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Notes regarding these materials

This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(2) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.
In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.
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Preface

The ROE530640MCUOO0 is a full-spec emulator for M16C/60 Series M16C/64 Group MCUs. This user's manual mainly
describes specifications of the ROE530640MCUO00 and how to setup it. For details on the emulator debugger included in this

product, refer to the product's user's manual.

All the components of this product are shown in “1.1 Package Components” (page 16). If there is any question or doubt about

this product, contact your local distributor.

The related manuals for using this product are listed below. You can download the latest manuals from the Renesas Tools

homepage (http://www.renesas.com/tools).

Related manuals

Item Manual
Accessory ROEOI00TNPFJ00 User’s Manual
ROEO100TNPFKO00 User’s Manual
Integrated development environment | High-performance Embedded Workshop User’s Manual

Emulator debugger ROE530640MCUO00 User’s Manual

C compiler C Compiler Package for R8C/Tiny, M16C/60, 30, Tiny, 20 and 10 Series
C Compiler User's Manual

Assembler C Compiler Package for R8C/Tiny, M16C/60, 30, Tiny, 20 and 10 Series

Assembler User's Manual
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Important

Before using this product, be sure to read this user’s manual carefully.

Keep this user’s manual, and refer to it when you have questions about this product.

Emulator:

The emulator in this document refers to the following products that are manufactured by Renesas Technology Corp.:
(1) E100 emulator main unit
(2) MCU unit
(3) Pitch converter board for connecting the user system

The emulator herein does not include the customer’s user system and host machine.

Purpose of use of the emulator:

This emulator is a device to support the development of a system that uses the M16C Family M16C/60 Series M16C/64 Group
of Renesas 16-bit single-chip MCUs. It provides support for system development in both software and hardware.

Be sure to use this emulator correctly according to said purpose of use. Please avoid using this emulator for other than its
intended purpose of use.

For those who use this emulator:
This emulator can only be used by those who have carefully read the user’s manual and know how to use it.
Use of this emulator requires the basic knowledge of electric circuits, logical circuits, and MCU .

When using the emulator:

(1) This product is a development supporting unit for use in your program development and evaluation stages. In mass-
producing your program you have finished developing, be sure to make a judgment on your own risk that it can be put to
practical use by performing integration test, evaluation, or some experiment else.

(2) Inno event shall Renesas Technology Corp. be liable for any consequence arising from the use of this product.

(3) Renesas Technology Corp. strives to renovate or provide a workaround for product malfunction at some charge or
without charge. However, this does not necessarily mean that Renesas Technology Corp. guarantees the renovation or the
provision under any circumstances.

(4) This product has been developed by assuming its use for program development and evaluation in laboratories. Therefore,
it does not fall under the application of Electrical Appliance and Material Safety Law and protection against
electromagnetic interference when used in Japan.

(5) Renesas Technology Corp. cannot predict all possible situations or possible cases of misuse where a potential danger
exists. Therefore, the warnings written in this user’s manual and the warning labels attached to this emulator do not
necessarily cover all of such possible situations or cases. Please be sure to use this emulator correctly and safely on your
own responsibility.

(6) This product is not qualified under UL or other safety standards and IEC or other industry standards. This fact must be
taken into account when taking this product from Japan to some other country.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
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Usage restrictions:
This emulator has been developed as a means of supporting system development by users. Therefore, do not use it as a device
used for equipment-embedded applications. Also, do not use it for developing the systems or equipment used for the following
purposes cither:

(1) Transportation and vehicular

(2) Medical (equipment where human life is concerned)

(3) Aerospace

(4) Nuclear power control

(5) Undersea repeater
If you are considering the use of this emulator for one of the above purposes, please be sure to consult your local distributor.

About product changes:
We are constantly making efforts to improve the design and performance of this emulator. Therefore, the specification or

design of this emulator or its user’s manual may be changed without prior notice.

About the rights:

(1) We assume no responsibility for any damage or infringement on patent rights or any other rights arising from the use of
any information, products or circuits presented in this user’s manual.

(2) The information or data in this user’s manual does not implicitly or otherwise grant a license for patent rights or any other
rights belonging to us or third parties.

(3) This user’s manual and this emulator are copyrighted, with all rights reserved by us. This user’s manual may not be copied,

duplicated or reproduced, in whole or part, without prior written consent of us.

About diagrams:
The diagrams in this user’s manual may not all represent exactly the actual object.
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Precautions for Safety

Definitions of Signal Words

In both the user’s manual and on the product itself, several icons are used to insure proper handling of this product and also to
prevent injuries to you or other persons, or damage to your properties.

This chapter describes the precautions which should be taken in order to use this product safely and properly. Be sure to read

this chapter before using this product.

This symbol represents a warning about safety. It is used to arouse caution about a potential
A danger that will possibly inflict an injury on persons. To avoid a possible injury or death,
please be sure to observe the safety message that follows this symbol.

DANGER indicates an imminently dangerous situation that will cause death or heavy wound
A D ANG ER unless it is avoided. However, there are no instances of such danger for the product presented
in this user's manual.

WARNING indicates a potentially dangerous situation that will cause death or heavy wound

A WARNING unless it is avoided.

CAUTION indicates a potentially dangerous situation that will cause a slight injury or a

A CAUTION medium-degree injury unless it is avoided.

C AUTION CAUTION with no safety warning symbols attached indicates a potentially dangerous
situation that will cause property damage unless it is avoided.

IM P 0 RT ANT This is used in operation procedures or explanatory descriptions to convey exceptional
conditions or cautions to the user.
In addition to the five above, the following are also used as appropriate.

Ameans WARNING or CAUTION.

Example: ACAUTlON AGAINST AN ELECTRIC SHOCK
Omeans PROHIBITION.
Example:

®DISASSEMBLY PROHIBITED

@mecans A FORCIBLE ACTION.
Example: %UNPLUG THE POWER CABLE FROM THE RECEPTACLE.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
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A\ WARNING

Warnings for AC Power Supply:
® [f the attached AC power cable does not fit the receptacle, do not alter the AC power cable and do not plug it
forcibly. Failure to comply may cause electric shock and/or fire.

® Use an AC power cable which complies with the safety standard of the country.
® Do not touch the plug of the AC power cable when your hands are wet. This may cause electric shock.

® This product is connected signal ground with frame ground. If your developing product is transformless (not
having isolation transformer of AC power), this may cause electric shock. Also, this may give an unrepairable
damage to this product and your developing one.
While developing, connect AC power of the product to commercial power through isolation transformer in
order to avoid these dangers.

® [f other equipment is connected to the same branch circuit, care should be taken not to overload the circuit.
9 ® When installing this equipment, insure that a reliable ground connection is maintained.

® The rated voltage for this cable is 125 volts. When you connect to a power supply of more than 125V, use an
appropriate cable for the voltage.

® [f you smell a strange odor, hear an unusual sound, or see smoke coming from this product, then disconnect
power immediately by unplugging the AC power cable from the outlet.
Do not use this as it is because of the danger of electric shock and/or fire. In this case, contact your local
distributor.

® Before setting up this emulator and connecting it to other devices, turn off power or remove a power cable to
prevent injury or product damage.

Warnings to Be Taken for This Product:
® Do not disassemble or modify this product. Personal injury due to electric shock may occur if this product is
disassembled and modified. Disassembling and modifying the product will void your warranty.

® Make sure nothing falls into the cooling fan on the top panel, especially liquids, metal objects, or anything
combustible.

Warning for Installation:
m ® Do not set this product in water or areas of high humidity. Make sure that the product does not get wet. Spilling
E‘ water or some other liquid into the product may cause unrepairable damage.

Warning for Use Environment:
® This equipment is to be used in an environment with a maximum ambient temperature of 35°C. Care should be
taken that this temperature is not exceeded.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
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/A CAUTION

Cautions to Be Taken for Turning On the Power:
® Turn ON/OFF the power of the emulator and user system as simultaneously as possible.

® When turning on the power again after shutting off the power, wait about 10 seconds.

Cautions to Be Taken for Handling This Product:
® Use caution when handling the main unit. Be careful not to apply a mechanical shock.

® Do not touch the connector pins of the emulator main unit and the target MCU connector pins directly. Static
electricity may damage the internal circuits.

® Do not pull this emulator by the communications interface cable or the flexible cable. And, excessive flexing or
force may break conductors.

® Do not flex the flexible cable excessively. The cable may cause a break.

® Do not use inch-size screws for this equipment. The screws used in this equipment are all ISO (meter-size) type
screws. When replacing screws, use same type screws as equipped before.

Caution to Be Taken for System Malfunctions:
® If the emulator malfunctions because of interference like external noise, shut OFF the emulator once and then
reactivate it.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
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User Registration

Customer Registration Sheet is included with this manual, fill it in and FAX or email it to your local distributor. If you register
it by email, you can use a text format for user registration created when installing the software in the following folder. Your
registered information is used for only after-sale services, and not for any other purposes. Without user registration, you will
not be able to receive maintenance services such as a notification of field changes or trouble information. So be sure to carry
out the user registration.

For more information about user registration, please contact your local distributor.

Text format for user registration C:\Program Files\Renesas\Hew\Support
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Terminology

Some specific words used in this user's manual are defined as follows:

MCU unit ROE530640MCU00
This means the E100 emulator for M16C/64 Group.

Emulator system
This means an emulator system built around the MCU unit ROE530640MCUO00. The emulator system is configured with an
emulator main unit ROEO01000EMUO00, MCU unit ROE530640MCUO00, emulator power supply, USB cable, emulator

debugger and host machine.

Integrated development environment High-performance Embedded Workshop

This tool provides powerful support for the development of embedded applications for Renesas microcomputers. It has an
emulator debugger function allowing the emulator to be controlled from the host machine via an interface. Furthermore, it
permits a range of operations from editing a project to building and debugging it to be performed within the same application.

In addition, it supports version management.

Emulator debugger

This means a software tool starting up from the High-performance Embedded Workshop to control this product and enable
debugging.

Firmware

This means a control program stored in the emulator. This analyzes contents of communication with the emulator debugger

and controls the emulator hardware. To upgrade the firmware, download the program form the emulator debugger.

Host machine
This means a personal computer used to control the emulator.

Target MCU
This means the MCU to be debugged.

User system
This means a user's application system using the MCU to be debugged.

User program
This means the program to be debugged.

Evaluation MCU

This means the MCU mounted on the emulator which is operated in the specific mode for tools.

#
This symbol is used to show Low active. (e.g. RESET#: Reset signal)
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1. Outline

This chapter describes the package components, the system configuration, the specifications of the emulator functions and the

operating environment.
1.1 Package Components
The ROE530640MCUO00 package consists of the following items. When unpacking it, check to see if your ROE530640MCU00

contains all of these items.

Table 1.1 Package components

Item Quantity
ROE530640MCU00 MCU mounting board 1
Oscillator module (20MHz) mounted on the IC17 socket
ROE001000FLX10 flexible cable
ROE530640MCUO00 Release Notes (English)
ROE530640MCUO00 Release Notes (Japanese)
Repair Request Sheet (English)
Repair Request Sheet (Japanese)
CD-ROM - M16C R8C E100 emulator debugger
- User’s Manual

—_ = = == N =

* Please keep the ROE530640MCUO00's packing box and cushion material in your place for reuse at a later time when sending
your product for repair or other purposes. Always use this packing box and cushion material when transporting this product.

* If there is any question or doubt about the packaged product, contact your local distributor.

1.2 Other Tool Products Required for Development
To bring forward program development on an M16C/60 Series M16C/64 Group MCU, the products listed below are necessary
in addition to those contained package above. Get them separately.

Table 1.2 Other tool products required for development

Product Part No.
Emulator main unit E100 ROE001000EMUO00
100-pin 0.65mm pitch QFP (PRQP0100JD-B  Previous code: 100P6F-A) ROEO100TNPFJ00
100-pin 0.5mm pitch LQFP (PLQP0100KB-A Previous code: 100P6Q-A) ROEO100TNPFKO00

* For purchasing these products, contact your local distributor.
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1.3 System Configuration

1.3.1 System Configuration

Figure 1.1 shows a configuration of the emulator system.

(4) USB interface (1) MCU unit
ROE530640MCU00

(2) Flexible cable

(7) Pitch converter board for
connecting to the user system

S —— ‘ ——

I |l | 1 | - | I S |
!‘ fr'I TFT[I]T I'ITT‘11TI‘|1111
o 1 ‘I ot L e

(5) AC adapter power

\ supply for the emulator

(6) Host machine (3) E100 emulator (8) User system
main unit

Figure 1.1 System configuration

(1) MCU Unit ROE530640MCUO0O (this product)
This is an MCU mounting board for the M16C/60 Series M16C/64 Group MCUs with 512 KB ROM and contains an
evaluation MCU.
(2) Flexible cable ROEO01000FLX10 (included)
(3) E100 Emulator main unit ROEO01000EMUO00
This is the E100 emulator main unit.
(4) USB interface cable
This is an interface cable for the host machine and emulator.
(5) AC adapter supply for the emulator
(6) Host machine
A personal computer to control the emulator.
(7) Pitch converter board for connecting the user system ROEQ100TNPFJO00, etc.
(8) User system and user system power supply
User system is your application system. This emulator can be used without the user system.
The user system power supply is power supply for the user system. This emulator cannot supply power to the user system.
Get a power supply separately.
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1.3.2 Names and Functions of each part of the emulator
Figure 1.2 shows the names of each part of the emulator.

(5) System status LEDs (4) External trigger connector

‘ (1) Power switch

(2) USB cable connector

[ : - (3) Power connector

(6) Target status LEDs

Figure 1.2 Names of each part of the emulator
(1) Power switch
This is a switch to turn ON/OFF the emulator.

(2) USB cable connector

This is a connector to connect the USB cable of the emulator.

(3) Power connector

This is a connector to connect the DC cable of the AC adapter power of the emulator.

(4) External trigger connector

This is a connector to connect the external trigger cable of the emulator.
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(5) System Status LEDs

The system status LEDs indicate the emulator E100's power supply, firmware operating status, etc. Table 1.3 lists the
definitions of each system status LED.

Table 1.3 Definitions of the system status LEDs

Name Status Meaning
POWER ON Emulator system power supply is turned ON.
OFF Emulator system power supply is turned OFF.
SAFE ON Emulator system is operating normally.
Flashing Emulator system cannot communicate with the host machine.
Flashing The self-check is being executed.
(every 2 seconds)
OFF Emulator system is not operating normally (system status error).

(6) Target Status LEDs

The target status LEDs indicate operating status of the target MCU and power supply of the user system. Table 1.4 lists the
definition of each target status LED.

Table 1.4 Definitions of the target status LEDs

Name Status Meaning
POWER ON Power is supplied to the user system.
OFF Power is not supplied to the user system.
RESET ON Target MCU is being reset, or reset signal of the user system is held low.
OFF Target MCU is not being reset.
RUN ON User program is being executed.
OFF User program has been halted.

IMPORTANT

Note on the Target Status POWER LED:
® [f your MCU has two or more Vcc pins, the LED does not light unless power is supplied to all the pins.
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1.4 Specifications

Table 1.5 lists the specifications of the ROE530640MCUO0O.

Table 1.5 Specifications of the ROE530640MCU00

Applicable MCU M16C/60 Series M16C/64 Group MCUs with 512 KB ROM
Applicable MCU mode Single-chip mode, memory expansion mode, microprocessor mode
Maximum ROM/RAM capacity 1. Internal flash ROM: 8KB+16KB+512KB

0E000h--OFFFFh, 10000h--13FFFh, 80000h--FFFFFh
2. Internal RAM: 31KB
00400h--07FFFh

Maximum operating frequency

Power supply voltage: 2.7--5.5V 25MHz (with PLL)
(Emulation memory Owait: 12MHz, 1wait or more: 25MHz)

Software break

4096 points (uses RAM for break point capability before execution)

Hardware break

16 points (Execution address, bus detection, interrupt, external trigger signal)

Combination, pass count

- Cumulative AND/OR/status transition
- 255 pass counts

Exception event detection

Violation  of  access  protection/task  stack  access  violation/OS
dispatch/initialization omitted

Real-time trace

192bits x 4M cycles
(Address, data, status, CPU status, bus status, target status, task ID, time stamp, 32
external trigger inputs)

Trace mode

Fill until stop/full/point and delay/repeat (free)/repeat (full)

Trace extract/delete

Capture/Do not Capture by events
or
Specified data access instruction extraction/trace extraction before and after point

Real-time RAM monitor

- 16,384 bytes (512 bytes x 32 blocks)
- Data/last access

Time measurement

- Execution time between program start and stop

- Maximum/minimum/average execution time and pass counts of specified eight
sections

- Count clock: Equal to MCU Clock or 10ns—1.6us

Coverage measurement

2 MB (256 KB x 8 blocks)

Profile

1 MB (128 KB 8 blocks)

Connection to user system

100-pin 0.65mm pitch QFP ROEO100TNPFJO0

100-pin 0.5mm pitch LQFP ROEO100TNPFKO00

Emulator power supply

Supplied from included AC adapter (power supply voltage: 100--240 V, 50/60 Hz)
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1.5 Operating Environment

Make sure to use this emulator in the operating environments listed in Tables 1.6 and 1.7.

Table 1.6 Operating environmental conditions

Item Description
Operating temperature 5 to 35°C (no dew)
Storage temperature -10 to 60°C (no dew)

Table 1.7 Operating environment of the host machine

Item Description
Host machine IBM PC/AT compatibles
(0N Windows XP [*1]

Windows 2000

CPU Pentium IV 1.6 GHz or more recommended
Interface USB 2.0 [*2]
Memory 768 MB or greater (more than 10 times the file size of the load module)

recommended

Pointing device such as mouse

Mouse or any other pointing device usable with the above OS that can be
connected to the host machine.

CD drive

Needed to install the emulator debugger or refer to the user’s manual

Notes:

1. Windows and Windows NT are either registered trademarks or trademarks of Microsoft Corporation in the United States

and other countries.

2. USB interface does not guarantee the operations with all combinations of host machine, USB device and USB hub.
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2. Setup

This chapter describes the preparation for using this product, the procedure for starting up the emulator and how to change

settings.

2.1 Flowchart of Starting Up the Emulator

The procedure for starting up the emulator is shown in Figures 2.1 and 2.2. For details, refer to each section hereafter. If the

emulator does not start up normally, refer to “6. Troubleshooting (Action on Error)” (page 211).

1

10

11

12

13

Check the package components. |

v

User registration |

v

Install the included software, etc. |

v

Connect the MCU unit to the E100 main
unit.

v

Connect the host machine.

v

Connect the emulator power supply. |

v

Turn on the power supply. |

v

Check the LED display of the emulator.

v

Try to use the emulator debugger according
to the tutorial.

v

Create a project in the High-performance
Embedded Workshop.

v

Start up the emulator debugger from the
High-performance Embedded Workshop.

v

Set up the target MCU and system.

v

Execute self-check |

Refer to “1.1 Package Components” (page 16).
Refer to “User Registration” (page 14).
Install them from the included CD-ROM.

Refer to “2.3 Connecting/Disconnecting the MCU Unit to/from the
E100 Emulator Main Unit” (page 25)

Connect the USB interface connector of the emulator and the USB
port of the host machine.

Connect an emulator power supply to the power connector.
Turn ON the power to the emulator.

Check that the system status LED is lighting. When the user system
is not connected, the POWER LED does not light up.

When using the emulator debugger for the first time, try to use the
emulator functions, referring to “3. Tutorial” (page 36).

If the emulator debugger does not start, follow steps 10 through 13
in this chart to perform a self-check.

Start up the High-performance Embedded Workshop and create a
project by following “4. Preparing to Debug” (page 67).

Start up the High-performance Embedded Workshop to launch the
emulator debugger by following “4. Preparing to Debug” (page 67).

Set Device Setting dialog box of the emulator debugger and check
“Start booting up on successful completion of self checking” by
following “4. Preparing to Debug” (page 67).

Figure 2.1 Flowchart of starting up the emulator (For the first time)
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2. Setup

14 Change the settings.
v

15 Connect the user system.
v

16 Turn on the power supply.
v

17 Check the LED display of the emulator.

v

Start up the emulator debugger from the

18 High-performance Embedded Workshop.
v

19 Set up the target MCU and system.
v

20 Debug a program with various functions of

the emulator debugger

Change the settings of the power supply to MCUs or clock supply,
according to the use condition.

Connect the user system as occasion demands.

Turn ON the power to the emulator and the user system as
simultaneously as possible.

Check that system status LEDs, and POWER and RESET of the
target status LED are lighting. When the user system is not
connected, the POWER LED does not light up.

Start up the High-performance Embedded Workshop to launch the
emulator debugger.

Check the contents set in the step 12 in Figure 2.1. Do not check
“Start booting up on successful completion of self checking”.

Refer to the High-performance Embedded Workshop and “5.
Debugging Functions” (page 78).

Figure 2.2 Flowchart of starting up the emulator (After the self-check)
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2.2 Installing the Included Software
If you have Windows XP or 2000 on the host machine, this installation must be executed by a user with administrator rights.

Note that users without administrator rights cannot complete the installation.

When you insert the included CD-ROM to a CD-ROM drive, a message will appear. Install the software following a displayed

message.

A dialog for entering the user information (user, company, address, install destination) will appear. The entered information

will be formatted in the user registration sheet by mail.
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2.3 Connecting/Disconnecting the MCU Unit to/from the E100 Emulator Main Unit
Figure 2.3 shows the procedure for connecting the MCU Unit to the E100 Emulator Main Unit.

Connecting

MCU Unit
ROE530640MCUO00

Insert the MCU unit ' Push the MCU unit down
following the inside to check it is attached properly.

= A
@F = @ o
Q/

-

E100 emulator main unit
ROE001000EMUOO

Disconnecting

i
~ Pull the MCU unit up.

@T

Figure 2.3 Connecting/Disconnecting the MCU Unit to/from the E100 Emulator Main Unit

/A CAUTION

Note on Connecting the MCU Unit to the E100 Emulator Main Unit:
® Always shut OFF power when connecting the MCU unit to the E100 emulator main unit. Otherwise, internal
circuits may be damaged.
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2.4 Connecting the Host Machine

USB interface is used for connecting the emulator to the host machine. The USB cable is connected to the USB cable

connector of the emulator and the USB port of the host machine.

Figure 2.4 Connecting the host machine
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2.5 Connecting the Emulator Power Supply

Power is supplied from the included AC adapter to the emulator. The following shows how to connect the AC adapter.

(1) Turn OFF the emulator.

(2) Connect the DC cable of the AC adapter to the emulator.
(3) Connect the AC power cable to the AC adapter.

(4) Connect the AC power cable to the outlet.

Figure 2.5 Connecting the emulator power supply

A\ CAUTION

Cautions for AC Adapter:
® Use only the AC adapter included in the E100 package.
® The included AC adapter is exclusively for the E100 emulator main unit. Do not use it for other products.
® Before installing this product or connecting it to other equipment, disconnect the AC power cable from the
outlet to prevent injury or accident.
® The DC plug of the included AC adapter has the below polarity.

O

\ J

® The included AC adapter has no power supply switch. The AC adapter is always active while connecting to the
AC power cable.
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2.6 Turning ON the Power

2.6.1 Checking the Connections of the Emulator System
Before turning the power ON, check the connection of the interface cable with the host machine, emulator, and user system.

2.6.2 Turning ON/OFF the Power

- Turn ON/OFF the power of the emulator and user system as simultaneously as possible.

- When the SAFE LED of the system LEDs is flashing, check that the USB cable is connected to the host machine. When each
of the target status LEDs is flashing, check that the MCU unit is connected.

- When turning ON the power again after shutting OFF the power, wait for about 10 seconds.

IMPORTANT

Notes on Power Supply:
® The emulator pin Vcc is connected to the user system in order to monitor user system voltage. For this reason,
the emulator cannot supply power to the user system. Supply power to the user system separately.

The voltage of the user system should be as follows.
2.7V<Vccl =Vec2<55V

® When you start the emulator without the user system, do not attach a converter board. When starting with a
converter board, the MCU will be in a reset status.

® When you start the emulator without the user system, take care that metallic pieces are not touched to the
connector at the head of the flexible cable.

® Do not leave either the emulator or user system powered on. The internal circuits may be damaged due to
leakage current.
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2.7 Self-check

The self-check is to check the emulator functions operate properly. To run the self-check function of the emulator, follow the
procedure below. While the self-check is in progress, the LEDs will change as shown in Figure 2.6. In case of ERROR,

because the target status LEDs will change depending on errors, check the system status LEDs.

(1) If the user system is connected, disconnect the converter board and the user system.

(2) Turn on the emulator.

(3) Launch the emulator debugger, and select the Start booting up on successful completion of self checking check box in the

Device Setting dialog box.

(4) When you click OK, the self-check will start. If the normal result is displayed in about 60 seconds, the self-check ends

normally.

0000 e

Emulator turned on

:ON

: OFF

: Flashing

: ON or OFF

: Indefinite

)

P2
%

%
2
@

3
(&

7’

ShF

i

A
%
O\

pONET

o

S
)
<

S

2
\%

Self-check started

or

Self-check executed

e
[:_j> — A

Self-check
terminated normarlly

=

Self-check error

Note:
See the error display of the debugger

Figure 2.6 LED displays during the self-check
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2.8 Selecting Clock Supply
2.8.1 Clocks

You can choose a clock supplied to the evaluation MCU by the Emulator tab in the Configuration properties dialog box of the
emulator debugger. Table 2.1 shows the clocks and their initial settings.

Table 2.1 Clock supply to the MCU

Clock emu];;l; l(aii]b?lfgger Description Default setting
Emulator IC17 mounting oscillator module Yes
Main (XIN-Xout) User Oscillator circuit on the user §ystem -
Generate Internal generator circuit i
(1.0--20.0 MHz)
Emulator Internal oscillator circuit Yes
Sub (Xcmn-XcouT) (32.768 kHz)
User Oscillator circuit on the user system -

IMPORTANT

Notes on Changing the Clock Supply:
® The clock supply can be set by the Configuration properties dialog box when starting up the emulator debugger
or inputting emulator _clock command on the Command Line window.
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2.8.2 Using an Internal Oscillator Circuit Board
Kinds of Oscillator Circuit Boards

An oscillator module (20MHz) is mounted on the IC17 at factory setting. If you change the frequency, replace the oscillator
module.

(1) Replacing the Oscillator module

Remove the MCU unit from the E100 emulator main unit, and replace the oscillator module of the IC17 (see Figure 2.7).

EPSON TOYOCOM
SG-8002DC/DB Series
(power voltage 2.7--3.6V : PC/SC)

[DsG-8002DC

14 11 8
Q0000000
D)

1
-0

D $G-8002DB
L

(o] @ IC17
14 1
|[e]e]e]e]e]e]o]0]
[[e]e]e]e]e]e]e]e]
Al
0000
100 51
v}
11 oNs 5o [}
©) y - ©
-~ f —— | di.
i_} 100 CN6 51 i_}
CN CN CN CN
rla ] 40?‘3 rjza 2 40?"; rjza 2 403 1 rjza 4 40 1
- R % S v i 4
G VR o Ty ety ed 7
1'1}r -------------------------- ’ABMH}" -------------------------- 1 hp 0 D

Figure 2.7 Replacing the oscillator module

/A CAUTION

Note on Replacing the Oscillator Module and Oscillator Circuit Board:
® Always shut OFF power when replacing the oscillator module. Otherwise, internal circuits may be damaged.
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2.8.3 Using the Oscillator Circuit on the User System

To operate this product with an external clock, construct the oscillator circuit as shown in Figure 2.8 in the user system and
input the oscillator output at 50% duty (within the operating range of the evaluation MCU) into pin Xpy. And pin Xyt should
be open. Choose "User" in the emulator debugger to use this clock.

Evaluation MCU

XIN Xout
Open
Oscillator
Oscillator output circuit

Figure 2.8 External oscillator circuit

Make note that in the oscillator circuit shown in Figure 2.9 where an oscillator is connected between pins Xy and Xouyr,
oscillation does not occur because a converter board and other devices are used between the evaluation MCU and the user
system. It is the same for sub-clock oscillator circuits (Xcpn and Xcour)-

Evaluation MCU

XIN Xout

0
.

Figure 2.9 Circuit in which oscillation does not occur

2.8.4 Using the Internal Generator Circuit

The dedicated circuit in the E100 can generate any arbitrary frequency specified by the emulator debugger, and it can be
supplied as a main clock. It does not depend on either the oscillator circuit board in the MCU unit or the oscillator circuit on
the user system. If you want to debug programs without the user system or change a frequency temporarily, you can check its
operation before purchasing an oscillator. If you want to use the internal generator circuit in the E100 as a main clock, choose
"Generate" in the emulator debugger and specify a frequency you like to use this clock.

Although you can change a frequency between 1.0 and 99.9 MHz by 0.1 MHz for the E100, do not specify a value exceeding
the maximum input frequency 20 MHz of the Xy of the MCU.

IMPORTANT

Note on Using the Internal Generator Circuit:
® The internal generator circuit is equipped for temporary debugging purposes. Temperature characteristics of
frequencies are not guaranteed.
® Be sure to evaluate your system with an oscillator whose frequency is the same as that of the oscillator module
or oscillator circuit (emulator) for final evaluation purposes.
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2.9 Connecting the User System

Figure 2.10 shows how to connect this product to your user system.

Flexible cable

100-pin
0.65mm pitch 0.5mm pitch
ROE0100TNPFJ00 ROE0100TNPFKO00
100-pin QFP 100-pin LQFP

Figure 2.10 Connecting this product to the user system

/A CAUTION

Note on Connecting the User System:
® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and
user system.
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2.9.1 Connecting to a 100-pin 0.65mm Pitch Foot Pattern
The following is a procedure of connecting to a 100-pin 0.65mm pitch foot pattern on the user system using the
ROEOQ100TNPFJO0 (not included). For details on the ROEO100TNPFJ0O0 (not included), refer to its user's manual.

(1) Attach the NQPACKI100RB included with the ROEOL00TNPFJOO0 to the user system.

(2) Attach the YQPACK100RB included with the ROEO100TNPFJ00 to the NQPACK100RB and secure it with the YQ-
GUIDEs.

(3) Attach the ROEO100TNPFJOO0 to the YQPACK100RB.

(4) Attach the CN2 side of the ROE0100TNPFJO0O to the CN2 side of the flexible cable.

(5) Attach the CN1 side of the ROEO100TNPFJ0O0 to the CN1 side of the flexible cable.

9l
) ﬂ (5) Evaluation with
ROE0100TNPFJO0 actual MCU

= 2
/ L

ﬂ(s) YQ-GUIDE (x4) (not included)
¥
I

ﬂE YQPACK100RB ﬂ

These corners ﬂ (2) FLASH version
are not round. \w M(DJ,etc.

ﬂ (l) 100-pin 0.65mm pitch

L 4
(PRQP0100JD-B) foot pattern
/>/

N~

No. 1 pin
* : These four products are User system

available in one package.

Figure 2.11 Connecting to a 100-pin 0.65mm pitch foot pattern

A\ CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and
user system.

® The connectors of the ROEO1I00TNPFJO00 are guaranteed for only 50 insertion/removal iterations.
® For purchasing the HQPACK100RB168, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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2.9.2 Connecting to a 100-pin 0.5mm Pitch Foot Pattern
The following is a procedure of connecting to a 100-pin 0.5mm pitch foot pattern on the user system using the
ROEO100TNPFKOO (not included). For details on the ROE0O100TNPFKOQO0 (not included), refer to its user's manual.

(1) Attach the NQPACK100SD-ND included with the ROE0100TNPFKOO to the user system.

(2) Attach the YQPACKZ100SD included with the ROEO100TNPFKOO to the NQPACK100SD-ND and secure it with the YQ-
GUIDEs.

(3) Attach the ROEO100TNPFKOO to the YQPACK100SD.

(4) Attach the CN2 side of the ROE0100TNPFKO0O to the CN2 side of the flexible cable.

(5) Attach the CN1 side of the ROEO100TNPFKOO to the CN1 side of the flexible cable.

(4) ﬂ ﬂ (5 Evaluation with

)
ROEO100TNPFK0O0 actual MCU
« ’ -.

(3) HQPACK100SD
YQ-GUIDE (x4) (not included)

t E/

% | YQPACK100SD ﬂ
ﬂ =
% .ﬁ

A

*

These corners (2) FLASH version
are notround. _| NQPACK100SD-ND MCJj etc.
\m
ﬂ (1) 100-pin 0.5mm pitch
(PLQPO0O100KB-A) foot pattern
f\

™~

No. 1 pin

* . These four products are User system

available in one package.

Figure 2.12 Connecting to a 100-pin 0.5mm pitch foot pattern

/A CAUTION

Notes on Connecting the User System:
® Take care not to attach a converter board in a wrong direction. It may cause a fatal damage to the emulator and
user system.
® The connectors of the ROE0100TNPFKOO are guaranteed for only 50 insertion/removal iterations.
® For purchasing the HQPACK100SD, contact the following:
Tokyo Eletech Corporation http://www.tetc.co.jp/e_index.htm
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3. Tutorial

3.1 Introduction

The E100 emulator has a tutorial program available. This program is provided as a means for presenting to you the main

features of the emulator, as will be explained in this document.

This tutorial program is written in C language, and is created to sort 10 pieces of random data in ascending/descending orders.

The following outlines the processing performed by the tutorial program.

The main function calls the tutorial function repeatedly in order to execute a sort process repeatedly.

The tutorial function generates the random data to be sorted and calls the sort and the change functions in that order.

The sort function accepts as its input an array that contains the random data generated by the tutorial function and sorts the
input data in ascending order.

The change function accepts as its input an array that was sorted in ascending order by the sort function and sorts the input data

in descending order.

The tutorial program is a program designed to help user to understand how to use the functions of the emulator and the

emulator debugger. When developing user systems and user programs, refer to the user’s manuals of the target MCUs.

CAUTION
If the tutorial program is recompiled, the addresses in a recompiled program may not be the same as those described in this

chapter.
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3.2 Starting the High-performance Embedded Workshop

Open a workspace following the procedure described in Section 4.4, “Opening an Existing Workspace”

For the directory, specify the one that is given below.
OS installed drive\Workspace\Tutorial\E100\M16C

For the file, specify the one that is shown below.

Cpen Wiorkspace iI EI
Loak in: Ia Tutarial j & I-:j{ -

I l Tukorial

File name: ITutDriaI.hws Select I
Filez of type: IHEWWnrkspaces [* bnz) j Cancel |

Figure 3.1 Open Workspace dialog box

4

3.3 Connecting the Emulator
When the debugger is connected to the emulator, a dialog box for setting up the debugger is displayed. In this dialog box,

make initial settings of the debugger.
When you have finished setting up the debugger, you are ready to debug.
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3.4 Downloading the Tutorial Program

3.4.1 Downloading the Tutorial Program
Download the object program you want to debug. Note, however, that the program to be downloaded and the address in the
microcomputer to which downloaded differ with each microcomputer used. Read the display of strings, etc. on the screen as

suitable for the microcomputer you are using.
Choose Download from Tutorial.x30 of Download modules.

= =x
=3 Tutorial
=-[g Tutorial
=23 T source file
----- E fwector.c
----- E heap.c
----- ] initect.c
----- ] intprg.c
----- E rezetprg.c
----- E gork.c
----- E Tutarial. c
=23 |Dj:|wnlnad madules
) R
=53 Dependencies Dawnload
cztartdef.h Download (Debug Data Cnly)
initzct b Unload
rezetpra.h —
sfiB2a.h Download & MNew Module,
""" SDrt.h EEI'I'II:I".-'E!
- bwpedefine.h
Debug Settings...
Configure Yiew, ..
IT Allowe Docking
Hide
Properties...
TT1

Figure 3.2 Download display of the tutorial program
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3.4.2 Displaying the Source Program
In the High-performance Embedded Workshop you can debug a program at the source level.

Double-click Tutorial.c of C source file.

i
EI@ Tutarial ||
=-[E Tutorial :
253 C source file Line Sour.. | E.| C.| 5.| Source
o [E] frectorc 13
9 heap.c 14 woid mwain{wvoid)
2] initsct.c 15 |FszDC {
16 |FEZDC while (1114
L) resetprg.c 17 |F8ZEOD tutorial():
e 3] sorte 15 |FSZE3 }
] Tutoialc 19 |FBZES 3
253 Download modules 2n
L[l Tutorial %30 - 00000000 21 woid tutorial (void)
Ea Dependencies 22 |FBZEB H
cztartdef b 23 long a[10]:
initzct.h 24 long 3:
reszetprg.h 25 int i:
sfrB2a.h 26 struct Jample far *p_sam;
zork.h 27
tupedefine. h 25 |FBZES p_=aw= walloc(sizeof(struct Sawple)):
29 |FSEFD init(p sam):
3a
31 |F530%9 for|{ i=0; i<10; i+4+ )1
3z |FB3i4 3 = randi(];
33 |F83:z20 if{j < o)d
34 |FS3Z5 i = -3:
35 }
36 |F832E alil = 1i:
37 ¥
38 |FE344 Sorti(a);
4|
Eeroj... | ElTe.. | Drav.. | [& Test | < Tutorial.c l

Figure 3.3 Editor window (displaying the source program)

If necessary, you can change the font and font size to make text more easily readable. For details on how to change, refer to the
High-performance Embedded Workshop User’s Manual.

The Editor window initially shows the beginning of a program. Using the scroll bar, you can look at another part of a program.
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3.5 Setting Software Breakpoints

Software breakpoints are one of simple debug facilities.
The Editor window permits you to set software breakpoints easily. For example, you can set a software breakpoint at a place

where the sort function is called.

Double-click a row in the S/W Breakpoints column corresponding to the source line that includes a sort function call.

=10/

Elll=]

Line Sour.. | E.| C.[ 5. Source |
27 j
28 |FBZE9 b Saw= malloc(sizecf(struct Sample)):

29 |FB2ZFD initip =sawm):

30

31 |FE309 for( i=0; i<10; i4+ )4
32 |FB8314 j = randi():

33 |FB3:z20 ifij <« 034

34 |FB325 i = -3a:

35 h

36 |FB3ZE ali] = 3:

a7 h

38 |Fg344 & Sortia):

39 |F224EB change (&) »

40

41 [FE352 b _Sam—->=s0=a[0] :

42 [FE362 b Sam->=21=a[1l]:

43 |FB376 b Sam—->si=ali]:

44 |FE38C b _Sam—->23=al[3]:

45 [FE3 A2 b _Sam->s4=a[4]:

45 |FBIEBE b _Sam->=25=a[5]:

47 |FBICE b _Sam—->26=a[6]

43 |FBIE4 b _Sam—->=7=al[7]:

49 |FE3FL b _Sam—->25=a[8]:

50 |FE410 b _Sam—->29=a[2]:

51 |FE84Zb free(p_ sam):

L2 |FB432 b sSam = NULL:

L3 |FE8438 h

54 —
55 oid abort (woid)

Le |FB434 i -

o | v

Figure 3.4 Editor window (setting a software breakpoint)

The source line that includes the sort function will be marked with a red circle, indicating that a software breakpoint has been

set there.
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3.6 Executing the Program

The following describes how to run the program.

3.6.1 Resetting the CPU
To reset the CPU, choose Reset CPU from the Debug menu or click the Reset CPU button in the toolbar.

3.6.2 Executing the Program
To execute the program, choose Go from the Debug menu or click the Go button in the toolbar.
The program will be executed continuously until a breakpoint is reached. An arrow will be displayed in the S/W Breakpoints

column to indicate the position at which the program has stopped.

=10/
Efs=
Line Sour.. | E.| C.[ 5. Source |
23 long a[10] g
24 lang j:
25 int 1i:
26 Struct Sample far *p Sam;
27
28 |FBZE9 b Saw= malloc(sizecf(struct Sample)):
29 |FB2ZFD initip =sawm):
30
31 |FE309 for( i=0; i<10; i4+ )4
32 |FB8314 j = randi():
33 |FB3:z20 ifij <« 034
34 |FB325 i = -3a:
35 h
36 |FB3ZE ali] = 3:
a7 h
38 |Fg344 L = Fortia):
39 |F224EB change (&) »
40
41 [FE352 b _Sam—->=s0=a[0] :
42 [FE362 b Sam->=21=a[1l]:
43 |FB376 b Sam—->si=ali]:
44 |FE38C b _Sam—->23=al[3]:
45 [FE3 A2 b _Sam->s4=a[4]:
45 |FBIEBE b _Sam->=25=a[5]:
47 |FBICE b _Sam—->26=a[6]
43 |FBIE4 b _Sam—->=7=al[7]: |
49 |FE3FL b _Sam—->25=a[8]:
50 |FE410 b _Sam—->29=a[2]:
51 |FE84Zb free(p_ sam):
L2 |FB432 b Sam = NULL: -
o | v

Figure 3.5 Editor window (program at a break)
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The Status window permits you to check the cause of the break that last occurred.
Choose CPU —> Status from the View menu or click the View Status toolbar button . When the Status window is displayed,
open the Target sheet in it and check.

=
Item | Status
MCT status Ready
PC:FE244
TaskID: -

Wiolation of acceas protection -
Read from uninitialized memory -
Stack access wviolation -
Performance overflot -
Realtime profile owverflow =
Trace memory overflow =
Task =tack access violation =

05 dispatch -
Fun time count 00:00:00.001.3%96, 700
Cause of last break Zoftware break

.1I I‘I'q Memory A Flatform A Events b Target /

Figure 3.6 Status window

CAUTION
The contents displayed in this window differ with each product. For details about the displayed contents of each product, refer

to Chapter 3, “Debugging,” or online help.
3.7 Checking Breakpoints
Use the Breakpoints dialog box to check all software breakpoints set.

3.7.1 Checking Breakpoints
Press the keys Ctrl + B on the keyboard of your PC. The Breakpoints dialog box shown below will be displayed.

Breakpoints

Ok

Cancel

Edit Code

Bemowve

LR,

Femove Al

Figure 3.7 Breakpoints dialog box

Use this dialog box to remove a breakpoint or enable or disable a breakpoint.
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3.8 Altering Register Contents

Choose CPU —> Registers from the View menu or click the Registers toolbar button . The Register window shown below will be
displayed.

0 BANK - Register k|

Hame| ?alue| Radixl
RO ooZ4 Hex
Rl Qo330 Hex
R Qoo Hex
R3 oooa Hex
A0 0709 Hex
al oooo Hex
FE o7 Hex
P FE344 Hex
INTE FFDOO Hex

T3F ORES Hex
I3P OAl1F Hex
S o400 Hex

1en| ul 1| o] 8| 5| 2| o <] |
0 10000101

Figure 3.8 Register window

The content of any register can be altered.
Double-click the line for the register you want to alter. The dialog box shown below will be displayed, so enter a new value

with which you want to alter the register.

PC - Set Walue ilil
Radis : IHEH =

SethAs: IWhnIe Register j

k. I Cancel

Figure 3.9 Set value dialog box (PC)
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3.9 Referencing Symbols

The Labels window permits you to display the symbol information included in a module.

Choose Symbols —> Labels from the View menu or click the Labels toolbar button . The Labels window shown below

will be displayed. Use this window to look at the symbol information included in a module.

i
e X R =
EF | Addre=ss | Nemme =
ooo40a BB
ooo4oa0 __pool
oao40s __ memt
ooo0414 _g_IntBuf
0oo41e __mnext e
ooo41a _ msize
OO041E _ g CharBuf
0aov?lr __stack top
0O0AlR __distack top
oooazao _heap area
OF3014 _ durmy int
OFE01A __brk
OF30Z0 __int3
OF20Z6 __timer k3
OFg0ZC _timer kb4
OF8032 __ timer ki
OF2038 __imth -
KN — _"IJ

Figure 3.10 Label window
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3.10 Checking Memory Contents

Specifying a label name, you can check in the Memory window the content of memory where the label is registered. For
example, you can check the content of memory corresponding to _main in byte size, as shown below.

Choose CPU —> Memory from the View menu or click the Memory toolbar button || to display the Display Address dialog
box.

Enter “_main” in the edit box of the Display Address dialog box.

Display Address d bl

Dizplay Address: I_main j
Scrall Skart Address: I':":":”:”:' j
Soroll End Address: |FFFFF =

] I Cancel |

Figure 3.11  Display Address dialog box

Click the OK button. The Memory window will be displayed, showing a specified memory area.

Memory[ main] =
(;_ll m o fﬂ; 040 8 2 |Fﬂ;aa & & Ei|.: 4 16 .32 |EZ

Address | +0 +1 +2 +3 +4 +5 +6 +7 +5 +0 +A +B +C +D +E +F | ASCII []
FBZDC p9 10 6A 06 F5 05 00 FE F8 F3 7¢ FZ 32 7D EZ 00 ..9....... l.2}..
FEBZEC oo 7D EZ 8% 00 FD 9 284 O0OF 7D B2 73 OB FA T3 OZBE 0 LY. l..... }.s..=+
FEZEC F¢ 75 4B FC 75 4B FA FD ¢2 80 OF 70 B4 D9 OB FE .uK.uK..... T
FE30C 7Y 8B FE 0Oa 00 7p ¢A 31 FD 44 39 O0OF YC¢ F3 73 ZB w....}.1.D..]|.=+
FE31cC F2 73 OB F& YE BE CF EBA 0OA 75 7B F2 73 5B FE 77 .=z..~..7.ufoulow
FB3ZC EE F8 73 BO FE EY 10 EE 4B CE A1 04 73 B6 F6 T3 ..5..... K...5..5
FE33C BE FS 02 ¢9 1E FE FE 9 EBE 1B CE FD BO 81 OF EB  vuvuvuvuvennnenennnn
FE34cC 18 CE FD 80 8Z O0OF 73 B4 FA 73 BS FC 75 ZE CE C9 ,..... S..8..0F. .
FEB35C 24 77 E3 75 ZB DO Y3 B4 FA 73 BS FC C9 44 TT7 ES fw.ut.s..=...Du.
FEB3GC 75 B D2 <9 Z4 77 E5S 75 ZB D4 73 B4 FA 73 BI FC ut..fw.ut.s..:=..
FB37C 77 44 08 00 77 ES5 75 2B D6 ©9 24 77 ES5 75 2B DB wD..w.u+..Sw.ut.
FE38C 73 B4 FA 73 EBS FC 7Y 44 0OCc 00 7?7 OES Y5 O ZE DA 9 s=..3..wh..w.ut..
FE38C 24 77 B3 75 ZB D 73 B4 FA 73 BS FC 7YY 44 10 00 Sw.ut.s..=..wWD.. _I
FEB3IAC 77 E5 Y5 ZB DE 9 Z4 77 E5 75 EZB EO0O Y3 B4 FA 73 w.ut..fw.ut.s..= LI

Figure 3.12 Memory window
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3.11 Referencing Variables

When single-stepping a program, you can see how the values of the variables used in the program will change as you step
through source lines or instructions. For example, following the procedure described below, you can look at the long-type
array ‘a’ that is declared at the beginning of a program.

Click the left-hand side of the array ‘a’ displayed in the Editor window and place the cursor there. Select Instant Watch with
the right mouse button. The dialog box shown below will be displayed.

Instant Wakch

F-a § 0x0006e5 } [signed long[10])

Figure 3.13 Instant Watch dialog box

Click the Add button to add a variable to the Watch window.

watch A
RE |07 X ||

| [y watcht 4 witche } wistcha j Watcha 7

Figure 3.14 Watch window (array display)

Or you can specify a variable name to add a variable to the Watch window. Click the right mouse button in the Watch window

and choose Add Watch from the context menu. The dialog box shown below will be displayed.

Add Wakch ll il

Wariable or expression; QE.

i Cancel

Figure 3.15 Add Watch dialog box
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Enter a variable ‘i’ in the Variable or Expression edit box and click the OK button.
An int-type variable ‘i’ will be displayed in the Watch window.

RE |/ X[ @

[ s watcha stz Jy watchs f watcha f

Figure 3.16 Watch window (showing a variable)

Clicking the “+” mark shown to the left of the array ‘a’ in the Watch window, you can look at each element of the array ‘a.’

RE |/ X[ @

X

..... = [o]
..... B! [1]
..... = [Z]
..... B! [3]
----- R o[4]
..... = [5]
----- R (6]
..... = [7]
----- R (2]
..... = [9]

H'000O041z6
H'0000167e
H'0OO0OZ781
H'0000446k
H'0000794k
H'O00015fhk
H'000059eZ
H'O00001efh
H'000O3£54
H'O00ODEf6

{

— e e e e e e e

Ox000625
0x0006e9
0x0006ed
O=x0006f1
Ox0006£5
Ox0006£3
Ox0006fd
Ox000701
Q000705
Oxa0o70oa

H'0O0a { 0x000715 }

S

[signed

[z2igned
[zigned
[z2igned
[zigned
[signed
[zigned
[signed
[zigned
[signed
[zigned

[signed

long[10])
long)
long)
long)
long)
londg)
long)
londg)
long)
londg)
long)

int)

[ s watcha stz Jy watchs f watcha f

Figure 3.17 Watch window (showing array elements)
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3.12 Showing Local Variables

Using the Local window you can display the local variables included in a function. As an example, let’s check the local
variables of the tutorial function. This function declares three local variables °j,
Choose Symbols —> Local from the View menu or click the Locals toolbar button to display the Locals window.

The Locals window shows the local variables and the values of the function indicated by the current program counter (PC).

LIS
1

If no variables exist in the function, no information is displayed in the Locals window.

s ¢
Name WValue | Type |
----- a { Ox0006e5 } [signed long[10])
H'O0000ff6 { Ox00070d } (signed long)

H'OODDa { Ox000715 @ [sigrned int)
Ox000a28 | Ox000711 @ [struct Zample*)

Figure 3.18 Locals window

Click the “+” mark shown to the left of the class instance p_sam in the Locals window to display the elements comprising the

class instance p_sam.

Look at the elements of the class instance p_sam before and after the sort function is executed to confirm that random data is

sorted in descending order.

3.13 Single-Stepping a Program

The High-performance Embedded Workshop provides various step commands that will prove useful in debugging a program.

Table 3.1 Step Options

Item No. Command Description
1 Step In Executes a program one statement at a time (including statements in a function).
2 Step Over Executes a program one statement at a time by ‘stepping over’ a function call if any.
3 Step Out After exiting a function, stops at the next statement of a program that called the function.
4 Step... Single-step a program a specified number of times at a specified speed.
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3.13.1 Executing Step In Command

The Step In command ‘steps in” a called function and stops at the first statement of the called function.

To enter the sort function, choose Step In from the Debug menu or click the Step In button in the toolbar.

I

Figure 3.19 Step In button

Line Sour.. | E.| C.| 5. Source

9 |FB0C2 {
10 |FS0CS p_sam—>30
11 |F30D7 p_sSam—>31
1z |FSOED p_sSam->s2
13 |F8105 p_Sam—>33
14 |F811D p_Sam->34
15 |F8135 p_Sam->35
16 |F814D p_Sam->36
17 |F8165 p_Sam—>37
15 |F817D p_sam—>38
19 |F81895 p_sam->359
20 |FS1AD i
Z21

23 int g IntBuf:

26
27 Sort (long *a)
25 |FS1ED o |
29 long t;

30 int i, i,
31
3z |F&81lEn gap = 5;

36 |FE1DF
37 |FE1EE
358 |FB1F3
39 |FEz214
40 |FB223
41 |FB23C
4z
43
44
45
45 4
47 i

45 |[F82o61l gap =
49 |FE26D i

50 |Fgz7o g_CharBuf
51 |FEz27D i

|

=] init (struct Sample *p_sam)

LT T T T

]
ooooooooo0n

LN

2z e

24 char g CharBuf;
25 i ———— .

k, gap;

33 |FE1E9 while{ gap = 0 ){

34 |FE1C2 for( k=0; k<gap; k++){
35 |[FE1CF for( i=k+gap; i<10; i=i+gap 11
for(j=i-gap; J>=k; j=j-gap){

g _IntBuf = j;
if(alil=ali+tgap] ) {
t = aljl:
al3]l = aljt+gapl:
al[j+gap] = t:
i
else
hreak;

gap/a;

= ichar)g IntBuf & Ox0OFF;

o Tutoriale <% zort.c I

Figure 3.20 Editor window (Step In)

The highlighting in the Editor window moves to the first statement of the sort function.
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3.13.2 Executing the Step Out Command

The Step Out command exits a called function by executing it quickly and stops at the next statement of a program from which

the function was called.

To exit the sort function, choose Step Out from the Debug menu or click the Step Out button in the toolbar.

¥

Figure 3.21 Step Out button

=10

X

Lire Sour.. | E. C.| 5. Source |
13 void main{void) ZI
15 |[FSZDC {

16 |FSZDC while (1)1

17 |FSZEOD tutoriall():

15 |FSZE3 H

19 |FSZES H

20

21 wold tutorial (wvoid)

22 |FBZEa {

& long a[10]

24 long jr

25 int 1i;

26 struct 3Jample far ¥p_ sSam:

27

28 |FBZE9 p_sam= malloc(sizeof (struct Sample)):

29 |FSZFD init (p_sam) ;

30

31 |F530%9 fori i=0; 1i<10; i+4+ )¢

32 |FE314 3 = rand(); watch 5|

33 |F8320 if(3 < 03¢

34 |Fg325 3= -3; RE | X ||

35 H

36 |FB32E alil = 3: =R L Dx0006eS e[ 101)

S * ;Drtia]; R [0] H'O0000ff6 { 0x0006e5 } (signed long)

39 |FS834E =] change (&) 2 ~R 1] H'000015fk { Ox0006e2 }  (signed long)

40 R 2] H'0000167e { Ox0006fed } (signed long)

41 |\FB35Z p_sam->s0=a[0]; B [3] H'O000lcfh { OxOO06Fl } (signed long)

42 |F36Z2 p sam->sl=al[l]:

43 |FE376 p_sa.m—>s2=a[2]; R [4] H'O0000Z2781 { Ox0006f5 }  (signed long)

43 |FE3BC p_san->s3=a[3]; B [5] H'O0003f54 { Ox0006f3 } (signed long)

45 |FB34Z p_sam->sd4=a[4d] ; R [6] H'000041ck { Ox0006fd }  (signed long)

46 |\FS3BB p_sam->s5=a[5]; B [7] H'O000446k { 0x000701 } (signed long)

47 (FG3CE p sam-rse=al6];

45 |FE3E4 p_sa.m—>s'?=a['?]; R 8] H'000059ed { Ox000705 }  (signed long)

49 |FE3FL p_san->s=a[8] ; @ [0] H'0000794b { Ox000700 } (signed long) .

50 |F&410 p_sam-»>s9=a[9]: | . B i H'0OO0a { 0=x000715 } [signed int)

51 |[FS4Z6 free (p_sam) ;

52 |F843Z2 p sam = WNULL:

i ) _ [ AT watcht { watchz i wiatcha J, wiatcha [ -l
| ] oy

Figure 3.22 Editor window (Step Out)

The data of the variable ‘a’ displayed in the Watch window will be sorted in ascending order.
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3.13.3 Executing the Step Over Command

The Step Over command executes the whole of a function call as one step and then stops at the next statement of the main

program.

To execute all statements in the change function at a time, choose Step Over from the Debug menu or click the Step Over

button in the toolbar.

[

Figure 3.23 Step Over button

Bz

=10l

|

Line Sour... | 5.| Source |
14 void main(void) ZI
15 |FS2DC {

16 |F8zDC while (1)1

17 |FSZEO0 tutorial():

18 |FSZE3 H

12 |FSZES H

=0

=21 wold tutorial (woid)

2= |FS2E6 {

23 long a[10] :

24 long Jj»

25 int i:

26 struct Sample Lar Tp_ sSam?

27

25 |FSZE9 p samw= mallocisizeof (struct Sample)):

29 |FB2FD init (p_seam) :

30

31 |[FS§30%9 for{ i=0; i<10; i++ ){

32 |FE314 3 = rand(]; (watch E
33 |F8320 if (3 € 014

34 |Fa3zs 3= -3: RE}|U‘§X|§|I?IF

35 H

36 |FB32E ali]l = 3:

37 H .

%8 |FE344 ® sorciay: 1 - B (o H'O00O0794b { Ox0006eS } [zigned long)
33 |FS34B change (2 0 i R 1] H'00003%=2 | Ox000&e2 }  (signed long)
0 [ 0. R [2] H'0000446b { O0x0006ed } [signed long)
4l | PEEE > B sEm=sE=alin s | I B [3] H'00004lcé { Ox0006f1 } [signed long)
4z |F8362 p Sam->sl=a[l]:

43 |FE376 p_sa.m—}52=a[2]: ----- B [4] H'O0QO3£54 { Ox0006f5 } [signed long)
44 |FB38C p:sa.m—}53=a[3]: """ B [5] H'00002781 { Ox0006f9 }  [signed long)
45 |F8342 p_sam-»s4=al4]:; | . R [&] H'00001efh { Ox0006fd }  (signed long)
26 | PEEH p_sam-»s5=a[5]1: | B [7] H'0000167= { 0x000701 } [signed long)
47 |FS3CE p Sam->s6=al[6]:

45 |FE3E4 p_sa.m—}s'?=a['?]: ----- B [a] H'O00O015fh { Ox000705 } [signed long)
49 |F83F4 p:sa.m—}sa=a[8]: """ B [9] H'00000ffe { Ox000709 }  (signed long) i
50 |F&410 p_sam->»s39=a[9]: R/ H'O0O0a { O=x000715 } {gigned int)
51 |F8426 free (p_sam) ;

52 |F8432 p sam = MNULL:

3 |rmass , Lk [ watch 4 wiatchz }, wiatchs } wiatcha -l

1 | Ly

Figure 3.24 Editor window (Step Over)

The data of the variable ‘a’ displayed in the Watch window will be sorted in descending order.
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3.14 Forcibly Breaking a Program

The High-performance Embedded Workshop permits you to forcibly break a program.
Clear all breakpoints.
To execute the rest of the tutorial function, choose Go from the Debug menu or click the Go button in the toolbar.

ElL

Figure 3.25 Go button

Since the program is executing an infinite loop process, choose Stop Program from the Debug menu or click the Halt button in
the toolbar.

Figure 3.26 Halt button

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
Page 52 of 229 REN ESNS



ROE530640MCUO00 User’'s Manual 3. Tutorial

3.15 Hardware Break Facility

Hardware breaks cause the program to stop when it executes a specified address (instruction fetch) or reads or writes to a

specified memory location (data access).

3.15.1 Stopping a Program when It Executes a Specified Address
The Editor window permits you to set an instruction fetch event easily. For example, you can set an instruction fetch event at a
place where the sort function is called.

Double-click a row in the Event column corresponding to the source line that includes a sort function call.

=Tk
Bz
Line Sour... | E.| C.[ 5. Source |

28 |FBZES9 p_saw= malloc(sizecf (struct Sawple) ) j

29 |F8ZFD init {p_sam):

30

31 |F330%9 for( i=0; i<10; i++ 4§

32 |F8314 j = randl():

33 |F83:z20 if(j] < 014

34 |F83:25 i = -3:

35 }

36 |FE3ZE al[i] = 3:

37 }

38 |F5344 | HY sort(a);

39 |F834E change (a) ;

40

41 [F3352 b _sawm—xs0=a[0] ;

42 |[F336:2 b _sam-xs3l=al[l];

43 |F8376 b _sam-x3Zi=ali];

44 |[FE38C b _sam—x33=al3]; -
l | v

Figure 3.27 Editor window (setting a hardware breakpoint)

The source line that includes the sort function will be marked with HY, indicating that a hardware breakpoint that will cause a

program to stop when it fetches an instruction has been set there.
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3.16 Stopping a Program when It Accesses Memory

To stop a program when it reads or writes a value to a global variable, set up a hardware break as described below.

Choose Event -> Hardware Break from the View menu to display the Hardware Break dialog box.

Open the OR page of the Hardware Break dialog box. In the Editor window, select a global variable that you want to be the
object of a hardware break so that a program is made to stop when it reads or writes a value to the variable, and drag-and-drop
the selected variable into the OR page.

Then click the Apply button.

When you run a program, it will stop running when a value is read or written to the global variable you have set.

 Hardware Break * ;lglﬂ

Hardware Break OR I

—Ewent:
Event | T.I Descriptions | o, | Ta... | Cornrnent |
Ev0z [Address] _g_IntBu... - - :

add. .. | Delete | Ematle | Disatle |

Event used 1 FreelS Detail...l Registered events...l
SAVE... | Load... | Help | Bpply I Close I

4

Figure 3.28 Hardware Break dialog box

Notes: (1) Only the global variables that are 1 byte or 2 bytes in size can be set.

(2) Local variables cannot be set.
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3.17 Trace Facility

The trace facility of the E100 emulator has a special memory known as “trace memory” that can hold an execution record of
up to 4M bus cycles, which is always updated during program execution. The content of trace memory is displayed in the
Trace window.

Choose Code —> Trace from the View menu or click the Trace toolbar button .
The Trace window shown below will be displayed.

mVE vaxz ki Ed4D)Flaaa
Ramgai, Pl Cyce: |Address: [Time: |

Cyole Lahe=l | Addre== Dats | BUS BEE EIU B/ BWD CPO QN BUS Del EV

Tim=Stsmp [hom:=.m=. us.nsHJ

Figure 3.29 Trace window

The following outlines the trace facility and describes how to set.
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3.17.1 Showing the Trace Information Acquired by Fill Until Stop

The free trace facility acquires trace information successively from when the user program starts running till when it breaks.

(1) Clear all break conditions. Click the right mouse button anywhere in the Trace window and choose Acquisition from the

context menu that is displayed. The Trace conditions dialog box shown below will be displayed. Check to see that the

selected trace mode is Fill until stop. Click the Close button.

i Trace conditions

Trace | Option |

=1

Trace Mode;

condition and combination setking
¥ | O, conditiomn:

Evert imuse: O  Detal |
- Gther conditions:
IAND{.ﬁ.ccumulatiDn} j

Eventinuss: 0 Dekal |

=g Exception:

Excceptional Dt |
events

Hhop
- 21 Fill until skop i

Tokal : 0 Ewvent
"Delay(cycle}: —

IEIM vI

=10l x|

—Record condition:
& al " Capture Do not capbure

[ Step execution is recorded

Event inuse : O

==

Event used 0 Freel6 Detail...l

Reqistered events. .. |

Help | apply | Close

y

Figure 3.30 Trace conditions dialog box (free trace)
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(2) Set a software break in a line of the tutorial function where p_sam ->s0=a[0]; is written.

(3) Choose Reset Go from the Debug menu. Processing will be halted by a break, and the trace information from start to break
will be displayed in the Trace window.

e 2
wmVE vAxXE @ F40 R @GQ

Ranga: 00007514, 00000000 il (Cycls: -D0000018 Mddress: 0FES54 . Time: 00:00:00.001.624,130 |

Cycle La=hel | Addres= Dats | BU% BEE BI0 B/ BWD CEU ON BUS De=H EV Tim=Stamp [him:s.ms.us.n=) |[=]
-00000016 OFG354 --FA 16b 1 - - 1 = % 1 1 O0OOOOGOO0OGO000 O0:00:00.001.624.130
-00000015 OFFFE6E --02 16b 1 DB B 0 - 3 1 1 0000000000000000 O0:00:00.001. 624,180
=-00000014 OFFFE& --02 16b 1 = = 1 S 3 1 1 Q00o000000000000 00:00:00,.001. 624, 230
=~00000013 OFFFEG --02 16b 1 = = 1 = 31 1 QOOO000000000000 00;00:00, 001, 624, 280
=-000on012 OFFFE6G --02 16b 1 = S 1 S 3 1 1 QOOQ020000a00000 00000, 201, 624, 330
=-00ooo011 OFFFES -—-02 16b 1 = = 1 = 31 1 QOOO0Q0000000000 00000, 001, 624, 380
=00oono10 OFFFEL --02 16b 1 = S 1 S 31 1 QOOO0Q0000a00000 00 Q=00 201, 624, 430
—-00oonoogs OFFFESR -—-02 16b 1 = = 1 = 31 1 Q0000000000000 00000, 001, 624, 430
=-000onooa OFFFEG --02 16b 1 = S 1 S 3 1 1 QOO00O0000000000 O0:00:00,001. 624, 530
=000ononT DFFFEG --02 16k 1 = = 1 o 3 1 1 Q00000000000 0000 QD:00:00,001. 624, 380
-00000005 OPFFES =-02 166 1 = = 1 = 2 1 1 (00000O0O0000O000 00:00:00.001.6%4.630
-00000005 OFFFEG ==02 16b 1 = = 1 = 2 1 1 00000OCO0O00CO000 00:00:00.001.G624,680
-00000004 OFFFEE --02 16b 1 = = 1 = 2 1 0 0000000000000000 00:00:00.001.624.730
-00000003 0O0pO46 OPES 16b 0 TW W 1 - 3 1 0 0000000000000000 00:00:00.001.624,780
=-000000o2 00r04s OPES 1leb O M W 0 - 3 1 0 Q00a000000000000 00:00:00.001. 624, 830
=-00000001 00r044 E353  leb O M W 1 = 3 1 0 Q0000000000000 00:00:00,001, 624, 880
Qooonanoa 00r0D44  E353  1eb O M w0 S 3 1 0 QOOO0000000a00000 00:0:00, 201, 624, 930 Ej

Figure 3.31 Trace window (free trace)

(4) A mixed display of bus, disassemble and/or source display is possible. Choosing Display Mode —> DIS from the context
menu, you can display trace information in a bus and disassemble mixed mode.

£
mVYE vAEZS BB F4r | ad s
Ranpa: -00007514, 00000000 e Cychs: -00000060 Address: OFESCE. Time: 00:00:00,001,621.550 |
Eycle Lahel | Addres=s Data | BUS BHE EIU B/W BWI CEU N BUS Ded EV Tim=Stamp [him:s.m=.u=.n=) <]
-00000060 OPE208 --FE 16k 1 - ~- 1 - & 1 1 O000000000000000 O0:00:00.001.621.5930
OFEZCE ADD.W:G  —ZH[FE],Al
=-000000sa OF82CE --FE 1lgb 1 = = 1 Lt I | 1 Q00o000000000000 00:Q0:00,001. 621,930
—-000000sa OFg2p0 7367 1eb 0 m B0 BF ¥ 1 1 Q0000000000000 00:00:00, 201, 622, 030
=-000000s7 0O0EpE OGBS 16b O M B0 S 2 1 1 Q0000000000000 00s:00, 001, 622,080
IFELCE B0 L 1 [&01, [A1]
=-00000056 0O0spE  --ES  16h 1 = S 1 cw 1 1 1 QOOO0Q0000000000 00000, 201, 622, 130
=~0000n0ss OFgip: D289 16k 0 m B0 = 31 1 QOOO0Q0000000000 000000, 001, 622, 130
=-000000s4 0O0EEd  OFPFE  16b 0 MM R 0 o 3 1 1 Q000O000000000000 00:00:=00.001. 622, 230
OFEZD1 WOV WiG OZH[AD], DZH[AL]
~00000053 000708 FE== 16k 0 OW W 0 ©W 1 1 1 000000D000000000 O0:00:00.001.633. 280
-00000052 0o070% --0F 16k 1 DW W 0O 0 RE O 1 1 0O000000000000000 O0:00:00.001.G622.330
~00000051 OO0GEGE OOO0 16 0 ©W B O = 0O 1 1 O00000DOO0O0O000 O0:00:00.001.622.380
-00a00050 OPE2D4 ©OO0Z 16k 0 IW B O - 2 1 1 O000000O00O0O0000 O0:00:00.001.622.430
=00000049 OF82Dpe FClE leb O m B 0 BE % 1 1 Q00o000000000000 00:00:00,.001. 622, 430
IF&2DS ADD.W:Q  f1H, -4H[FE] =
=00000043 000708 00-- 1gb O M w0 W1 1 1 QOOQ000000000000 00:0:00, 001, 622, 530 :J

Figure 3.32 Trace window (bus and disassemble mixed display)
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(5) Furthermore, choosing Display Mode —> SRC from the context menu, you can display trace information in a bus,

disassemble and source mixed mode.

k|
wve sSazrzcEEd) = a0 a
Range: 00007514, 00000000 [Fie: [Cycle: 00000061 [Address: OFB2CE [Time: 00:00:00,001.629.030 |
| cycle | Zebel | 2ddress | pata | Bvs | BHE | BIU | R/w | EwT | cPU | ow | BUsace | Debug | EV | Timestamp [[=]
—00000o061 OF82ZCE TIFE 16k u] Im R 1] - 4 1 1 00000o00000000000  00:00:00.001.629.030
—0oo0ooen OF82ZCE -—-FE 16b 1 - - 1 - 4 1 1 00000o0000000000  00:00:00.001.629.080
sort.o [ :oali] = tmp[9 - i];
oFBzCe ADD.W:  —ZH[FE],Al
-0ooooos9 OF82ZCE -—-FE 16b 1 - - 1 W Z 1 1 0000000000000000  00:00:00.001.629.130
-00000058 OF22D0 7367 16k O ™ R 0 RE 3 1 1 0000000000000000  00:00:00.001. 623,180
—00o0oos7 O00&DE OBES 16k u] 0] R 1] - 3 1 1 0o00ooo000o0oooo0 00:00:00.001. 629,230
sort.o [ :oali] = tmp[9 - i];
OFBZCF MOV.W:e  [A0], [21]
-00000056 O0O06DE  --E5 16b 1 - - 1 cw 1 1 1 0000000000000000  00:00:00.001.629.280
—00000o0s55 OF8ZD2 0Z89 16k u] Im R 1] - 3 1 1 00000o00000000000  00:00:00.001.629.330
—00o00054 000&E4 OFFE 16k u] 0] R 1] - 3 1 1 0o00ooo000oooooo0 00:00:00.001. 629,380
sort.o [ :oali] = tmp[9 - i];
OF82ZD1 MOV. WG 0ZH[A0],02H[A1]
-0000o053 ooovog Fe-—- 16k u] 0| T i} T 1 1 1 0o000o000000o000  00:00:00.001.629.430 By
-0000o05z ooo7o0a —-—0F 16k 1 0| T i} RE u] 1 1 0o000o000000o000 00:00:00.001. 629,480 j

Figure 3.33 Trace window (bus, disassemble and source mixed display)
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3.17.2 Showing the Trace Information Acquired by Fill around TP

The point & delay facility stops acquiring trace information a specified number of cycles after a trace point is encountered.

This facility allows you to keep track of program flow from trace information without having to break the user program.

(1) If any break conditions are set, clear all of them.

(2) Choose Fill around TP for trace mode in the Trace conditions dialog box. In the Delay Value (Cycles) column, specify 4M.
(Up to 4M cycles of trace information from where a trace point is encountered will be acquired.)

: Trace conditions * ;IEIEI

[frace|or | option |

v
- 4 ;lo'w‘[ delar | Fill around TP j

condition and combination setking
¥ OR condition:

Evert inuse: O  Detai |

I other conditions:

Trace Mode:

IAND(.ﬁ.ccumulatiDn} j

Eventinuse: 0  [etal | :

E Lion:
1 Exception Drelayicycle):

Exceptional ; | ___________ '
events ULl I 4 - I

— Record condition:
& al " Capture ¢ Do not capture [ Step execution is recorded

o] e |

Tokal : 0 Ewent

Event inuse : O

Eventused 0 Freeld Detail...l Registered events...l
Save... I Load... | Help | Apply | Close |

p

Figure 3.34 Trace conditions dialog box (Fill around TP)
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(3) Next, set a trace point at which the debugger starts acquiring trace information. Open the OR page of the Trace conditions
dialog box. Select the main function in the Editor window and drag-and-drop it into the OR page. Click the Apply button
and then the Close button.

Thus, the debugger will start acquiring trace information from when the main function is executed.

_[of x|
Trace ©R |O|:utiu:un|
—Ewent:

Ewent | T.I Descripkions | Ca... | Ta... | Camrment

[FEXDIM F  [address] _main - -

Add... | Delete | Enable | Djsable |
Ewvertused 1 Free 15 Detail...l Registered events...l
Save... | Laad... | Help | Apphy I Clase I

p

Figure 3.35 Trace conditions dialog box (OR page)

(4) Choose Reset Go from the Debug menu. A short time after a trace point is reached, the trace content shown below will be
displayed in the Trace window.

e ________________ E
snyD Az =l E4dD [Faqs |
Range: -D0000001, 4194302 i Cpcke: -00000001 |address: DDOTIE [Time: 00:00:00,001,.276,590 |

Cyole BHE EIO 5 -
=00000001 1] il ==0F 1l6b - - 1 1

{u]ufalululululs} lib 2 1 1 Qo0a0000a0a00001

00000001 OFS82E0 0585 1gb O M B 0 ¢E 3 1 1 Q000000000000000 00:00:00,00L.2%:, 790

00000002 OF2ZE0 --F5 161 - - 1 BB 2 1 1 00000O0000000000 O0:00:00.001.276. 840

OFE2ED TIR.W butoria

00000003 OF2ZEEZ FEOD 16k 0O m B 0 ¢ 3 1 1 0000000000000000 Q0:00:00, 001,275, 890

00000004 OF2ZEE --00 16k 1 = = 1 a1 01 1 0000000000000000 Q0:00:00,001.274, 940

00000005 OPSZEZ --00 16b 1 - - 1 go 0O 1 1 00000O0000000000 O0:00:00,001.276.990

00000006 _tuteor OFRZEE EBIZTC 160 M R 0O - ¥ 1 1  00DOOOOOO0ODOO0O0 O0:00:00,001.277,040

0000007 OP2ZEE 7032 16k O I R 0 i 1 1 Q000000000000000 QD:=00:00.00L.277.090

00000003 0oo718 E3-- 1660 MW W O - 4 1 1 0000DODO00000000 D0:00:00.00L1.277.140

00000003 000714 --B2 1661 IW W O £ 1 1 0000000O000000000 O0:00:00.00L.277.190

00000010 000718 OF-- 160 DB W O = & 1 1 0000000000000000 00:00:00.001.277.240

00000011 000718 OF-- 1660 - - 1 - 4 1 1 Q0000000000000000 00:00:00.001.2%%. 290

OFE2ES _kbuborial ENTER H32H
0ooooo12 000718 OFP-- 16w 0 = S 1 Lt I | 1 Q000000000000000 00:00:00,00L.277. 240
00000013 OFP8ZEA O00EZ 16b O M B 0 = 4 1 1 0000000000000000 Q0:00:00,001.277,390 ﬂ

Figure 3.36 Trace window (Fill around TP)
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3.17.3 Showing a Function Execution History

A function execution history can be displayed from the acquired trace information.

(1) Clear all break conditions. Click the right mouse button anywhere in the Trace window and choose Acquisition from the
context menu that is displayed. The Trace conditions dialog box will be displayed. Switch the trace mode to Fill until stop
and click the Apply button. Then click the Close button.

(2) Set a software break in a line of the tutorial function where p_sam—>s0=a[0]; is written.

(3) Choose Reset Go from the Debug menu. Processing will be halted by a break, and the trace information from start to break
will be displayed in the Trace window.

(4) Click the right mouse button anywhere in the Trace window and choose Function Execution History -> Function Execution
History from the context menu that is displayed.
Troce L I I E

sVE vaxzs R G40 Faga

Range: -00007514, 00000000 Fle: (Cycke: 00000008 [address: OFFFES [Time: 00:00:00.001.626.560 |

cycle Label | 2ddress Data | BUS BHE EIU B/W RWD CPFU QN BUS Dek EV Timedtsmp [hit:s.ms.u=.ns)) (=]
Oo0000e000000000 00:00:00,001. 626, 960

-0000000s OFFEEL --02 16b 1 - - 1 - 31 1
—-00000003 OFFEES --02 16 1 - - 1 - 3 1 1 0000000000000000 00:00:00,001. 627,010
—-00000004 OFFEEGE -—-02 16b 1 - - 1 - % 1 0 0000000000000000 00:00:00.001. 627, 060
-Qooonon3 0orDd6 OFES 16b 0 W W 1 - ¥ 1 0 00DODDOOO00C0000 00:00:=00.001.627. 110
=-00oonon2 oop0de  OPBS  16b 0 T - 1 0 0pDoooooonoononD 00=00:00.001. 627, 160
=0000000 1 0op044  B3I53 Lleb D oW W 1 = 3 1 0 Q000D00000000000 00:00:00,001. 627, 210

oooonooo 00r044 B353 Lleéb O JET ] o > 3 1 0 QO00D0D0D0000000 00-00:00.001. 627, 260 j

Figure 3.37 Trace window (function execution history—before analysis)
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(5) Click the right mouse button anywhere in the displayed function execution history window and choose Analyze Execution

History from the context menu. A function execution history will be displayed in the upper pane of the Trace window.

frace ______ NE I E|
mVElsazz|riElFdr @ aaa
i main [OF < 3.5 .,-.".'-l
F_tutorisl [I:IE'BEEE:I <= OFEZED . . . .
©- malloc (OPB4SA} <- OPAZEL <Display form of function execution history>
_init (OFBOC2} <~ OPE303 Function name (start address of function) <— function caller address
s - .
~Fand [QFESSE <o peasid Example: _main (OF82DC) <- 0F8ABS5
B _rand (OFE244} <- OFE314 =
® - _rand (OFES44} <- OF9314

=

_rand [OFES94) <= OFE314

=il

, 0000000 W,rmrmr

cycle Label !u.ddceas BHE EIU B/M BWT <pU gn B1S

1 bln 1 1 oW 1
—DUUDEQED UFBEEU 055 16b 0 m B 0 CF 3 1 1 0o0o0oo0o000n000 DD Dﬂ oo, DDl 2709, 270
Q0006238 OF8ZED --F3 16 1 - - 1 RE & 1 1 0000000000000000 00:00:00,001.279, 320
00005953 OP2ZEE FEOD  16b D m r 0 CE OF 1 1 00000oo0o0000000 00:00:00.001. 279, 270
Q0006357 OFSZEE --00 l6b 1 - - 1 Fw 1 1 1 Q0DO0QODOOODO00D 00:00:00.001.279, 920
=0000D&956 OPEZEZ ==00 LEb 1 = = 1 ac 0 1 1 Q00000D000000000 00:00:=00,001.279, 470
=00006355 _tukor OFBIEE F2TC L6b O I R o = 2 1 1 QoooDo0000000000 00:00:00,001.279, 520 ll

Figure 3.38 Trace window (function execution history—after analysis)

(6) Double-click any function in the displayed function execution history, and the trace information corresponding to that

function will be displayed in the lower pane of the Trace window.

Pece I I i E|
vV Fazrzr@ E4r F[aaa
Fl _main (OFE2ZDE} <- OPSABS =

Fr tutorisl (OP82EE) <= OFEZED

B malloc (OPG45A) «<- OFGZFL
_dnik [OFEOCZ| <- OFE303
(OFES44 | L 1

-

_rand [OFES9t) <= OFE314
_rand [OFES9t) <= OFE314
_rand (OFE944) <= DFE314

Range: -00007S14, DOODO0O0. Fde:  Cycke: -000061%2 bckdress: O00EES [Tme: 00:00:00,001 317670 |

=

=

cycle Label | 2ddress Data | EUS BHE EIU B/ BWD CFU QN BUS Dek EV TimeStamp [h:e:s.mz.us.na) =]
-0000&s192 1 o 1 1 b Do0000R000000000 00 o0 '-IIII o01.3 b
-0000&s191 0pg0de EI7n 16b 0 m B 0 EFW I 1 1 O000000000000000 O0:Q0:00, 201,317, 720 -
-0000&s190 0944 4E6D  16b O m R 0 Cw I o1 1 Oo0o0000o0000000 000000, 001,317, 770
-0000&1ES 0008ED 4icé 1sb O 1w w0 FRw 0 1 1 000000000000000 O0:00:00,001.317, 820
-0000&1E3 opgadc FO73 1eb O wm R O - &1 1 0O000000000000000 00:00:00,001.317, B70
-000D6LET OPEO4E D410 b 0 fw R 0O  &W : 1 1 O000000O00000000 O0:00:00.001.317.920
~000061EG O0O0EDE $EGD l6b O ©W W O FW 0O 1 1  0000000000000000 O0:00:00.001.317.970 |

Figure 3.39 Trace window (function execution history)
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3.17.4 Filter Facility

Use the filter facility to extract only the necessary cycles from the acquired trace information.

The filter facility does this by filtering the trace information in software that was acquired by hardware.

Unlike the “Capture/Do not Capture conditions” where you set acquisition conditions before getting trace information, this
facility allows you to change filter settings for the acquired trace information any number of times without having to reexecute.

Therefore, the necessary information can be extracted easily.

(1) Clear all break conditions. Click the right mouse button anywhere in the Trace window and choose Acquisition from the

context menu that is displayed. The Trace conditions dialog box will be displayed. Check to see that the selected trace

mode is Fill until stop. Click the Close button.

(2) Set a software break in a line of the tutorial function where p-sam—>s0=a[0]; is written.

(3) Choose Reset Go from the Debug menu. Processing will be halted by a break, and the trace information from start to break

will be displayed in the Trace window.

(4) Choose Auto Filter from the context menu of the Trace window. The columns for which filtering can be applied will be

marked by a =l button.

e =
mVE vyAFEI M E4dkE Gad
Ranga: -00007S14, DOOODOOD Fie:  (Cycks: -00000016 Jddress: OFE354. Time: D0:00:00.001, 627,440 |
Cycle =] Label | tddrex] Dat=] Bx] Bx] Ex]| 5=} 5= cx] =] B} n-] BV =] Timestamp [him:s.ms.us.nv][=]
-00000016 OP8354 --FA 166 1 - - 1 - 3 1 1 O000D0ODOO0OCOO00 00:00:00.001. 627,440
-00000015 OFFFEE --02 16k 1 DB B O 3 11 O000000O000000000 O0:00:00.001. 627, 490
-00000014 OFFFES —-02 16k 1 - - 1 3 1 1 O000000000000000 00:00:00,001. 627, 540
00000013 OFFFEE --02 16b 1 - - 1 31 1 000000e000000000 00:00:00,.001. 627, 590
-00000012 OFFFEE —-02 16k 1 - - 1 3 11 0000000000000000 00:00:00,001. 627, 640
-00o0o0011 OFFFER --02 16k 1 - - 1 1 1 Oo0000e000000000 00:00:00,001. 627, 90
-00000010 OFFFEE —-02 16b 1 - - 1 3 11 0000000000000000 00:00:00,001.627, 740
-00oonoos OFFFER --02 16k 1 - - 1 31 1 0o0000e000000000 00:00:00,001. 627, 790
-00000003 OPFFES —-02 160 1 - - 1 ¥ 11 0000000000000000 00:00:00,001. 627, 640
=000onooT OFFFEE =--D2 16k 1 = - 1 31 1 Q000000 000000000 00:00:00,001. 627, 2D
-00000006 OPFFEE =--02 16b 1 = = 1 T 1 1 000000C0000C0D00 O0:00:00,001.5E7, 040
=00000005 OFFFEE ==02 16b 1 = = 1 ¥ 1 1 00000O0O000C0000 O0:00:00.001.GZ7.930
-00000004 OFFFEE =--02 16b 1 = = 1 ¥ 1 0 0000000000000000 00:00:00.001.628.040
-00000003 00p046 OFES 16b 0 W W 1 3 1 0 O0000O0OO0OCOO00 O0:00:00.001.628.020
00000002 0or048 OFES 16k O M W 0 3 1 U 0000000000000000 00:00:00.001. 628, 140
-00000001 00044 8353 16b O I W 1 31 0 0000000000000000 00:00:00.001. 628, 190

Qaoa0aoo 00044 8353 16b 0 M w0 31 0 000000000000000 00:00:00.001. 628, 240 j

Figure 3.40 Trace window (Auto Filter)
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(5) Click the =l button in the R/W column and choose R from the context menu.

Trace I 5
wVE FTAET A 4D Q)G

Fanga: -00007514, DOGOO0OD Fie: (Cyc: -0O000016 Mddress: 0FESS4. Mime: 00:00:00,001.627.440 |

| fycle  w| Tahel | Addee~| Dat=] B=| B> _a;ﬁ_nj *| Tim=Stamp [him:s.ms.us.n¥][«]
-00000016 OFE354 --FA léb 1 - 3 0000000000000000 00:00:00.001. 627, 440
-00000015 OFFFEE --02 16b 1 DB 3 1 1 0000000000000000 00:00:00.001. 627, 490
-00oo0014 OFFFEE --02 16b 1 - 3 1 1 OO0o0000o0o000o00 000000, 001,627, 540
00000013 OFFFE6E --02 16b 1 - 31 1 Oo0000e000000000 00:00:00, 001, 627, 590
-Qooonoiz OFFEEE --02 16b 1 - - 1 - 3 1 1 OOQooooooooo0o0D 000000, 001, 627, 640
-00ooon0il OFFFES --02 16b 1 - = 1 - 3 1 1 Oo0o000000000000 000000, 301, 627, 850
-0ooonoio OFFEEE --02 16b 1 - - 1 - 3 1 1 QO0o00oQoDoo0o0D 000000, 001, 627, 740
-00oonoos OFFEEE --02 16k 1 - = 1 - 3 1 1 Oo0o0000o0oo0000 000000, 301 . 627, 790
-Qooonooa OFFFEG --02 16k 1 - - 1 - 3 1 1 QODOOQENoDOoDO0D O0: Q000,001 . 627, B840
=0noonooy OPFFEE =--02 16k 1 - = 1 = ¥ 1 1 Qo0o000o0000000 00:00:00.001. 627, B9
-00000005 DPFPEE --D2 166 1 - - 1 - 3 1 1 00OO0ODO0O00OD00 O0:00:00.001.6E7.340
~00000005 DFFFEE =--02 166 1 = = 1 = 3 1 1 000O0O0ODO0O0000000 00:00:00.001.6Z7.990
~00000004 OFFFEE =--02 16b 1 = = 1 = 3 1 0 O0000000000000000 00:00:00.001.628.040
-00000003 0Op0D46 OFES 166 0 W W 1 - 3 1 0 O000000000000000 00:00:00.001.628.090
-00000002 00p046 OFES 16b 0 oW W 0 - 1 0 0000000000000000 00:00:00.001. 628,140
=-000o0001 00r044  BE353 1eb 0 TW W 1 - % 1 0 Oo00000000000000 00:00:00.001. 628, 190
00000000 00p044 £353 16b 0 W W 0 - % 1 0 0000000000000000 00:00:00.001. 628, 240 EI

Figure 3.41 Trace window (Auto Filter)

(6) That way, the trace information for only R in the R/W column can be displayed.

Trace Il =
“VE FaXrx 4 FaQE

Ranga: -00007514, DOGOO0OD File: (Cycks: -DO000044 addrass: OFEZ08, [Tine: 00:00:00.001 525,040 |

| fycle  w| Tahel | Adde=x| n=tv|_B;]_a;[_B;|_u;|_::;|_c;t _| a_! u=| E¥ ]| Tim=Stamp [him:s.ms.u=s.n¥][]
-00000044 OF82ZDA F270 léb O IW 1 0000000000000000 00:00:00.001.626. 040
00000041 0Fg2El  77-- L1eb O IB R ﬂ = 1 1 1 0000000000000000 00:00:00.001. 626, 190
—-00oooo40 OFP82EE FCBEE Leb O mer 0 - 3 1 1 OO0o000oooo00000 000000, 001,628, 240
00000033 OF8iE4  000A  1eb O M B 0O ERE I 1 1 Oo0000e000000000 00:00:00,001. 628, 340
=-QooonozET o0ospe 0O0A 16 0 W RO - 2 1 1 OOQo0ooooooo0o00 D0 0000, 001, 628, 200
~000o00zEa OF8IES CATD  1eb O m B 0 FW I 1 1 Oo0o000000000000 000000, 301, 626, 440
=-00o0on0zs OF2ZEE  T322 16b D m e 0 oW I 1 1 OO0o00oQoDoo0o0D 000000, 001, 626, 490
0000004 OpgiEa N9CO 1gb O m r0 RE ¥ 1 1 Oo0o00o0o0oo0000 000000, 001 . 626, 540
-QO0onoz2a OFgIpa FI70 16k D merR 0 - I 1 1 QODODQoOoDODDO0D O0: Q000,001 . 626, 640
=00000021 _mwaan OPBILC 1008 L1éb D wm B 0O CWw Z 1 1 QO0o0OononoononD 00:00:00.001 . 626, &80
-00000020 DPEELE OG6A 166 0 W R 0 - 4 1 1 O00OO0ODOOO000D00 O0:00:00.001.626. 740
00000029 DODEED 0717 166 0 DWW B O 2 1 1 0DODDOCOOO0O0OO0D O0:00:00.001.6Z6.790
~000000Z6 DODGEZ B352 16b 0 TW B O - 2 1 1  O00O00O00000D0000 00:00:00.001.6Z6.940
-00000025 DO0EE4 --DF 16b 1 DE B 0 - 4 1 1 0000000000000000 00:00:00.001.626,0990
-00000023 OF8352 B400 16 0 DM B 0 - 2 1 1  O000000000000000 00:00:00.001.627, 090
~000000z2 OF8354 T3FA 1eb O m B 0 <F 3 1 1 Oo00000000000000 00:00:00.001. 627, 140
-00000015 OFFFEE —-02 16b 1 T B 0 - 3 1 1  0000000000000000 00:00:00.001.627, 490 EI

Figure 3.42 Trace window (Auto Filter)

Notes:

(1) The filter function does not affect the trace memory, so that its content remains intact.
(2) The filter can be used when the selected trace mode is Fill until stop, Fill until full or Fill around TP.
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3.18 Stack Trace Facility

Using stack information, it is possible to show which function is the caller to the function where the current PC exists.

Set a software breakpoint in any line of the sort function by double-clicking at its corresponding row in the S/W Breakpoints

column.

Line Sour.. | E.| C.[ 5. Source

27 sort [long *a)

28 |F81EO {

Z29 long t;

a0 int i, 1, k, gap:

31

32 |F81E6 gap = 5;

33 |FB1E9 while | gap > 0O )4

34 |F81cz2 for|{ k=0; k<gap:; k++){

35 |F31CF for (| i=k4gap: i<10; i=id+gap ){

36 |FS1DF & for(j=i-gap; jr=k: j=j-gap){

37 |FB1EE g_IntBuf = j:

38 |F81F3 if{ali]l =al[ji+gap]li{

39 |Fgz214 t = a[i]:

40 |Fg223 alj] = al[j+gap]:

41 |F823C al[j+gap] = t:

42 H

43 else

44 hrealk:;

45 H

46 H

47 H

45 |[Fszel gap = gap/2:

49 |F826D H

50 |[F8z270 g _CharBuf = (char)g IntBuf & Ox00FF;

51 |F8z27D H

52

53 change [long *a)

54 |F8280 {

=) long twp[10]

56 int i:

57

58 |F8z86 for{i=0; i<10; i++){

59 |Fgz91 twp[i] = a[i]:

&0 H

61 |FSZAE forii=0; i<10; i+4+)4

62 |FBZE9 ali] = tmp[9 - i]:

63 H

64 |FE8ZDAL H
<

ol#  Tutonale <0 zort.c I

Figure 3.43 Editor window (setting a software breakpoint)

Choose Reset Go from the Debug menu.
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After a break, choose Code —> Stack Trace from the View menu to open the Stack Trace window.

=
Kind| Name | Value |
F sort (signed { Of21df }
F tutoriall) { 0f83dh }
F main() { 0fgZed }

Figure 3.44 Stack Trace window

You will see that the current PC exists within the sort() function, and that the sort() function is called from the tutorial()
function.

Clear the software breakpoint that you have set in a line of the sort function by double-clicking at its corresponding row in the
S/W Breakpoints column again.

3.19 What Next?
In this tutorial, we have introduced to you several features of the E100 emulator and how to use the High-performance
Embedded Workshop.

The emulation facility that the E100 emulator provides allows you to perform advanced debugging. Once the conditions that

cause hardware or software problems to occur are exactly separated and identified by that debugging, you can examine those
problems effectively.
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4. Preparing to Debug

4.1 Starting the High-performance Embedded Workshop
Follow the procedure described below to start the High-performance Embedded Workshop.

(1) Connect the host machine and the E100 Emulator and user system. Then turn on the power to the E100 Emulator and user

system.

(2) From Programs on the Start menu, choose Renesas -> High-performance Embedded Workshop -> High-performance
Embedded Workshop.

The Welcome! dialog box shown below will appear.

Welcorme!

| ¥ iCreate a new project workspace i

Cancel
" Open arecent project warkspace:;

_,_j I j Administration...

-

j " Erowse to another project workspace

N x

Figure 4.1 Welcome! dialog box

Select a startup method from the following.

- Create a new project workspace

- Open a recently used project workspace
Select this option when you use an existing workspace.

A history of the workspace you open will be displayed.

- Browse another project workspace
Select this option when you use an existing workspace.

This is the option available to choose when the workspace you opened has no history recorded.
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4.2 Creating a New Workspace (Toolchain Unused)

The procedure for creating a new project workspace differs depending on whether you use a toolchain or not.

The E100 Emulator has no toolchains included in it. You can use a toolchain in an environment in which the C/C++ compiler
package is installed.

Follow the procedure described below to create a new workspace.

(1) In the Welcome! dialog box, select the radio button titled “Create a new project workspace” and click the OK button.

| ¥ Cieate a new project workspace 0

il .3
ook
Cancel |
_Adnistaton.
A4

" Open arecent project workspace:

I j Adrmiristration...
J

j " Browse to another project workspace

Figure 4.2 Welcome! dialog box

(2) Project Generator will start.

Mew Project Workspace ilil

Frojects I

. Wiorkspace Mame:
Project Types i

0 ebugaer arly - M1BC E100 |

Project Marme:

Directary:

IE:\W’DrkSpace\Te&t Browse... I
CPU Farnily:

[M16C =

Tool chain:

INu:une j

KN i
Froperties. .. |

0K I Cancel

Figure 4.3 New Project Workspace dialog box

Workspace Name: Enter a workspace name here.

Project Name: Enter a project name here. If the same name as a workspace name is good, you do not
need to enter it.

Directory: Enter a directory in which you want a workspace to be created. Or you can click the
Browse button and select a workspace directory from the ensuing list.

CPU family: Select the CPU family of the MCU you are using.
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The other list boxes are used for setting up a toolchain. If no toolchains are installed, the information specific to the CPU
family is displayed here. Click the OK button.

(3) Select the debugger target.

Setting the Target System for Debugging

Target type : I.t’-‘-.II Targets j

< Back I Mest» I Firish | Cancel |

Figure 4.4 Setting the Target System for Debugging dialog box

Select the target platform you use by placing a check mark in its check box and click the Next button.

(4) Set a configuration name. Configuration refers to the file in which the High-performance Embedded Workshop status

other than the emulator is saved.

Setting the Debugger Options ) ) _"‘Ill

Target name ;

I41E6C E100 Ermulato

Configuration name :
Debug M16C_E100_Emulator

 Detail options :

Iterm | value

Modify |

< Back I Hests Finish | Cancel |

Figure 4.5 Setting the Debugger Options dialog box

If you have selected two or more target platforms, click the Next button and then set a configuration name for each target

platform selected.
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When you have finished setting configuration names, emulator-related settings are completed.

Click the Finish button, and the Summary dialog box will be displayed. Clicking the OK button in it starts the High-
performance Embedded Workshop.

(5) After starting the High-performance Embedded Workshop, connect the E100 Emulator.

4.3 Creating a New Workspace (Toolchain Used)

Follow the procedure described below to create a new workspace.

(1) In the Welcome! dialog box, select the radio button titled “Create a new project workspace” and click the OK button.

Wwelcome!

| {* Create a new project workspace

" Open a recent project workspace;

i

j "~ Browse to another project workspace

Figure 4.6 Welcome! dialog box

(2) Project Generator will start.

Iesws Project Workspace

Frojects |

| Project Types
@
5 € smrce statup Sppheation
[ Empry Application

5 Irpart Makelile

'El.il:lldr}'

A Diebunger only - M1EC E100 E
A+ Debuoger only - M16C Simudat

Wk space Name:

Fropect Hamre:

Dirzctary:

LCPL Farrdy:

[
Tool chat:

|Rieniesas M1BC Standzrd

Ok I Cancel

Figure 4.7 New Project Workspace dialog box
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Workspace Name: Enter a workspace name here.

Project Name: Enter a project name here. If the same name as a workspace name is good, you do not
need to enter it.

Directory: Enter a directory in which you want a workspace to be created. Or you can click the
Browse button and select a workspace directory from the ensuing list.

CPU family: Select the CPU family of the MCU you are using.

Toolchain: To use a toolchain, select the appropriate toolchain here. If you do not use, select None.

The other list boxes are used for setting up a toolchain. If no toolchains are installed, the information specific to the CPU
family is displayed here. Click the OK button.

(3) Set the CPU and options for the toolchain and make other necessary settings.

(4) Select the debugger target.

Setting the Target System for Debugging

Target type : |A|| Targets j

< Back I Mest» I Firish | Cancel |

Figure 4.8 Setting the Target System for Debugging dialog box

Select the target platform you use by placing a check mark in its check box and click the Next button.
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(5) Set a configuration name.

Setting the Debugger Options _'?Iil

Target name :
M16C E100 Emulato

Configuration name :
Debug M16C_E100_Emulator

 Detail options :

Item | Yalue

Modify |

< Back I Hests | Firish | Cancel |

Figure 4.9 Setting the Debugger Options dialog box

If you have selected two or more target platforms, click the Next button and then set a configuration name for each target
platform selected. When you have finished setting configuration names, emulator-related settings are completed. Click the
Finish button, and the Summary dialog box will be displayed. Clicking the OK button in it starts the High-performance
Embedded Workshop.

(6) After starting the High-performance Embedded Workshop, connect the E100 Emulator.
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4.4 Opening an Existing Workspace
Follow the procedure described below to open an existing workspace.

(1) In the Welcome! dialog box, select the radio button titled “Browse to another project workspace” and click the OK button.

Welcome!

| " LCreate a new project workspace i

Cancel

" Open arecent project workspace;
I j Admimistration...

o
s ._]

i« i_ﬁrnwse to anather project workspace

N x

Figure 4.10 Welcome! dialog box

(2) The Open Workspace dialog box shown below will appear.

|:I|:n3r| II,III,III:Ir'l‘l:SFIaI:EE _?I 5I
Look in: I'ﬁ E100 j & IC:F -

I lElI:IEI

File name: — [E100Lhws Select |
Files af type: IHEWWnrkspaces [* hiwz] j Cancel |

Figure 4.11 Open Workspace dialog box

2

Specify the directory in which workspaces are created, select a workspace file (extension “.hws”) and click the Select button.

(3) The High-performance Embedded Workshop will start, and the state of the selected workspace in which it was saved will
be restored. If the saved state of the selected workspace is one in which it was connected to the emulator, the workspace is
automatically connected to the emulator. If the saved state of the selected workspace is one in which it was not connected

to the emulator and you want to connect it, refer to “4.5 Connecting the Emulator”.
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4.5 Connecting the Emulator

4.5.1 Connecting the Emulator
There are following methods for connecting the emulator.
(1) Setting up the emulator at startup before connecting

Choose Debug Settings from the Debug menu to open the Debug Settings dialog box. In this dialog box, you can register
download modules and the command chain to be automatically executed. When you are finished filling in the Debug Settings
dialog box, the emulator will be connected.

(2) Loading a session file

Switching to the session file that has emulator usage settings preregistered in it helps you connect the emulator easily.

4.5.2 Reconnecting the Emulator

While the emulator is disconnected, you can reconnect it following one of the procedures described below.

(1) Choose Connect from the Debug menu.

e
(2) Click the Connect tool button [I=2_1].

(3) Enter the connect command in the Command Line window.
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4.6 Disconnecting the Emulator

4.6.1 Disconnecting the Emulator
To disconnect the emulator while it is active, follow one of the procedures described below.

(1) Choose Disconnect from the Debug menu.

(2) Click the Disconnect tool button [l x ].

(3) Enter the disconnect command in the Command Line window.

4.7 Quitting the High-performance Embedded Workshop

Choosing Exit from the File menu lets you close the High-performance Embedded Workshop itself.
Before it closes, a message box will be displayed asking you whether you want to save the session. To save the session, click
the Yes button.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
Page 75 of 229 REN ESNS



ROE530640MCUO00 User's Manual 4. Preparing to Debug

4.8 Setting Up the Debug

Register download modules, set up automatic execution of command line batch files and set download options, etc.

4.8.1 Specifying a Download Module
Choose Debug Settings from the Debug menu to open the Debug Settings dialog box.

Debug Settings 7| x|

IDefauItSessiDn x| Taget I Options |

Default debug format:

[[EEEE5_REMESAS =]
Diownload modules:
Filenarme | Offzet Address | Format | Add
FCOMFIGDIR)E(PRO... 00000000 [EEEES5_REMES...

Fd ity

Il

Eemowe

Up

[

d

] I Cancel

Figure 4.12 Debug Settings dialog box

In the Target drop-down list box, select the product name you want to connect.
In the Default debug format drop-down list box, select the format of the load module you want to download. Then register the

load module corresponding to the selected format in the Download modules list box.

CAUTION
At this point in time, no programs are downloaded yet.

For details on how to download, refer to “5.2 Downloading a Program”.
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4.8.2 Setting Up Automatic Execution of Command Line Batch Files
Click the Options tab of the dialog box.

Debug Settings | _. Jid |
| sessiont16C_E100_Ermuitater =] Taget Options |
iz E100

Command batch file load tining

bk targe hon

Command fine batch processing:

Aadiy,

I

Hemove

v Dawnlosd modues siter build

¥ Femove breakpoints on download

[~ Dizabla memony sccess until afber tangat conmwction command file execution
[T Limit dizaszembly memony access

[T Dot pesform utamatic target connection

[¥ Fesat CPU after dowriead module

[T Digable memony access by GUI when barget iz exscuting

B

Ok, | Cancel

Figure 4.13 Debug Settings dialog box

Here, register a command chain that is automatically executed with specified timing.

Select your desired timing from the following four choices:

- When the emulator is connected
- Immediately before download
- Immediately after download

- Immediately after reset

In the Command batch file load timing drop-down list box, select the timing with which you want a command chain to be

executed.
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5. Debugging Functions

The E100 Emulator supports the functions listed in the table below.

Table 5.1 List of Debug Functions

Item

No. Item Specification

1 Software break 4,096 points

Number of event points Maximum number of effective points: 16
Executed address detection

Data access detection
Content of event - - -
2 Event Interrupt generation/exit detection
External trigger detection
Task ID Can be set separately for each event
Number of times an event occurred Maximum 255 times

Violation of access protection
Read from uninitialized memory
Stack access violation
Performance overflow

Realtime profile overflow

Trace memory overflow

Task stack access violation

OS dispatch

3 Exception detection

Hardware Event combination OR, AND (Accumulation), AND (Simultaneous), subroutine,

Hardware . sequential and state transition
4 breakpoints - - -
break Exception detection See item No. 3

Delay Maximum 65,535 bus cycles

Trace size Maximum 4M cycles
Fill until stop Continues collecting until program stops running
Fill until full Stops collecting traces when trace memory is full
Stops collecting traces after retarded for delay cycles from when
trace point is reached
Repeat fill until stop | Collects a total of 512 cycles before and after trace point
Repeat fill until full Collects a total of 512 cycles before and after trace point
L OR, AND (Accumulation), AND (Simultaneous), subroutine,
5 Trace . Event combination . o
Trace point sequential and state transition
Exception detection See item No. 3
Delay Maximum 4M bus cycles

Trace mode Fill around TP

Capture/Do not Capture by event

- Between two events

Trace Capture/Do not Capture - Duration of an event

- Duration of an event occurring in a subroutine

Data access instruction extraction

Measures maximum, minimum and average execution time in up to

Content of measurement 8 sections and pass counts
Time-out and count-out detection

6 Performance -

Resolution 10 ns to 1.6 us

Measurement L Between two events, Event period and Interrupt-disabled range

Event combination
mode between two events
) 512 bytes x 32 blocks

7 | RAM monitor - Shows last read/write accesses performed

- Comes with initialization-omitted detect function

128 Kbytes x 8 blocks (1 MB space)
Cumulative time and pass count overflow detection

8 Profile

CO0 level code coverage

256 Kbytes x 8 blocks (2 MB space)

CO+C1 level code coverage

128 Kbytes x 8 blocks (1 MB space)

Address range and source file specification

Data coverage

64 Kbytes x 8 blocks (512 Kbytes space)

Address range, section specification and task stack

9 Coverage
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5.1 Setting Up the Emulation Environment
When the emulator is connected, the Device setting and the Configuration properties dialog boxes are displayed. Here, select
the general options associated with the emulator. Note that the target MCU to be debugged, etc. can be set only once at startup.

5.1.1 Setting Up the Emulator at Startup
When the emulator starts, the following three dialog boxes are displayed.

(1) Device setting dialog box

Use this dialog box to select the target MCU and establish communication.
This dialog box can be redisplayed by selecting Emulator -> Device setting from the Setup menu after starting the emulator. In
this case, however, be aware that changes of the settings after starting the emulator are not reflected immediately and will be

set as the initial value when reconnecting the emulator.

(2) Configuration properties dialog box

This dialog box is displayed after the Device setting dialog box. Use this dialog box to make settings related to the emulator
and debug functions.

This dialog box can be redisplayed by selecting Emulator -> System from the Setup menu after starting the emulator. Some
options in this dialog box can have their settings changed after startup. The changeable options are displayed as in active use,

while the unchangeable options are inactive (grayed out), with their set contents only displayed.

(3) Connecting dialog box

This dialog box shows progress of boot-up processing.
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5.1.2 Setting Up the Target MCU
(1) Selecting the target MCU

On the Device page of the Device setting dialog box, specify the target MCU to be emulated. For details, refer to the hardware

manual supplied with each product.

2

Device ]
o M1ECAGS
e | ReF 36408_128K -]
Made |Sin;||a-|3h'|:- ﬂ

Etemnal data bus wadth |1R|-n -
HEFM[}I Space Emansiun Marmal mode o

¥ PM13 s used by 1" [b3 of 0x000005)
I PM1Dis used by "1" (b of 0x000005)
I PREZCD s used by "1" (b0 of 0+000010)

— Commuracation Seting

use ’
aon o IE100:TEST | Refresh |

[~ Start booting up on successiul completion of seli-checking,

0k | cCancel | Hep |

[~ Do rnot show this dislag box again.

Figure 5.1 Device setting dialog box (Device page)

The target MCU you have set here cannot be changed after the emulator is connected. To change the target MCU, you need to

disconnect the emulator and connect it again.

(2) Selecting an operation mode

Select one from the following options:

Single-Chip mode, Memory expansion mode, Microprocessor mode

CAUTION
Options are different depending on the target MCU that you select.

(3) Selecting an external data bus width

You can set this when the operation mode you have selected is Memory expansion mode or Microprocessor mode.
Select one from the following options:
8 bits, 16 bits (initial value)
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(4) Selecting a memory expansion space

You can set this when the operation mode you have selected is Memory expansion mode or Microprocessor mode.
Select one from the following options:
Normal Mode (initial value), 4MB Mode

(5) Using PM13 (b3 of 0x000005) as set to 1

To switch the setting of the CS2 area, specify the PM13 (third bit of processor mode register 1) setting. When using the user
program with PM13 set to 1, select this check box.

(6) Using PM10 (b0 of 0x000005) as set to 1

To expand the internal reserved area, specify the PM10 (zeroth bit of processor mode register 1) setting. When using the user

program with PM10 set to 1, select this check box.

(7) Using PRG2CO (b0 of 0x000010) and PM10 (b0 of 0x000005) as set to 1

To enable or disable the program ROM 2 area, specify the PRG2CO (zeroth bit of program 2 area control register) setting.
When using the user program with PRG2CO set to 1, select this check box.

(8) Setting up communication

Select the other party to which your system is connected via USB. The USB serial No. list box shows a list of the unit
identification information of USB-connected emulators. Clicking the Refresh button refreshes the unit identification
information.

(9) Performing self-diagnostics

By selecting the Start booting up on successful completion of self checking check box and clicking the OK button, it connects
your system and the emulator under the communication conditions you have set to perform hardware self-diagnostics. When
diagnostics is complete, the result is displayed. If diagnostics terminated normally, the system continues to perform boot-up

processing. If diagnostics terminated in error, the system aborts boot-up processing.
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5.1.3 Setting Up the System

On the System page of the Configuration Properties dialog box, set up the entire emulator system.
This dialog box is displayed following the Device setting dialog box at startup.

Although this dialog box can be redisplayed after startup, you cannot change some settings in it. These settings can only be

x|

changed at startup.
Configuration properties NS
Intemnal flash memory overwrite | Exception'Waming | Optionboard |
Suglem Memany map
Clock -
I &ty o) gn_;,q_l;tén € User " Genesate

| 10 MHz

Sub % Erulatar " Ussr

~ Triages

Evemallipgercable & EXT 031 INEUT € Eorror) 'EE%_.T
. EXT 015 TTL

Inpuit tngger level + EXT 031 CWOS EXTIES BMOS

S witching furction -
% Codecoverage  ( Data coverage (" Beaktime profile

Code coverage made

% OO coverage " CO+C1 coverage

— Debug funetion
[ Debug the program using the CPU Rewite Mode.

[ Mazk the teminal RESET.

oK | Cancel |

Help

[ Da nat shaw this dislag hox again

Figure 5.2 Configuration properties dialog box (System page)

(1) Selecting the operating clock

In the Clock section on the System page, select the clocking sources supplied to the main clock and sub-clock.

The main clock can be selected from three choices: Emulator, User and Generate. (By default, Emulator is selected.)

Select Emulator when the main clock is supplied from an internal source or User when the main clock is supplied from an

external source. To use a user-defined clock, select Generate and set the clock frequency to be used in the frequency input text

box.

The clock frequency can be set in the range 1.0 to 99.9 MHz in 0.1 MHz increments. The clock frequency for Generate can be

set only once at startup.

Selection of the sub-clock is displayed only when sub-clocks are supported. It can be selected from Emulator or User. (By

default, Emulator is selected.)

CAUTION

The frequency accuracy for Generate is £5%. Please make sure that final evaluation is performed using a resonator or

oscillator module of the frequency used for the actual target board that is mounted on-board.
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(2) Selecting the direction of external trigger cable

For External trigger cable, select whether EXT pins 16-31 are directed for input or output. EXT pins 0—15 are fixed for input.
Select this option from the following:

- EXT 0-31 INPUT (initial value)
- EXT 0-15 INPUT, EXT 16-31 directed for OUTPUT

The setting of this option is reflected at only startup. If you set this option again in the present dialog box after startup, what

you have set has no effect.

(3) Selecting a trigger input level

For Trigger input level, select CMOS level or TTL level. Select this option from the following:

- EXT 0-31 chosen to be CMOS (initial value)
- EXT 0-15 chosen to be TTL, EXT 16-31 chosen to be CMOS

(4) Selecting a switching function

The code coverage, data coverage and realtime profile functions cannot be used at the same time. Select one function from
them.

Initially, code coverage is selected.

The setting of this option can be changed even after startup.

When the code coverage function is selected, measurements are performed at the coverage level selected in Code coverage

mode.

(5) Selecting a code coverage mode

Select a code coverage mode.

CO0: Instruction coverage rate

CO0 + C1: Instruction coverage rate + Branch coverage rate

You can measure up to 2 Mbytes when using the CO level coverage, and up to 1 Mbytes when using the CO + C1 level
coverage

The initial value is CO coverage.

The setting of this option is reflected at only startup.

This option is available only when the Code coverage is selected in Switching function.

If you use the code coverage function, select the mode in this option at startup.

(6) Enabling Debug the program using the CPU Rewrite Mode

Select whether you want to debug the program using the CPU Rewrite Mode.

(7) Masking the target system’s RESET pin input

Select whether you want the input signal to the RESET pin of the target system to be masked.
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5.1.4 Creating a Memory Map

On the Memory map page of the Configuration properties dialog box, set a lending memory allocation. You can specify 4

areas. (In a unit of 4KB)

Configuration properties

System  Memon mep I Internal flash mBmm_l.lwenmrla] Es:caplmw.aringl

 MEL

Group M

Device |REFZ540E_128K.

Mods [MemanE xpansion

E mulation Memory Allacation

™ Aueal | “ ogo all 113
™ Asea | 1000 O FFF
[~ Avead | " pao - FFF
™ Aisad | 1000 % FFF

This setling &5 effeclive onlyin the ares C53, 052", 0517, and C30°
Mon-allocated areas are et 25 extemal
Thee maps of SFR, intemal RdM, and internal ROM ae et automatically.

x|

[0k ] Cocol | Heb

I Do not shaw this dizlog box again.

Figure 5.3 Configuration properties dialog box (Memory map page)

The MCU group box displays the device selected in the Device setting dialog box. You cannot change it on this page. The

Memory map page does not appear when single-chip mode has been selected.

(1) Allocating emulation memory
You can allocate emulation memory for up to 4 areas.

Select a check box of the area to be used, and enter the start address and end address.

The addresses can be set in a unit of 4KB. Therefore, the low 12 bits of the start address and end address are fixed.
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5.1.5 Setting Up Flash ROM Overwrite
On the Internal flash memory overwrite page of the Configuration properties dialog box, set up the overwriting of flash ROM
blocks, block by block.

Configuration properties x|
System ] Memany map |
Intesral flach memary ovenarite I Esception 'Waning | [ ption bioard I
Mo Address |

O™ 010000 - 01 3FFF
OO0z OEODDO- DEFFFF
CJ oz OFOO0O - OFFFFF

Clear all

Selected blocks will be overwnitten rather than deleted when the user

program i downloaded,
Unszelected blocks will be avarwnttan after delatad

ok | Cancel | Heb

[~ Da ot show this dislag box again.

Figure 5.4 Configuration properties dialog box (Internal flash memory overwrite page)

Block-by-block settings matched to the selected target MCU are automatically displayed in the list.
The blocks selected by placing a check mark in the respective check boxes are overwritten (merged), without being erased,

when a program is downloaded.
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5.1.6  Setting the Warning of Exceptional Events
On the Exception Warning page of the Configuration properties dialog box, set whether or not to display warnings of

exceptional events in the Status window and status bar balloon.

Configuration properties |
System | Memomn map
Inkesnal flazh memory ovensrite Exception W atring I Option board |

[+ iiolation of access pratection
[+ Read fom ynirdialized memon

I” | Stack access wiclation

[ Pesformance owverdlow
I Beslime profle avesflo

[ Trace memany overllon

W Tk sfack apeess violeton

I- IR ey

Checked itemz wall dizplay waming in a dialog balloon.

0K | Cancel | Hep |

[~ Do nat shaw this dislag box again.

Figure 5.5 Configuration properties dialog box (Exception Warning page)

The initial settings of Violation of access protection and Read from uninitialized memory are effective.
When downloading the load module including OS, the initial setting of Task stack access violation is also effective.
Other items are not selected.

11313

If you deselect the check box, the item in the Status window will be displayed as

5.1.7  Setting Option board
On the Option board page of the Configuration properties dialog box, select an option board
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5.1.8 Showing Progress in Boot-up Processing

You can confirm the progress of boot-up processing by checking the Connecting dialog box.

The Connecting dialog box continues displaying progress information from when boot-up processing starts till when it ends.

While the Device setting and the Configuration properties dialog boxes are displayed, you cannot manipulate this dialog box.

Trace Block Ver.  =REVE |
Bazs |/F Block Rev. =REY.B
EV Comb Block Rew.  =REME

EV Detect Rev. =REWV.E
Seres Mame: =M1BC/E0
Group Mame = M1BC/64
EW Detect Rev. =REVE

External Trigger Cable Info.
Cable Cannect Statuz = NOT C
Forer On Test
|12 Bus Access Check =0k
Mon CPU.SSRAM Check = OF
Man CPU-USE Check = 0K
-TAG chain initialization,
Setting of MCU suppl clock,
MamnClock Emulator
SubClack Ermilator
Setting of mnformnation on indeidual b
Setting of debugging option.
Setling of MCU signal |atch timing in
Setling of registes data only for bool.
Setting of morstos CFU space data.
Setting of target MCU space data,
Setling of debugging infamatian.

B Slﬂua
USER SYSTEM DISCOMMECT
[Digconnect: CHHD, CHM1, CHNZ)

FOWER SOURCE  DISCONMECT
Meel:0.3 v, Wec2:0.3 ¥

RESET:# High
MMIH High
Chwsz @
HOLDH High
RO H# High
BYTE
RCIIE

i~ Clack
CPU Clock 160 kHz
Main Clock<IM] 2000 WHz

¥ Sub Clock [XCIN] F0kHz

o

Setting of debugging mbormation.
[¥ Cloze the dislog box when the connection is completed.

Cancel

Figure 5.6 Connecting dialog box

(1) Showing the history of processing

The history display area on the left-hand side of the dialog box shows the history of completed processing.
The contents shown here are recorded in a trouble report. To check the content of a trouble report, select Technical Support ->

Create Bug Report from the Help menu.

(2) Showing the pin states

The pin states are displayed after the completion of the emulator’s startup process.
If the contents set in the Device setting dialog box and the pin states shown here do not match, a warning message is displayed

in the history display area.

(3) Showing the clocks

The clocks are displayed after the completion of the emulator’s startup process.

Only the actually operating clocks are displayed here.
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(4) Showing progress with progress bars

The upper progress bar shows the progress of the entire boot-up processing.

The lower progress bar shows the progress of each individual processing.

The content of the currently executed processing is displayed below the bar.

(5) Aborting a connection

Clicking the Cancel button aborts boot-up processing.
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5.2 Downloading a Program

5.2.1 Downloading a Program

Download the load module to be debugged.

To download a program, choose Download from the Debug menu and select your desired load module from the ensuing list, or
right-click a load module in Download modules of the Workspace window and then choose Download from the pop-up or

context menu.

CAUTION
Before a program can be downloaded, you must have it registered as a load module in the High-performance Embedded
Workshop. For details on how to register, refer to “4.7 Setting Up the Debug”.

5.2.2 Showing the Source Code

Follow the procedure described below to show the source code.

- Double-click a source file in the Workspace window.
- Right-click in the source file and choose Open from the context menu.

eTworiale o]
|2 &g
Line | Sewr. | E. C.] 5| Source I

21 void tutorial (void) Zl

22 |FE224 {

23 long a[10] :

24 long Jj:

25 int 1i:

26 struct Sample far *p sam:

27

28 |FE2z27 p_zam= mwalloc(sizect (struct Sample] ]

£9 |FEZ3E L ] init (p_sam) ;

cin]

31 |FE247 o for( i=0; i<10; i++ )¢

32 |FE252 4 = rand():

33 |FEZ5E|HY if{3 =« ) {

34 |FEZ63 3= =3:

35 H

36 |FE26C|3% (I a[i] = j:

a7 }

38 |FEZ23:Z sort(a) b
1] | M

Figure 5.7 Editor window

Shown at left edge of this window are the line information consisting of the following:
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(1) Line column

Shows the line numbers corresponding to lines in the source file.

(2) Source Address column

When a program is downloaded, this column shows the addresses corresponding to lines in the current source file. This

function will prove convenient when you determine where you want the PC value or breakpoint to be set.

(3) Event column

This column shows the following:

Table 5.2 Event column list

H! | Hardware breakpoint is set

-a | Trace point (fetch condition) is set

A hardware breakpoint can be inserted by double-clicking in the event column.

Trace points are displayed when fetch conditions are set.

[*] after the title on the title bar of the dialog boxes of Hardware break, Trace conditions or Performance Analysis Conditions
shows that some setting is under editing. If you are doing some editing work, you cannot set change the settings from the event

column of the Editor window.

(4) Code Coverage column

Shows CO code coverage information graphically.

(5) S/W Breakpoints column

This column shows the following:

Table 5.3 Software breakpoint column list

= | Bookmark is set
. Software break is set
= | PC position
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5.2.3  Turning columns in all source files off
(1) From the Editor window

1. Right-click in the Editor window and choose Define Column Format from the context menu.

2. The Global Editor Column States dialog box will be displayed.

Global Editor Colurmn Stakes
[w|Cade Coverage =
[w|Dizazzembly Address
[w]E went Cancel |
[w]Lahbel
[wLire
[w|Obj code
[w]S A Breakpaints —
[w]S A Breakpaints - ASK -
i I | _'*I_I

Figure 5.8 Global Editor Column States dialog box

3. Deselect the check box of the column you want to turn off. Click the OK button, and the new column settings you have set
will take effect.

5.2.4 Turning columns in one source file off
(1) From the Editor window

1. Right-click in the Editor window and choose Columns from the context menu.

2. Cascaded menu items will be displayed. The currently enabled columns have a check mark attached to the left of the

respective names.

Columns v Code Coverage

v Disassembly Address
Turn Header Onjfioff — I

+ Event
Imstant Watch v Label

v Li
Go To Cursor e ";E q

= :
Seb PC Here - R

¥ SN E ink
Display PiC — stz Tel el

¥ S Breakpoinks - A5M
Miew Disassembly ¥ Source Address

Figure 5.9 Popup menu window

3. Clicking a column name lets you enable or disable the column alternately.
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5.2.5
While a source file is open, click the right mouse button in the Editor window and choose View Disassembly from the context

Showing Assembly Language Code

menu. The Disassembly window will be displayed.
The display start address in the Disassembly window is the one that corresponds to the cursor position in the Editor window.
You also can use the Disassembly View button in the Editor window to display disassembled codes.

If no source files exist, one of the following methods may be used to display disassembled codes.

— Click the Disassembly toolbar button |

&)

— Choose Disassembly from the View menu.

— Use the “Ctrl + D accelerator.

In this case, the Disassembly window opens at the current PC position.

Mixed mode display where all source lines are displayed beginning with that address is also supported as an option. To display

disassembled codes in mixed mode, click the Show in Mixed Mode button.

@ Disassembly =10 x|
E.| 5. Disass.. | Objcode Label Disassembly I
FEZ24 |7CF232 _tutorial [ENTER #32H Zl
FEz27 |7DEzZOOQO0D PUSH.W: G #OODDOH
FE22B |7DEZ2800 PUSH.W:G #0028H
FEZZF |FDDSE3OF JEER. A _mlll:lr_':
FEZ33 |7DB4 ADD.E:Q  #4H,SP
FEZ35 |730BFA HOV.W:G  RO,-GH[FE)]
FEZ38 |732BFC N Wiz RzZ,-4H[FE]
@ FE23B |754BFC PUSH.W:G -4H[FB]
FEZ3E |754BFA PUSH.W: G =6H[FE]
H)| |FEz41 |FD14ECOF JSR.A _init
FEZ45 |7DB4 ADD.B:Q #4H, 5P
2 |FEz47 |DI0EFE NOV.W:Q  HOH, -ZH[FB]
FEz4A |778BFE0ADD CMP.W:5  #000AH, —2H[FE]
FEZ4F |7DCA31 JGE FEZBZH
%| |FEz5z |FDBZESOF JSR.A _rand a
FEZ56 |7CF3 EXTS.W RO =
1 vl

Figure 5.10 Disassembly window

Shown at left edge of this window are the line information consisting of the following:

(1) Event column

This column shows the following:

Table 5.4 Event column list

HY Hardware breakpoint is set.

- Trace point (fetch condition) is set.

A hardware breakpoint can be inserted by double-clicking in the event column.

Trace points are displayed when fetch conditions are set.
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(2) S/W Breakpoints - ASM column

This column shows the following:
Table 5.5 Software breakpoint — ASM column list

& Software break is set.
) PC position

(3) Disassembly Address column

Shows disassembly addresses. Double-clicking here brings up an Address Specification dialog box. In this dialog box, enter
the address from which you want a disassembly display to start.

(4) Obj code column

Shows object codes.

(5) Label

Shows a label. This column is unusable unless any module is downloaded.

5.2.6 Correcting Assembly Language Codes
Double-click an instruction you want to correct in the Disassembly window or choose Edit from the context menu, and a
dialog box labeled “Assemble” will be displayed. Use this dialog box to correct assembly language.

Bssembler llﬁl
Addrezs Code _EIK
F82F5 DS0BFE
M - Cancel |
Mnemanic:

MOY w0 #0H,-2H[FE

Figure 5.11 Assembler dialog box

The dialog box shows the address, instruction code and mnemonic of a selected instruction.
Enter a new instruction (or edit the old instruction) in the Mnemonic edit box. When done, hit the Enter key. The memory
content will be overwritten with the new instruction code, and the pointer is moved to the next instruction.

Clicking the OK button overwrites the memory content with the new instruction code and closes the dialog box.

CAUTION

Assembly language codes are displayed from the current memory content. When you correct memory contents, new assembly
language codes are displayed in the Disassembly window and the Assembler dialog box. However, the source file being
displayed in the Editor window remains unchanged. The same applies when the source file includes assembler language.
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5.3 Displaying Memory Contents in Real Time

5.3.1  Displaying Memory Contents in Real Time

To monitor memory contents while the user program is running, use the RAM Monitor window.

The RAM monitor function permits the memory content and access status in an allocated monitor area to be recorded and
inspected in real time without obstructing execution of the user program.

The RAM Monitor window shows access statuses (read, write, uninitialized or uninspected) in different colors.

(1) Allocating a RAM monitor area

A 16-Kbyte RAM monitor area is provided.
This RAM monitor area can be allocated to selected contiguous addresses or divided 32 blocks in 512-byte units.
With initial settings, a maximum 16 Kbytes of area from the beginning address of the internal RAM is allocated as a RAM

monitor area.

(2) Monitor display

The access statuses are displayed in different background colors depending on access attributes, as listed below. (The
background colors are customizable.)

The read and write accesses show the last accesses made.

Error detection can be displayed by choosing Show Error Detection from the context menu. In this case, the read and write

accesses are not displayed.

Table 5.6 Access attribute and background color

Access attribute Background color

1 | Read access Green

Write access Red
3 | When Uninitialized memory (Area not yet write Yellow

errors accessed is accessed for read)

detected ; ;
4 clecte Uninspected memory (A write accessed area | Sky blue

is not yet accessed for read)
5 | No access White
CAUTION

The contents shown in the RAM Monitor window are the data acquired from bus accesses. Therefore, changes made by
accessing memory via other than the user program, as when memory is rewritten directly from external 1/0O, are not reflected in

the displayed memory content.
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(3) Initialization-omitted detect function

If an area not yet write accessed is accessed for read, this function assumes such a case to be “initialization omitted” and
outputs an error.

To display initialization-omitted detection, choose Show Error Detection from the context menu.

Uninitialized memory is displayed in yellow.

The “initialization-omitted” detection can be used as an exception event comprising a condition of a hardware breakpoint or

trace point. (Refer to “Detecting exception events”.)

(4) Uninspected memory detect function

If a write accessed area is never once accessed for read, this function assumes such a case to be “uninspected” and outputs an
error.

To display uninspected memory detection, choose Show Error Detection from the context menu.

Uninspected memory is displayed in sky blue.

5.3.2 Setting RAM Monitor Update Intervals
Choose Update Interval Setting from the context menu of the RAM Monitor window. The Update Interval Setting dialog box

shown below will appear.

Update Interval Setting d

Interval [10 - 10000mzes : 10m: unit]:

100 mEec

k. I Canizel

Figure 5.12 Update Interval Setting dialog box

The Update Interval can be specified separately for each window.
The initial value is 100 ms.

5.3.3 Clearing RAM Monitor Access History
Choose Access Data Clear from the context menu of the RAM Monitor window. The history of all accesses made to the RAM

monitor area will be cleared.

CAUTION
If this function is executed while the user program is running, the user program’s realtime capability may be lost because a

memory dump occurs.

5.3.4 Clearing RAM Monitor Error Detection Data
Choose Error Detection Data Clear from the context menu of the RAM Monitor window. The detected data of all uninitialized

memory and unrefered memory of the RAM monitor area will be cleared.
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5.4 Showing the Current Status

5.4.1 Showing the Emulator Status

To know the current status of the emulator, display the Status window.

To open the Status window, choose CPU -> Status from the View menu, or click the View Status toolbar button [ o ].

This window does not update the displayed status during program execution.

status_____________ x

Item | Status
MCU status Ready
FC:FOOOOD
TaskID:-

WViolation of access protection -
Fead frowm uninitislized memory -
Stack access violation -
Ferformance overflow -
Fealtime profile overflow -
Trace memwory owverflow -
Task stack access wviolation -
05 dispatch -
Fun time count 0d:00:00.000.000.000
Cause of last hreak -

4 I }I'-. Mernory h Flatfarrm ,]H. Events ,]H.Target f(

Figure 5.13 Status window

The Status window has the following four sheets.

Table 5.7 sheet list of status window

Sheet name Description
Memory Shows information relating to memory resources.
Platform Shows information relating to the emulator and debugging.
Events Shows information relating to events.
Target Shows information relating to the target MCU.
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5.4.2 Showing the Emulator Status in the Status Bar
The status of the emulator can be displayed in the status bar.
By right clicking on the status bar, the items are shown. Check the items you want to show in the status bar.

v TaskD
- ErealiCondition
i ExecutionTime

; ¥ Exception L
Hormal |- |Software break oD, 001,306,220 | A

Figure 5.14 Status bar

Table 5.8 Items list of the emulator status shown in the status bar

Item Description
PC PC value

During execution: PC value
During Break: Normal

Task ID Task ID, task entry label
BreakCondition Break factors of the user program
ExecutionTime Result of time measurement
Exception Status of the exception event

(1) When more than one break factors occur.
When you click on the status bar area where the break factor is shown, a balloon is shown.

You can check the break factors being occurred in the balloon.

b %]
Break cause

- Saftveare bresk
- Hardware bieak [0R] EvV=1

Plorma E 5ome Factors exist 4 Cick here 00:00:00,001,3%.200 |5

Figure 5.15 Example of break factors display when break factors occur

(2) When an exception event occurs.
When an exception event occurs, a warning is displayed in a status bar balloon.
The exception event that is not checked on the Exception Warning page of the Configuration Properties dialog box is not

shown.

b x|
Waming Exception event detechion
- Becess protechion
[&ddeess0071C Attibutew'RITE]
- Trace memany overflow
|

T F

Figure 5.16 Example of warning display when exceptional events occur
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5.5 Periodically Reading Out and Showing the Emulator Status

5.5.1 Periodically Reading Out and Showing the Emulator Information

To know the changing emulator information whether the user program is running or remains idle, use the Extended Monitor
window.

The extended monitor function only monitors the signals output from the user system or MCU, and does not affect execution
of the user program.

To open the Extended Monitor window, choose CPU -> Extended Monitor from the View menu, or click the Extended

=),

The displayed items are updated at an interval of about 1,000 ms during user program execution or about 5,000 ms during a
break.

Monitor toolbar button [

CAUTION

“CPU Clock” can be measured only when a user program is being executed.

|
& .
Item I?aluﬁ ]
UTser System Connection DISCONNECT (Disconnect: CNND, CHN1, CHNNZ)
User System Power Source DISCOMNECT (Vecl:0.6 w, VecZ:0.4 v)
Tser System RESETH High
Uzer System NMIE High
Iaer System CHVsa3 =
User System HOLDEH High
Uzer System RDYH High
lzer System BYTE =
UTaer System MODE HNot suppork
CPU Clock Can not measure
Main Clock | XIN) Evulator Z0.0 MHz
Sub Clock (ZCIN) Emulstor 33.0 kH=

Figure 5.17 Extended Monitor window
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5.5.2 Selecting the ltems to Be Displayed

Choose Properties from the context menu of the Extended Monitor window, and the Extended Monitor Configuration dialog

box will be displayed.
Extended Monitor Configuration | x|
~ Update millsecond E
Buneing 1000 Break: I—EIIIZII:I
Cancel ]
Settings:
Ibem | Walue -
[#] Us=r Spstem Connection DISCOMMELT [Digcornect CHMMO, CMMT, CF
[Pl User System Power Source DISCOMMECT [Weel:0E v Vec2:0.4 v]
[ User System RESETH High
[#] User Spstem Mg High
User System CHvss . (-
[ User Sysiem HOLD# High
User System ROVH High
[#] User Spstem BYTE - =
| | _*l_‘

Figure 5.18 Extended Monitor Configuration dialog box

This dialog box permits you to set each item you want to be displayed in the Extended Monitor window.
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5.6 Using Software Breakpoints

5.6.1 Using Software Breakpoints

A software break causes the user program to stop running by rewriting the instruction code at a specified address with a BRK
instruction to generate a BRK interrupt. In that sense, this is a pre-execution break function.

4096 breakpoints can be set.

If multiple software breakpoints are set, the program breaks at any one of those breakpoints reached.

(1) When stopped at a software breakpoint

When the program you have created is run and the address you have set as a software breakpoint is reached, a message
“Software Break” is displayed on the Debug sheet of the Output window, with the program made to stop there. At this time,

the Editor or the Disassembly window is updated, and the position at which the program has stopped is marked with an arrow

[ I::"] in the S/W Breakpoints column.

CAUTION
When a break occurs, the program stops immediately before executing the line or instruction at which a software breakpoint is
set. If Go or Step is selected after the program has stopped at that software breakpoint, the program restarts from the line

marked with an arrow.

5.6.2 Adding/Removing Software Breakpoints
Follow one of the following methods to add or remove software breakpoints.

- From the Editor or the Disassembly window
- From the Breakpoints dialog box (only removing)

- From the command line
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(1) From the Editor or the Disassembly window

1. Check to see that the Editor or the Disassembly window that is currently open includes the position at which you want to set

a software breakpoint.

2. In the S/W Breakpoints column, double-click the line where you want the program to stop.

Line Sowr..  E.l C 5] Souce I
: 7
g init (struct Sample *p_ sam)
9 |Faocz [ J
10 |F80cs p_sem->s0 = 0>
11 |FaoDv P Sam-Fs1 = 0:
1z |FsDED Id"' b_sam->82 = 02
13 |Fs103 p_sam->33 = 02
14 |F811D p_sam-=34 = 0z
15 |F8135 p_aem=>35 = 0:
16 |F814D @?:6 = g2 =
1] | oz

Figure 5.19 Editor window

Or you use the method described below to set a breakpoint. Select Toggle Breakpoint from the context menu or press the F9

key on the keyboard.

3. When a software breakpoint is set, a red circle [®] is displayed at the corresponding position in the S/W Breakpoints
column of the Editor or the Disassembly window.

= &|d

Ling Sour... | E.l CJ 5. Sowce I
: =
=] init {struct Sample *p_ =am)

9 |Fa0cz [ J

10 |Faocs p_som-Fs0 = 0z

11 |FaoDv p_sam-xs1 = 0z

1z |FSDED p_sam->3z = 0O:

13 |F510%5 & p sam->33 = 0;

14 |F811D p_sem=x3d = 02

15 |F8135 p_Som-r3Z = 0z

16 |Fa14b Imb-:ﬁ = 02 -
| | k4

Figure 5.20 Editor window

Double-clicking one more time removes the breakpoint.
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5.6.3 Enabling/Disabling Software Breakpoints

Follow one of the following methods to enable or disable software breakpoints.

- From the Editor or the Disassembly window
- From the Breakpoints dialog box
- From the command line

(1) From the Editor or the Disassembly window

1. Place the cursor at the line where a software breakpoint exists and then select Enable/Disable Breakpoint from the context

menu. Or press the Ctrl and F9 keys together.

=101x]

Lire Sow... | E.| C.| 5. Source |

? 3

=] init (struct 3Jample *p sam)

9 |FGOCE { J

10 |F8OC5 p_saw-»>s0 = 0;

11 |Fs0OD7Y b sam-»s1 = 0O;

12 |FSOED b sam-»s2 = 0O;

13 |F8105 » p sam->=3 = 0

14 |F811D b sam-»=4 = 0O;

15 |FE135 p_sam-»35 = O; Bookmarks r

16 |[F814D p_sam-»=6 = 0; Templates L4
<]

Enable/Disable Breakpaint Chrl+F2

Figure 5.21 Editor window and popup menu

2. The software breakpoint is enabled or disabled alternately.
wl- sork.c -0 =]

Line Sour.. | E.| C.| 5.| Source |

init(struct 3Jsmple *p Sam)

9 |FsOcz { J

10 |F8OC5 p_samw->s0 = 0;

11 |FsOD7Y p_samw->s31 = 0;

12 |FEOED p_sam-»sZ = 0;

15 |FS105 O p_sam->s3 = 0O;

14 |F311D p_sam-»s54 = 0;

15 |F2135 p_samwm->s35 = 0;

16 |F214D p_samwm->s6 = 0; =
4] | v

Figure 5.22 Editor window
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(2) From the Breakpoints dialog box

1. Select Source Breakpoints from the Edit menu to bring up the Breakpoints dialog box. In this dialog box, you can alternately
enable or disable a currently set breakpoint, as well as remove it.

Breakpoints

Ok

Cancel

Edit Code

Bemowve

Femove Al

LR,

Figure 5.23 Breakpoints dialog box
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5.7 Using Events

5.7.1 Using Events

An event refers to a combination of phenomena that occur during program execution.

The E100 emulator permits you to use the event you have set as a condition of the break, trace or performance function.
Events can be set at up to 16 points at the same time.

These 16 points can be located at any desired positions.

The events you have created can be registered for reuse at a later time.

(1) Types of events

There are following types of events.

Table 5.9 Event types list

Instruction fetch An event is detected when an instruction at the specified address is executed by CPU.
An event is detected not in the cycles prefetched by an instruction cue but in the cycles
executed by the CPU.

Data access An event is detected when a specified address or specified address range is accessed
under a specified condition.

Interrupt Detection is made of an interrupt generation and interrupt termination.

Trigger input An event is detected when the signal fed in from external trigger signal input cable is in a

specified state.

(2) Event combination

One of the following combinatorial conditions can be specified using two or more events in combination.

Table 5.10 Event combinations list

OR Condition is met when any one of the specified events occurs.

AND (Accumulation) | Condition is met when all of the specified events occur irrespective of the time axis.

AND (Simultaneous) | Condition is met when all of the specified events occur at the same time.

Subroutine Condition is met when a specified event occurs within a specified address range.

Sequential Condition is met when a specified event occurs in a specified order.

Condition is met when an event occurs under the condition specified in a state transition

State transitions .
diagram.

5.7.2 Adding Events

Follow one of the following methods to add events.

- Create a new event
- Add by dragging and dropping from another window
- Add from the command line
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(1) Creating a new event

[When creating an event from any setup dialog box]

1. Click the Add button or choose a line where you want to input and double-click.
1

| T.I Descriptions

Hardware Ereak | OR

—Event:

Event | Co... | Ta... | Comrnent

Add,..

Delete | Enatile | Disatile |

Figure 5.24 Hardware Break dialog box

2. The Event dialog box shown below will be displayed. In this dialog box, set detail event conditions and then click the OK
button.

Condition |Count and Task ID I Comment |

«|

Condition ;¢

x|

Event bype IIrlstructiUn fetch j T Courki1-255)
—Condition settings l—
Address condition ISDec\Fied value (=) j
Tiask I
Start:[00000 > | G| End: 00000 -] E il s
10 number: Selech,. . |
™ Specify a function name Tl St e

File name: I

= Browse...

Function name: I

I

[ Cancel

Help |

Help

=

Cancel

Figure 5.25 Event dialog box

3. An event will be added at the specified position.

Hardware Break  COR I

Event:

T, I Descriptions

F  [Address] _main

Event

Count I TaskIDr | Comment

Figure 5.26 Hardware Break dialog box

4. If events exceed 16 points when you created an event, an error is displayed. If you created an event exceeding 16 points, the
event you have added has no effect.
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[When adding an event from the Registered Events dialog box]

1. Click the Add button in the Registered Events dialog box.

i
Events
Type | Descriotions | coure | Taskin | Comment
1 | =
Dupicate ' Add... ] [helete | Dieleke .f-.II|
save... | Load.. | Hep | Close
o

Figure 5.27 Registered Events dialog box

2. The Event dialog box shown below will be displayed. In this dialog box, set detail event conditions. Enter a comment if any
necessary. Then click the OK button.

x 5
Cendiian | Count and Tagk 10 | Comment | andkian | Count and Task i Comrment |
Evenk byp= [Irstruction faich | Coient; | mein function
—Condition sethings
Ackdress condiion |Speciied vale (=) =

F Sl d s eyt ba e =t

st man =) [ ek [0000 -]
[~ Speciy a function name

tham:| ;l Inl'\l'.'c"-":...I

Funetion riarme: | =]

pp [ o ]| caew pep [ e ] coa

Figure 5.28 Event dialog box
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3. An event will be added to the list of registered events.

—ioixd
Events
Type | Descriptions | count | Taskip | comment
F [Address] _main - - main Function

| | =
'_Jupcal.'el Add... I [elete | Delel:e.ﬁ.l||
Save... | Load... | Help | Close |
o

Figure 5.29 Registered Events dialog box

(2) Adding an event from the event column of the Editor window
[When adding a hardware breakpoint]

1. Select the HW Break Point from the popup menu displayed by double-clicking or right clicking anywhere in the event

column of the Editor window.
You can set a hardware breakpoint based on a fetch to that address as a condition. => Instruction fetch condition

Baio

Line Sour.. | E.| C) 5. Souce

14 rmrold main(wolid)

15 FBZDC {

16 |FE2DC E/ wvhile (1)14

17 |FEZEOD cutorial () :

12 |FEZE3

19 |FEZES Trace Fomt

20

21 wold tutorial (void)

22 |FB2ES {

23 long al[l1l0] ;

24 long 3:

25 int i

26 Ftruct Sample far Tp Sam;
4 |

T sorle 22 Tukariale I

Figure 5.30 Editor window
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2. If there is room for event counts, the event you have added from the Editor window is added to the other events as an OR

condition. If there is no room, an error message is displayed.

CAUTION

If you are doing some editing work in the Hardware Break dialog box, you cannot set hardware breaks from the event column
of the Editor window.

Hardware Break OR l

—Ewent:

Exvent | Type | Descriptions | Counk | TasxIl | Comment

FEM - (addess]FezE0 - -

Figure 5.31 Hardware Break dialog box

[When adding a trace point]

1. Select the Trace Point from the popup menu displayed by double-clicking or right clicking anywhere in the event column of
the Editor window.

You can set a trace point based on a fetch to that address as a condition. => Instruction fetch condition

Double-click the instruction fetch event in the Event column of the Editor window to delete it.

CAUTION
No trace points can be set from the event column of the Editor window in the following cases.
- While editing the contents in the Trace conditions dialog box

- When selecting the Fill until stop or Fill until full of the trace mode
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(3) Adding events by dragging and dropping

[When dragging and dropping the variable and function names in the Editor window]

1. Dragging and dropping a variable name into the Event column, you can set an event based on an access to that variable as a

condition. => Data access condition

At this time, the size of the variable is automatically set to be a condition of a data access event.

Only global or static variables of 1 or 2 bytes in size can be registered as an event. Static variables in functions cannot be

registered as an event.

2. Dragging and dropping a function name into the Event column, you can set an event based on an instruction fetch to the start

address of that function as a condition.

5. Debugging Functions

| 1..] Descriptians | Count | TaskiD | Comme

Line | Sowr. | E]LC] Souce ||
&5 M Ml Hardware Break ™ I [
=
a1 Hardwere Bresk  OR |
£8 |Fai1B0O
za  Ewent:
30 int 1, 3.
31 F [Address] $sort - -
32 |FS1Be == [Address] 00EDC [Size] WORD.., -
33 |Fa1B9 while| gap > 0 )1{
34 |Fal1cz for (| k=0; kgt
35 |FE1CF for [ i=k+;

Figure 5.32 Editor window and Hardware Break dialog box

[When dragging and dropping the address range in the Memory window]

Select a memory content in the Memory window and drag and drop it into the Event column. That way, you can set a data

access event based on the address range of the selected memory content as a condition. => Data access condition

[When dragging and dropping the label in the Label window]

You can set an event based on a fetch to that label as a condition. => Instruction fetch condition
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5.7.3 Removing Events

Follow one of the following methods to remove events.
[When deleting an event from any setting dialog box]

1. To remove one point, select a line you want to remove in the event setting area and then click the Delete button (You can
use the keys Ctrl + Del instead of clicking the Delete button).
The selected event will be removed from the event setting area.

Hardware Break ©R |

—Event:

Event | T.I Descripkions | Cl:uuntl TaskID | Zommenkt |
[Address] _start - -
F  [Address] _initsct - -
F [Address] _exit - -

Add... ' Delete Enable | Disable |

Figure 5.33 Hardware Break dialog box

2. To remove multiple events, hold down the Shift or the Ctrl key while you select lines you want to remove in the event
setting area and then click the Delete button (You can use the keys Ctrl + Del instead of clicking the Delete button).
The selected events will be removed from the event setting area.

Hatdware Break ©OR |

—Event:

Event T.| Descripkions Counk | TaskID | Camment

Add... I Delete | Enable | Disable |

L%

Figure 5.34 Hardware Break dialog box
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[When deleting an event from the Registered Events dialog box]

To remove one point, select a line you want to remove in the Registered Events dialog box and then click the Delete button
(You can use the keys Ctrl + Del instead of clicking the Delete button).

The selected event will be removed from the list of registered events.

To delete all events, click the Delete All button.

i Reqistered Events * - 10| x|
Events
Tvpe | Descriptions | _ounk | TaskID | Carment |

Address] stark
F [Address] _ini... - -
F [Address] _exit - -
F [Address] _main - -

Duplicatel add. .. r Delete | Delete .ﬂ.lll

L'

Save. .. | Load... | Help Close

.

Figure 5.35 Registered Events dialog box
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5.7.4 Registering Events

“Registering an event” refers to placing an event into the list of registered events. A registered event can be reused at a later
time. Follow one of the following methods to register an event. Up to 256 events can be registered.

(1) Registering events

[When creating an event from the Event dialog box]

1. Display the Comments page of the Event dialog box and select the “Add this event to the list” check box. Then click the
OK button.

x

Condition I Count and Task 1D Comment I

Comment: | BreakPoint

v iadd this event ko the listi

Help | Ok I Cancel

Figure 5.36 Event dialog box

2. Anevent is added at the specified position while at the same time registered in the Registered Events.

Hardware Break OR I i Registered Events * o ]
Ewvent: Events
Type Descripkions Count | TaskID | Comment
Event | T.I Descriptions | Counk | TaskID | Cormmnenk | ki2 I B I I I - I
F [Address] 00000 - - BreakPoint
F  [Address] 00000 - - BreakPoint

Figure 5.37 Hardware Break dialog box and Registered Events dialog box
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[When registering an event by dragging and dropping]

The event you have created can be registered in the Registered Events by dragging and dropping it into the list.

Hardware Break. R I i Reqistered Events * =]
Ewenk: Events
T 8] ipki Count | TaskID | 19
Event | T.I Descriptions | Counk | TaskID | Cormmnenk | ki I ESENpons I dn I =i I u:urnmer! I
F [Address] 00000 - - BreakPoint
F  [Address] 00000 - - BreakPoint

Figure 5.38 Hardware Break dialog box and Registered Events dialog box

[When registering an event from the Registered Events dialog box]

Click the Add button to create an event. The events you create here are added to the Registered Events.

W reguteredvents T

Esents
Tvpe I Dascripticns I Courk TTaskID I Camment

1 | =

I Add... ] [helete | Dieleke .f-II|

| —
SEVE. . I Load... | Help Close

Duplcate

g

Figure 5.39 Registered Events dialog box

(2) Attaching comments

Attach a comment to the registered event as necessary. Check the Registered Events dialog box to know the registered contents
and comments.
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5.7.5 Entering Events Each Time or Reusing Events

There are following two methods to set events in any function concerned.

One method is to create events in the respective setting dialog boxes each time.

The other method is to choose one condition you want to use from the registered event list and drag and drop it into the
condition area in which you want to set the event.

The former method is referred to here as entering events each time, and the latter as reusing events.

[Entering events each time]

This is the condition used only once. The event you created is used “without ever being registered.”
After the event is used (i.e., changed or removed), its setting becomes nonexistent.
The events you create by only double-clicking in the Event column of the Editor window are the one that is entered each time.

[Reusing events]

Any event registered in the Registered Events dialog box can be reused by dragging and dropping it into the condition setting

area of any function concerned.

Hardware Break OR I i Registered Events * o ]
Ewenk: Events
T 8] ipki Count | TaskID | C 19
Event | T.I Descriptions | Counk | TaskID | Cormmnenkt | PE I ESLHpone I N I =i I u:urnmer! I
F [Address] 00000 - - BreakPoint
F  [Address] 00000 - - BreakPoint

Figure 5.40 Schematic of event reuse

(1) Dragging and dropping into multiple functions

One event in the Registered Events can be dragged and dropped into multiple functions.
If the content of an event is altered after being dragged and dropped, the alteration you made is not reflected on the registered

event list side.

(2) Registering duplicates in the registered event list

Even the events that have the same contents set can be registered in the list overlapping one another.
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5.7.6  Applying Events

To enable the setting of an event after you have created it, click the Apply button. The content of what you have set has no
effect until you click the Apply button.

[*] after the title on the title bar of the dialog boxes of Hardware break, Trace conditions or Performance Analysis Conditions
shows that some setting is under editing. If you are doing some editing work, you cannot change the settings from the event

column of the Editor window or the command line.

=T

Hardware Break OR I

Event:
Evert | T..| Bescriptions | courk | TaskiD | Comment |
[M|Evdl  F [Address] _main = main Function

Add... I Delete | Enable ] Dissble |

Eventused 1 Free 15 Detail Ragisbaradavmts...l
save.. | Losd.. | Help [prlr Close |
N e

Figure 5.41 Applying the setting
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5.8 Setting Hardware Break Conditions

5.8.1 Setting Hardware Break Conditions
A hardware break causes the user program to stop running a specified number of cycles after a set event or phenomenon is
detected (i.e., a hardware breakpoint is encountered). Up to 16 events can be specified as hardware breakpoint conditions.

5.8.2 Setting Hardware Breakpoints
(1) Setting Hardware Breakpoints

For hardware breakpoints, you can set an OR condition, other condition (AND (Accumulation), AND (Simultaneous),
subroutine, sequential or state transition) and detection of exception events.

The OR condition, other condition and the detection of exception events can be set all at the same time, or only one at a time.

Program execution

\
OR condition | >
Other conditions
AND (Accumulation)
AND (Simultaneous) > Hardware Breakpoint is met
Subroutine
Sequential
State transitions
Exception event >
\ } Delay value
Break

Figure 5.42 Outline of the hardware break
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(2) Setting OR conditions

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.
To disable the OR condition, deselect the check box to the left of “OR Condition.”
If you add an event by double-clicking in the Editor window while the OR condition is disabled, the OR condition is

automatically enabled.

If you reenable the OR condition when it is disabled, the previously set event is restored with its OR condition check box

selected.

However, if a maximum of 16 events is exceeded when you have reenabled for an event, the event is restored with its OR

condition check box unselected (disabled).

iHargware break | o |

condition and combinakion setking

—v ©OFR condition:

Eventinuse: 0  Detai |

I Cther conditions:

I.ﬁ.ND(.ﬂ.ccumuIatinn)

=

Event in use : 0 [etail |

= Excepkion:

Exceptional Detail | ___________
events

|

Total s O Ewent

Delay(ioyeclel ——

)

Figure 5.43 Hardware Break dialog box

Table 5.11 OR condition

Type

Description

1 | OR condition

Breakpoint is encountered when any one of the set events occurs.
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(3) Setting other conditions

You can select one of five choices available: AND (Accumulation), AND (Simultaneous), Subroutine, Sequential and State

Transition. To set any condition, select the check box to the left of “Other Conditions.” By default, other conditions are
disabled (the check box to the left of “Other Conditions” is unselected).

Hardware Break. |DR I AMDCACcumUlation) I

condition and combination setking

—¥ OR condition:

Eventinuse: 0  Detai |

IP.ND(P.ccumuIatinn]l j

Event in use ; 0 Cretail |

1 Exception:

Exceptional Dietai |
events

Taotal : O Ewent

o

___________ 0 "Delay(cycle}:

Figure 5.44 Hardware Break dialog box

Table 5.12 Other conditions

Type

Description

1 | AND (Accumulation)

Breakpoint is encountered when all of the set events occur irrespective of the time axis.

2 | AND (Simultaneous)

Breakpoint is encountered when all of the set events occur at the same time.

3 Subroutine

Breakpoint is encountered when a specified event occurs within a specified address range

(Subroutine, function).

4 | Sequential

Table 5.1 steps (forward direction) + reset point
Breakpoint is encountered when a set event occurs in a specified order.

5 State transitions

3 steps, 9 paths + reset point

Breakpoint is encountered when a set event occurs in a specified order.

The events shown in the list of each condition can be deleted by the keys Ctrl + Del.
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(4) Detection of exception events
Specify whether you want detection of following exception events to be used as a breakpoint.

- Violation of access protection

- Read from uninitialized memory
- Stack access violation

- Performance overflow

- Realtime profile overflow

- Trace memory overflow

- Task stack access violation

- OS dispatch

(5) Specifying a delay value

The program breaks a specified number of cycles after a breakpoint is encountered. A breakpoint delay value can be set in the

range from 0 to 65,535 bus cycles. (Initial value = 0)

5.8.3 Saving/Loading the Set Contents of Hardware Breaks

(1) Saving hardware break settings

Click the Save button of the Hardware Break dialog box. The Save dialog box will be displayed.
Specify a file name to which you want break settings to be saved. The file name extension is .hev. If omitted, the

extension .hev is automatically attached.

(2) Loading the set contents of hardware breaks

Click the Load button of the Hardware Break dialog box. The Load dialog box will be displayed. Specify the file name you
want to load.

When you load a file, the hardware break settings you had before you have loaded the file are discarded and the hardware
breaks are reset with the loaded settings.

Click the Apply button of the Hardware Break dialog box to confirm the hardware break settings you have loaded.
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5.9 Looking at Trace Information

5.9.1 Looking at Trace Information

A trace is the function to acquire bus information every cycle and store it in trace memory during user program execution.
Using a trace you can track the flow of application execution or examine the points at which problems occurred.

The E100 emulator allows you to acquire up to 4M bus cycles.

When program execution stops (for an exception break, forced halt or breakpoint), the contents stored in trace memory at the

time the program has stopped are displayed as the trace result even when no trace points are encountered yet.

5.9.2 Acquiring Trace Information

The E100 emulator operates in such a way that when no trace information acquisition conditions are set, it by default traces all
bus cycles to get trace information unconditionally. (Trace mode = Fill until stop)

In free mode, at the same time the user program starts running the emulator starts tracing bus cycles to get trace information,
and when the user program stops the emulator stops tracing.

The acquired trace information is displayed in the Trace window.

Trace I £
mYVE vAEZT R4 QIR |
Rane: -DOD0ESS0, 00000000 Fle: (Cyck: -00000036 laddress: OFEET2 Time: 00:00:00,001,576,540 |
yole Tahel | Addre=s Data | BUZ BEE EIO RS BWD CPO OO BUE DeH BV Tim=ftamp [him:s.ms.us.o=)|[<]
-00000016 OF827: ~--04 16b1 - - 1 - F 1 1 Q000000000000000 00:00:00.001.576,540
-a0a00015 OFFFEE --02 1651 8 B 0O - % 1 1 0000000O000000000 O0:00:00.001.574,530
-00000014 OFFFEE --02 16b 1 - - 1 - 3 1 1 0000000000000000 00:00:00,.001. 576, a40
00000013 OFFFE&R --02 16b 1 - - 1 - 31 1 000000e000000000 00:00:00.001. 576, 20
-00oooo12 OFFFER --02 16b 1 - - 1 - 31 1 Oo0000e000000000 00:00:00,001, 578, 740
-00oooo11 OFFFER -—-02 16b 1 - - 1 - 1 1 Oo0000e000000000 00:00:00,001. 578, 730
00000010 OFFFER --02 16k 1 - - 1 - I | 1 0o0000e000000000 00:00:00,001. 576, 840
-00oonoos OFFFER --02 16k 1 - - 1 - 1 1 0o0000e000000000 00:00:00,001. 576, 800
-Qooonooa OFFFER  --D2 16k 1 - - 1 - 31 1 Q0000000000000 00:00:00.001. 576, 940
=00aonooT OPFFEE --D2 16k 1 - - 1 = 31 1 Q00o00D000000000 00:00:00,001. 576, 990
-00000006 OPFFEE =-02 l6b 1 = = 1 = ¥ 1 1 000000CO000000000 00:00:00.00L1.577,.040
-00000005 OFFFEE --02 16b1 - - 1 = % 1 1 000000CO000000000 00:00:00.001.577.090
-0000000+4 OFFFEE ~--02 éb 1 - = 1 = % 1 0 Q000000000000000 00:00:00.001.577.140
-00000003 0Op046 OFES 1660 MW W 1 - % 1 0 Q000000000000000 00:00:00.001.577,.190
-00000002 0or04e OFES L6k O M W 0 - 3 1 [ 0000000020000000 00:00:00.001. 577, 240
-00000001 00044 8271 16k O I W 1 - 3 1 0 000000e000020000 00:00:00.001. 577, 230
QoQooogo 00044 B271 16k O M w0 - 31 0 0000000 00000000 00:00:00,001. 577, 340 j

Figure 5.45 Trace window
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The following items of information are displayed. (This applies for bus display.)

Table 5.13 Display items

Column Description

Cycle Cycle numbers stored in trace memory. The last cycle acquired is numbered 0, and the older cycles are
assigned smaller numbers —1, -2, etc. sequentially retracing the past. If a delay count is set, the cycle in
which a trace stop condition is met is numbered 0 and the cycles that were executed until the condition is
met (cycles during a delay period) are assigned larger numbers +1, +2, etc. sequentially toward the last
cycle acquired.

Label Labels corresponding to addresses (displayed only when labels are set).

Address Addresses of the address bus.
[CAUTION] When using 4M mode, the address b31 will be “1b” when bank 0-6 is accessed. b30-28
shows the bank being accessed when b31 is “1b”.

Data Data of the data bus. Displayed in hexadecimal.
BUS Shows the external data bus width, indicated as “8b” when the bus is 8 bits wide or “16b” when 16 bits
wide.
BHE Shows the state (0 or 1) of BHE (Byte High Enable) signal. When this signal is ‘0,” it means that an odd
address is being accessed.
BIU Shows the state between the BIU (Bus Interface Unit) and the memory and 1/0.
- No change
DMA Data access such as DMA, etc. requested from other than the CPU
INT INTACK sequence start
IB Instruction code read (in bytes) requested from the CPU
DB Data access (in bytes) requested from the CPU
Iw Instruction code read (in words) requested from the CPU
DW Data access (in words) requested from the CPU
R/W Shows the data bus state, indicated as “R” when in a read state, “W” when in a write state or “~” when no
accesses made.
RWT The signal indicating the valid position of bus cycle. When valid, this signal is ‘0.” The Address, Data and
BIU lines are valid when this signal is ‘0.’
CPU Shows the state between the CPU and the BIU (Bus Interface Unit).
- No change
CB Op-code read (in bytes)
RB Operand read (in bytes)
QC Instruction queue buffer clear
Cw Op-code read (in words)
RW Operand read (in words)
QN Shows the number of bytes stored in the instruction queue buffer. Displayed in the range from 0 to 4.

[CAUTION] When stopping the user program by using software break, QN (the number of bytes stored in
the instruction queue buffer) from the next cycle after an occurrence of software break is not displayed
correctly.

BUSACC When memory access is performed by a debugger operation during user program execution, shows “0”
during the emulator is occupying the MCU bus.
[CAUTION] The user program is suspended during memory access is performed.

Debug When memory access is performed by a debugger operation during user program execution, shows “0”
during the emulator is occupying the MCU bus.
[CAUTION] The user program is suspended during memory access is performed.

EV The event No. when a set event occurred.
To show EV column, you need to select the EV number on the Option page of the Trace
conditions dialog box displayed from the menu of the Trace window.
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TID Task ID (when RTOS is used).

Example display: A task ID (task entry label) is displayed like 1 (_Task1).

To show Task ID column, you need to select the Task ID on the Option page of the Trace
conditions dialog box displayed from the menu of the Trace window.

EXT Shows the signal fed in from the external trigger cable, indicated as “1” when the signal is high or “0”
when the signal is low.

To show EXT column, you need to select the External trigger on the Option page of the Trace
conditions dialog box displayed from the menu of the Trace window.

TimeStamp Shows an elapsed time since the target program started.
Each time the user program starts running, the time stamp starts counting from 0.

[CAUTION] When the counter overflows, the time is not displayed correctly.

The unnecessary columns in the Trace window can be hidden. To hide a column, right-click in the header column and select

the column you want to hide from the context menu.

5.9.3 Setting Trace Information Acquisition Conditions

The trace buffer is limited in size, so that when the buffer is filled, the old trace data is overwritten with new data sequentially
beginning with the oldest.

Setting trace information acquisition conditions, you can acquire only the useful trace information, making effective use of the
trace buffer.

To set trace information acquisition conditions, use the Trace conditions dialog box that is displayed when you choose
Acquisition from the context menu of the Trace window.

(1) Setting trace modes
First, select a trace mode.

Trace | Option |

slop
Trace Maode; : and - Fill until stop j
condition ang | until stop
2 I
¥ OR cong — - Fill until Ful
Ewerk in us n
i de'w.‘l daler | Fill around TP
= Otherc ®op o T
T f r 'I' Repeat fill until stop
IANDI{AE:L T il
Potitii Repeat fill unti Ful
Event inusg T oeoan I

Figure 5.46 Trace conditions dialog box

(2) Setting trace points

If you selected Fill around TP, Repeat fill until stop or Repeat fill until full for the trace mode, set a trace point.
For trace points, you can set event based on conditions and exception events.

For Fill around TP, furthermore, you can set a delay value.
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(3) Setting Capture/Do not Capture

If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify Capture/Do not Capture conditions
in the Record condition group box.

Fecord condition:

oal %Capture} {” Do not capture ¥ | Step executionis recorded

I @_. Between bwo events j Detail |

Event inuse : 0O

Figure 5.47 Record condition group box

You can choose to extract only the necessary portions of trace information specified by events or delete the unnecessary
portions.
(4) Recording step execution

If the selected trace mode is Fill until stop, you can record step execution. To record step execution, select the Step execution

is recorded check box in the Recording condition group box.

~Record condition:
* gl  Capture  Donot capture ¥ Step execution is recorded

| oeat |

Event inusa : 0

Figure 5.48 Recording step execution

The recordable modes of step execution are Step In, Step Over and Step Out.

(5) Setting trace acquisition methods

Use the Options page of the Trace conditions dialog box to set the acquisition method associated with the entire trace. By

default, External Trigger is selected for trace acquisition.
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5.9.4 Setting Trace Modes

(1) Setting trace modes

Following five trace modes are available.

Table 5.14 Trace modes

Stop mode Description
1 | Fill until stop Trace acquisition continues until the program stops running.
2 | Fill until full Trace acquisition stops when the trace memory is filled.
3 | Fill around TP Trace acquisition stops a specified number of cycles after a

trace point is encountered. A delay value can be specified in
a range of up to the maximum value of trace capacity.

4 | Repeat fill until stop Each time a trace point is encountered, acquisition is made
for a total of 512 cycles* before and after that point, and
acquisition continues that way until the program stops
running.

5 | Repeat fill until full Each time a trace point is encountered, acquisition is made
for a total of 512 cycles” before and after that point, and
acquisition continues that way until the trace memory is
filled.

CAUTION
Recording is made in units of total 512 cycles, consisting of 1 cycle at the line where a trace point is met and 255 cycles before
that point and 256 cycles after that point.

Execution start

trace paintis
encountered

trace paintis
encountered

trace point is
encountered

\/

Execution stap

Figure 5.49 Differences between the trace modes

Specifiable conditions vary depending on trace mode, as summarized in the table below.
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1. Fill until stop
The trace memory can hold up to 4M bus cycles. When the buffer is filled, the oldest data of the acquired trace information
is overwritten with new data. That way, the emulator continues acquiring trace information.

Table 5.15 Specifiable conditions: Fill until stop

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting
- - Possible Possible

2. Fill until full
When the trace memory of the emulator main unit overflows during trace acquisition, the emulator stops acquiring trace

information.

Table 5.16 Specifiable conditions: Fill until full

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting

- - Possible -

3. Fill around TP
Trace acquisition is halted a specified number of cycles delayed after a trace point is encountered. In this mode, the user
program continues running and only trace acquisition is halted. Sophisticated conditions can be set using a maximum of 16

event points. A delay value can be chosen to be 0, 1M, 2M, 3M or 4M cycles.

Table 5.17 Specifiable conditions: Fill around TP

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting
Possible Possible Possible -

4. Repeat fill until stop
Each time a trace point is encountered, a total of 512 cycles before and after that point are acquired, and acquisition
continues that way. Acquisition continues until it is halted by a break or forced stop. The positions where trace points are
encountered can be checked in the Trace window.

Table 5.18 Specifiable conditions: Repeat fill until stop

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting

Possible - - -
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5. Repeat fill until full
Each time a trace point is encountered, a total of 512 cycles before and after that point are acquired, and acquisition
continues that way. When the trace memory overflows, acquisition is halted. The positions where trace points are
encountered can be checked in the Trace window.

Table 5.19 Specifiable conditions: Repeat fill until full

Trace point setting Delay specification | Capture/Do not Capture | Step execution recording
condition setting

Possible - - -

CAUTION
If trace points are encountered in consecutive cycles in the repeat fill until stop or repeat fill until full mode, only one first
cycle is highlighted in yellow as a trace point.

5.9.5 Setting Trace Points
(1) Setting trace points

For trace points, you can set an OR condition, other condition (AND (Accumulation), AND (Simultaneous), subroutine,
sequential or state transition) and detection of exception events.

The OR condition, other condition and the detection of exception events can be set all at the same time, or only one at a time.

Trace acquisition

1

OR condition | >

Other conditions
AND (Accumulation)

AND (Simultaneous) | -> Trace point encountered
Subroutine

Sequential

State transitions

Exception event >

J } Delay value
Trace acquisition halted

Figure 5.50 Outline of the trace point
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(2) OR condition

You can choose to enable or disable the OR condition. By default, the OR condition is enabled.

If you reenable the OR condition when it is disabled, the previously set event is restored with its OR condition check box

selected. However, if a maximum of 16 points is exceeded when you have reenabled for an event, the event is restored with its

OR condition check box unselected (disabled).

Trace |oR | option |

Trace Maode;

[ |
L] :k'-a-ﬂ‘l oaler

condition and combination setting

—v OF condition:

Event inuse: 0  Dekai |

I other conditions:

IP.ND(.ﬁ.ccumuIatinnj

d

Evertinuse: 0 Detal |

1 Exception:
Exceptional

[etai |
events

| Fill around TP j

Taokal : 0 Ewent

IEIM "I

"Delay{cycle}:

—Record condition:

@ al  Capture © Do not capture

[ Step execution is recorded;

Eventinuse ; 0O

o] et |

Figure 5.51 Trace conditions dialog box

Table 5.20 OR condition

Type

Description

1 | OR condition

Trace point is encountered when any one of the set events occurs.
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(3) Other conditions

You can select one of five choices available: AND (Accumulation), AND (Simultaneous), Subroutine, Sequential and State
Transition. To set any condition, select the check box to the left of “Other Conditions.”
By default, other conditions are disabled (the check box to the left of “Other Conditions” is unselected).

R I AMDEAccurmulation) I Optinnl

T’ """"‘I daler | Fill around TP j

condition and combination setting
v OR condition:

Event inuse: 0  Detai |

—¥ other conditions:

Trace Maode;

IAND{.ﬁ.ccumuIatinn} j

Eventinuse : 0  Detai | !

‘I E Lion:
E xcsp ID:-l Delay(ovcle) —
xcepkional ; | ___________ i
events DL ’7 I 4M vI

—Record condition:
@ al © Capture € Do not capture [ Step execution is recorded

o] et

Tokal : 0 Ewent

Eventinuse ; 0O

Figure 5.52 Trace conditions dialog box

Table 5.21 Other conditions

Type Description

1 | AND (Accumulation) Trace point is encountered when all of the set events occur irrespective of the time axis.

2 | AND (Simultaneous) Trace point is encountered when all of the set events occur at the same time.

3 | Subroutine Trace point is encountered when a specified event occurs within a specified address range
(subroutine or function).

4 | Sequential 6 steps (forward direction) + reset point
Trace point is encountered when a set event occurs in a specified order.

5 | State transitions 3 steps, 9 paths + reset point

Trace point is encountered when a set event occurs in a specified order.
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(4) Detection of exception events
Specify whether you want detection of following exception events to be used as a trace point.

- Violation of access protection

- Read from uninitialized memory
- Stack access violation

- Performance overflow

- Realtime profile overflow

- Task stack access violation

- OS dispatch

(5) Specifying a delay value

The program breaks a specified number of cycles delayed after a trace point is encountered.
A trace-point delay value can be selected from 0, 1M, 2M, 3M or 4M bus cycles. (Initially, OM cycle.)

Select your desired delay value in the delay value setting column.

Figure 5.53 Trace conditions dialog box
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5.9.6 Setting Capture/Do not Capture Conditions
If the selected trace mode is Fill until stop, Fill until full or Fill around TP, you can specify Capture/Do not Capture conditions.
You can choose to extract only the necessary portions of trace information specified by events or delete the unnecessary

portions.

(1) Capture/Do not Capture conditions

There are following types of conditions.

Table 5.22 Capture/Do not Capture conditions

Type Description

Extraction BN B Between two events Cycles extracted begin when a start event occurs and end
with the next to last end event occurs (the cycle where an
end event occurs is not extracted).

B ] Duration of an event Only cycles where a specified event occurred are extracted.
e Duration of an event Only cycles where a specified event occurred in a specified
occurring in a subroutine | address range (subroutine or function) are extracted.
nst Instruction accessing Instructions that accessed specified data are detected.
specific data
Deletion WEE W Ev]_ Between two events Cycles extracted begin when a start event occurs and end
with the next to last end event occurs (the cycle where an
end event occurs is not extracted).
B ] Duration of an event Only cycles where a specified event occurred are deleted.
FL Duration of an event Only cycles where a specified event occurred in a specified

occurring in a subroutine | address range (subroutine or function) are deleted.

Select the conditions you want to set from the list box that is displayed when you select Extract or Delete in the Record

condition group box of the Trace conditions dialog box.

Fecord condition:

oal %Capture} {” Do not capture ¥ | Step executionis recorded

I @_. Between bwo events j Detail |

Event inuse : 0O

Figure 5.54 Record condition group box

Then click the Detail button. A page in which you can set events will be displayed.
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CAUTION

When you specify extraction or deletion conditions, you cannot select DIS (disassemble display) and SRC (source display)
from Display Modes in the Trace window.

When you use a data access event for extraction or deletion, be sure to specify the MCU bus for the access type.

x

Condition IC::-unt and Task ID I Cormrment I

Event bype IData ACCess j

—ondition setkings

—Access bype

" Mnemonic level  |WORD j
.cpu
[¥] oraac
A Address condition ISpEEIFIEd value (=) =l
Skark: I I E End: I I ﬂ
| Data condition ISpechled walue (=) J

Yaluel: I Yaluez: I—
Mask.
|7|_ Enabled Masking value: I FFFF

Read/write IRea-:I,l'Write j

Help | Ok, I Cancel

Figure 5.55 Event dialog box
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5.9.7 Selecting the Content of Trace Acquisition
Select the content of trace information you want to be captured into trace memory. Use the Options page of the Trace
conditions dialog box to make this selection.

1 Trace conditions * - | O] =
=10l ]

Selecting the kvpe of trace information

% Event number
" TaskID

" Extermal trigger

Eventused 0 Freeld Detail... | Registered events...l
Save. .. | Load. .. | Help | apply I Close I

y

Figure 5.56 Trace conditions dialog box

Select which signal you want to be acquired from three choices available: Event Number, Task ID or External trigger. By
default, the Event number is selected.

CAUTION
If you want a history of trace execution to be displayed in trace acquisitions carried out by running a realtime OS program, be
sure to select Task ID.
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5.9.8

To check trace results, look at the Trace window. Trace results can be shown in one of the following display modes.

Showing Trace Results

These display modes can be switched using Display Modes on the context menu of the Trace window.

There are five trace result display modes: Bus Display, Disassembled Display, Source Display and Mixed Display.

(1) Bus Display Mode

In the context menu, select Display Modes -> BUS. Bus information on each cycle traced are displayed. (Default display

mode)

Trawce E|
VR Faxz @ 4 P @aaq

Rangs: -00D0GSS0, DO00D0D0. Fils: ok -DO00001S ddress: OFEET2. (Time: D0:00:00,001.576.540 |

| Gyole Label | Addeess Data | BUS BEE EIU RW RBWD CPU QN BUS Del EV Tim=Stamp [him:=m.m=.u=.n=)[<]
-00000016 0PE272 --04 1661 - - 1 = 3 1 1 O00000DOO0000000 O0:00:00.001.576. 540
-00000015 OFFFEE --02 L6k 1 D8 B 0 - & 1 1  0000000000000000 00:00:00.001,576, 580
-00000014 OFFFES --02 16k 1 - - 1 - 3 1 1 0000000000000000 O0:00:00,001. 576, 640
-00000013 OFFFEE —-02 16k 1 - - 1 - 3 1 1 0000000000000000 00:00:00,001,576, 500
-00000012 OFFFES --02 16k 1 - - 1 - 3 1 1 0000000000000000 00:00:00, 001,576, 740
-00000011 OFFFEE —-02 16k 1 - - 1 - 2 1 1 0000000000000000 00:00:00,001,576,780
-00a00010 OFFFES --02 16k 1 - - 1 - 3 1 1 0000000000000000 00:00:00, 001,576, 840
-00000003 OFFFEE —-02 16k 1 - - 1 - % 1 1 0000000000000000 00:00:00,001.576,E90
-00a00003 OPFPEE --02 1661 - - 1 - 3 1 1 0000000000000000 O0:00:00.001.576, 940
-00000007 OPFPEE --02 16b 1 - - 1 - 3 1 1 0000000000000000 00:00:00,001.576,990
~000000065 OPFFEE ==02 1661 = = 1 = 3 1 1 0000000000O0O0000 O0:00:00,001.577, 040
=00000005 OFFFEE ==02 L1l6b 1 = - 1 = T 1 1 Oo00000000000000 0O0:00:00.001.577. 0390
~00000004 OFFFEE =--02 1661 = = 1 = 3 1 0 O000000000000000 O0:00:00.001.577. 140
=00000003 0o0r04e OFES L1eb O I W 1 = 3 1 0 Oooo0000ao000000 00:00:=00.0201.5%%7%. 190
-00a00002 00046 OFES 16k 0 W W 0O - 3 1 0 0000000000000000 O0:00:00.001.577, 240
-00a00001 00p044 B271 16k 0 W W 1 - 3 1 0 O000000000000000 O0:00:00.001.577, 280
00ana00o 0Op044 8271 16k 0 W W 0O - 3 1 0 0000000000000000 00:00:00,001.577, 340 j

Figure 5.57 Trace window

(2) Disassembled Display Mode

From the context menu, choose Display Modes -> DIS. This display mode allows you to inspect the machine language

instructions executed.

frace i DU =
wvp FaXz k@ 4P |FlaQE _ |

Range: -DOD0ESS0, 00000000 Fle:  Cycke: -0D00ES49 lddress: OFBAEE [Time: 00:00-00,000, 127320 |

Er_'].e | Label | Addre=s= | Chimck Cods= | In=Eruction Tim=5kEamp [h:m::.:ms.us.ns:ll_lﬂ
-00006549 _stact OFAREE EE201FOA LD #OR1FH, ISP 00:00:00.000.127.320
-0000&547 OFdAGA CF030a00 MOV . E: 3 #O3H, 000AH 00:00:00.000.254, 700
-0000&545 OFSAGE B70400 MW . E: 2 o, 00048 00:00:00.000.382, 180
-0000&541 OF8ATL CTE00Ta0 MOV . E: 3 W20, 00078 00:00:00.000. 637, 160
-0000&535 OF4A7S CT480600 MOV, E: 3 fagH, D005H 00:00:00,001.019, 730
-0000&529 OF3a79 CT0a0600 MOV .E: 5 #08H, 00050 00:00:00,001.242, 850
-0000&52 4 OFdaTn BF0CO0 MOV.E:E #0,000CH 00:00:00,001.251, 140
-0000&520 OFdaRD B70ADD MOV .E:3 #0,000aR O00:00:00.001.251, 340
-00006516 OFdAR3 EEZ0E000 LD HO0BO0H, FLG 00:00:00.001.251, 540
-0000&510 OFBART EES01PO7 Lbc #0T1FPH, 5F 00:00:00.001.251. 640
-00005506 OFAAEE EBS00004 LD #0400%, 58 00:00:00.001.252 ., 040
-00006502 OFAAEF EBZO0FOO L #OOOPYH, INTRH 00:00:00.001.252. 240
-00006453 OF3A93 EB1000FD Lhe #PLOOY, INTEL 00:00:00.001.252. 940
-00005495 aFaRoe? PLO4B00F JER. A _iniksct 00:00:00.001.252, 590
00005485 inikact OF3994 B4 MOV . E: 2 0, rOL 00:00:00.001.253. 090
-0000&484 OFg5495 ArDOO4 MO T 3 WO400%, A1 00:00:00.001.253, 140
-0000&482 OFa993 TSCI0000 MOV Wis  WOO000H,R3 00:00:00,001.253, 240 ll

Figure 5.58 Trace window
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(3) Source Display Mode
From the context menu, choose Display Modes -> SRC. This display mode allows you to inspect the source program’s
execution path.

The execution path can be verified by stepping through the source within trace data forward or backward from the current trace

cycle.
feace I R E|
mVp FSAXT B FdD) R aca
Ranga: -I000ES50, DOOODOOD File: rasetpeg,c ke -DO00E543 Address: OFEAES Time: 00:00:00.000, 127,320 |
Lin= Addres= Naow Souro= |_|:I
noo0a41 void starct |[void)
oooog: OFEAES
ao0o43 OEEAES e £ 3 Lop; A o=ek
nooo4£ OFERER | = preE = 0x03%; /¢ change protect mode register
000045 OFEREE |[= penl = Ox00; ff =et processor mode regizcer|single chip
Do0o04a& OFBAT1 = = = Oxz0; ff =et ayatem clock 1 register
000047 OFEATS = | il = Oxdd; /4 set ayatem clock 0 register
Oooo4g  OFEATA | = cunldl = Ox08; /f set ayatem clock 0 regiater
nooo4ag OFEATD - o = Ox00; AF set ayatem clock I regaster
0ooosn OFEASO B pEcE = D00; /4 chonge protect wodes register
0ogos1 OFEABT = _FJ.E[_ = _F_vnlu.e_; Ff met flu.g register
oooos Bif _ STACESIZE_ !=D
0o0as3 OFEAST - _SP_ = &_s=tack_top; /f =et user stack pointer
000054 | Bendif
0a0ass OFEASR | = _5|:h_ = [id00; JF 4008 fixation (Do nok :harugz:l
0o0oss |
0a0osT | S set wariasble wector's addreszs :J

Figure 5.59 Source Display screen

(4) Mixed Display Mode

This display mode provides a mixed display of bus, disassemble or source display.

After choosing Display Modes -> BUS from the context menu, select Display Modes -> DIS. That way, you can produce a bus
and disassemble mixed display.

In the same way, you can produce a bus and source, a disassemble and source or a bus, disassemble and source mixed display.
To revert to a bus only display after viewing a bus and disassemble mixed display, choose Display Modes —> DIS from the

context menu again.

Trace [] =
wyvep vazxzkE Fdr [ aas _ |
Range: -DOD0ESS0, 00000000 Fle:  Cycke: -OD00ES40 [ddress: OFBAES (Time: 00:00-00,000,127.320 |
Cyole Lmhel | Addre== Dats | BUS BHE EIU B/M BWI PO QN BUS Ded EV TimeSktamp [h:m::.:ms.us.ns:ll_lﬂ

UFEABR _=stark L HEOALFH, ISR
-0000&a549 OFgAGE OALF L16b O M B 0 W % 1 1 0000000000000000 00:00:00.000. 127, 320
-0000&6543 OFgAGR  03CT 1eb O IMm B 0O EW I 1 1 O000000000000000 00:00:00, 000, 151, 000

OFELER MOV.E:S  H03H, 000AH
-0000&5547 Opgacc  000A  1eb O M B 0 W I 1 1 Oo0o00e000000000 O0:00:00, k00,254, 700
—0000&8546 O0F2AEE 0487 16b 0 m B 0 EW I 1 1 OO00000000000000 O0:00:00, 200,318, 430

IFEAEE MOV.B:Z  #0,0004H
-0000&8545 OF3A70 c700 16b O m R 0 B O3 1 1 Oo000000000000000 O0: 0000, 300,382, 130
-0000&65494 ooonoa  --03 16k 1 DR W 1 w1 1 1 0O000000000000000 O0:00:00, 000, 445, 350
-ONO0E543 0oo0oa --03 L6k 1 BB WO 0O - 1 1 1 O000000000000000 O0:00:00. 000,509, 720
~00006542 OPBATZ 0720 166D Iw R O = 3 1 1 0000000O0000O000 O0:00:00.000.573.920

IFEAT] EOV.B:5 HZ0H, 0007
~00006541 OPBATZ =-20 1661 = = 1 ©W 1 1 1 0000000000000000 00:00:00.000.637.160
-00006540 gooog4 --00 1651 KB W1 - 1 1 1 0000000000000000 O0:00:00.000.700.900
-0000&6539 goooo4  --00 1661 DB WO 1 1 1 0000000000000000 00:00:00.000.764, 630
00008533 OFgAT74 C700 1eb O m e 0 - 3 1 1 Oo00000000000000 00:00:00.000.928, 420
-0000&8537 OpgA74 --00 18b 1 - - 1 ma 1 1 1 Oo0o00000000000 O0:00s00, 000,352, 190 :J

Figure 5.60 Trace window
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5.9.9 Filtering Trace Information

Use the filter function to extract only the necessary records from the acquired trace information. The filter function filters the
trace information in software that was acquired by hardware.

Unlike the “Capture/Do not Capture conditions” where you set acquisition conditions before getting trace information, this
function permits you to change filter settings for the acquired trace information any number of times.

Therefore, the necessary information can be extracted easily, with data analysis significantly facilitated.

The filter function does not affect the trace memory, so that its content remains intact.

The filter can be used when the selected trace mode is Fill until stop, Fill until full or Fill around TP and the selected display
mode is Bus or Disassembled.

(1) Auto-filter function

To use the filter function, choose Auto Filter from the context menu of the Trace window. When Auto Filter is turned on, each

column of the Trace window is marked with an auto-filter arrow [j].

Click any arrow [j] and select the necessary condition from the ensuing drop-down list. That way, you can easily filter the

records to get those that meet the condition. Selecting Option in the drop-down list brings up the Option dialog box. In this
dialog box, you can set detail conditions.

Some columns such as Address and Data have only Option provided in the drop-down list because they do not have other

inherent items. Selecting All returns you to a non-filter state.

e F
sVE FARXI A 4P F|GaAG

|Rama-: -O0D0EES0, 00000000 Bl \Cyck: -00006549 [Address: OFBAES Time: 00:00:00,000, 127,320

tycle  w] Label | Addeex]| Dat=] E=] [ Brl o~ mv > | Tim=Skamp [h:m:a.ms.us.n:“ﬂ
-0000ES49 OPSAGE DALF 1Eb 1 1 0000000000000000 00:00:00.000.127.320
-0000s543 OF8AGE 03cCT leb O 21 1 Q00o000000000000 00:00:00.000, 191, 000
~0000E547 OFgAcc  000A Lleb O z 1 1 QO00000000000000 00:00:00, 000,254, 700
-0000s546 OFSAGE 0487 16b O 21 1 Q0000000000000 000 :00,000,3 18, 430
~0000&s545 OF8AT0  C700 1k O 31 1 Q000000000000 000000, 00,382, 180
-0000s544 goopoa --03  1gbh 1 1 1 1 QOOO020000000000 0000, 200, 445, 950
~0000E543 goonoa --03 16k 1 1 1 1 Q0000000000000 00000, k00, 508, 720
-00006542 0pP2aTz 0OT7Z0 16k 0 1 1 Q0000000000000 00000, 200, 573, 420
~0000&ES41 OFgaTE  --Z0 16k 1 = = 1 oW1 1 1 QOOO0Q000n000000 000000, 000, 637, 160
-000D&540 0oo0Dd  --00 16k 1 BB W 1 - 1 1 1  0O0DO00ODODOO0DO0D 0O0:00:00.000.700.5900
-00006539 000004 =-00 1661 DB W O - 1 1 1 0000000000000000 O0:00:00.000.768.530
=00006538 OPBATS €700 1660 IW R O * 1 1 000000DO000000000 O0:00:00.000.9%8.410
-00006537 OPBA74 =-00 1661 = = 1 FEd 1 1 1 O00O000O0O0000000C O0:00:00.000.852.190
-0000E536 OPEATE OE48 16k O W B O - 3 1 1 O0000ODOOOOOOC0OO OC0:00:00.000.955,960
-00006535 OFSATE --48 1661 - - 1 ¢W 1 1 1 0000000000000000 O0:00:00.001.019,730
~00006534 QooopoT  Z0--  1eb O LE W 1 = 1 1 1 Q000000000000000 00:Q0:00,001.083, 530
-0000&533 000007 20-- 16k 0 DE W 0O - 1 1 1 0000000000000000 O0:00:00.001.147,260 =

Figure 5.61 Trace window

If after filtering records in bus display mode you switch to disassemble-only or source-only display, Auto Filter is deselected.
Similarly, when after filtering records in disassembled display mode you switch to bus-only or source-only display, Auto Filter

is deselected.
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If there are multiple items you can specify in the Option dialog box, these items can be used as an OR condition with which to
filter.

21|
[tem:
v|IB |
DB

]l
CIow -

[™ Excluzion of the specified condition
] I Cancel |

Figure 5.62 Option dialog box
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5.9.10 Searching for Trace Records
You can search the acquired trace information for a specific trace record.
To search for trace records, use the Find dialog box. To open it, choose Find -> Find from the context menu of the Trace

¢

window or click the Find button in the toolbar.

*

Find 21|
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] Cycle E Find Preyious
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+ Data
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1 BIU

pi

Fird Flest

] AWT
CPU

" -
4 I l F
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Drata] 10, [RAw] W
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i01]: [CFU] FE £dd
[02] : [BIU] 1B, [FAw] :

Figure 5.63 Find dialog box

Select the conditions you want to search for in the Combination column and select the check boxes.

In the Find Item column, you can select the items that correspond to the selected conditions.

If you checked more than one condition in the combination column, set items for each condition. The items you have set are
searched for as multiple AND conditions.

The conditions you have set are shown in the Find Setting Contents.

After setting search conditions, click the Find Previous or the Find Next button to start a search. Trace records are searched in
forward or searched in reverse from the line you have clicked in the Trace window (the line highlighted in blue).

When a matching trace record is found by a search, the relevant line in the Trace window is highlighted. If no matching trace
records are found, a message dialog box is displayed.

When an instance of the trace record was successfully found, choose Find Previous or Find Next from the context menu. The

next instance of the trace record will be searched for.
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(1) Search history

The conditions once searched are left as a history in the history column while the High-performance Embedded Workshop
remains active.

The next time you perform a search, choose the line you want to search from this history and click the Add button. That way,
you can search trace information with that condition again.

The search history contains a history of up to 10 last searches performed.

(2) OR search

You can perform a search using two or more search conditions as OR conditions.

To set OR conditions, begin by setting the first condition (shown on the first line in the search content setting column) and then
click the New button.

Then enter the second condition. At this time, the second condition is added to the second line in the search content setting
column.

In this case, the conditions on the first and second lines in the search content setting column can be used as OR conditions for a
search performed.

Up to 16 conditions (16 lines) can be set.

CAUTION
The conditions set on one and the same line in the search content setting column comprise AND conditions.

5.9.11 Saving Trace Information to Files

To save trace information to a file, choose File -> Save from the context menu or click the Save button in the toolbar.

The trace information displayed in the Trace window is saved in binary or text format.

(1) Saving in binary format

To save trace information in binary format, choose “Trace Data File: Memory Image (*.rtt)” in the Save As Type list box of
the dialog box that is displayed when you choose File -> Save from the context menu.
When saved in binary format, all cycles are saved. This type of file can be loaded into the Trace window.

(2) Saving in text format

To save trace information in text format, choose “Text Files: Save Only (*.txt)” in the Save As Type list box of the dialog box
that is displayed when you choose File -> Save from the context menu.
When saved in text format, a range of cycles to be saved can be specified. This type of file can only be saved and cannot be

loaded into the Trace window.
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5.9.12 Loading Trace Information from Files

v

To load trace information from a file, choose File -> Load from the context menu or click the Load button L= in the toolbar.

Specify a trace information file saved in binary format. The current trace result is overwritten.

Before loading a file saved in binary format, switch to the trace mode in which mode you saved trace information. Do this
switching in the Trace conditions dialog box that is displayed when you choose Acquisition from the context menu of the
Trace window.

If the current trace mode differs from the one in which mode you saved trace information, an error results. Trace information

files saved in text format cannot be loaded into the Trace window.

5.9.13 Temporarily Stopping Trace Information Acquisition

To temporarily stop acquiring trace information during user program execution, choose Trace -> Stop from the context menu

of the Trace window or click the Stop button in the toolbar.

Trace acquisition will be aborted, with the trace display updated. Use this function when you only want to stop acquiring trace

information and check the trace information without stopping program execution.

5.9.14 Restarting Trace Information Acquisition

If after temporarily stopping acquisition of trace information during user program execution you want to start acquiring trace

v

information again, choose Trace -> Restart from the context menu of the Trace window or click the Restart button in the

toolbar.

5.9.15 Switching Time Stamp Display
The time stamp displayed in the Trace window can be switched to absolute time, differential time or relative time. In the initial

state, the time stamp is displayed in absolute time.

(1) Absolute time

From the context menu, choose Time -> Absolute Time or click the Absolute Time button in the toolbar. The time

stamp will be displayed by an absolute time since program execution started.

(2) Differential time

From the context menu, choose Time -> Differences or click the Differences button in the toolbar. The time stamp will

be displayed by a differential time from the preceding cycle.

(3) Relative time

From the context menu, choose Time -> Relative Time or click the Relative Time button in the toolbar. The time stamp

will be displayed by a relative time from a specified cycle.
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5.9.16 Showing the History of Function Execution

To show the history of function execution from the acquired trace information, choose Function Execution History -> Function

Fee

Execution History from the context menu or click the Function Execution History button in the toolbar.

An upper pane of the window will be displayed. (Initially, this window is blank.)

When you choose Analyze Execution History from the context menu or click the Analyze Execution History button

i)

in

the toolbar, the emulator starts analyzing the execution history from the end of the trace result and shows the result in a tree

structure.
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Figure 5.64 Trace window

The lower pane of the window shows the trace result beginning with the cycle in which the function selected in the upper pane

was called.
The lower pane of the window can show trace results in disassemble, source or mixed mode.

CAUTION
If trace extraction or deletion conditions are specified, the function execution history cannot be displayed.

If repeat (free) or repeat (full) mode is specified, the function execution history cannot be displayed.
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5.9.17 Showing the History of Task Execution

The history of task execution can only be displayed when you are debugging a realtime OS program.

Furthermore, to show the history of task execution, you need to select Task ID on the Options page of the Trace conditions

dialog box that is displayed when you choose Acquisition from the context menu of the Trace window.

To show the history of function execution from the acquired trace information, choose Show Function Execution History from

fee

An upper pane of the window will be displayed. (Initially, this window is blank.)

in the toolbar.

the context menu click the Show Function Execution History button

When you choose Analyze Execution History from the context menu that is displayed when you right-click in the upper pane

or click the Analyze Execution History button

iE

in the toolbar, the emulator shows the history of task execution.

When showing the history of task execution, note that the functions called from within tasks are not displayed in a tree

structure. Only the order in which the functions were executed is displayed.
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Figure 5.65 Trace window

The lower pane of the window shows the trace result beginning with the cycle in which the task selected in the upper pane was

called.

The lower pane of the window can show trace results in disassemble, source or mixed mode.

CAUTION
If trace extraction or deletion conditions are specified, the task execution history cannot be displayed.

If repeat (free) or repeat (full) mode is specified, the task execution history cannot be displayed.
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5.10 Measuring Performance

5.10.1 Measuring Performance

The performance function measures a maximum, minimum, average and total execution time and a pass count in each of up to
eight specified sections of the user program and then shows a time ratio relative to the total execution time (Go—Break)
numerically as percentage and graphically.

Since the performance function uses the emulator’s performance measurement circuit to measure the execution time, it does
not obstruct the execution of the user program.

Performance measurement conditions cannot be manipulated during program execution.

5.10.2 Showing the Result of Performance Measurement
Measurement results are displayed in the Performance Analysis window.

To open the Performance Analysis window, choose Performance —> Performance Analysis from the View menu or

click the Performance Analysis toolbar button [l El ].

o
x| = H |
]Inl Condition | Bun Eime(himia.ma... | C.. Staciskcic Max (him:s.m2.u=. n=) | Minfhim:=.m2.na.n2)  Average (himi=.pa.u3.n2) |
1 Enable 00:00:01.254.556.150 5 253 00:00:00.268,311.700 00:00:00,227.113.400 00:00:00.250,911.230
? Enable 00:00:01.982.471.9680 4 715 I 00:00:00.514.026.900 00:00:00.472.836. 250 00:00:00.485.617.970
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Figure 5.66 Performance Analysis window

The Performance Analysis window shows a ratio of execution time conforming to the conditions you set in the immediately
preceding program execution numerically as percentage and graphically.

The unnecessary columns in this window can be hidden.

To hide any column, right-click in the header column and select the column you want to hide from the context menu.

To redisplay any hidden column, select that column from the context menu again.
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The contents displayed in this window are listed below.

Table 5.23 Columns and contents

Column

Description

No

Numbers assigned to 1-8 measurement sections set in the Performance Analysis Conditions
dialog box.

Click Settings on the context menu to open the Performance Analysis Conditions dialog
box.

Condition

Indicated as Enable when measurement conditions are set in the Performance Analysis
Conditions dialog box.
Otherwise, indicated as Disable.

Run time
(h:m:s.ms.us.ns)

Cumulative execution time. It shows a cumulative time of measured execution time.

Count

Shows the number of times measured.

Statistic

Shows a ratio of cumulative execution time relative to Go—Break execution time.
[Ratio calculation formula]
(Cumulative execution time / Go—Break cumulative execution time) * 100

Max (h:m:s.ms.us.ns)

Maximum execution time per measurement performed

Min (h:m:s.ms.us.ns)

Minimum execution time per measurement performed

Average (h:m:s.ms.us.ns)

Average execution time per measurement performed

5.10.3 Setting Performance Measurement Conditions
In the Performance window, select a line of the section No. in which you want to set conditions and choose Set from the

context menu. The Performance Analysis Conditions dialog box will be displayed.

(ol x|
S I T I s | s | 7 | & |
Registered events, .. |
Condition: Between bwo events j
— Details:
—Start eventi[OR]
Event | T.] Descriptions [ count [ Taskip [ corr | add... |
F [Address]nat00000 1 - beete |
Eniatile |
4] | ﬂ Disable
—End event:[CR]
Event | T.I Descriptions | Zounk | TaskiD | Zon | Add... |
RN 5 (nddress]ooooo- 0., 1 . Delzie |

Eniatile |
| _PI Disakle

Ewent used 2 Free 14 Detail...l

Tirme unit: I 10ns 'I

Save... | Load... |

Help | apphy I Close I

g

Figure 5.67 Performance Analysis Conditions dialog box
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(1) Setting measurement conditions

A measurement condition can be selected from the following four modes. Select one measurement condition for one section.

Use events to set a section. Event counts are fixed to 1. Even when an event count is set to other than 1, it is handled as 1.

Table 5.24 Measurement condition modes

I | [Disabled]

Not measured.
WE_yEv]_ | [Between two events]

~Detals:
~Skart event:[OR]-
Evert | T.] Descriptions [co.. [Ta.. [ comm add... |
m F  [Address] §sort 1 - Delete
Eratle
1] | lJ Oisenle
i~ End event:[OR] :
Evert | 1.] Descriptions [co.. |Ta. | Conm Add... |
F [Address] FEIBC - Delete
Erpat|e
1] | | oissdle

Figure 5.68 Between two events

Measurement is taken of time from when a start event occurs to when an end
event occurs.

Specifically, measurement is taken of an execution time and execution count
in the range set by a start event and an end event. The measurement of time
starts when a start event occurs and is aborted when an end event occurs.
The execution count is incremented by one each time a start event and an
end event occur in pairs within the set range.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

(el JE] [Event cycle counting]

~ Details:
—Ewenk:
Evert | T.] Descriptions | co... | Ta.. | Comr  add.
FIEEEN ¢ (addvess] $change 1 - ——
4] | ] —

Figure 5.69 Event cycle counting

Measurement is taken of periods in which an event occurs.

Namely, measurement is taken of an event occurrence period and execution
count. The time from when an event occurs to when the next event occurs is
measured as one instance of measurement. The execution count is
incremented by one each time an event occurs.

Event: Only one event point can be set.
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Table 5.25 Measurement condition modes (Continued)
[Evy [Interrupt-disabled range between two events]

Det als: -
Start event:[OR]
Evert | T.] Descriptions [co.. [ Ta.. | Comm Add... |
Em F [Address] $sort | - DE|eke
Enanle
1 J | _PI Disenle
~End evant:[OR] i
Evert | T.] Descriptions [Co.. | Ta.. | Conm Add... |
IS0 -  [Address] FELBC 1 - Delete
Erahle
1] | | Diseale

Figure 5.70 Interrupt-disabled range between two events

Measurement is taken of an interrupt disabled section from when a start
event occurs to when an end event occurs.

Specifically, measurement is taken of an interrupt disabled time and an
interrupt disabled count within the range set by a start event and an end
event. The measurement of time starts at the same time an interrupt is
disabled and is aborted at the same time the interrupt is reenabled. The count
is incremented by one each time an interrupt is disabled.

Start event: One or multiple events can be set.
End event: One or multiple events can be set.

[CAUTION]

To measure an execution time of a function (maximum, minimum or average execution time of a function), use Between two
events.

Set a fetch to the beginning address of the function as a start event and a fetch to the exit of the function (where return

statement is written) as an end event. If there are more than one exit, set fetch conditions as an end event for each exit.

(2) Selecting the unit of measurement

This setting is applied in common to all of 8 sections. The unit of measurement can be selected from the following options:
10 ns, 20 ns (initial value), 40 ns, 80 ns, 160 ns, 1.6 pus

The maximum measurement time varies with the unit of measurement you set.

5.10.4 Starting Performance Measurement

When the user program is run, performance measurement is automatically started according to the performance measurement
conditions set.

When the user program is halted, the measurement result is displayed in the Performance Analysis window.

When the user program is rerun without changing measurement conditions after being halted, the measured time in this
instance is added to the previously measured value.

To perform a measurement over again, clear the measurement result before running the program.
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5.10.5 Clearing Performance Measurement Conditions
Select the measurement condition you want to clear in the Performance Analysis window and then choose Set from the context
menu to display the Performance Analysis Conditions dialog box. In the Performance Analysis Conditions dialog box, disable

the condition you want to clear.

t | 2 | = s+ | s | & | 7| & |
Reqgistered events, .. |

. [

|—Detalls: |

Condition:

{dizabled)

Figure 5.71 Performance Analysis Conditions dialog box

5.10.6 Clearing the Performance Measurement Result
Select the section you want to clear in the Performance Analysis window and then choose Clear Data from the context menu.
The measurement result of the selected section will be cleared. To clear all measurement results, choose Clear All Data from

the context menu.

5.10.7 About the Maximum Measurement Time of Performance

(1) Maximum measurement time

The timer used for performance measurement is comprised of a 40-bit counter.
The maximum measurement time varies with the unit of measurement selected.
To select the unit of measurement, use the Measurement Unit list box of the Performance Analysis Conditions dialog box.

The measurable maximum times are listed in the table below.

Table 5.26 Measurable maximum time

No. Resolution Measurable maximum time
1 10ns Approx. 3 hours, 03 minutes, 15 seconds
2 20ns Approx. 6 hours, 06 minutes, 30 seconds
3 40ns Approx. 12 hours, 13 minutes, 00 seconds
4 80ns Approx. 24 hours, 26 minutes, 00 seconds
5 160ns Approx. 48 hours, 52 minutes, 01 seconds
6 1.6ps Approx. 488 hours, 40 minutes, 18 seconds

CAUTION

Note that performance measurement produces an error equal to =1 resolution (when resolution = 20 ns, 20 ns).

(2) Maximum measurement count

Execution counts are measured using a 32-bit counter. Measurement can be taken of up to a count of 4,294,967,295.
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5.11 Measuring Code Coverage

5.11.1 Measuring Code Coverage

Code coverage is the function to indicate the ‘digestion’ degree of test, i.e., “to what degree tests have been carried out on
software code (pass).”

Instruction execution information is displayed at C/C++ and assembler levels.

This function collects instruction execution information from a program without causing it to break. Therefore, the realtime
capability of the user program will not be lost.

The coverage result is updated upon a break.

The E100 emulator supports CO: Instruction coverage rate and C1: Branch coverage rate.

Table 5.27 Code coverage definition

CO: Instruction coverage rate All statements within code are executed at least once.

C1: Branch coverage rate All branches within code are executed at least once.

The E100 emulator comes with up to a 2-Mbyte code coverage memory when using the C0O + C1 level coverage, and up to a 1-
Mbyte code coverage memory when using the C1 level coverage.
With initial settings, the code coverage memory is allocated automatically to addresses in the ROM and RAM areas in this

order.

5.11.2 Opening the Code Coverage Window

Choose Code -> Code Coverage from the View menu or click the Code Coverage toolbar button ||

The Code Coverage window initially appears in a blank state.
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Figure 5.72 Code Coverage window

(1) Measurement method

The Code Coverage window consists of two sheets.

Table 5.28 Sheets of the Code Coverage window

Sheet name

Description

Address Range sheet

Measurement is performed on any address range.

Source sheet

Measurement is performed on a specified source file

The respective sheets permit multiple ranges to be registered.

Up to two instances of the Code Coverage window can be opened at the same time.

5.11.3 Allocating Code Coverage Memory (Hardware Resource)

(1) Memory allocation

Before code coverage can be measured, code coverage memory must be allocated to the addresses at which to be measured.

Coverage data can be obtained from only the address range that has had memory allocated.

To allocate code coverage memory, use the Coverage Memory Allocation dialog box.

To open it, choose Hardware Settings from the context menu of the Code Coverage window.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008

Page 148 of 229

RRENESANAS



ROE530640MCU00 User’'s Manual 5. Debugging Functions

Allocation of Code Coverage Memory El
Allocation of Coverage Memony:
Address | Block | Add...
Q0000 - 1FFFF 1
EQ000 - FFFFF 2
Clear
Al Clear
Drefault
Help ] Cancel

Figure 5.73 Allocation of Code Coverage Memory dialog box

When using the CO level coverage and C1 level coverage, you can specify any of 1-8 blocks (maximum 2 Mbytes) each
beginning with the 256-Kbyte boundary and any of 1-8 blocks (maximum 1 Mbyte) each beginning with the 128-Kbyte
boundary as a code coverage measurement area respectively.

Contiguous blocks or noncontiguous blocks, either one, can be set.

With initial settings, the coverage memory is allocated to addresses in the ROM and RAM areas.

noooon

040000

Area where coverage can
17FFFF be measured

240000 | prea where coverage can
be measured

27FFFF

Faoonn

Area where coverage can
FC0000 be measured

Area where coverage can
FFFFFF| e measured

Figure 5.74 Schematic of coverage memory allocation
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(2) Changing memory allocation

If coverage memory allocation is changed, the coverage data acquired from the addresses before being changed is retrieved
from coverage memory into a coverage-only buffer.

noooon

Buffer for
coverage n4nooo

Area where coverage can
17FFFF he measured

{2) Data acquisition

240000 Area where coverage can
— he measured

27FFFF

(1) Allocation change

Faooon

Area where coverage can
FC0000 he measured

Area where coverage can
FFFFFF| be measured

Figure 5.75 Schematic of coverage memory allocation change

The data accumulated in a coverage-only buffer is retained until the user clears it. However, data is not updated for the areas
that have no coverage memory allocated.

The coverage information shown in the Code Coverage window includes the content of the coverage-only buffer.
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5.11.4 Measuring an Address Range

The Address Range sheet shows the code coverage information (CO coverage and C1 coverage) collected by the emulator from
a user-specified address range.

Multiple address ranges can be registered.

An address range exceeding 2 Mbytes or even an area that has no coverage memory allocated can be specified. However, data
is not updated for the areas that have no coverage memory allocated.

The areas whose data are not updated are displayed in gray.

An example display is shown below.

£
o | Mt wt X | oM

Addeess Range ICI:I Coverags ICl Coverage I

OFE1BE - OFEZ18  1es I 2o«
OFez24 - OFE376 26+ NN 75+ I S

Executed | Fass | Address I.ﬁssemh].er | Source I ﬂ
1 = QFE1ERE ENTER ... {

1 = OFE1C1 BOW. W ...

1 = OFrElC4 MOV, W ... for{i=0...

1 - QOFELCT CMP.W:...

1 ! QFELCE JGE -

1 - OFEICF  MOV.W:... bmp[i] ...
B OFE1DZ  SHL.W ... -
mﬁdﬂu:s Range I&Equm f

Figure 5.76 Code Coverage window (address specification)

The Code Coverage window is vertically divided into halves by a splitter.
The upper area shows the address ranges to be measured, CO coverage and C1 coverage.

Table 5.29 Contents displayed in the upper area of the Code Coverage window

[Address Range] Address ranges in which coverage is measured
[CO Coverage] Shows CO coverage by a percentage and graph
[C1 Coverage] Shows C1 coverage by a percentage and graph
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The lower area shows detail information of the address range selected in the upper area. (Assembler level)

Table 5.30 Contents displayed

in the upper area of the Code Coverage window

[Executed] 1: Instructions executed
0: Instructions not executed
[Pass] Displays execution condition of conditional branch instruction
T: Condition met and program branched
F: Condition not met and program not branched
T/F: Condition met and condition not met
[Address] Instruction address
[Assembler] Disassembled display
[Source] C/C++ or assembler source

The acquired coverage information is accumulated in memory until the user clears it.

When you double click Assembler code shown in the Address Range sheet, the corresponding source code is shown in the

Editor window.

Be sure that source codes are n

ot displayed in the cases listed below.

- A source file that corresponds the assembler line does not exist.

- A source line that corresponds the assembler line does not exist.

- Where no debug informatio

n is included, such as where the assembler line is a library.

5.11.5 Adding Address Ranges

Follow the procedure described below to add address ranges.

(1) From the Address Range sheet of the Code Coverage window

1. Right-click in the upper area of the Address Range sheet and choose Add Measurement Ranges from the context menu.

%
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Figure 5.77 Code Coverage window
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2. In the Add Address Range dialog box that is displayed, enter an address range.

Add Address Range _ llil

Start Address: J|FE1 02 :I @ I
End Address: @'ﬁ @ Cancel |

Figure 5.78 Add Address Range dialog box

3. The address range you have added will be displayed in the upper area of the Code Coverage window.

Code Coverage N £ |
% |8 X AN |
Address Range 0 Coverage I(‘.l Coverage
Executed I Pass I Address | Asserbler ] Source il

OFELDZ ENTER ... {

OFELDS MOV .W:G. ..

OFELDE  MOV.W:Q... gap = 5;

OFELOE CHMP . W:0. .. while | gap... =

1 | »]
o4 .‘“Miﬂﬂ Range l.lii-uu'ol JF'

Figure 5.79 Code Coverage window
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5.11.6 Changing Address Ranges
Follow the procedure described below to change address ranges.
(1) From the Address Range sheet of the Code Coverage window

1. Select an address range you want to change in the Address Range sheet and while holding it selected, choose Edit Range

from the context menu.

£
% | 8|51 ¥ o< | |
Address Range IGEI Coverage If.'.l Coverage I

OFE10Z - OFE1EC EEE] oot

OFE1BE - OFEz218 1oo:[N B

1 = OFELOZ ENTER . {

1 - OFELONS MOV .G,

1 - OFELODS  MOV.W:0... gap = 5;

1 = OFELIDOE  CMP.TW:O. .. while | gap... -~
1 | »

.1 I‘r\Miﬂﬁ Range A Sourca

Figure 5.80 Code Coverage window

2. In the Edit Address Range dialog box that is displayed, change the address range.

e

Start Address: @I—H @ ok
End Addvess: @'ﬁ @ Cancel

Figure 5.81 Edit Address Range dialog box

i
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3. The address range you have changed will be displayed in the upper area of the Code Coverage window.

ES|
o | 8| = W X | i oy |
Address Range IC‘-EI Cover age If.‘-l Coverags |

OFEZZ4 - OFE3V6

OFE1BE - OFE218 100+ NG 100 :

Executed ] FPass I Address I Assembler | Source El
1 - DE‘E224 EHTER & 88 ‘

1 - OFEZZY PUSH.W:... p_san~ wal. ..

1 = OFEZZE PUSH.W: ...

1 = OFEZZF JER.A .

‘ ) N

4 b“Mlﬂl:: Range l.l';iﬂl.l'm il'.

Figure 5.82 Code Coverage window

5.11.7 Removing Address Ranges

Follow the procedure described below to remove address ranges.

(1) From the Address Range sheet of the Code Coverage window

1. Select an address range you want to remove in the Address Range sheet and while holding it selected, choose Delete Range

from the context menu.

F
% | et wt X | &

Address Bange |CEI Coverage Iﬂl Coverage |
OFEZ24 - DFE376 [k o
L ———

ore1BE - 0Fez12 100
add Range, ..
dit Range. ..

Executed ] Pass | Addres= |

1 = OFEZZ4 ENTER ... {

1 = OFEZEZT PUSH.Wi... p_san~ mal...
1 = OFEZZE FPUSH.W: ...

1 - Org2Zr JSR.A ...

. o

.{ Pr\_Miﬂﬂ Range / Sourca /

Figure 5.83 Code Coverage window
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2. A dialog box asking for your confirmation will be displayed.

Choose to save or not save coverage data. To save, specify a file name and then click the OK button. If you do not save, simply
click the OK button.

petcte addvess Range ST

The tange it ta be deleted. Coverage data has not been
saved

& Do ot save the coverage datz

" Save coverage data bo file

| Ll En:'ﬁ.'sc_...l
coes |

Figure 5.84 Delete Address Range dialog box

3. The address range you have selected will be removed.

|
% | BTN KR |
Address Range ICEI Coverages I(‘.l Coverage |

oreiee - 0re218 100+ i 00 : I

Executed ] FPaszs I Address | Assembler | Source EI
1 - OFELEBE ENTER ... {

1 - OFELCL MOV .TW:G. ..

1 - OFELCE MOV.W:Q...  for(i=0; i...

1

- OFELCT  CMP.W:G... .
1 | ¥

4 bl"\.ﬁ.dir\nn Range ﬁiﬁﬂ'“ ;I'.

Figure 5.85 Code Coverage window
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5.11.8 Measuring Source Files

The Source sheet shows the code coverage information (CO coverage and C1 coverage) collected by the emulator from a user-
specified source file.

Multiple source files can be registered.

A source file exceeding 2 Mbytes in size or even a file that includes an area that has no coverage memory allocated can be
specified.

However, data is not updated for portions that have no coverage memory allocated.

The address lines whose data are not updated are displayed in gray.

An example display is shown below.

|
% | 8| =t W X | g \

File | Function ICEI Coverage ICl Coverage |

100 conditional EBr
sert.c  sort a7+ I -1

sort.c change 0% 0%

Executed | Pass |Address Azsenbler | Source I ﬂ
1 - OFEO14 ENTEER ... {

1 - OFeEQL7? MOV . Tz ... p_Sam—...

1 - QFEO1S MOV . W ...

1 - OFEOLE MOV . W ...

1

- OFEQLE MOV . Tz ... ;I

4 I }I'-. Address Range ,}HISnurce lﬂr

Figure 5.86 Code Coverage window (source file specification):

The Code Coverage window is vertically divided into halves by a splitter.
The upper area shows the address ranges to be measured (file and function names), CO coverage and C1 coverage.

Table 5.31 Contents displayed in the upper area of the Code Coverage window

[File] File names

[Function] Function names

[CO Coverage] Shows CO coverage by a percentage and graph
[C1 Coverage] Shows C1 coverage by a percentage and graph
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The lower area shows detail information of the address range selected in the upper area. (Assembler level)

Table 5.32 Contents displayed in the lower area of the Code Coverage window

[Executed] 1: Instructions executed
0: Instructions not executed

T: Condition met and program branched
F: Condition not met and program not branched
T/F: Condition met and condition not met

[Pass] Displays execution condition of conditional branch instruction

[Address] Instruction address
[Assembler] Disassembled display
[Source] C/C++ or assembler source

The acquired coverage information is accumulated in memory until the user clears it.

5.11.9 Adding Source Files

Follow the procedure described below to add source files.

(1) From the Source sheet of the Code Coverage window

1. Right-click in the upper area of the Source sheet and choose Add Range from the context menu.

E]|
o | wr e X | my &
File I Function I cl Coverage | ¢l Coverage |
Bercentage

&dd Range.., .

EdiE Range: .

[elete Hange R

Executed | Pazs IAddress Assenbler TeowrmE————1

.{I PII\ Address Range )‘Sﬂl.l'ﬂ :"

Figure 5.87 Code Coverage window

2. In the Add Source Files dialog box that is displayed, enter a file name.

Add Source File | 2x

—
| \ L] Browse,.. | -

Cancel

Figure 5.88 Add Source File dialog box
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3. The source file you have added and the function names included in it will be displayed in the upper area of the Code

Coverage window.
Code Coverage [ =

% | XK n g

File I Function I C0 Coverage I C1l Coverage I
gort.c init L L
sort.c sort —— ——
sort.c change == ==
Executed lP&ss Iﬁ.ddress Azsembler I Source ﬂ
OFEO14 ENTER ... i
OFEDLT MOV, .. p_sam->30 ...

OFEDLD MOV.HW: ...
OFEOLE MOV W, ..
OFEOLE MOV W, ..
OFEOZL STE.W ...

‘I "I\ Addraz: Range hSIl.I'IDI.gll

Figure 5.89 Code Coverage window

5.11.10 Removing Source Files
Delete source files by the following methods.

(1) From the Source sheet of the Code Coverage window

1. Select a function you want to remove in the upper area of the Source sheet and while holding it selected, choose Delete

Range from the context menu.

Code Coverage | |

% | M| 5% X B R

File I Function I CO Cowverage I ¢l Coverage I
sort.c init 100 %_—pmrltm - :
sort.c sort c:E - -

sort.c change IER

Executed l Paz= I Address I A=s=embler I ]
= OFEO14 ENTER ... {

= OFEDLT MOV.W: ... p_sam->s0 ...
OFEODLS MOV.W:. ..

- OFEOLE MOV.W: ...

= OFEOLE MOV, W ...

- OFEDZ1 3TE.W ...

4' "I"I Address Range f, Source §

b el ek b ek el
1

Figure 5.90 Code Coverage window
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2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, specify
a file name and then click the OK button. If you do not save, simply click the OK button.

Delete Source File i B

All functions in the same souce e vall be daleted.
Conerage data has not been saved.

' Do not save the coverage dstz

" Save coverage data o file

| Ll |3r-:wsu:_...|
o |

Figure 5.91 Delete Source File dialog box

3. All functions included in the selected source file will be removed.

Code Coverage |

| k|
o | | = % X |1,

Fils I Function I CO Coverage

I ¢l Coverage I

Executed [ Pass I Address | Assembler | Source

4] PI'., Addresz Range ) Source |

Figure 5.92 Code Coverage window
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5.11.11 Showing Percentages and Graphs
When the program has stopped, right-click in the upper area of the Code Coverage window and choose Percentage from the
context menu. The emulator will start calculating the CO: instruction coverage rate and C1: Branch coverage rate for each

address range.
When the calculation is completed, coverage information is displayed in the upper area by a percentage value and a graph.

&
% | MW X g

Address Range IE:III Coverages Icl Coverage |
OFE10Z - OFELRC -- ——
OFEZ2Z4 - OFE376 -

Add Range...
Edit Ramge. ..
Delete Range

J

S
% ||t w0 d

Cl Coversge |C1 COoveramgs ]

Eioz - orrinc JREY —  EES DO
oFEz24 - 0rE376 25+ M 75+

Figure 5.93 Code Coverage window
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5.11.12 Using the Sort Function

Clicking a header column in the upper area of the Code Coverage window, you can sort coverage data.

(1) Clicking the File column

The data can be sorted by file name. Lines of one and the same file are sorted by function name.

Example:

File Function

CO0 Coverage

filel.cpp funcl
filel.cpp func2
filel.cpp func3
filel.cpp func4
file2.cpp funcl
file2.cpp func2
file2.cpp func3
file3.cpp funcl
file3.cpp func2
file3.cpp func3

40% ummm

10% m

80% EnmEEEEE

70% umEEmEE

20% mm

60% umEEEm

90% EEEEEEEEE
0%

30% mmm

10% m

(2) Clicking the CO Coverage column

The data can be sorted by coverage rate.

When you click a first time, the data is sorted in order of decreasing percentage.

When you click a second time, the data is sorted in order of increasing percentage.

Example:

File Function

CO0 Coverage

file2.cpp func3
filel.cpp func3
filel.cpp func4
file2.cpp func2
filel.cpp funcl
file3.cpp func2
file2.cpp funcl
filel.cpp func2
file3.cpp func3
file3.cpp funcl

90% EEEEEEEEE
80% EumEEEEE
70% EEEEEEN
60% EEEEEm
40% mmmm
30% mmm
20% mm

10% m

10% m

0%
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(3) Clicking the CO Coverage and the File columns in that order

The data is sorted in order of decreasing coverage separately for each file.
Example:
File Function CO Coverage

filel.cpp func3 80% EmEmEEEE
filel.cpp func4  70% mEmmEmm
filel.cpp funcl 40% mmmm
filel.cpp func2 10% m

file2.cpp func3  90% mEmEEEEEE
file2.cpp func2  60% mEmmEm
file2.cpp funcl 20% mm

file3.cpp func2  30% mmm
file3.cpp func3 10% m

file3.cpp funcl 0%

5.11.13 Searching for Unexecuted Lines

Search a selected address range or function for unexecuted lines. When you click the Find button

dialog box shown below is displayed.

OO 21

Find What |Unesecuted Line =] i
Branch [T) —
Branich [F) Ca

Figure 5.94 Find dialog box

Following three search options are available.

Table 5.33 Search options

g

—

in the toolbar, the Find

Unexecuted Line Instructions not executed yet
Branch (T) Branch instructions that passed on only TRUE side.
Branch (F) Branch instructions that passed on only FALSE side.

Clicking the Search button starts a search.
When a matching instruction is found, the line of that instruction is highlighted.

When no matching instructions are found, a message is displayed.
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5.11.14 Clearing Code Coverage Information
(1) Clearing a specified range of code coverage information

Choose Clear Coverage Range from the context menu, and the Clear Address Range dialog box shown below will be displayed.

Clear Address Range |

Start Address: IEIEIEEI?'E j
End Address: [DDCTTE = Cancel |

Figure 5.95 Clear Address Range dialog box

Specify the start and end address of the range you want to clear.
Click the OK button, and the specified range will be cleared.

(2) Clearing all code coverage information

Choose Clear the Entire Coverage from the context menu, and all code coverage information will be cleared.

5.11.15 Updating Coverage Information

Update the content of the Code Coverage window to the latest. Choose Refresh from the context menu of the Code Coverage
window.

If the coverage information is inhibited from getting updated, the information is not automatically updated when the program

breaks. To view the latest information, therefore, you need to update manually.

5.11.16 Inhibiting Updating of Information
The content of the Code Coverage window is not updated when, for example, the user program has stopped running. Choose

Lock Refresh from the context menu of the Code Coverage window.
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5.11.17 Saving Code Coverage Information to Files
Save the code coverage information of the currently selected sheet to a file.
Choose Save Data from the context menu of the Code Coverage window, and the Save Coverage Data dialog box shown

below will be displayed.

X

: Daka - Address Ranges ll_l

Eile name:
I LI Bru:uwse;..l Cancel |

¥ Alwaps save to this file when saving the session

Figure 5.96 Save Coverage Data dialog box

Enter a file name in which you want the information to be saved.
If a file extension is omitted, the extension “.cov” is automatically attached.

If you specify an existing file name, the file is overwritten.

5.11.18 Loading Code Coverage Information from Files
Load code coverage information files.
Choose Load Data from the context menu of the Code Coverage window, and the Load Coverage Data dialog box shown

below will be displayed.

Load CoverageData 2]

| Load Mode | File Mame | st |
Ower-wite ezl cov Cr00000000
Overwnte  testlZ cov (00000000
hMenge testld cov Cr00000000

Move Up

it

Mowve Do

[ Clear coverage BaM before kadng

a4 I Cancel

Figure 5.97 Load Coverage Data dialog box
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Click the Add button, and the Add Coverage Files dialog box shown below will be displayed.

Add Coverage Files _?IEI
File Mame:
I | 3 | Browse,.. |
Offzet:
{0x000000
Coverage D ata Load Mode
’75“ Dvenrite " Menge

()8 LCancel |

Figure 5.98 Add Coverage Files dialog box

Use this dialog box to enter a coverage information file you want to load. You can specify a load mode and offset for each file
you load.

Only the files bearing the extension “.cov” can be loaded. If you enter any other file extension, an error message is output.
The files you added are listed in the Load Coverage Data dialog box.

The files are loaded in the order in which they are listed. If necessary, use the Up or Down button to change the order.

CAUTION

If the coverage information file you are loading is of a source file specification type, you cannot specify an offset when you
load.

5.11.19 About Coverage Information File Load Modes

Coverage information file load modes are schematically shown below.

(1) When selecting Overwrite

Coverage memory
[Before loading]  [After loading)

Coverage file

Cec2000 Cec2000 Cec2000
[~ | The coverage memaory is overwritten with
L] the data ofthe loaded coverage file.
Ox2FFF Ox2FFF Ox2FFF

Figure 5.99 Schematic of load modes when selecting overwrite
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(2) When selecting Merge

Caoverage file

2000 D000

0x2FFF :2FFF

Coverage memory
[Before loading]

[After loading]

1y Existing data iz read.

D000

PRy

(21 The data ofthe coverage file is
merged with the existing data.

OxdFFF

(31 The merged data is written to
the coverage mermaory.

Iﬁj

Figure 5.100 Schematic of load modes when selecting Merge

(3) Example application of merge mode

Test & Test B Test C
COVErSHE  COVEFANE  COVErae
file file file

COvErageE Memary

[after loading in the merge mode)

Figure 5.101 Schematic of merge mode applications

[Procedure]

(1) Open the Load Coverage Data dialog box.

[Example]

A= the result of test
A B, and C, the CO
coverage iz 79%.

To begin with, select the check box labeled “Clear coverage RAM before loading.”

(2) Add a coverage file for test A in merge mode.

(3) Add a coverage file for test B in merge mode.

(4) Add a coverage file for test C in merge mode.

(5) Click the OK button.

With the above, you are finished merging three files.

Recalculating percentages in the Code Coverage window you can view the coverage (in percentage) of those tests as a whole.

Furthermore, the merged data can be saved to a file, so that you can manage those data as a single file.
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5.11.20 Showing Code Coverage Results in the Editor Window

When the Editor window is displayed in source mode, coverage results are displayed in its code coverage column.
The positions corresponding to the source lines that have had instructions executed are highlighted in yellow.

If coverage related settings are changed in the Code Coverage window, the display of the corresponding code coverage column

is also updated.

Bl

=0l =i

Lire Saur... | E.| C] 5. Sowce

21 void tutorial (void) Zl

<2 |FEZ24 {

23 long =a[10] ;

24 long j:

25 int i;

26 struct Jample far *p sam;

a7

28 |FE227 p sam= mwalloe(sizeol (scructc Sample))

29 |FEZ3E init(p_sam) ;

30

31 |FEzZa7 for({ i=0; i<10; i++ ){

<2 |FEZ32 i = wand(};

33 |FE25E 1f(3 < o) ¢

34 |FE263 j = =3:

35 H H b
| | Ay

Figure 5.102 Example of code coverage results
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5.12 Measuring Data Coverage

5.12.1 Measuring Data Coverage
The E100 emulator has its code coverage, data coverage and realtime profile functions usable exclusively to each other.
To use the data coverage function, choose Data Coverage in the Exclusive Functions section on the System page of the

Configuration Properties dialog box.

Data coverage is the function to indicate “what kinds of accesses have been made” to the data area.

This function collects access information every byte without causing a program to break. Therefore, the realtime capability of
the user program will not be lost.

The coverage result is updated upon a break.

The E100 emulator comes with 512 Kbytes of data coverage memory.
With initial settings, the data coverage memory is allocated automatically to addresses in the ROM and RAM areas in this

order.

5.12.2 Opening the Data Coverage Window

Choose Code -> Data Coverage from the View menu or click the Data Coverage toolbar button ||

The Data Coverage window initially appears in a blank state.

=
% | B[ | = w X |

Range | Access Rate |

Perzentage

( Add Range. ..

Eu:li-t Ramge.. .

Delete Range

Address | Lakbel | Area | Data I

mﬁddress Range ."(. Section }H. Task Stack ,|r"

Figure 5.103 Data Coverage window
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(1) Measurement method

The Data Coverage window consists of three sheets.

Table 5.34 Sheets of the Data Coverage window

Sheet name Description
Address Range sheet Measurement is performed on any address range.
Section sheet Measurement is performed on a specified section.
Task Stack sheet Measurement is made of all task stack areas.

The respective sheets permit multiple ranges to be registered.
The Task Stack sheet supports only automatic registration.

Up to three instances of the Data Coverage window can be opened at the same time.

5.12.3 Allocating Data Coverage Memory (Hardware Resource)
(1) Memory allocation

Before data coverage can be measured, data coverage memory must be allocated to the addresses at which to be measured.
Coverage data can be obtained from only the address range that has had memory allocated.
To allocate data coverage memory, use the Allocation of Data Coverage Memory dialog box. To open it, choose Hardware

Settings from the context menu of the Data Coverage window.

Allocation of Data Coverage Memory x|

Allocation of Coverage Memon:

Address | Block | Add, .. |
1

00000 - OFFFF

10000 - 1FFFF 2

E0000 - EFFFF 3 Clear |
FOOO0 - FFFFF 4

Al Clear I
Dafaudt |

Hep | ok | Cancel |

Figure 5.104 Allocation of Data Coverage Memory dialog box

The emulator permits any of 1-8 blocks (maximum 512 Kbytes) each beginning with the 64-Kbyte boundary to be specified as
a data coverage measurement area.

Contiguous blocks or noncontiguous blocks, either one, can be set.

With initial settings, the coverage memory is allocated to addresses in the ROM and RAM areas.
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noooon

010000

01FFFF

240000

24FFFF

FEOOOD

FFOO00

FFFFFF

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
be measured

Area where coverage can
be measured

Figure 5.105 Schematic of data coverage memory allocation

(2) Changing memory allocation

If coverage memory allocation is changed, the coverage data acquired from the addresses before being changed is retrieved

from coverage memory into a coverage-only buffer.

Buffer for
coverage niooon

nooonn

01FFFF

Area where coverage can
be measured

(2} Data acguisition
240000

—

Area where coverage can
be measured

(1) Allocation change

24FFFF

FEOOOD

Area where coverage can
be measured

FFOO00

FFFFFF

Area where coverage can
be measured

Figure 5.106 Schematic of data coverage memory allocation change

The data accumulated in a coverage-only buffer is retained until the user clears it.

However, data is not updated for the areas that have no coverage memory allocated.

The coverage information shown in the Data Coverage window includes the content of the coverage-only buffer.
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5.12.4 Measuring an Address Range
The E100 emulator shows the access information it collected from a user-specified address range.

|
% | 3 [ | =f W X \
Range |Access Rate |
0o05cO — O00pAZ 0%

Address | Lakel | Area | Data ﬂ
oooaco RATM e7 f8 1k 03

oo0acy RATM de 6f ac 24

oooscs RAT 23 df bd ge

oo0ace RAIM c7 b9 dl 02

ooosDo RATM 09 k7Y 40 30 j
mﬁddress Range ."(. Section }H. Task Stack j‘

Figure 5.107 Data Coverage window (address specification)

The Data Coverage window is vertically divided into halves by a splitter.

The upper area shows the address ranges to be measured and access rates.

Table 5.35 Contents in the upper area of Data Coverage window
[Range] Address ranges in which coverage is measured
[Access Rate] Shows access rates by a percentage and graph

The lower area shows detail information of the address range selected in the upper area.

Table 5.36 Contents in the lower area of Data Coverage window

[Address] Address value
[Label] Label name
[Area] Memory area (FlashROM, RAM, SFR)

This column is blank for unused areas.

[Data] Memory data
The accessed data has its background displayed in purple.

If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage
information of those addresses is retained, updating of coverage information by program execution does not apply.

The acquired coverage information is accumulated in memory until the user clears it.
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5.12.5 Adding Address Ranges

Follow the procedure described below to add address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Right-click in the upper area of the Address Range sheet and choose Add Range from the context menu.

E
% | B[ | = w X
Range |Access Rate |

Percentage

&
Edit Ramge. ..
Address | Lakel | Area | Dats Delete Range

mﬁddress Range ."(. Section }H. Task Stack j‘

Figure 5.108 Data Coverage window

2. In the Add Address Ranges dialog box that is displayed, enter an address range.

Add Address Range

Erd Address: | |E3E - Cancel

21
Start Address: (r5'|2 J j

Figure 5.109 Add Address Range dialog box
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3. The address range you have added will be displayed in the upper area of the Data Coverage window.

E
% | &2 [ | % X
Range |Access Rate I

000512 — O00G3E -

Address | Lakel | Aresa | Data 3
ooosiz FAM 40 52 e3d feo
0oos1e FAM al af 18 =7
oooala FamM ad 71 7f 0z
CO0S1E FAM dé Oa la fa
oooszz FAM 10 19 £7 35 ;I

mﬂddress Range l.-{. Section h Tash Stack j‘

Figure 5.110 Data Coverage window

5.12.6 Changing Address Ranges

Follow the procedure described below to change address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Select an address range you want to change in the Address Range sheet and while holding it selected, choose Edit Range

from the context menu.

£
% | &2 [ | % X \
Range |Access Rate I

| """"" Percentage ‘

fadd Ranoe,,,
( Edit Range. ..
Celete Range I

Address | Label | Area | Data ﬂ
ooosiz RAT 40 52 e3 feo
0o00ale RAIM al a9 18 =7
ooos51a RATM ad 71 7f 02
O0051E RATM dié 0Oz la fa
oooszz RAT 10 19 £7 35 j

m.nddress Range .-'{. Section }1. Tazk Stack. f

Figure 5.111 Data Coverage window
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2. In the Edit Address Range dialog box that is displayed, change the address range.

Edit Address Range

L
9]

g
Statt Addess: | [000700 ]
End Address: ”UUDEEE I vI Cancel |

Figure 5.112 Edit Address Range dialog box

3. The address range you have changed will be displayed in the upper area of the Data Coverage window.

|
% | &2 [ | % X |

Range | Access Rate |

|nnn?DD - OOOSEE -

Address | Lakel | Aresa | Data 3
ooo7oo FAM
ooo704 FAM
ooo7os FamM
ooo7oe FAM
ooo7 10 FAM ;I

mﬂddress Range l.-{. Section h Tash Stack j‘

Figure 5.113 Data Coverage window
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5.12.7 Removing Address Ranges
Follow the procedure described below to remove address ranges.

(1) From the Address Range sheet of the Data Coverage window

1. Select an address range you want to remove in the Address Range sheet and while holding it selected, choose Delete Range

from the context menu.

|
% | 8 @ | = % X |

Range |Access Rate |
000700 - OO02EE -t
OO1ZEE - 00133a 0%

Petcentage

add Range. ..

Edit Rande. ..

Address | Lakel | Area | Data

oao7too RaM
0ao7o4 BAM
oaotos EAM
oao7oc RAM
0ao7 1o RaM ;I

mnddress Range .l'{. Section h Task Stack f'

Figure 5.114 Data Coverage window

2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, click

the Yes button. If you do not save, click the No button.

Mo Cance|

Figure 5.115 Confirmation of Edit Address Range dialog box
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3. The address range you have selected will be removed.

Data Coverage |

% | &2 [ | % X

Range

|Access Rate |

OO01ZEE — 001334

o=

Address | Lakel | Area | Data

CO1ZEE
O01ZEF
0O12F3
0a12F7d
CO1ZFE

17 j

EAM oo 73 A7

RAM 45 gh 6e kO

RAM 0d 4 00 88

RaM 13 99 5e ak

EAM 14 fh ce kb9 j

m.nddress Range .-'{. Section }1. Tazk Stack. f

Figure 5.116 Data Coverage window
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5.12.8 Measuring Sections
The E100 emulator shows the access information it collected from a user-specified section.

%
% | 3 [ | =f W X \

Zection |Access REate |
ooo41c - 00071E (stack) 13 %.
ooo071c - 000A1E (istack) 0%

0%
Address | Lahel | Area | Data ﬂ
O006BAS RAM dS ff 4e 9b
O00BAC BAM B0 k7T 95 Qe
OC0O06EOD BAM a’
0006E4 RAM == |
O006ES RAM j

4 I }I'-. Address Range hSectiun .f{. Task Stack j‘

Figure 5.117 Data Coverage window (section name specification)

The Data Coverage window is vertically divided into halves by a splitter.

The upper area shows the address ranges (section names) to be measured and access rates.

Table 5.37 Contents in the upper area of Data Coverage window
[Section] Address ranges (sections) in which coverage is measured

[Access Rate] Shows access rates by a percentage and graph

The lower area shows detail information of the address range selected in the upper area.

Table 5.38 Contents in the lower area of Data Coverage window

[Address] Address value
[Label] Label name
[Area] Memory area (FlashROM, RAM, SFR)

This column is blank for unused areas.

[Data] Memory data
The accessed data has its background displayed in purple.

If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage
information of those addresses is retained, updating of coverage information by program execution does not apply.

The acquired coverage information is accumulated in memory until the user clears it.
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5.12.9 Adding Sections

Follow the procedure described below to add sections.
(1) From the Section sheet of the Data Coverage window

1. Right-click in the upper area of the Section sheet and choose Add Range from the context menu.

£
% | B[ | = w X
Section |Access Fate |
Percentage

Address | Lakel | Area | Data

4 I }I'-. Address Range hSectiun .f{. Task Stack j‘

Figure 5.118 Data Coverage window

2. In the Add A Section dialog box that is displayed, enter a section name.

add A Section

Section;

stack =] Cancel |

Figure 5.119 Add A Section dialog box
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3. The address range (section name) you have added will be displayed in the upper area of the Data Coverage window.

Data Coverage |
o% | N[ | =Wt X |
Section |Access Eate |

00041c — 00071B (stack) -

Address | Lahel | Area | Data 3
ooo41c RAM oo oo oo oo
ooo4zo RAM oo oo oo oo
o004z 4 RAM oo oo oo Qo

4 I }I'-. Address Range hSectinn ;{. Tazh Stack. f

Figure 5.120 Data Coverage window

5.12.10 Removing Sections

Follow the procedure described below to remove sections.

(1) From the Section sheet of the Data Coverage window

1. Select a section name you want to remove in the Section sheet and while holding it selected, choose Delete Range from the

context menu.

£
% | 3 [ | =f W X \
Section |Access Fate |
oo041c - 00071E (stack) 13%.
I:IFEi 014 — OF397F [progrsat) s
Petcentage
Add Range...

Address | Lekel |Area | Data Edit Range. ..

4 I }I'-. Address Range hSectinn ;{. Tazk Stack. f

Figure 5.121 Data Coverage window
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2. A dialog box prompting for your confirmation will be displayed. Choose to save or not save coverage data. To save, click

the Yes button and specify a file name. If you do not save, click the No button.

]

Mo Zancel

Figure 5.122 Confirmation of Removing Section dialog box

3. The section name you have selected will be removed.

Data Coverage |
% | L [ | =f %t X
Section |Access FEate |

00041¢ - 00071E (stack) kE] D
OFE980 - OFSAAE [(interrupt) ol

Address | Label |Area | Data | ﬂ

4 I }I'-. Address Range }H.Sectiun .f{. Tazh Stack {'

Figure 5.123 Data Coverage window
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5.12.11 Measuring Task Stack
The Task Stack sheet shows the access information collected from a task stack.
Task stacks are automatically registered.

You cannot add, remove or change any task.

If tasks are changed pursuant to alterations of the user program, for example, the window is automatically updated.

=
% | 3 [ | =t X
Tazk |Access Rate |;|

OO0EOQC - OOCOEGF [TaskID=11, Entry= task011) 0%

IZIIZIIZIAE:J'} 000a87Y [TaskID=1, Entry= main] 10 [N
001000 - 001063 (TaskID=16, Entry=_ taskO1g) 0%
000FSC - OOOFFF (TaskID=15, Entry=_ task015) 0% [
O00AEC - ODOB4F (TaskID=3, Entry= task003) 0% =l
Address | Label | Area | Data | ;I
oooad0 RAM

_
oo0ad4 RAM
oooa4g RAM
oooa4c RAM a8 8b 9a al

Kl

4 I }I'-. Address Range }H. Section hTask Stack f(

Figure 5.124 Data Coverage window (task stack specification)

The Data Coverage window is vertically divided into halves by a splitter.

The upper area shows the automatically registered task stacks and access rates.

Table 5.39 Contents in the upper area of Data Coverage window
[Task] Task stacks (task ID, task entry label)
[Access Rate] Shows access rates by a percentage and graph

The lower area shows detail information of the task stack selected in the upper area.

Table 5.40 Contents in the upper area of Data Coverage window

[Address] Address value
[Label] Label name
[Area] Memory area (FlashROM, RAM, SFR)
This column is blank for unused areas.
[Data] Memory data
The accessed data has its background displayed in purple.
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If located outside the coverage memory allocated area, address lines are displayed in gray. Although the existing coverage
information of those addresses is retained, updating of coverage information by program execution does not apply.

The acquired coverage information is accumulated in memory until the user clears it.

5.12.12 Clearing Data Coverage Information

(1) Clearing a specified range of data coverage information

Choose Clear Coverage Range from the context menu of the Address Range or the Section sheet. The Clear Coverage Range
dialog box shown below will be displayed.

21x]
Start Address: II:":":"324 j
End Address: I':":” 287 j Cancel |

Figure 5.125 Clear Coverage Range dialog box

Specify the start and end address of the range you want to clear. Click the OK button, and the specified range will be cleared.

(2) Clearing all data coverage information

Choose Clear the Entire Coverage from the context menu, and all data coverage information will be cleared.

5.12.13 Updating Coverage Information

Update the content of the Data Coverage window to the latest.

Choose Refresh from the context menu of the Data Coverage window.

If the coverage information is inhibited from getting updated, the information is not automatically updated when the program

breaks. To view the latest information, therefore, you need to update manually.

5.12.14 Inhibiting Updating of Information
The content of the Data Coverage window is not updated when, for example, the user program has stopped running.

Choose Lock Refresh from the context menu of the Data Coverage window.
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5.12.15 Saving Data Coverage Information to Files
Save the data coverage information of the currently selected sheet to a file.
Choose Save Data from the context menu of the Data Coverage window, and the Save Data dialog box shown below will be

displayed.

2lx
I 3 | Browse... | Cancel

¥ Always save to this file when saving the session

Save Data - Sections

Figure 5.126 Save Data dialog box

Enter a file name in which you want the information to be saved.
If a file extension is omitted, the extension “.cdv” is automatically attached.

If you specify an existing file name, the file is overwritten.

5.12.16 Loading Data Coverage Information from Files

Load data coverage information files.

Choose Load Data from the context menu of the Data Coverage window, and the Load Coverage Data dialog box shown
below will be displayed.

Load CoverageData 2]

| Load Mode | Fie Mame | Offset |
Dwer-wite ezl cdy C00000000
Overwnte  testlZ cdy (00000000
Merge testD3 cdv D00000000

hove Up

it

Mowve Dov

[~ Clear coverage RaM befors loadng

0K I Caricel

Figure 5.127 Load Coverage Data dialog box
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Click the Add button, and the Add coverage data file dialog box shown below will be displayed.

el
Eile Mame:
I 3 | Browse... |
Offget:
|nxnnnunn
Coverage Data Load Mode
’Vﬁ' Oxenarite " Memge
ok LCancel |

Figure 5.128 Add coverage data file dialog box

Use this dialog box to enter a coverage information file you want to load.

You can specify a load mode and offset for each file you load.

Only the files bearing the extension “.cdv” can be loaded. If you enter any other file extension, an error message is output.
The files you added are listed in the Load Coverage Data dialog box.

The files are loaded in the order in which they are listed.

If necessary, use the Up or Down button to change the order.
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5.13 Viewing Realtime Profile Information

5.13.1 Viewing Realtime Profile Information

The E100 emulator has its code coverage, data coverage and realtime profile functions usable exclusively to each other.

To use the realtime profile function, choose Realtime Profile in the Switching function section on the System page of the
Configuration properties dialog box.

Realtime profile is the function to measure execution performance within an area allocated to addresses in the profile range,
one function or one task at a time. It will help you find the locations and causes of performance degradation in an application
program.

Measurements are carried out without obstructing user program execution.

The measurement results are updated when the program breaks.

(1) Function profile

Execution performance is measured one function at a time.

The Realtime profile window shows function names, the start addresses of functions, function sizes, counts and the cumulative
execution time, execution rate and average execution time of functions.

The function profile of the E100 emulator does not include the execution time of subroutines in its cumulative display of

function execution time.

CAUTION
The function profile is subject to the following limitations:

(a) About the areas to be measured

The E100 emulator can acquire profile information on all functions in areas up to 8 blocks, each in 128 KB units.
Each block you set can be comprised of a contiguous or noncontiguous address area.
No functions can be set that are outside the range of block addresses. In that case, the functions or tasks are displayed in gray.

(b) Limit to the number of functions

Measurement can be taken of up to 8K — 1 (= 8,191) functions.
If the number of functions measured exceeds 8K — 1 (= §,191), the extra functions are excluded from the subject of

measurement. In that case, those functions are displayed in gray. (Function names, address and function sizes are displayed in

gray.)

(¢) In-line expansion

The functions that are expanded in-line for optimization by the compiler are not displayed in the Realtime Profile window.

(d) Recursive functions

Although the execution time of recursive functions can be measured correctly, they are executed only once.
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(e) Relationship between Go execution start address and break address within a measurement range and the measurable range
i Execution start from function g

2l
hiii

hid;

k(s
® @ 6\

h h 1 h

Range that can he measured

ki3]
g );

Figure 5.129 Measurable range

Measurable range when the program breaks at the location of a black dot [e]: Execution time and execution count of functions
h and k

Measurable range when the program breaks at the location of a red dot [e]: Execution time and execution count of functions h
and k

Measurable range when the program breaks at the location of a blue dot [@]: Execution time and execution count of functions h
and k

For the function g, the execution time and count in its executed portion can be measured.

Thus, the above is the relationship between break addresses and the measurable range.
Even after the program returned to a high-order function, execution counts of the function from which program execution
started cannot be measured.

(f) Function measurement
To measure functions accurately, you need to be in a function to be measured for 100 ns or more after entering the function.
Otherwise, the execution time and count may not be measured properly.

(g) Debug information option
To get execution time and execution count of functions, you need to specify a source file that includes the functions for
measurement or an option that outputs debug information to the library during compiling. When not specifying the Debug

information option, you cannot measure execution time and execution counts of the function.

(h) Maximum execution time and minimum execution time
With the realtime profile, you cannot measure the maximum and minimum execution time of a function. To measure the

maximum and minimum execution time of a function, use the Performance Analysis window.
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(2) Task profile

Execution performance is measured one task at a time.
The Realtime profile window shows task IDs, counts and the cumulative execution time, execution rate and average execution

time of tasks.

5.13.2 Setting Realtime Profile Measurement Modes

Choose Set Ranges from the context menu that is displayed when you right-click in the present window.

The Realtime Profile Setting dialog box will be displayed. In the Profile Mode list box of this dialog box, you can select
“Function profile” or “Task profile.”

When profile modes are changed, all measurement results are cleared.

5.13.3 Measuring Function Profiles
Measure execution performance one function at a time.

R ealtime Profile 1] |
o B

:B.l Function ]hdd‘r:esal Size | C. ] Time | Fratistic | Average |
2 _anit OrE0Ll4 237 F 00:00:00.039.175.960  4sf] | 00:00:00.019.537.980

2 jsort OFE10Z 188 2 00:00:00.484.026.670 40: | | O0:00:00.242.013.430

2 jochangs OFEiEE 92 & 00:00:00,132.280.050 1ac | 000000068, 020,020

2 _madn OrE2ls 10 1 00:00:00.001.785.730 0% | ©0:00:00.001,735.730

? _buborial OFB2E4 340 2 00:00:00.104.9%0.640 10%[H | 00:00:00.052.495.320

2 _sbhors OFB3TE 1 0 00:00:00,000.000.000 O | 00:00:00,000, 000,000

Figure 5.130 Realtime Profile window (function profile)

The following shows detail information in each column.

Table 5.41 Details on each column

Block Block number

Function Function name

Address Start address of function

Size Function size

Count Number of times a function is called
Time Cumulative time of function execution

The time stamp is displayed in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic Ratio of function Time to Go-Break execution time

Average Average execution time per measurement performed

If located outside the profile memory allocated area, address lines are displayed in gray.

The acquired profile measurement results are accumulated in memory until the user clears them.
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5.13.4 Setting Function Profile Measurement Ranges

Choose Set Ranges from the context menu that is displayed when you right-click in the present window.

The Realtime Profile Setting dialog box will be displayed. In this dialog box, set a profile measurement range.

[Function mode]

Realtime Profile Setting

Bealtirme Profile Mode: iRl

— List
Allozation of Prafile Meman: Add..
Addrezs | Block | o]
Clear
Q0000 - 1FFFF 1
EQ000 - FFFFF 2 All Clear
Drefault
Save... Load... Help k. Cancel

Figure 5.131 Realtime Profile Setting dialog box

(1) Memory allocation

Before function profiles can be measured, profile memory must be allocated to the addresses at which to be measured. Profile

data can be obtained from only the address range that has had memory allocated.

The emulator permits any of 1-8 blocks (maximum 1 Mbyte) each beginning with the 128-Kbyte boundary to be specified as a

profile measurement area.

Contiguous blocks or noncontiguous blocks, either one, can be set.

With initial settings, the profile memory is allocated to addresses in the ROM and RAM areas.

(2) Automatic function detection

When profile memory is allocated to addresses, the E100 emulator automatically detects functions included that address range

and registers those functions in the window.
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5.13.5 Saving Function Profile Measurement Ranges

Save the current task mode and function profile measurement range (memory allocation state).

Click the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.

Enter a file name in which you want function profile measurement ranges to be saved.

If a file extension is omitted, the extension “.rpf” is automatically attached.

If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.6 Loading Function Profile Measurement Ranges
Load a function profile measurement range.
Click the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

Laok in: Iﬁ Debug j - £ R~

5 k3000, rpf
SaveDatal0l . rpf
SaveDatal0z, rpf

Filz name: ISaveDataDDD.rpf Open

Files of type: | RealProfile Files [*.1pf =l Cancel |

7

Figure 5.132 Open dialog box

Enter a file name you want to load.

Only the files bearing the extension “.rpf” can be loaded. If you enter any other file extension, an error message is output.
When a file load is complete, the list in the Realtime Profile Setting dialog box is updated.

If task profile information is included in the loaded file, modes in the Realtime Profile Setting dialog box are switched to task

mode.
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5.13.7 Measuring Task Profiles

Measure execution performance one task at a time.

RealtimeProfile A
“a B 5| M |
Block | Task ID | count | Time | statistic | average B
1 0 (M3T-MR30/4 or Tdle) 1 00:00:00.577.565.090 164 00:00:00. 577, 565.090
1 L [ main) L 00:00:00.084.891.850 24 00:00:00.024.891.4950
1 z (_taski) 38 00:00:00.972.308.480 zos[ N 00:00:00.025.587.060
1 3 [ task) 35 00:00:00.541.265.250 154 00:00:00.021.650. 610

[

Figure 5.133 Realtime Profile dialog box (task profile):

The following shows detail information in each column.

Table 5.42 Details on each column

Block Block number

Task ID Task ID, entry address

Count Number of times a task is called
Time Cumulative time of task execution

The time stamp is displayed in the form shown below.
Hours:minutes:seconds.milliseconds.microseconds.nanoseconds

Statistic Ratio of task Time to Go-Break execution time

Average Average execution time per measurement performed

Disabled tasks are displayed in gray.

The acquired profile measurement results are accumulated in memory until the user clears them.
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5.13.8 Setting Task Profile Measurement Ranges
Choose Set Range from the context menu that is displayed when you right-click in the present window.
The Realtime Profile Setting dialog box will be displayed. In this dialog box, set a profile measurement range.

[Task mode]

Realtime Profile Setting I EI

Realtime Profile Mode: T azk Profile

— List

Task List:

Tazk D | Entrp Address | Block =

E 0 MAT-ME3I0/4 o dle 1

B 1 _hain 1

2 _taskd 1

[ 2 _taskZ 1

B 4 _taskx 1

B _taske 1 Enatiedll Task |
[ Lagky 1 al

q | E Disable A Task |

Save. | lead. | Hep [ ok ] conce |

Figure 5.134 Realtime Profile Setting dialog box

(1) Automatic task detection

If you have downloaded a load module that has the OS included in it, the E100 emulator automatically detects a task list.

(2) Selecting tasks

Select the check box of a task ID you want to measure. (By default, all check boxes are selected.)

The selected tasks will automatically be assigned block numbers (1-8).

CAUTION
If measurement blocks are lacking, block numbers become blank, so that no more task IDs can be registered. In that case,

deselect the check boxes of unnecessary task IDs.
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5.13.9 Saving Task Profile Measurement Tasks

Save the current task mode and measurement tasks (task IDs and enabled/disabled states).

Click the Save button of the Realtime Profile Setting dialog box, and the Save As dialog box will be displayed.

Enter a file name in which you want task profile measurement tasks to be saved.

If a file extension is omitted, the extension “.rpf” is automatically attached.

If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.10 Loading Task Profile Measurement Tasks
Load task profile measurement tasks.
Click the Load button of the Realtime Profile Setting dialog box, and the Open dialog box will be displayed.

2 x|
Laok in: Iﬁ Debug j - £ R~

5 k3000, rpf
SaveDatal0l . rpf
SaveDatal0z, rpf

Filz name: ISaveDataDDD.rpf Open

Files of type: | RealProfile Files [*.1pf =l Cancel |

7

Figure 5.135 Open dialog box

Enter a file name you want to load.
Only the files bearing the extension “.rpf” can be loaded. If you enter any other file extension, an error message is output.
When a file load is complete, the list (task list) in the Realtime Profile Setting dialog box is updated.

If any loaded task IDs are nonexistent, although they are displayed once in the list (task list) in the Realtime Profile Setting
dialog box, it is only the existing task IDs that are registered as measurement tasks when you click the OK button.

Reopening the Realtime Profile Setting dialog box, you can check the currently registered measurement tasks.

If function profile information is included in the loaded file, modes in the Realtime Profile Setting dialog box are switched to

function mode.
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5.13.11 Clearing Realtime Profile Measurement Results
Choose Clear from the context menu of the Realtime Profile window, and all measurement results will be cleared.

Unless you choose to Clear, measurement results are accumulated in memory.

5.13.12 Saving Realtime Profile Measurement Results
Save the current realtime profile measurement results in text format.

Choose Save To File from the context menu of the Realtime Profile window, and the Save As dialog box will be displayed.

Enter a file name in which you want the measurement results to be saved.
If a file extension is omitted, the extension “.txt” is automatically attached.
If you specify an existing file name, a message is displayed asking you to confirm whether you want the file to be overwritten.

5.13.13 Setting the Unit of Measurement
Choose Properties from the context menu that is displayed when you right-click in the present window.

The Properties dialog box will be displayed.

Properties El

b eazurement interval

Meazurement interval;

| k. I Cancel

Figure 5.136 Properties dialog box

The unit of measurement can be selected from the following options:
10 ns, 20 ns, 40 ns, 80 ns, 160 ns, 1.6 ps

CAUTION
When the currently set unit of measurement is changed, the measurement results hitherto accumulated are cleared.
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5.13.14 Maximum Measurement Time of the Realtime Profile

(1) Maximum measurement time

The timer used for performance measurement is comprised of a 40-bit counter. The maximum measurement time varies with
the unit of measurement selected.
To select a unit of measurement, specify it in the Measurement interval drop-down list of the Properties dialog box.

The measurable maximum times are listed below.

Table 5.43 Maximum measurement time

No. Resolution Maximum measurement time

1 10ns Approx. 3 hours, 03 minutes, 15 seconds

2 20ns Approx. 6 hours, 06 minutes, 30 seconds

3 40ns Approx. 12 hours, 13 minutes, 00 seconds
4 80ns Approx. 24 hours, 26 minutes, 00 seconds
5 160ns Approx. 48 hours, 52 minutes, 01 seconds
6 1.6us Approx. 488 hours, 40 minutes, 18 seconds

CAUTION

Note that performance measurement produces an error of + “2 resolution + 100 ns” (when resolution = 20 ns, +140 ns)
whenever entering functions. If the resolution is 20 ns and you enter functions 10 times, £1400 ns error occurs.

(2) Maximum measurement count
Execution counts of the realtime profile are measured using a 16-bit counter. Measurement can be taken of up to a count of
65,535.
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5.14  Detecting Exception Events

5.14.1 Detecting Exception Events
The E100 emulator permits you to detect various exception events that have occurred during user program execution.
Exception events include an abnormal behavior of the user program, as well as an overflow of the measurement counter of any

function involved, etc. Detection of a specified exception event can be set as a condition of a breakpoint or trace point.

(1) Exception events

The E100 emulator detects the exception events listed below.

- Violation of access protection: An error is detected when an access other than a specified access attribute was attempted.

- Read from uninitialized memory: An error is detected when uninitialized area (not write accessed) was accessed for read.

- Stack access violation: It is detected that the value of the stack register exceeded the stack area.

- Performance overflow: It is detected that during time measurement in a specified section of the program, some section
exceeded the maximum measurement time or maximum measurement count.

- Realtime profile overflow: It is detected that during profile measurement, some function (or task) exceeded the maximum

measurement time or maximum measurement count.

- Trace memory overflow: It is detected that trace memory overflowed.

- Task stack access violation: It is detected that a write to the relevant task stack was attempted from another task.

- OS dispatch: It is detected that a task dispatch occurred.

5.14.2 Detecting an Access Protect Violation
This is the function to detect an access protect violation such as a data write to the ROM area or an access to an unused area

(for read, write or instruction execution) and outputs an error.

(1) Access attributes

Following attributes can be specified in word units for any area.

Read/Write: Accessible for both read/write

Read Only: Accessible for read only

Write Only: Accessible for write only

Disable: Access prohibited

Disable (OS): Any access except from OS is prohibited (this attribute is automatically assigned when a program including an
OS is downloaded).

(2) Protected arcas

Any area in the entire memory space may be access protected.
At emulator startup, the whole area is by default assigned a Read/Write access attribute.
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(3) Methods for setting protection

There are following two methods of specification:

- Automatic setting by section information in a download module

- Specifying the access attribute of any area individually

(4) Detection method
An access protect violation is detected by the emulator’s internal resources (blocks 1-16).

The blocks are automatically allocated by the emulator’s exclusive algorithm.

CAUTION
Since the emulator’s internal resources are limited, not all blocks can be access protected. In that case, reduce the amount of

used blocks by “removing blocks” before setting protection again.

Access attribute

Read/Write
Write access > Read Only -> Detected
Read access > Write Only > Detected
Read access > Disable -> Detected
Write access

Figure 5.137 NG patterns of detection methods

(5) Actions taken when an access protect violation is detected

The following actions can be set:

- Display a warning

Selecting the Access Protect Violation check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Make the detection of an access protect violation a condition of a hardware breakpoint

- Make the detection of an access protect violation a condition of a trace point
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5.14.3 Setting an Access Protected Area

Follow the procedure described below to set an access protected area.

(1) From the Hardware Break dialog box

1. Select the Exception check box on the Hardware Break sheet and then click the Detail button.

iy ]|
Hardware Ereak |OR | Exception I

condition and combination setting
—¥ ©OR condition:

Eventinuse: 0  Detal |

I Other conditions:

IAND(AccumuIation) j
Event in use : 0 Dekail |

v Exception:,

Dl leh:
Exceptional Dotal ] elayicycle)
events | J I—D

Tatal: 0 Ewvent

Event used 0 Freel& Detail...l Reqistered events...l
Save... | Load... | Help | Apply I Close I

Z

Figure 5.138 Hardware Break dialog box

2. The Exception page shown below will appear. Click the Detail button to the right of the Violation of access protection check
box.

=10l x|

Hardware Break, | OR. EXCBDUUHI

" wiolation of access prokection

[~ Read from a uninitislized memary | Detail,

™ Stack access violation Detail. ..

[ Performance overflow
™ Realtime profile overflow

™ Trace memary overflow

[ Task stack access violation

[~ 05 dispatch

Event used 0 Freel& Detail...l Reqistered events...l
Save... | Load... | Help | Apply I Close I

Z

Figure 5.139 Hardware Break dialog box
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3. The Violation of access protection dialog box shown below will be displayed.
To have the access attributes automatically set according to the section information in a download module when a program is
downloaded, select the check box labeled “Automatically set address areas at downloading.”

Yiolakion of access protection ]
v dutomatically zet address areas at downloading
Address Areas:
Block Mo. | Label | Start Address - End Address | Access Atlr... | Update
1 (BkR) __COM_... 00000000 - 00007 25F Read wfite Add
1 [BkR] 000071 260 - 0O001FFF Dizable P -
02 [1mB] 00002000 - DOOEFFFF Dizable F mdifys....
02 [1MB] MF_top 000F0000 - DOOF1FFF Read Only
03 [(BkB) 000F 2000 - DOOF39E3 Read Only
03 [BkR] [00F39E 4 - O00F3FFF Dizable Delete
02 [1mB] 000F4000 - DOOFDEFF Dizable O —
04 [8KE] __INT_%.. ODOFE0OO - DOOFEOFF Read Orily Delete theblask
04 [BkB) OOOFE100 - OOOFFFDE Dizable Delete al
04 [BkR) OOOFFFDC - O0OFFFFF Read Only L
Cancel
Help

Figure 5.140 Violation of access protection dialog box

4. Click the Update button, and the access attributes will be updated according to the section information in a download
module.

5. To add an access attribute manually, click the Add button. The Access protection condition dialog box shown below will
appear. Specify any address range and access attribute.

Access protection condition EI

Start Address: IEDDU =] @
EndAddiess: [FFFF ~| &

attribute write Oy

k. I Cancel |

Figure 5.141 Access protection condition dialog box
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6. The protected area you have added will be displayed in the Address Areas list of the Violation of access protection dialog
box.

Yinlation of access protection EI
W Automatically zet address areas at downloading
Addrezs Areas:
Black Ma. | Label | Start Addrezs - End Address | Access At |
01 [8kE) _ COM_.. 00000000 - 00001 25F Read wiite
01 [2kE] 0000 260 - 00001 FFF Dizable
02 [1ME] Q0002000 - D000DFFF Dizable
02 [1ME] QO0O0EDOD - OOQ0FFFF “Wiite Only
02 [1ME] 00070000 - DO0EFFFF Dizable
02 [1ME] MR _top QO0FO000 - 0O0F1FFF Fead Only Delete
03 [BkE) O00FZ000 - D00F 33E 3 Read Only ——
03 [8kE] O00F39E4 - O0OF3FFF Dizsable Welete the bloch
02 [1ME] OODFA000 - DOOFDFFF Dizable Delete al
04 [BkE) _INT *.. DO0OFEOQOO - DDOFECFF Fead Only
04 [BkE) OOOFETO0 - DOOFFFDE Dizable
04 [BkE] QODFFFCC - QOOFFFFF Read Only 0k |
Cancel
Help

Figure 5.142 Violation of access protection dialog box
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(2) From the Trace conditions dialog box

1. In the Trace Mode drop-down list of the Trace sheet, select Fill around TP. Select the Exception check box and then click
the Detail button.

1 Trace conditions * ;IEIEI

Trace |OR I Exception I Optian I

P
i :‘o!ar‘[ el | Fill around TP j]

condition and combination sekking
¥ OR condition:

Evertinuse: 0  Detal |

1 Other conditions:

IAND(nccumuIation) i l

Eventinuss: 0  Detal |

Trace Mode:

™ Tokal ¢ O Ewvent

T Delay(cycle):
events _lDEtall 4M =

r—Record condition:
@ Al capture ¢ Do nok capture ¥ Step execution is recorded

] oo |

Eventinuse : 0

Evert used 0 Fres 16 Detal... | Regiskered events...l
Save... | Load... | Help | Apply I Close I

p

Figure 5.143 Trace conditions dialog box

2. The Exception page shown below will appear. Click the Detail button to the right of the Violation of access protection check
box.
i Trace conditions * ;IEIEI
Trace | OR

I Violation of access protection ' Detail...

I~ Read from a uninitialized memory  Detail. ..

[ stack access violation Detail, ..

I Performance overflow

I Realtime profile averflow

[ Task stack access violation Detail, . |

I 05 dispatch

Eventused 0O Freelg Detal... | Registered events...l
Save... | Load... | Help | Apply I Close I

2|

Figure 5.144 Trace conditions dialog box
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The Violation of access protection dialog box will be displayed.

The rest is the same as you opened it from the Hardware Break dialog box.

5.14.4 Detecting Initialization-Omitted
This is the function to determine the case where an access for read is performed before being write accessed when both
histories of read access and write access do not exist to be “initialization omitted” and output an error.

In the emulator, the blocks 0-31 (maximum 16 Kbytes) can be specified as a detection area of the initialization-omitted.

(1) Detection method

An initialization-omitted is detected by the RAM monitor function.

Allocate a RAM monitor area to a given address range and enable error detection in that area.

Detection circuit

Both histories of
read access and
write access do
not exist

<Compare>
> Whether accessed for read before > Detected
being write accessed

Figure 5.145 Outline of the initialization omitted

(2) Actions taken when an initialization-omitted is detected

The following actions can be set:
- Display a warning

Selecting the Read from uninitialized memory check box on the Exception Warning page of the Configuration properties

dialog box, you can display a warning in the Status window and in a status bar balloon.
Color display in the RAM Monitor window

- Set the detection of an initialization-omitted as a condition of a hardware breakpoint

- Set the detection of an initialization-omitted as a condition of a trace point
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5.14.5 Detecting a Performance Overflow

This is the function to detect that the time or count being measured by the performance function has exceeded the maximum
measurement time or maximum measurement count and output an error.

Time-out and count-out (count expired) cases in a performance measurement are collectively referred to as a performance

overflow.

(1) Actions taken when a performance overflow is detected
The following actions can be set:
- Display a warning

A warning is displayed in the Performance window.

The result display line of a program section in which a time-out or count-out phenomenon occurred is marked with a string
“Time out” or “Count out.”

Selecting the Performance Overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a performance overflow as a condition of a hardware breakpoint

- Set the detection of a performance overflow as a condition of a trace point

5.14.6 Detecting a Realtime Profile Overflow

This is a function to detect that the time or count being measured by the realtime profile function has exceeded the maximum
measurement time or maximum measurement count and output an error.

Time-out and count-out (count expired) cases in a realtime profile are collectively referred to as a realtime profile overflow.

(1) Actions taken when a realtime profile overflow is detected
The following actions can be set:
- Display a warning

A warning is displayed in the Realtime Profile window.

The function or result display line of a task in which a time-out or count-out phenomenon occurred is marked with a string
“overflow”.

Selecting the Realtime Profile Overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a realtime profile overflow as a condition of a hardware breakpoint

- Set the detection of a realtime profile overflow as a condition of a trace point
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5.14.7 Detecting a Trace Memory Overflow

This is a function to detect that trace memory capacity (4MB cycle) overflowed and output an error.
(1) Actions taken when a trace memory overflow is detected

The following actions can be set:

- Display a warning

Selecting the Trace memory overflow check box on the Exception Warning page of the Configuration properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a trace memory overflow as a condition of a hardware breakpoint

5.14.8 Detecting a Task Stack Access Violation
This function is enabled when a load module that includes the OS is downloaded. It detects that a write to the relevant task

stack was attempted from another task.

(1) Initial settings at startup

At startup, the check box labeled “Automatically set address areas at downloading” is selected (flagged by a check mark).
However, because address information is nonexistent, the function does not work until a program is downloaded.

(2) Actions taken when a task stack access violation is detected

The following actions can be set:

- Display a warning

Selecting the Task stack access violation check box on the Exception Warning page of the Configuration Properties dialog box,

you can display a warning in the Status window and in a status bar balloon.

- Set the detection of a task stack access violation as a condition of a hardware breakpoint

- Set the detection of a task stack access violation as a condition of a trace point
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5.14.9 Setting a Task Stack Area

Follow the procedure described below to set a task stack area.

(1) From the Hardware Break dialog box

1. Select the Exception check box on the Hardware Break sheet and then click the Detail button.

i Hardware Break * =101 x|
Hardware Ereak |OR | Exception |

condition and combination setting
v OR condition:

Eventinuse: 0  Detai |

I oOther conditions:

IAND(F\ccumuIation) j

Event inuse : 0 Detail |

Total: O Event

] Dl le):
Exceptional Detail elay(cycle)
events B | J I—D

Event used 0O Free 16 Detail...l Registered events...l
Save... | Load... | Help | Apply I Close I

.

Figure 5.146 Hardware Break dialog box

2. The Exception page shown below will appear. Click the Detail button to the right of the Task stack access violation check

box.

i Hardware Break o ] 1|

Hardware Break | OR

™ violation of access protection Detail. ..
[ Read from a uninitialized memary  Detail. ..

[ stack access vidlation Dekail. ..

™ Performance overflow
[ Realtime profile overflow

[ Trace memary overflow

[ Task stack access violation 1 Detail.,. ||

[~ 03 dispatch

Event used 0 Freel6 Detail...l Registered events...l
Save,.. | Load. .. | Help | Apply I Close I

P

Figure 5.147 Hardware Break dialog box
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3. The Violation of task stack access dialog box shown below will be displayed. To have the task stack ranges automatically

set when a program is downloaded, select the check box labeled “Automatically set address areas at downloading.”

‘iolation of task stack access : 3¢

¥ Automatically zet addiesz areas at downlboading

Address areas (8K Epe Block 00000 - MFFF)
TaskiD | Labal || StartAddiess - End Address =
1 L main) _STE_TaASKY  00000&428 - 0000859
2ltaskl]  _STE_TASKZ  0O00D&EA - 0000043 Update
I tak?]  _ STE_TASKZ  0O000&3A - DOOO0AAS Add..
4 [_tasks) _STE_TASK4  D0000&AS - DONO0ACS —
5 [hasks) __STE_TASKS  00000ACA - DONO0AES fdadh.
B [_tasky _STE_Tasks  (0000AES - 00000204
7 [ task) T STE_TASKF  O000DB04 - D0000BZ3
B [task] T STE_TASKE  O000DE24 - DO000BA3 Dielete
9_kasks] _ STE_TASKS  000O00B44, - DDOOOBES [edete &l
10 [_taskx) ST _Task10 00000864, - 0000624 -
1 [tasks]  _STE_TASKI1 00000284 - DO000EAS
12 [tasky]  _ STE_TASKIZ 0O000SAS - (O00DECS e
13 [tasks] _ STE_TASK13  DO000ECA - DONONEES :
14 _tasks] _STE_TASK14  00000SES - DO0OOCOY Canzal
15 |_taske] __STK_TASK1S D000OCOA - DOOO0CZT LI T

Figure 5.148 Violation of task stack access dialog box

4. Click the Update button, and the task stack ranges will be automatically set.

5. To add a task stack range manually, click the Add button. The Task stack access condition dialog box shown below will

appear. Specify any task ID and the address range of a task stack.

Task skack access candition x|

Task D [0002
Start Address: IDDUUU-'*'-E‘E‘ | @
EndAddiess: [00000AEB ~| &

] | Cancel |

Figure 5.149 Task stack access condition dialog box

6. The task stack ranges you have added will be displayed in the Address Areas list of the Violation of task stack access dialog
box.
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(2) From the Trace conditions dialog box

1. In the Trace Mode drop-down list of the Trace sheet, select Fill around TP. Select the Exception check box and then click
the Detail button.

+ Trace conditions * - |0]
=101

Trace |OR I Exception I Option I

Erace Mode: - w .,,;,1,][ delay | Fill around TP j ]

condition and cormbination setting
—¥ OR condition:

Eventinuse: 0  Detal |

I Other conditions:
IAND(AccumuIation) j

Evertinuse: 0  Detal |

™ Exception? ) fotal : 0 Event

e ioral Delaylicycle):
xceptional "
EYENES De_talll I il j"

—Record condition:
& al  Capture © Donot capture ¥ Step execution is recorded

o] et

Eventinuse : 0

Event used 0 Free 16 Detail...l Reqgistered events...l
Save. .. I Load... | Help | Apply | Close |

.

Figure 5.150 Trace conditions dialog box
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2. The Exception page shown below will appear. Click the Detail button to the right of the Task stack access violation check

box.

i Trace conditions * ;IEIEI

Trace | or  {EXEEptan ] option |

[ wiglation of access protection Detail..

[ Read from a uninitialized memary  Detail, ..

[ stack access violation Dekail, ..

[ Performance overflow

[ Realtime profils overflow

[ Task stack access violskion ' Detail. ... ||

[ ©3 dispatch

Event used 0O Free 16 Detail. .. | Registered events., ., |

Save... I Load... | Help | Apply | Close

Figure 5.151 Trace conditions dialog box

)

3. The Violation of task stack access dialog box will be displayed. The rest is the same as you opened it from the Hardware
Break dialog box.

5.14.10 Detecting an OS dispatch

This function becomes valid when a load module including an OS is downloaded. It detects that task dispatch occurred.
(1) Actions taken when an OS dispatch is detected

The following actions can be set:

- Display a warning

Selecting the OS dispatch check box on the Exception Warning page of the Configuration properties dialog box, you can
display a warning in the Status window and in a status bar balloon.

- Set the detection of an OS dispatch as a condition of a hardware breakpoint
- Set the detection of an OS dispatch as a condition of a trace point
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5.15  Using the Start/Stop Function

The emulator executes the specified routine of the user program immediately before starting and immediately after halting
program execution. This function is used to control the user system in synchronization with execution and halting of the user

program.

5.15.1 Opening the Start/Stop Function Setting Dialog Box

The routine executed immediately before starting and immediately after halting the user program execution is specified in the
[Start/Stop function setting] dialog box.

To open the Start/Stop function setting dialog box, choose Setup -> Emulator -> Start/Stop function setting... from the menu.

Skart/Stop function setting [ Xl

ek addiess m ﬂ @

~ The specified rowine i3 executed immediately before
ewaction of the usei's progeam.

Starting address j @

r The specified routing is executed immediately Ffter the
stop of the usar's program,

Sefimaties | =l =
oK | cancel ] Help |

Figure 5.152  Start/Stop function setting dialog box

5.15.2 Specifying the Routine to be executed

It is possible to specify the respective routines immediately before starting and immediately after halting the user program
execution.

When The specified routine is executed immediately before execution of the user’s program check box is selected, the routine
specified in the Starting address combo box, which is below this check box, is executed immediately before starting user
program execution.

When The specified routine is executed immediately after the stop of the user’s program check box is selected, the routine
specified in Starting address combo box, which is below this check box, is executed immediately after halting user program

execution.

5.15.3 Limitations of the Start/Stop Function

The Start/Stop function is subject to the following limitations.

- While the Start/Stop function is in use, do not use the debug functions listed below.
(a) Memory setting and download into the program area of a specified routine
(b) Breakpoint setting in the program area of a specified routine

- While a specified routine is executed, the 4-byte value pointed to by the interrupt stack is used under control on the emulator
side.

- The general-purpose registers and flags used in a specified routine are subject to the following limitations.
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Table 5.44 Limitations to the registers and flags

Register/flag Name Limitations

ISP register When a specified routine has ended, the value of this register must be restored to one that
it had when the specified routine started.

U flag When a specified routine has ended, the value of this flag must always be set to 0.

I flag Interrupts are disabled while a specified routine is executed.

- When a specified routine is executed, the debug functions listed below have no effect.
(a) Trace function
(b) Break-related functions
(¢) RAM monitor function
- When a specified routine is executed, non-maskable interrupts are always disabled.
- The table below shows which state the MCU will be in when the user program starts running after a specified routine is

executed.

Table 5.45 MCU Status at start of the user program

MCU Resource Status
MCU general-purpose | These registers are in the state in which they were when the user program last stopped or
registers the MCU registers that were set in the register window by the user. The register contents

changed after a specified routine is executed are not reflected.

Memory in MCU space | Memory accesses attempted after a specified routine is executed are reflected.

MCU peripheral | Operation of the MCU peripheral functions performed after a specified routine is executed
functions are continued.

5.15.4 Limitations to the Statements written in a Specified Routine

The statements written in a specified routine are subject to the limitations described below.

- If a stack needs to be used in a specified routine, always be sure to use the user stack.

- To terminate the processing of a specified routine, write a return subroutine instruction.

- Make sure that one session of processing performed by a specified routine is terminated within 10 ms. If, for example, the
clock is turned off and kept inactive within a specified routine, then the emulator may become unable to control program
execution.

- The values stored in the registers at the time a specified routine starts running are indeterminate. Be sure that the register

values are initialized within a specified routine.

REJ10J1733-0100 Rev.1.00 Apr. 01, 2008
Page 210 of 229 RENESAS



ROE530640MCUO00 User’'s Manual

6. Troubleshooting (Action on Error)

6. Troubleshooting (Action on Error)

6.1 Flowchart to Remedy the Troubles

Figure 6.1 shows the flowchart to remedy the troubles from when power to the emulator is activated until the emulator

debugger starts up. Check this while the user system is disconnected. For the latest FAQs, visit the Renesas Tools Homepage.

http://www.renesas.com/tools

Turning on emulator |

Not normal

LED display of emulator

Normal

Device setting dialog box

v

1. Check the connection of power supply cable.
See “2.5 Connecting the Emulator Power Supply”.

Not normal/Error displayed

of emulator debugger

Normal

Configuration properties dialog

v

1. Check the operating environment etc. of the emulator
debugger.
See “5.1 Setting Up the Emulation Environment”.

2. Reinstall the emulator debugger.

Not normal/Error displayed

box of emulator debugger

Normal

Connecting dialog box of

v

See “6.3.(2) Configuration Properties Dialog Box Does Not
Appear at Emulator Debugger Startup”.

Not normal/Error displayed

emulator debugger

Editor window of emulator

v

See “6.3.(3) Errors Occur at Connecting Dialog Box.

Error displayed

debugger displayed

Normal

Emulator debugger startup completed

v

See “6.3.(4) Errors Occur at Emulator Debugger Startup”.

Figure 6.1 Flowchart to remedy the troubles
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6.2 Self-check Error

When an error occurs in the self-check, check the following.

(1) Recheck the connection of the E100 emulator main unit and MCU unit.
(2) Redownload the proper firmware.

(3) Check the self-check error log of the debugger software, and refer to the instruction described in it. (See Figure 6.2)

“Error occurred during the self-check test.”
dialog is displayed.

Click the OK button.

Check the log in the self-check dialog.

|

Refer to instructions described in the log.

Figure 6.2 Flowchart to check the self-check error

IMPORTANT

Notes on the Self-check:
® Be sure to execute the self-check without connecting to a converter board and the user system.
® When the self-check does not result normally (excluding the target status error), the product may be damaged.
Contact your local distributor.
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6.3 Error at Debugger Startup

(1) When the LEDs of the E100 Do Not Display Normally

Table 6.1 Checkpoints of errors when the LEDs do not display normally

Error

Connection to
the user system

Checkpoint

SAFE LED remains lit.

Check that the power cable is connected.
See "2.4 Connecting the Host Machine" (page 26).

SAFE LED does not light up.

Recheck the connection between the E100 and this product.
See “2.3 Connecting/Disconnecting the MCU Unit to/from the E100
Emulator Main Unit” (page 25).

not go out.

Target Status POWER LED Connected Check that power (Vce and GND) is properly supplied to the user
does not light up. system and that the user system is properly grounded.
Target Status RESET LED does Connected (1) Check that the reset pin of the user system is pulled up.

(2) When using the emulator without the user system, check to see
if a converter board is disconnected from the emulator.
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(2) Configuration Properties Dialog Box Does Not Appear at Emulator Debugger Startup

Table 6.2 Checkpoints of errors at debugger startup

1

Error

Checkpoint

Communication error occurred.
Data was not sent to the target.

Check all emulator debugger settings and interface cable settings.
See “4. Preparing to Debug” (page 67).

(3) Errors Occur at Connecting Dialog Box

Table 6.3 Checkpoints of errors at debugger startup 2

Error

Checkpoint

User system cannot be properly built.

(1) Download the proper firmware.
See “4. Preparing to Debug” (page 67).

(2) Recheck the connection between the E100 and this product.
See “2.3 Connecting/Disconnecting the MCU Unit to/from the E100
Emulator Main Unit” (page 25).

Emulator’s version is not the same version as
the firmware in the target.

Download the proper firmware.
See “4. Preparing to Debug” (page 67).

Target MCU is in the reset state.

(1) Check the reset pin of the user system is pulled up.
(2) Check the reset pin of the user system has changed from "L" to "H"
level.

Target MCU cannot be reset.

(1) If the reset circuit of the user system has a watchdog timer, disable
the watchdog timer.

(2) Check that power is properly supplied to the user system and that the
user system is properly grounded.

Target is in "HOLD" state.

The MCU is either in stop mode or wait mode. Either reset the MCU or
cancel the mode with an interrupt.
See MCU specifications.

Target clock is stopped.

When the clock is supplied from an external oscillator, check that the
oscillator circuit in the user system is oscillating properly.

Target MCU is not receiving power.

Check that power is properly supplied to the user system and that the
user system is properly grounded.

(4) Errors Occur at Emulator Debugger Startup

Table 6.4 Checkpoints of errors at debugger startup 3
Error Checkpoint
Target MCU is uncontrollable. (1) Check that the NQPACK etc. mounted on the user system is

soldered properly.
(2) Check that the connector is installed properly to the user system.
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6.4 How to Request for Support
After checking the items in "6. Troubleshooting (Action on Error)", fill in the text file which is downloaded from the following

URL, then send the information to your local distributor.
http://tool-support.renesas.com/eng/toolnews/registration/support.txt

For prompt response, please specify the following information:
(1) Operating environment
- Operating voltage: V]
- Operating frequency: _ [MHz]
- Clock supply to the MCU: Internal oscillator/External oscillator
(2) Condition
- The emulator debugger starts up/does not start up
- The error is detected/not detected in the self-check
- Frequency of errors: always/frequency ( )
(3) Problem
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7. Hardware Specifications

This chapter describes specifications of this product.

7.1 Target MCU Specifications
Table 7.1 lists the specifications of target MCUSs which can be debugged with this product.

Table 7.1 Specifications of target MCUs for the ROE530640MCU00

Item Description
Applicable MCU M16C/60 Series M16C/64 Group MCUs with 512 KB ROM or less
Evaluation MCU RS5F650MNFG-EVA
ROM size : 8KB+16KB+512KB, RAM size: 31KB
Applicable MCU mode Single-chip mode, memory expansion mode, microprocessor mode

Maximum ROM/RAM capacity 1. Internal flash ROM: 536 KB
OE000h--OFFFFh: Data flash
10000h--13FFFh: Program 1 ROM
80000h--FFFFFh: Program 2 ROM
2. Internal RAM: 31 KB
00400h--043FFh
Power supply voltage Vcel=Vee2 1 2.7--5.5V
Operating voltage/frequency Power supply voltage: 2.7--5.5V 25MHz (with PLL)
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7.2 Differences between the Actual MCU and Emulator
Differences between the actual MCU and emulator are shown below. When debugging the MCU using this product, be careful

about the following precautions.

IMPORTANT

Note on Differences between the Actual MCU and Emulator:
® Operations of the emulator system differ from those of actual MCUs as listed below.

(1) Reset condition
Set the time for starting up (0.2 Vec to 0.8 Vee) 1 ps or less.

(2) Initial values of internal resource data of an MCU at power-on

(3) Interrupt stack pointer (ISP) after a reset is released

(4) Capacities of the internal memories (ROM and RAM)
The evaluation MCU of this product has RAM of 31 KB (00400h--07FFFh) and flash ROM of 8 KB
(OE000h--OFFFFh), 16 KB (10000h--13FFFh) and 512 KB (80000h--FFFFFh).

(5) Oscillator circuit
In the oscillator circuit where an oscillator is connected between pins Xy and Xoyr, oscillation does not
occur because a converter board is used between the evaluation MCU and the user system. It is the same
for pins X¢n and Xcour.

(6) A/D conversion
The characteristics of the A/D converter differ from those of actual MCU because there are a converter
board and other devices between the evaluation MCU and the user system.

Note on RESET# Input:
® A low input to pin RESET# from the user system is accepted only when a user program is being executed (only
while the RUN status LED on the E100 upper panel is lit).

Note on Voltage Detect Circuit:
® This product differs from the actual MCU because there is a pitch converter board, etc. between the evaluation
ECU and user system. Final evaluation of the voltage detect circuit (voltage down detect interrupt, voltage down
detect reset, etc.) should be executed with the actual MCU.

Notes on Maskable Interrupts:

® Even if a user program is not being executed (including when run-time debugging is being performed), the
evaluation MCU executes a debug control program. Therefore, timers and other components do not stop
running. If a maskable interrupt is requested when the user program is not being executed (including when run-
time debugging is being performed), the maskable interrupt request cannot be accepted, because the emulator
disables interrupts. The interrupt request is accepted immediately after the user program execution is started.

® Take note that when the user program is not being executed (including when run-time debugging is being
performed), a peripheral I/O interruption is not accepted.

Note on DMA Transfer:

® With this product, the user program is stopped with a loop program to a specific address. Therefore, if a DMA
request is generated by a timer or other source while the user program is stopped, DMA transfer is executed.
However, make note of the fact that DMA transfer while the program is stopped may not be performed
correctly. Also note that the below registers have been changed to generate DMA transfer as explained here
even when the user program is stopped.
(1) DMAQO transfer count register TCRO  (2) DMAT1 transfer count register TCR1
(3) DMA2 transfer count register TCR2 ~ (4) DMAS3 transfer count register TCR3

Note on Final Evaluation:
® Be sure to evaluate your system with an evaluation MCU. Before starting mask production, evaluate your
system and make final confirmation with a CS (Commercial Sample) version MCU.
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7.3 Connection Diagram

7.3.1 Connection Diagram for the ROE530640MCUOQ0

Figure 7.1 shows a connection diagram of the ROE530640MCUO00. This connection diagram mainly shows the circuit to be
connected to the user system. The circuits not connected to the user system such as the emulator’s control system are omitted.

Table 7.2 shows IC electric characteristics of this product for reference purpose.

\
PO_0--P0_7, P1_0-P1_7, 330 PO_0-P0_7, P1_0-P1_7, |
P270--P2”7, P3_0-P3_7, P2-0--P2"7, P3_0-P377,
40--P4_7. P5_0-P5_7, P4_0-P4_7. P5_0--P57,
P12_0-P12_7, P13 0-P13_7 VDI P12_0--P72_7, P13_0--P13_7
P6_0-P6_7, P7_0--P7_7, 74:510?5_:? P6_0-P6_7, P7_0-P7_7
P8 0P8 7 P90-PI7 : i A P8 0-P8 7. PY0-PY 7,
P10_0-P10_7,P11_0-11_7, : P10_0--P10.7, P11_0-P11_7,
P14 0,P14_1 P VDD1 P14_0,P14_1
o 0Q
AVCC % AvVCC
VREF VREF
_L c1—=cC2
T T 00
AVSS ® ® SYATAY AVSS
VDD1 T—"\/\/v;"
7 -31015—35;? 0Q
: 330
P8_7/XCIN —EEE‘, TS — AA P8_7/XCIN
* PR L VDD1
7481053...
< be 330
P8_6/XCOUT 594 — AW\ P8_6/XCOUT
74HC4066 VDD1 'D’J H VDD
7451053 @ W -
P8_5/NMI# 4 AN P8_5/NMI#
| , 74HC4066 A;-pg—T i
><]
xout P 74HC4066 VDD1 xout
7451015._353 220 User
XIN * + A% XIN system
i VDD1
A 7451053, .-
'\3\2/(\)/ CNV:
CNVSS * * T ss
VDR1 s
7451053, @ A
{ : 220
BYTE * % : : AN BYTE
s
510kQ 7451053 @
P5_5/HOLD# 2g '\%;/(‘I P5_5/HOLD#
ot
VDD1
510kQ -@-~/PD2 743_1_0?&? 0
P5_7/RDY#/CLKOUT T_ S *+ AN P5_7/RDY#/CLKOUT
* "‘-,"‘u".‘g’ /J;»------------:
VDD1
510kQ 510kQ VDDA
r\/\/\;—t\/\/\g 74 §'1915—315§
N 22Q
RESET# * ren — A RESET#
VCC2 * * VCC2
VCC1 * * VCC1
/
VSsS VSS —
M16C/64,/65 EVA CHIP
R5F3640DD-EVA *: Connected to the inside of the emulator
Figure 7.1 Connection diagram
Table 7.2 Electrical characteristics of the 74HC4066
Condition Standard values .
Symbol Item - Unit
Vce Min. Standard | Max.
RonN ON resistor 4.5V - 96 170 Q
ARoN | ON resistor difference 4.5V - 10 -
(033 Leak current (Off) 12.0V - - +100 DA
Iiz Leak current (On, output: open) 12.0V - - +100
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7.4 External Dimensions

7.4.1 External Dimensions of the E100 Emulator

Figure 7.2 shows external dimensions of the E100 emulator.

D: 184mm

H: 132mm

Figure 7.2 External dimensions of the E100 emulator
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7.4.2 External Dimensions of the Converter Board ROE0O100TNPFJ00
Figure 7.3 shows external dimensions and a sample foot pattern of the converter board ROEO100TNPFJ00 for a 100-pin

0.65mm pitch QFP.
3 42.00 R H H |:| H H A
;{ENIE:ISAS ROE&OOTN;E\J}?S i
100 — _>H< 0.35 | —
— o —
8 — —
3 ®
o o™
51 : : ~—| «
—
\\ 5 | — 0.65
E;_‘ H H H H |:| Y
(o]
T 13.8 >
-t 17.2 > Unit: mm

Figure 7.3 External dimensions and a sample foot pattern of the ROE0O100TNPFJ00
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7.4.3 External Dimensions of the Converter Board ROEO100TNPFKO00
Figure 7.4 shows external dimensions and a sample foot pattern of the converter board ROEO100TNPFKO0O for a 100-pin
0.5mm pitch LQFP.

le 37.00 N A
IaENEéAsROEmg;FEKVég i I I "
1 g2 ——
— o ——
8 —— ——
3 ol <
o &
—— ——
— . . 050 —
e - _>§_§<—
» 13.0 >
- 17.0 > Unit: mm

Figure 7.4 External dimensions and a sample foot pattern of the ROEO100TNPFKO00
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7.5 Notes on Using This Product
Notes on using this product are listed below. When debugging the MCU using the emulator, be careful about the following

precautions.

IMPORTANT

Note on the Version of the Emulator Debugger:
® Be sure to use this product with the following emulator debugger.
- M16C R8C E100 Emulator debugger V.1.00 Release 00 or later

Notes on Downloading Firmware:
® Before using this product for the first time, it is necessary to download the dedicated firmware (emulator’s
control software installed in the flash memory in the E100). If you need to download at debugger startup, a
message will appear. Download the firmware following the message.
® Do not shut off the power while downloading the firmware. If this happens, the product will not start up
properly. If the power is shut off unexpectedly, redownload the firmware.
® Download the firmware with the user system not connected.

Notes on Self-check:
® [f the self-check does not result normally (excluding user system errors), the product may be damaged. Then
contact your local distributor.
® Run the self-check with the user system not connected.

Note on Quitting the Emulator Debugger:
® To restart the emulator debugger, always shut off the emulator power supply and then turn on it again.

Note on Display of MCU Status:
©® "MCU status" you can refer to in the MCU tab of the MCU Setting dialog box of the emulator debugger shows
pin levels of the user system. Make sure that proper pin levels are specified according to the mode you use.

Note on Processor Mode Register 0:
® Do not set the BCLK output disable bit (PM07) to “1b” (not output). If you set to it, the internal clock in the
evaluation MCU stops and the emulator cannot operate normally.
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IMPORTANT

Note on Clock Supply to the MCU:
® A clock supplied to the evaluation MCU is selected by the Emulator tab in the Init dialog box of the emulator

debugger.

(1) When "Emulator" is selected:
A clock generated by the oscillator circuit board on the MCU unit is supplied. It is continually supplied
regardless of the status of the user system clock and that of the user program execution.

(2) When "User" is selected:
A clock generated by the oscillator in the user system is supplied. It depends on the status of the oscillation
(on/off) of the user system.

(3) When "Generated" is selected:
A clock generated by the dedicated circuit in the E100 is supplied. It is continually supplied regardless of
the status of the user system clock and that of the user program execution.

Note on Stop and Wait Modes:
® Do not single step an instruction shifting to stop or wait mode. It may cause communication errors.

Note on the Watchdog Function:
® [f the reset circuit of the user system has a watchdog timer, disable it when using the emulator.

Note on Protect Register:
® The protect is not canceled when bit 2 of protect register PRCR (PRC2), which enables writing into the port P9
direction register and the SI/Oi control register, is changed with the below procedure.
(1) Step execution of an instruction setting PRC2 to "1"
(2) Setting a break point between an instruction setting PRC2 to "1" and a point where the port P9 direction
register or the SI/Oi control register is set
(3) Setting PRC2 to "1" by the Memory window or Command Line window

Note on Access Prohibited Area:
® You cannot use internally reserved areas. Write signals to the areas will be ignored, and values read will be
undefined.

Note on Breaks:
® The area displaying break points in the program window of the emulator debugger shows the following breaks.

(1) Software break
This is a debugging function which generates a BRK interruption by changing an instruction at a specified
address to a BRK instruction (00h) to break a program immediately before the system executes an
instruction at a specified address. The instruction at the preset address will not be executed.

(2) Hardware break
This is a debugging function which breaks a program by setting the detection of an execution of an
instruction at a specified address as a break event. The program will break after the instruction at the
specified address is executed.

(3) Exceptional event
This is a debugging function which stops a program by an abnormal operation of the user program or
overflow of each function’s measurement counter, etc.

Notes on Software Breaks:
® The BRK instruction can be used for the emulator only. You cannot use it in a user program. As BRK
instruction interrupt vector is used by the emulator system, the read data is different from expected value.
® You can neither set nor cancel a software breakpoint in the internal ROM area of an MCU during user program
execution, while you can set or cancel it in the internal RAM area of an MCU.
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IMPORTANT

Notes on Power Supply to the User System:
® Pins Vccl and Vec2 are connected to the user system to observe the voltage. Therefore, the power is not
supplied to the user system from the emulator. Design your system so that the user system is powered

separately.
® The voltage of the user system should be as follows.
27V <Vcel=Vec2 <55V

Notes on Internal Flash ROM of the MCU:
® Because the number of write/erase cycles of the internal flash ROM of the MCU is limited, it must be replaced
at the end of its service-life.
@ [f the following errors occur frequently when downloading a program, replace the MCU board.
(1) Flash ROM erase error occurred ERROR (16258)
(2) Flash ROM verify error occurred ERROR (16259)

Notes on Debugging in CPU Rewrite Mode:

® When you debug an M16C/60 Series MCU in CPU rewrite mode, do not change the block 0 area (FFOOOh--
FFFFFh) of the flash memory. Otherwise, the emulator will be uncontrollable.

® [f you check "Debug the program using CPU Rewrite Mode" in the System tab of the Configuration properties
dialog box of the emulator debugger, you cannot use the following functions.
(1) Setting software breakpoints in an internal ROM area
(2) Executing COME in an internal ROM area

® In CPU rewrite mode and erase suspend mode, do not stop the program. And do not single step an instruction
shifting to CPU rewrite mode or erase suspend mode. The emulator will be uncontrollable in CPU rewrite mode
and erase suspend mode.

® To reference data after executing CPU rewrite, stop the program at other then a rewrite control program area
and use the Memory window etc.

® As the following interrupt vectors are used by the emulator system, the read data is different from expected
value.
- Single-step (FFFECh--FFFEFh)

® As the user boot function cannot be debugged, do not enter the user boot mode.

Note on Accessing Addresses 00000h and 00001h:

® With the M16C/60 Series MCUs, when a maskable interrupt is generated, the interrupt data (interrupt number
and interrupt request level) stored in addresses 00000h and 00001h are read out. Also, the interrupt request bit is
cleared when address 00000h or 00001h is read out. Consequently, when the address 00000h or 00001h readout
instruction is executed or when address 00000h or 00001h is read out in the cause of a program runaway, a
malfunction occurs in that the interrupt is not executed despite the interrupt request, because the request bit of
the highest priority interrupt factor enabled is cleared.
For this malfunction, when the reading out to address 00000h or 00001h is generated excluding the interrupt, an
expansion monitor window will appear. At that time, check the user program. There is a possibility of wrong
access.
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IMPORTANT

Memory Space Expansion Function (4Mbyte mode):
® When using the memory space expansion function (4Mbyte mode), a memory that the evaluation MCU
accesses is different depending on each setting. Refer to the tables below.

Access area of the evaluation MCU when using the memory space expansion function (4Mbyte mode)

Processor mode PM13™ OFS™ Access area of Bank 0-5 Bank 6 Bank 7
target MCU
| 40000h-7FFFFh EXT” EXT MAP™
1 40000h-7FFFFh EXT EXT MAP
Memory Expansion 0 40000h-7FFFFh EXT EXT MAP
mode 0 80000h-BFFFFh EXT EXT MAP
1 40000h-7FFFFh EXT EXT MAP
80000h-BFFFFh EXT EXT -
40000h-7FFFFh EXT EXT MAP
0 80000h-BFFFFh EXT EXT -—-
Microprocessor mode --- C0000h-FFFFFh - - MAP
1 40000h-7FFFFh EXT EXT MAP
80000h-BFFFFh EXT EXT -

*1: Shows bit 3 of address 00005h

*2: Shows bit 2 of address 0000Bh

*3: Shows a memory access on the user system

*4: MAP shows the area access according to the Emulation Memory Allocation setting on the Memory map page
of the Configuration properties dialog box.
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8. Maintenance and Guarantee

This chapter describes how to perform maintenance, warranty information, repair provisions and the procedures for requesting

a repair.

8.1 User Registration
When you purchase our product, be sure to register as a user. For user registration, refer to “User Registration” (page 14) of

this user's manual.

8.2 Maintenance

(1) If dust or dirt collects on any equipment of your emulation system, wipe it off with a dry soft cloth. Do not use thinner or
other solvents because these chemicals can cause the equipment's surface coating to separate.

(2) When you do not use this product for a long period, for safety purposes, disconnect the power cable from the power supply.

8.3 Guarantee
If your product becomes faulty within one year after its purchase while being used under good conditions by observing
"IMPORTANT" and "Precautions for Safety" described in this user's manual, we will repair or replace your faulty product free
of charge. Note, however, that if your product's fault is raised by any one of the following causes, we will repair it or replace it
with new one with extra-charge:

- Misuse, abuse, or use under extraordinary conditions

- Unauthorized repair, remodeling, maintenance, and so on

- Inadequate user's system or misuse of it

Fires, earthquakes, and other unexpected disasters

In the above cases, contact your local distributor. If your product is being leased, consult the leasing company or the owner.

8.4 Repair Provisions
(1) Repairs not covered by warranty

The products elapsed more than one year after purchase are not covered by warranty.

(2) Replacement not covered by warranty
If your product's fault falls in any of the following categories, the fault will be corrected by replacing the entire product
instead of repair, or you will be advised to purchase new one, depending on the severity of the fault.
- Faulty or broken mechanical portions
- Flaw, separation, or rust in coated or plated portions
- Flaw or cracks in plastic portions
- Faults or breakage caused by improper use or unauthorized repair or modification
- Heavily damaged electric circuits due to overvoltage, overcurrent or shorting of power supply
- Cracks in the printed circuit board or burnt-down patterns
- Wide range of faults that makes replacement less expensive than repair
- Unlocatable or unidentified faults
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(3) Expiration of the repair period
When a period of one year elapses after the model was dropped from production, repairing products of the model may

become impossible.

(4) Transportation fees at sending your product for repair
Please send your product to us for repair at your expense.

8.5 How to Make Request for Repair
Fill in the Repair Request Sheet included with this product, then send it along with this product for repair to your local
distributor. Make sure that information in the Repair Request Sheet is written in as much detail as possible to facilitate repair.

A\ CAUTION

Note on Transporting the Product:
® When sending your product for repair, use the packing box and cushion material supplied with this product
when delivered to you and specify handling caution for it to be handled as precision equipment. If packing of
your product is not complete, it may be damaged during transportation. When you pack your product in a bag,
make sure to use conductive polyvinyl supplied with this product (usually a blue bag). When you use other
bags, they may cause a trouble on your product because of static electricity.
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