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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:

(1) 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 ROE417250MCUQO is a full-spec emulator for MCUs of the H8SX/1700 Series. This user’s manual mainly describes
specifications of the ROE417250MCU00 and how to set it up.

All components of the ROE417250MCUO00 are listed under “1.1 Package Components” (page 16). If you have any questions
about the ROE417250MCUO00, contact your local distributor.

The manuals relevant to usage of the ROE417250MCUO00 are listed below. You can download the latest manuals from the

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

Related manuals

Item Manual
Accessory ROEO100TNPFKO00 User’s Manual
Integrated development environment | High-performance Embedded Workshop User’s Manual
C/C++ compiler and assembler HS8S, H8/300 Series C/C++ Compiler, Assembler, Optimizing Linkage Editor

Compiler Package User’s Manual
Notes on Usage of the C/C++ Compiler Package for H8SX, H8S, H8 Family
and Corrections in the 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:

"Emulator" in this document collectively refers to the following products manufactured by Renesas Technology Corp.

(1) E100 emulator main unit
(2) MCU unit

(3) Pitch converter board for connecting the user system

"Emulator" herein encompasses neither the customer's user system nor the host machine.

Purpose of use of the emulator:

This emulator is a device to support the development of systems that use the H§SX family H8SX/1700 series of Renesas 32-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 other than for 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 basic knowledge of electric circuits, logical circuits, and MCUs.

When using the emulator:

(M

2
A3)

“4)

)

(6)

This product is a development-support unit for use in your program development and evaluation stages. When a program
you have finished developing is to be incorporated in a mass-produced product, the judgment as to whether it can be put
to practical use is entirely your own responsibility, and should be based on evaluation of the device on which it is installed
and other experiments.

In no event shall Renesas Technology Corp. be liable for any consequence arising from the use of this product.

Renesas Technology Corp. strives to provide workarounds for and correct trouble with products malfunctions, with some
free and some incurring charges. However, this does not necessarily mean that Renesas Technology Corp. guarantees the
provision of a workaround or correction under any circumstances.

The product covered by this document has been developed on the assumption that it will be used for program
development and evaluation in laboratories. Therefore, it does not fall within the scope of applicability of the Electrical
Appliance and Material Safety Law and protection against electromagnetic interference when used in Japan.

Renesas Technology Corp. cannot predict all possible situations and possible cases of misuse that carry a potential for
danger. Therefore, the warnings in this user's manual and the warning labels attached to the emulator do not necessarily
cover all such possible situations and cases. The customer is responsible for correctly and safely using this emulator.

The product covered by this document has not been through the process of checking conformance with UL or other safety
standards and IEC or other industry standards. This fact must be taken into account when the product is taken from Japan
to some other country.
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Usage restrictions:

The emulator has been developed as a means of supporting system development by users. Therefore, do not use it as an

embedded device in other equipment. Also, do not use it to develop systems or equipment for use in the following fields.

(1) Transportation and vehicular

(2) Medical (equipment that has an involvement in human life)
(3) Aerospace

(4) Nuclear power control

(5) Undersea repeaters

If you are considering the use of the 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 this user's manual, may be changed without prior notice.

About rights:

(1)

2

(€)

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.

The information or data in this user’s manual does not implicitly or otherwise grant a license to patent rights or any other
rights belonging to Renesas or to a third party.

This user’s manual and this emulator are copyrighted, with all rights reserved by Renesas. This user’s manual may not be

copied, duplicated or reproduced, in whole or part, without prior written consent from Renesas.

About diagrams:

Some diagrams in this user’s manual may differ from the objects they represent.
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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.

danger that will possibly inflict an injury on persons. To avoid a possible injury or death,

t This symbol represents a warning about safety. It is used to arouse caution about a potential
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 DANGER 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 WARNIN G 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.

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

IMPORTANT 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: ACAUTION AGAINST AN ELECTRIC SHOCK
Omeans PROHIBITION.
Example:

®DISASSEMBLY PROHIBITED

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

REJ10J1831-0200 Rev.2.00 Jun.1, 2009
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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.

® [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.

9 ® When installing this equipment, insure that a reliable ground connection is maintained.

® 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:

% ® Do not set this product in water or areas of high humidity. Make sure that the product does not get wet. Spilling
%‘ 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.
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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.
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User Registration

When you install debugger software, a text file for user registration is created on your PC. Fill it in and email it to your local
distributor. If you have replaced an emulator main unit or emulation probe, rewrite an emulator name and serial number in the

text file you filled in earlier to register your new hardware products.
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.
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Terminology

Some specific words used in this user's manual are defined below.

MCU unit (ROE417250MCUO00)
This means the E100 emulator for the H§SX/1700 Series.

Emulator system
This means an emulator system built around the MCU unit (ROE417250MCUO00). The emulator system is configured with an
emulator main unit (ROE001000EMUO00), MCU unit (ROE417250MCUO00), emulator power supply, USB cable, emulator

debugger and host machine.

Integrated development environment: High-performance Embedded Workshop
The High-performance Embedded Workshop (HEW) provides a GUI-based integrated development environment for the

development and debugging of embedded applications for Renesas microcontrollers.

HEW, a powerful yet easy to use tool suite, features an industry standard user interface and is designed using a modular
approach seamlessly incorporating device family-specific C/C++ compilers and the debugger elements for various debugging

platforms including emulators and evaluation boards.

This provides the user with a single interface to fully exploit the advanced capabilities of the development tools for the entire

development cycle from evaluation of a device through to completion of code development.

Emulator debugger
This means a software tool that is started up from the High-performance Embedded Workshop, and controls the MCU unit and
enables debugging.

Firmware
This means a control program stored in the emulator. This analyzes the contents of communications with the emulator

debugger and controls the emulator hardware. To upgrade the firmware, download the program from 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 in which the MCU to be debugged is used.

User program
This means the program to be debugged.

Evaluation MCU
This means the MCU mounted on the emulator which is operated in a dedicated mode for use with tools.

#
This symbol indicates that a signal is active-low (e.g. RESET#).
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1. Outline

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

operating environment.

1.1 Package Components

The ROE417250MCUO00 package consists of the following items. After you have unpacked the box, check if your
ROE417250MCUOO contains all of these items.

Table 1.1 Package components

Item Quantity
ROE417250MCU00 MCU board 1
Oscillator module (8 MHz) mounted on the IC21 socket
ROE001000FLX10 flexible cable
ROE417250MCUO00 Release Notes (English)
ROE417250MCU00 Release Notes (Japanese)
Repair Request Sheet (English)
Repair Request Sheet (Japanese)
CD-ROM - Emulator debugger (H8SX E100 emulator debugger)
- User’s Manual

—_ = = = =N [ =

* Please keep the ROE417250MCUO00’s packing box and cushioning materials at hand for later reuse in sending the product
for repairs or for other purposes. Always use the original packing box and cushioning material when transporting the MCU
unit.

* If you have any questions or are in doubt about any point regarding the packaged product, contact your local distributor.

1.2 Other Tool Products Required for Development
To proceed with the development of a program for an H8SX-family H8SX/1700-series H8SX/1720-group MCU, the products

listed below are necessary in addition to those contained in the package and listed above. Procure them separately.

Table 1.2 Other tool products required for development

Product Part No.
Emulator main unit E100 ROE001000EMUO00
100-pin 0.5-mm pitch LQFP (PLQP0100KB-A  Former code: LQFP-100) | ROE0O100TNPFKO00

* To purchase the product, contact your local distributor.
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1.3 System Configuration

1.3.1 System Configuration

Figure 1.1 shows the configuration of the emulator system.

(4) USB interface (1) MCU unit
ROE417250MCU00

| (2) Flexible cable

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

.I l;'.r;_l;.rﬂll_lI_l{ﬂl;l{]{j‘lH

/ / H!{'r'!rl"‘rrl‘!;lalTL|‘|I'{I~[1ITII‘['il.l.(l

G - : R e

(5) AC adapter power

\ supply for the emulator

(6) Host machine (3) E100 emulator (8) User system and user
main unit system power supply

Figure 1.1 System configuration

(1) MCU unit ROE417250MCUO0O0 (this product)
This is an MCU board for the H8SX/1700 Series MCUs 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 ROEO100TNPFKOO for connecting the user system
(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 the Emulator Parts
Figure 1.2 shows the names of the emulator parts.

(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 the emulator parts

(1) Power switch
This is a switch to turn the emulator ON and OFF.

(2) USB cable connector

This is a connector for connecting the USB cable of the emulator.

(3) Power connector

This is a connector for connecting the DC cable of the AC power adapter 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 E100 emulator’s power supply, operating state of firmware, etc. Table 1.3 lists the
definitions of the system status LEDs.

Table 1.3 Definitions of the system status LEDs

Name Status Meaning
POWER ON Emulator system power is turned ON.
OFF Emulator system power is turned OFF.
SAFE ON Emulator system is operating normally.
Flashing Emulator system cannot communicate with the host machine.
Flashing Self-checking is in progress.
(every 2 seconds)
OFF Emulator system is not operating normally (system status error).

(6) Target Status LEDs

The target status LEDs indicate the operating state of the target MCU and power supply of the user system. Table 1.4 lists
the definitions of the target status LEDs.

Table 1.4 Definitions of the target status LEDs

Name Status Meaning
POWER ON Power is being supplied to the user system.
OFF Power is not being 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:
® If your MCU has two or more Vcc pins, the LED does not light up unless power is supplied to all the pins.
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1.4 Specifications

Table 1.5 lists the specifications of the ROE417250MCU00.

Table 1.5 Specifications of the ROE417250MCU00

Applicable MCU H8SX-family H8SX/1700-series MCUs
Applicable MCU mode Single-chip mode, On-chip ROM enabled extended mode
Maximum ROM/RAM capacity 1. Internal flash ROM: 1 Mbytes

2. Internal RAM: 64 Kbytes
3. Internal EEPROM: 32 Kbytes

Maximum operating frequency 80 MHz
Power supply voltage 3.0t03.6V,4.5t0 5.5V
Software break 4096 points

Hardware break

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

Combination, pass count

- Cumulative AND/OR/simultaneous AND/state transition
- 255 pass counts

Detection of exceptional events

Violation of access protection/task stack access violation/OS dispatch/reading
from a non-initialized area

Real-time tracing

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

Trace modes

Fill until stop/fill until full/fill around TP/repeat fill until stop/repeat fill until full

Extraction/deletion of trace data

- Extracting or deleting data by specifying events or extracting the instruction that
accesses the specified data
- Extracting data before and after trace points

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 number of passes through eight
specified sections

- Clock used to count times: Equal to the MCU clock or 10ns to 1.6 us

Coverage measurement

CO0: 2 Mbytes (256 Kbytes x 8 blocks)
C1: 1 Mbyte (128 Kbytes x 8 blocks)

Emulation memory

4 Mbytes (1 Mbyte x 4 blocks)

Pseudo-generation of errors

Detect if external oscillation has stopped and correct ROM/RAM ECC errors

Connection to user system

100-pin 0.5-mm pitch LQFP | ROEO100TNPFK00

Emulator power supply

Supplied from included AC adapter (power supply voltage: 100 to 240 V, 50/60 Hz)

REJ10J1831-0200 Rev.2.00 Jun.1, 2009

Page 20 of 228

RENESANS



ROE417250MCUOQ0 User’'s Manual

1.5 Operating Environment

Make sure to use this emulator in the operating environments listed in Tables 1.6 to 1.8.

Table 1.6 Operating environmental conditions

Item

Description

Operating temperature

5 to 35°C (no condensation)

Storage temperature

-10 to 60°C (no condensation)

Table 1.7 Operating environment of the host machine (Windows® XP or Windows® 2000)

Item

Description

Host machine

IBM PC/AT compatible [*1]

oS Windows® XP 32-bit editions [*1] [*3]
Windows® 2000 [*1]
CPU Pentium 4 running at 1.6 GHz or more recommended
Interface USB 2.0 [*2]
Memory 768 Mbytes or larger (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

Table 1.8 Operating environment of the host machine (Windows Vista®)

Item

Description

Host machine

IBM PC/AT compatible [*1]

OS Windows Vista® 32-bit editions [*1] [*4]
CPU Pentium 4 running at 3GHz or
Core 2 Duo running at 1GHz or more recommended
Interface USB 2.0 [*2]
Memory 1.5 Gbytes or larger (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 Vista are either registered trademarks or trademarks of Microsoft Corporation in the United States

and/or other countries. All other company or product names are the property of their respective owners.

*2: Operation with all combinations of host machine, USB device and USB hub is not guaranteed for the USB interface.

*3: The 64-bit editions of Windows® XP are not supported.
*4: The 64-bit editions of Windows Vista® are not supported.
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2. Setup

This chapter describes the preparation for using the MCU unit, 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 ” (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.

A\

Check the LEDs on 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 operating environment of the
emulator debugger.

v

Self-checking

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 the MCU Unit to and Disconnecting it
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 LEDs are lighting.

When using the emulator debugger for the first time, try to use the
emulator functions, referring to “3. Tutorial” (page 35).

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

Start up the High-performance Embedded Workshop and create a
project by following “4. Preparation for Debugging” (page 66).

Start up the High-performance Embedded Workshop to launch the
emulator debugger by following “4. Preparation for Debugging”

(page 660).

Make settings on the Device page in the Device setting dialog box
of the emulator debugger and select the “Start booting up on
successful completion of self-checking” checkbox by following

“4. Preparation for Debugging” (page 66).

Figure 2.1 Flowchart of starting up the emulator (for the first time)
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14 Change the settings.
A\
15 Connect the user system.
v
16 Turn on the power supply.
v
17 Check the LEDs on the emulator.
v
18 Start up the emulator debugger from the
High-performance Embedded Workshop.
v
19 Set up the operating environment of the
emulator debugger.
v
Debug a program with various functions of
20
the emulator debugger

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

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 step 12 in Figure 2.1. Do not select the
“Start booting up on successful completion of self-checking”
checkbox.

Refer to the High-performance Embedded Workshop and
“5. Debugging Functions” (page 77).

Figure 2.2 Flowchart of starting up the emulator (after self-checking)
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2.2 Installing the Included Software

If you have Windows Vista, 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.

Place the CD-ROM in the CD-ROM drive and follow the instructions to install the software.
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2.3 Connecting the MCU Unit to and Disconnecting it 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
ROE417250MCUO00

4
Insert the MCU unit Push the MCU unit down
‘ following the inside to check it is attached properly.

E100 emulator main unit rails of the main unit.

ROE001000EMUOO

Ql A ©

Disconnecting

Figure 2.3 Connecting the MCU Unit to and Disconnecting it 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 power of 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 equipments, disconnect the AC power cable from the
outlet to prevent injury or accident.
® The DC plug of the included AC adapter has the polarity shown below.

OxORS,

® The included AC adapter has no power switch. The AC adapter is always active while connected 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 the Power ON and OFF
- Turn ON/OFF the power of the emulator and user system as simultaneously as possible.
- Do not leave either the emulator or user system powered on. The internal circuits may be damaged due to leakage current.

- 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.
30V<Vee<3.6V,45V<Vce<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-checking
Self-checking is to check if the emulator functions operate properly. To run the self-check function of the emulator, follow the
procedure below. While self-checking is in progress, the states of the LEDs will change as shown in Figure 2.6. In case of

ERROR, because the states of the target status LEDs will change depending on the types of errors, check the system status
LEDs.

(1) If the user system is connected, disconnect it.

(2) Turn on the emulator.

(3) Launch the emulator debugger, and select the “Start booting up on successful completion of self-checking” checkbox in the
Device setting dialog box.

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

et
?ON?’R

o\
%

sng

%

A
L
B\
B\

—

3%
3%
i

O

.\%&
‘\?“%
O\@%

\
%
%

Emulator tumed on Self-checking has started Self-checking has normally ended
or
Self-checking is in progress

o

O :oFF \@/1@“
3O : Flashing jONE/'"
© :ONorOFF

O : Undefined /O

B

DB\

)
O

b
Self-check error
Note:
See the ermor message on the debugger

Figure 2.6 LEDs during self-checking
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2.8 Selecting the Clock Supply
2.8.1 Clock Source
You can choose the clock source supplied to the evaluation MCU in the System page in the Configuration properties dialog

box of the emulator debugger. Table 2.1 shows the clock sources and their default settings.

Table 2.1 Clock supply to the MCU

Clock Clock selection in the Description Default setting
emulator debugger
Main (EXTAL) Emulator Oscillator module mounted on IC21 Yes
User Oscillator circuit on the user system -
Generate Internal generator circuit i
(8.0 to 10.0 MHz)
Sub Emulator Internal oscillator circuit Yes
(OSC1 and OSC2) (32.768 kHz)

IMPORTANT

Notes on Changing the Clock Supply:
® The clock supply can be set on the System page of the Configuration properties dialog box when starting up the
emulator debugger or by an input of the 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 (8 MHz) is mounted on IC21 at shipment of the ROE417250MCUO00. If you wish to 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 on IC21 (see Figure 2.7).

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

0000000
C

Q000000

8 11 14

o
100 5t
D
o | 50 o
Yo N6 s £
la CN1 10a 1 CN2 40: § CN3 10 . CN4 104
—_—
| — A il Al a1 Nk = o)

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.
® When replacing the oscillator module, remove it with a tool such as an IC extractor so as not to damage the
board. If the board is damaged, the pattern on the board may be cut and the emulator may not be able to operate.
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2.8.3 Using the Oscillator Circuit on the User System

To operate the MCU unit with an external clock source, 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 EXTAL. Pin
XTAL, on the other hand, should be open. Choose "User" in the emulator debugger to use this clock source.

MCU
EXTAL XTAL
L /{/\
Osdillator Open
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 EXTAL and XTAL,
oscillation does not occur because a converter board and other devices are used between the evaluation MCU and the user

system.

EXTAL XTAL

AN
\0I

} }

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 clock source of any frequency specified in the emulator debugger, and it can be
supplied as a main clock. It does not depend on 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 to generate a main clock, choose
"Generate" in the emulator debugger and specify a frequency you like.

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 10 MHz for EXTAL 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 (internal clock) for final evaluation purposes.
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2.9 Connecting the User System

Figure 2.10 shows how to connect the MCU unit to your system.

Flexible cable

100 pins

y

0.5-mmpitch

ROEO100TNPFKO0
100-pin LQFP

Figure 2.10 Connecting the MCU unit 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 Connection to a 100-pin 0.5-mm Pitch Pad Pattern
The following is a procedure of connection to a 100-pin 0.5-mm pitch pad pattern on the user system using the
ROEO100TNPFKOO0 (not included). For details on the ROEO100TNPFKO00, refer to its user’s manual.

(1) Install the NQPACK100SD-ND, which comes with the ROEO100TNPFKOO, on the user system.

(2) Connect the YQPACK100SD, which also comes with the ROEO100TNPFKO00, to the NQPACK100SD-ND and secure it
with the YQ-GUIDE:s.

(3) Connect the ROEO100TNPFKO00 to the YQPACK100SD.

(4) Connect CN2 of the ROEO100TNPFKO00 to CN2 of the flexible cable.

(5) Connect CN1 of the ROEO100TNPFKO0 to CN1 of the flexible cable.

e

) ﬂ ﬂ Evaluation with

the actual MCU

&

HQPACK100SD
(not indluded)

| @ ermaciansoro

These comers
arenotround.\ %%;;

100-pin 0.5-mm pitch
(PLCPO1OOKBA) pad pattem

/\
S

User system

*: These four products are available in one package.

Figure 2.11 Connection to a 100-pin 0.5-mm pitch pad 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 ROEOI00TNPFKOO 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

A tutorial program for the E100 emulator is provided as a means of presenting the emulator’s main features to you. The tutorial

is described in this section.

The tutorial program was written in the C and C++ languages, and sorts random data (10 items) into ascending and descending
order.
Processing by the tutorial program is as follows.

The main function repeatedly calls the tutorial function in order to repeatedly execute the process of sorting.

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

The sort function accepts input of an array that contains the random data generated by the tutorial function and sorts this data
into ascending order.

The change function accepts input of the array that was sorted into ascending order by the sort function and sorts the data into

descending order.

The tutorial program is designed to help users to understand how to use the functions of the emulator and emulator debugger.

When developing a user system or user program, refer to the user’s manual for the target MCU.

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

chapter.

REJ10J1831-0200 Rev.2.00 Jun.1, 2009
Page 35 of 228 REN ESNS



ROE417250MCUOQ0 User’s Manual 3. Tutorial

3.2 Starting the High-performance Embedded Workshop
Open a workspace by following the procedure described in Section 4.4, “Opening an Existing Workspace” (page 72).

Specify the directory given below.
(Drive where the OS is installed)\Workspace\Tutorial\E100\H8SX\Tutorial

Specify the file shown below.

DOpen Warkspace 2] x|
Lok, jr: Ia Tutarial j o I-:-_ai( -

l : Tukarial

File name: ITutDriaI.hws Select I
Files of bpe: IHEWWnrkspaces [* bz j Cancel |

Figure 3.1 Open Workspace dialog box

&

3.3 Connecting the Emulator

When the debugger is connected to the emulator, a dialog box for setting up the debugger is displayed. Make initial settings of
the debugger in this dialog box.

When you have finished setting up the debugger, you are ready to start debugging.
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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 name of a program to be downloaded and the
address where the program will be downloaded depend on the MCU in use. Accordingly, strings shown in the screen shots
should be altered to those for the MCU in use.

Choose Download for Tutorial.abs under Download modules.

2| x|

El@ Tutorial
=-[E Tutorial
B3 C zource file
----- =] dhbsctc
----- Q intprg.
----- Q resetprg.c

----- Q shik.c

-4 Co+ source file

----- Q gort.cpp

----- Q Tutarial.cpp
-4 Download modules

I'_—'Ia Dependencies Download

zort.h Download (Debug Data Cnly)
typedefine.h Unload

Cownload & Mew Module. ..

Remove

Debug Settings. ..

Configure View. .,

IT Allow Dacking
Hide

Properties. ..

Figure 3.2 Downloading the tutorial program
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3.4.2 Displaying the Source Program

In the High-performance Embedded Workshop you can debug programs at the source level.
Double-click on the C++ source file Tutorial.cpp.

=
= Tudotial E@ E
E- & Tutorial
= i‘l — Line Source... | E.. C.| 5. Source
L) dbscte 21
&) irtprgo 22 |DO103C wvold main(vold)
i 2] resstpig.c 23 i
-8 stk 24 |DO103C while [1){
= j C++ source file 25 001042 tutociaml():
é- soit.cpp 26 |
IRREg Tesional cpp 27 |D01044 ]
== Download modules za
i g Tutonal abz - 00000000 29 DO0104cC wold cuctorial (void)
=-23 Dependencies o {
i E] shikh i1 long a[10]:
EI saith 3z long j:
i F] stackscth 3 int i;
=] ypedefneh 34 class Sample *p_=am:
a5
36 |DO1054 p_s&m= Sample;
37 |DO1osC Tfor( 1=0; 1<10: 14+ ) {
ig |Do1064 3 = rand():
39 |(DO106C if(j < 014
40 |(DO1070 i= =3;:
a1 ]
4z |ooio7z alil = i
43 |
44 |DO10BE p_Sem->20rc|a):
45 |(DO1050 »_sam->change (&) :
46
|
Serojects | @ e a5 et | i resstpige < Tutonalopp |<¢  soncpp |

Figure 3.3 Editor window (displaying the source program)

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

The Editor window initially shows the beginning of the program. Use the scroll bar to view other parts of the program.
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3.5 Setting Software Breakpoints
Setting of software breakpoints is one simple debugging facility.

Software breakpoints are easy to set in the Editor window. For example, you can set a software breakpoint at the line where the
sort function is called.

Double-click in the row of the S/W Breakpoints column which corresponds to the source line containing the call of the sort

function.
I8l
= &g
Line Source.. | E.| C.| 5. Souce |
35 ZI
36 (001054 b sSam= Sample:
37 |00105C for( i=0; i<10: i+4+4+ )4
38 001064 q = randl():
39 |00106C ifij < 034
40 |oo1070o i=-3:
41 h
42 00107z ali]l] = j3:
473 h
44 (001088 » b _sam->sort(a):
45 |001020 p_Sam->change (&) !
46
47 |00i09g p_Sam->s0=a[0]:
45 (001040 p_Sam->s1=a[l]:
49 001048 p_Sam->sZ=al[Z]:
5O |0DO10EO p_Sam->33=al[3]:
51 |0010ES p_Sam->sd4=a[4]:
Lz |0010C4 p_Sam->35=a[5]:
53 |0010DO p_Sam->s6=al[6]:
54 |0010Dc p_Sam->s¥=al[7]:
55 |00O10ES p_Sam->35=a[8]:
Lg |0010F4 p_Sam->39=a[2]:
57 |0O01100 b =Sam:
52 001106 h
ga
60 |00110cC woid abort (woid) o
a1 { -
l | v 4

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 on the Reset CPU toolbar button || Elj ].

3.6.2 Executing the Program
El

To execute the program, choose Go from the Debug menu or click on the Go toolbar button [.==1].

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 where the program stopped.

=10/ x|
[Efsll=
Line Source... | E.| C.| 5.| Source |
35 EI
36 (001054 p_sam= SGample:;
37 |00105C for( i=0; i<10: i+4+ )4
38 001064 i = randi):
39 |00106C ifij < 034
40 |ooi107o i=-3:
41 h
4z |00107z ali]l] = 3:
473 h
44 (001088 o P_sam->s0rt (&) :
45 |001020 p_sam->change (a) ;
46
47 001098 p_sam->s0=a[0]
45 (001040 p_Sam->21=a[l]:
49 001048 p_Sam-»>3Z=al[Z]:
5O |0O10EO p_Sam->33=al[3]:
51 |0010ES p_sam->sd4=a[4]:
bz |0010C4 p_Sam->35=a[5]:
53 |0010DO p_Sam->36=a[6]
54 |0010DC p_Sam-x>3¥=al[7]:
55 |0O10ES p_Sam->38=a[8]:
Eg |0010F4 p_Sam->39=a[9]
57 |001100 p_sam:
52 001106 h
ga
60 |00110cC woid abort (woid) o
a1 { -
l | v 4

Figure 3.5 Editor window (break)
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The Status window permits you to check the cause of the last break to have occurred.

Choose CPU —> Status from the View menu or click on the View Status toolbar button []. When the Status window is

displayed, open the Target sheet and check the cause of the break.

statws x

Item | Jtatus
MCT status Feady
PC:001088
TaskID:—

Violation of access protection -

Fead from uninitialized memory -

Stack access wviolation -

Performance owvertflow -

Fealtime profile owverflow -

Trace memory overtflow -

Taszk stack access violation -

03 dispatch -

Fun time count Q0:00:00.000.477.240
Cause of last break Software break

1 | |
4

lr\ Mermaotry h Platfarri }H. Events }H.Target {r

Figure 3.6 Status window

CAUTION
The contents displayed in this window differ with the product. For details of the contents displayed for particular products,
refer to Chapter 5. Debugging Functions” (page 77) or the online help.

3.7 Checking Breakpoints

Use the Breakpoints dialog box to check all software breakpoints that have been 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.

Ereakpoints e

Ok

X,

Cancel
Edit Code
Bemove

Femowve Al

[HEEE

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 on the Registers toolbar button []. The Register window shown

below will be displayed.

|
Neane |¥alue | Radix|
ERO OOFFEFDE Hex
ER1 ooooonz 4 Hex
ERZ 0O00Z0DA Hex
ER3 oooooooa Hex
ERd DOFFO3E4 Hex
ERS oooooooo Hex
ERA oooooooo Hex
ER7Y OOFFEFEA Hex
= poooio0es Hex
COR ooooo1oo -0---z-- Ein
EXER p11i11111 —--—- 111 Ein
VEER oooooooo Hex
SER FFFFFFOO Hex
MACH 00000000 Hex
MACL 00000000 Hex

Figure 3.8 Register window

The contents of any register can be altered.
Double-click on the line for the register you want to alter. The dialog box shown below is displayed, allowing you to enter the

new value for the register.

P - Set Yalue ilil
Fladix : IHEH =
Sethz IWhD'E Reqgister j

ak. I Canzel |

Figure 3.9 Set Value dialog box (PC)
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3.9 Referring to Symbols

The Labels window permits you to view the symbolic information in a module.

Choose Symbol —> Labels from the View menu or click on the Labels toolbar button [ ]. The Labels window shown below

will be displayed. Use this window to look at the symbolic information a module includes.

5
“E =w X R E
EP | Address I N=xne ;I
ao13a8 __default new handler ()
oo13ax _ shrk size
O013AE _DTEL
0013EA _BTEL
oozZooao Samwple: :Sammple ()
0ozo4s Sawple: :sort(long *)
O0Z0EA _ TZB3T38E371
O0Z11E Sample: :change (long *)
FroOooao _ g IntBuf
Froooz _ g CharBuf
FFrOOO4 _heap area
FFo4z4 _rnext
FFo4Z8 _brk
FFO4:cC __ecip new handler
FF9430 __new _handler
FFO434 ___head
FFro438 _ freeptr -
4 I I 2

Figure 3.10 Label window
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3.10 Checking Memory Contents

After you have specified a label name, you can use the Memory window to check the contents of memory where that label is

registered. For example, you can check the contents of memory corresponding to _main in byte units, as shown below.

Choose CPU —> Memory from the View menu or click on the Memory toolbar button [|]] to open the Display Address

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

Display Address ed 4

Digplay Address: I ~ I
Scroll Start Address: IE":":“:“:":I j
Scroll End Address: IFFFFFF j

k. I Cancel |

Figure 3.11 Display Address dialog box

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

i
(v w6 040 8 2 |abedt 4 do | £ 2 a6 32 B

ddress | +0 +1 +2 #3 +4 +5 46 +7 2 +0 +a +BE +¢ +D +E +F | ASCII |]
00103 OfF 93 O0OF 30 47 08 55 08 OF 9% OF &0 46 Fe 54 70 ....&5.U..... F.Tp |

ooiode | 01 20 6p FZ 79 37 00 32 1a B8O SE 00 Z0 00 OF 84 . m.yT.Z..t. 5
O0i0sSC 19 22 79 I 00 Oa 4c Z4 S5E 0D 11 EE 17 FO OF 8% 3y#..LE%.......

00106c oF &80 4c 02 17 BZ OF FO Op 31 17 F1 10 71 0& 90 ..L...... l1...q..
00107 01 00D e2 82 OB 33 79 &3 00 0Oa 4p pCc OF F1 OF CO ..i..3y#..M.....
00108 SE 00 Z0 42 OF F1 OF cCcO S5E OO 21 1E 01 00 &9 70 *. H....*.l...ip

00109¢ 01 00 e2 cO 01 01 €9 7F0 01 01 g9 cO 01 0 &2 70 ..i...ip..d...dp
0010ac 0L 02 82 CO O O3 65 70 01 03 o2 <O 01 OO0 &F 70 ..i...ip..i...op

O010BC oo 10 01 00 &F <O OD 10 01 00 &F 70O OO0 14 01 OO0 ....00.... op.--..
0oi0ce F cO 00 14 01 00 er 70 00 18 01 00 eF <O OO0 18 o.....0p.cc-0...
00100 01 00 eF 70 OO 1¢ 01 0O eF <O OO0 1¢ 01 00 6F 70 ..o0p....0c.aas op
OOi0Ec | OO0 20 01 00 &F <O OO0 20 01 OO0 &F 70 00 24 01 OO0 . ..o.. ..op.§..
O0L0FC 6F <O 00 24 OF <O 5E 0O 11 a8 79 17 00 32 54 24 o..§..%...v..2T%
0o0110c 54 70 01 20 ep F4 TA OO 00 00 13 EBA TA 01 OO0 OO0 Tp. m.Z..... Tass

00111¢ | 13 ¢z 40 1z 01 00 6p 04 01 00 6p 05 40 04 01 70 ..@...m...m.0..} =
1| I 4

Figure 3.12 Memory window
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3.11 Referring to Variables

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

Click on the left-hand side of the line containing the array ‘a’ in the Editor window to place the cursor there. Right-click and
select Instant Watch. The dialog box shown below will be displayed.

Instant Wakch

[#-a {FFBFBA } (long[10])

Figure 3.13 Instant Watch dialog box

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

=
RE DE /X & @

{(long[10]}) [Auto]

[ [ r ] watcha f watchz }, watchs b watcha /

Figure 3.14 Watch window (array display)

Alternatively, you can specify a variable name to be added to the Watch window. Click the right mouse button in the Watch

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

Add Wakch il EI

Wariable or expression: 0] 4

i Cancel

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

|
RE|OHVE /X | @ &

{long[1f [BZuto]

{int) [Buto]

[ [ r ] watcha f watchz }, watchs b watcha /

Figure 3.16 Watch window (showing a variable)

Click on the “+” mark shown to the left of the array ‘a’ in the Watch window. You can now look at the individual elements of

the array ‘a.’
e F|
RE|OE /X & @&
} {(long[10]) [Zuto]
----- R [0] H'00000000 { FFBFEA } (long)
----- R [1] H'000053dc { FFSFEE } (long)
----- R [2] H'00002704 { FFBFC2 } (long)
----- R [3] H'00005665 { FFSFCE } (long)
----- [ [4] #'00000daa { FFBFCE } (long)
----- R [5] H'0000421f { FFSFCE } (long)
----- R [6] ='00003ead { FFSFD2 } (long)
----- R [7] H'00004dld { FFSFD& } (long)
----- R [8] ='00002f5a { FFSFDE } (long)
----- R [8] H'000020da { FFSFDE } (long)
""" i H'000a { R3 } (int) [Butal
([ [ watcha f watchz }, wistchs b watcha [

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

By using the Local window, you can view the local variables included in a function. As an example, let’s check the local
variables of the tutorial function. Four local variables are declared in this function: ‘a,” ‘j,” ‘i’ and ‘p_sam.’

Choose Symbol —> Locals from the View menu or click on the Locals toolbar button ] to display the Locals window.

The Locals window shows the values of local variables in the function indicated by the current value of the program counter
(PO).

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

g
sED 8 2

Name | Value I Type

----- a { FFEFEA } (long[107)

........ 4 H'000020da { ERZ 1} [long)

H'OOOa { B3 } [int)

----- p_sam Ox00ff93e4 { ER4 }  [(class Sample*)

Figure 3.18 Locals window

Click on the “+” mark shown to the left of array a in the Locals window to display the elements comprising array a.
Confirm that the random data are being sorted into ascending order by inspecting the elements of array a before and after
execution of the sort function.

3.13 Single-Stepping through a Program

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

Table 3.0.1 Step Options

Command Description
Step In Executes a program one statement at a time (including statements within functions).
Step Over Executes a program one statement at a time by ‘stepping over’ function calls, if there are any.
Step Out After exiting a function, stops at the next statement of a program that called the function.
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’ to a called function and stops at the first statement of the function.

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

I

Figure 3.19 Step In button

ERE

Line Source.. | E.. C. 5. Souce

11 |00z2000 Sample::Sorple ()
12 |00Z000 {
13 |0DZ2010 s0=0;
14 |DOZOL1E =1=0;
15 |00Z0d1a a2=0;
16 |00Z201E 33=0;
17 (002022 s4=0;
18 |0ODZ0z8 55=0;
19 |DOZ0ZE =6=0;
20 (002034 a7=0;
21 |002034 =8=0;
22 |002040 a5=0;
23 |0DZ046 1
24

26 int g_IntBuf;
27 char g_CharBuf:

23
i0 |D0zZ048 £ frold Sawple::scrc(long "a)
31 |
a2 long t;

33 int i, J. k. Dap;
g
35 002054 gap = 5:

36 |002056 while| gap > 0O 114

37 |00205C for{ k=0; k<gap; k++)(

a0 |pozova g_IncBuf = 3;

42 |00Z0A4 t = afj]:

45 }

46 elge

47 brealk:
48 ¥

49 H

50 1]

51 |00zdFc gap = gap/2:

52 }

54 |0D2114 1

4

z5 I —

28 =

i8 |00Z064 for| i=k+gap: i<10; i=i+gap ) {
39 |DDZO7F0 for (j=i-gap: i>=k; j=j-gap){

41 |00z080 itfafjl=ali+gap] it

43 |00Z0B2 a[i) = alit+gap]:
44 |DOE0DE ali+tgap] = t:

53 |00z21086 g_CharBuf = (char)g IntBuf £ Ox00FF:

& Tutoeialcpp <2 sotcpp J

Figure 3.20 Editor window (Step In)

The highlight 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 takes execution out of a called function by completing its execution at once and only stopping at the

next statement of the program from which the function was called.

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

i+

Figure 3.21 Step Out button

o Tuloralcpp ) I

[ %le)

=101 ]

Lin= Source.. | E.| €. 5.] Souce
29 D0i0aC roid tutorial {void)
30 i
31 long alld):
32 lomg 37
33 int i;
34 class Sample *p =am:
35
36 001054 p_gam= newW Sample;
37 |00105C Eox( i=0; i<l0; S++ ) {
38 001084 § = rand{});
39 |00106C 1£[3 < 03
40 (001070 3= =3
41 ¥
42 (001072 afi] = ji
43 1
44 (001088 L 3 p_Sam=»30Tt [a) !
45 |001090 Gl p_sam->change (a) :
46
47 (0010398 p_=am—>=0=a[0];
48 0010AR0 p_sam-¥sl=a(l]:
43 |DOL1JAE P _sam~rai=ad]:
50 (001080 P sam->23=a[3]:
51 |0010BE p_sam—r»sd=a[d4];
52 |0010C4 p zam—»=s5=a[5];
£3 |0010D0 P _sam-rsé=a[6]
54 |DOL10ODC p_sam-ra7=a[7]:
55 |DO1OEE P sam->2d=a[g];
56 |0010F4 p_sam—»=f=a[8];
ET 001100 delete p_sam;
S8 |DO011l06 ]
58
&0 (00110C woid abort (void)
B1 i
[-F
€3 |DO110C ]
&4

|

£
e ]
Hams Valus I']!y'pe ISmpe I
=2-R & { FFBEEA |} {lang[10]}) [Auta]
B 0] H'O0000000 { FFBFBA } {long)
B (1) H'00000daa { FFEBEEE } {long)
B (2 H'000020da { FFRFC2 | {long)
B [3) H'00002704 { FFRPCE | {long)
B 4] H'Q0002£5a { FFERCA | {long)
B (5 H'Q0003=ad { FFEECE } {long)
B s H'0000421f { FFRFDZ | {long)
B m H'00004d1d { FFEFDS |  {long)
B (8] H'000053ds { FPFRFDA | {long)
B 19 H'O000SEES [ FFEEDE }  {long)
i H'000a { RI } {int} [Auto]
L[ F ] watchy  wanchz i, wimicha Jy vt [ =
] M

Figure 3.22 Editor window (Step Out)

The data of the variable ‘a’ displayed in the Watch window will have been sorted into 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 once, choose Step Over from the Debug menu or click on the Step Over

toolbar button.

(T

Figure 3.23 Step Over button

=T
[ &l

Lin= Scapce... | E| €./ 5.] Souce |
29 001040 rroid tutorial {void) j
20 {

31 lomg a[lol:
32 lamg 32
33 int i;
az class Sample *p =sam:
35
36 001054 p_sam= new Sample;
37 |00105C fax( i=0; i<10; S++ )4
38 001084 j = rand{)s
39 |00106C if[3 < 834
40 001070 3= =3z
41 b
42 o107z a[i] = §:
0 :
44 |poioes [ p_sam->3ort [a): ol A
45 (001030 p_sam-rchange (a) ? R = | = oy |§ | #
48
47 |ooioas g p_sam-ssl=ald]: Nams [ value [ Tvpe | scape |
48 0010AR0 p sam-rsl=a(l]: =24-R a [ FFBFEA } {long[10]) [huta]
;: Egig:ﬁ D_Saﬁ'-"a:ﬂ:;}-' B (0] H*'00DOSEES { FFEEFSA |  {lang)
D_-Bﬂ.ﬂ.—}& =a H % ¥
51 |0010BE p_sam->ed=afd]: R = t':':'ﬂs'gd': [ ea)
52 |ooiocs p_=sam-rsi=a5); B (2] H'00004d1d { FFBECZ }  {lang)
53 |0010D0 p_sam=r36=a[6]: B [3) H"0000421f { FFBFCE } {long)
:; ngg:‘; D.Siﬂ'”;:a::}-' B [4] H'00003=ed { FFEECA } {long)
Al D_Bﬂ.ﬂ.—}B =a[&] "
e P sam >egma (o] ; B 5 H'30002£5a | PFEFCE |} {long)
ET 001100 delete p_sam; 2] [&] H"QODO2704 { FFEFDZ2 } {long)
58 |001106 ] B [7] H'000020da { FFBEFDE } {long)
53 X o » B [E] H'00000dea { FFEFDA } {long)
ﬂ s . abart (void) B (9] #'00000000 [ FFREDE | {long)
62 1 H'000a { R } {int} [Auto]
gi CUDIIE L [T F T watchy { wiaschz  wimcha i veaich [ —
=
i I I

Figure 3.24 Editor window (Step Over)

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

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

2l

Figure 3.25 Go button

Since the program execution is now in an endless loop, choose Stop Program from the Debug menu or click on the Halt toolbar

button.

Figure 3.26 Halt button

REJ10J1831-0200 Rev.2.00 Jun.1, 2009
Page 51 of 228 RENESAS



ROE417250MCUOQ0 User’s Manual

3. Tutorial

3.15 Hardware Break Facility

A hardware break causes the program to stop when it executes the instruction at a specified address (instruction fetch) or reads

from or writes to a specified memory location (data access).

3.15.1 Stopping a Program when It Executes the Instruction at a Specified Address

It’s easy to set an instruction fetch event in the Editor window. For example, you can set an instruction fetch event where the

sort function is called.

Double-click in the row of the Event column which corresponds to the source line containing the call of the sort function.

«# Tutorial.cpp =10 x|
Bl
Line Source... | E.| C.| 5. Source |

36 |001054 p_sam= Sample; ZI

37 |00105cC for( i=0; i<10; i++ ){

38 001064 J = randi():

39 |0010e6cC ifij < 034

40 001070 i = -3:

41 }

42 00107z al[i] = 3:

43 }

44 001038 |HY p_Sam—>sorta):

45 |001020 b_sam->change (a) ;

44

47 (001098 b_sam->s0=al[0] ;

45 (001040 b_sam->sl=all]:

49 001045 b_sam-r>si=alz]:

50 |0010EQO b_sam->s3=al[3]:

51 |0010ES b_sam->sd=al[4] ;

S22 |0010C4 b_sam->s5=al[3] ; =
o | v

Figure 3.27 Editor window (setting a hardware breakpoint)

The source line that includes the sort function will be marked with H", indicating that a hardware breakpoint has been set

there. This will cause the program to stop when it fetches the corresponding instruction.
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3.16 Stopping a Program when It Accesses Memory

To make a program stop when it reads or writes the value of a global variable, follow the procedure below.

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

Open the OR page of the Hardware Break dialog box. Select a global variable in the Editor window, and drag-and-drop the
selected variable into the OR page so that the program will stop when it reads or writes the value of that variable.

Then click on the Apply button.

The program will stop running when it reads or writes the value of the global variable you have set.

1ol x

Hardware Break  OR I
—Ewenk:

Evert | T.] Descriptions | co... | Ta... | comment |
FIEET 0 (address] o IntBuf.. - -

Add... I [elats | Enable ] Disable |

Evert used 1 Free 15 Detail ﬂagisbﬂradavmts...l
save... | Losd.. ] Help | apply [ close |
g

Figure 3.28 Hardware Break dialog box

Notes: (1) To be selectable, a global variable must be represented by 1, 2, or 4 bytes in memory.

(2) Local variables cannot be set as hardware-break conditions.
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3.17 Tracing Facility

The tracing facility of the E100 emulator includes a special memory unit known as “trace memory” that can hold a record of
the execution of up to 4-M bus cycles. This memory is constantly updated during program execution. The contents of trace
memory are displayed in the Trace window.

Choose Code —> Trace from the View menu or click on the Trace toolbar button [].

The Trace window shown below will be displayed.

Trace

mvE|SaxrzhiEFdr slaaa
|Range:, [File: (Cyce: Addess: Time: |

| cycle Label Address | Data Size B/t BWI | Stetus | Active | Ares | IMDO | IMDZ DEBUG | UBRC | IRQ | DBEG | RESETH | NMI | STBUf | BV

| TimeStamp (him:s.ws.us.ns)| |

Figure 3.29 Trace window

The following section gives an outline of the tracing facility and how to set up the facility.
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3.17.1 Showing the Information Acquired in “Fill Until Stop” Tracing

In “fill until stop” tracing, trace information is successively acquired from the start of user program execution until a break is
encountered.

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

Acquisition from the popup menu. The Trace conditions dialog box shown below will be displayed. Check that the selected
trace mode is Fill until stop. Click on the Close button.

i

Trace ] option |

o
Trace Mods: | - Y Fill uriil skop

4

condition and combination setking
¥ OF condition:
Evert nuse : o Cokal |

I other condtions:

I.lr-!DiF-.-:mrnu‘an::n} ;I

Evertinuse: 0 [Cefall |

0 Excepbion: —— _Ttltillj 0 Ewent
Excanbional rDelayiovele):
capkions :
s Loz |
—Record condkion:
* All " Capture (" Do nok capture [ step execution is recorded

Eventimuse : 0

Evert used 0 Freelf Detal.ul REﬂ'rst-arﬂdavents...l
save... | Losd.. | e | el | Close |
o

Figure 3.30 Trace conditions dialog box (fill until stop)
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(2) Set a software break on the following line of the tutorial function: “p _sam ->s0=a[0];”.

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

Trace [ E

Vo|Faxx kES4)F)GG
|Fange: 00003576, DOOODDOO. Fie:  |Cyrle: -D0000015. ddress: DOZISC Time: D0:00:00.000.537.670 |
[eycle | Lebel Address | Daba Size B/W| BWI | Status | Active | krea | IMBO | IMDZ | DEBUG | UBRC | IRQ | DBFG | RESETH | MMI | STBYA | BV | TimeStemp (him:s.ms.us.ns)|[<]
=000000L6 00218¢ 00024742 LONG WORD R o HORMAL FETCH RCGM . . - 1 1 1 1 1 1 1 0000000000000000 00:00:00,000.597. 670
-0000001LS 00215c  DFF27901 LONG WORD R o HORMAL FETCH RCM . . = 1 1 L 1 1 b i 0000000000000000  00:00:00,000,597.730
-00000014 002190  0cA46F51 LONG MORD B O NORMAL FETCH RoM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.597.790

0000013 PFRFAA ===--00FF LONG WCRD R o NORMAT,  DATA RAM 5 5 = 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.597.860

000012 PFEFAC  D3E4---- LONG WORD R ] NOBMAL  DATA M L. - 1 1 1 1 1 L 1 0000000000000000  00:00:00.000,597.920

0000011 FFEEAE  ----0000 LONG WORD R 0 NORMAL DATA AN .. - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.587.980

0000010 FFRFEO0  00DA-—-- LONG WORD R o WORMAT  DATA RAM . . S 1 1 1 1 1 1 1 0000000000000000  O0:00:00.000.588.040

000002 EFEFEZ  --—-0000 LONG WORD R ] NORMAL  DATA AN L. - 1 1 L 1 1 L 1 0000000000000000  00:00:00.000,598.110
=000o0o00e FFEFE4  Z0DA=-== LONG WORD R o NORMAL  DATA RAN S - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.583.170
-00000007 FFBFB6  ———-0000 LONG WORD R O NORMAL STACK  RAM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.538.230
-00000006 PFBEBS 1094 - LONG WORD R o NORMAL STACK RAM . . - 1 1 L 1 1 1 1 0000000000000000 00:00:00.000.582.290
~-00000005 oooooo. == = R o HORMAL = o . = 1 1 1 i 1 1 i 0000000000000000  00:00:00,000.598.360
-00000004 001098 57706970 LONG MORD R O NORMAL FETCH  ROM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.598. 420
00000003 00109¢ 01006920 LONG WORD R o NORMATL, PETCH  ROM o o S 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.598. 480
-00000002 0010A0  ——---m-- - R i HORMAL = - . - 1 1 L 1 1 b i 0000000000000000  00:00:00,000,598, 540
-00000001 001040 - R 1 NORMAL - - .. - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.598.610

00000000 0010A0 S R o WORMATL -~ o oo - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.583. 670 j

Figure 3.31 Trace window (fill-until-stop tracing)

(4) A mixed display of bus information and disassembly listing is possible. Choose Display Mode —> DIS from the popup
menu to view trace information in mixed bus and disassembly mode.

[ E
Vh|¥ 1) ®|laq ‘
|Range: -0000576, 0000DI0. Fie: |Cycle: -D0000020 Address: FFGFDE. Tine: 00:00:00.000,557.420 |
 Cycle Label Address | Data | Size | R/W | BWI | Status | Active | Ares | IMDO | IMDZ | DEBUG | UBRC | IRQ | DEFG | RESETH  MMI | STEYH | BV | TimeStemp (him:s.ms.us.ns)|<]
=000000z0 EFBEDE 0000 LONG WCRD W o NORMAL DATA RAM . . - 1 1 L 1 1 1 1 0000000000000000  00:00:00,000.597.420
-00000019 FFEFED  0000---- LONG WORD W 1 NORMAL DATA RAM .. - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000, 537,430
00zZ17¢ INC.W #1,R0
=00000018 FFBFED  0000=--- LONG WORD W o HORMAL DATA RAM . - 1 1 i i i 1 1 0000000000000000  00:00:00,000.597. 540
#8'000A: 16, 80
-00000017 opzies 54246F51 LONG WORD R o NORMATL,  FETCH  ROM o o S 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.597. 610
2 BLT
-00000016 00218¢  0DODZ474Z LON o NORMAL FETCH ROM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.597.670
002184 ADD.W #
-00000015 00215¢  OFF27901 LONG WORD R O NORMAL FETCH  RoM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.587.730
002190  OCA46PS1 LONG WORD R o NORMAL FETCH ROM . . o 1 1 L 1 1 1 1 0000000000000000  00:00:00.000.587.790
FFEEAL F LONG WORD R o WORMAL  DATA RAM 5 - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000,587.860
EFBEAC LONG WORD R i HORMAL DATA RAM “ - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.597.920
FFREAE LONG WORD R 0 NORMAL DATA RAM .. - 1 1 1 1 1 1 1 0000000000000000  00:00:00,000,587,980
FEEEED LONG WORD R ] NORMAL DATA M .. - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000, 588,040
0000009 EFEFEZ LONG MORD R ] NORMAL  DATH RN L. - 1 1 1 1 1 L 1 0000000000000000  00:00:00.000.598.110
-00000008 FPBEB4 LONE WORD R o NORMAL DATA RAM 1 1 1 1 1 1 1 0000000000000000  00:00:00,000.598,170 j

Figure 3.32 Trace window (mixed bus and disassembly mode)
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(5) Choosing Display Mode —> SRC from the popup menu, on the other hand, shows a mixture of bus information,
disassembly listing, and source code as the trace information.

vace ___________ BE i £
volsaxz|iE 54 Flaa ‘
[Ranoe: 00002575, 000000 Fie: |Cycle: -DONDD0Z2. Adkkess: DUZIG# Tine: 00,00:00.000.557.290 |
| Cycle Label Address | Data Size R/ BWI | Status | hetive | Ares | IMDO | IMDZ DEEUG | UBRC | IR | DEFG | RESETH WMI | STEYS# | EV | TimeStewp (him:s.ms.us.ns)||<]
=00000022 oo2le4 79170024 LONG WCORD R 1] NOFMAL FETCH  RGM 5o = 1 1 1 1 1 1 1 0000000000000000  00:00:00,000,597,290
-00000021 FFEFDE =0000 LONG WORD W 1 WORMAT, DATA RAM L. - 1 1 1 1 1 1 1 0000000000000000  O0:00:00.000.537.360
DOz 178 ER4,BERL
=000000Z0 FFEFDE =0000 LONG WORD W i} NORMAL  DATA RAM 5 o = 1 1 1 1 1 1 1 0000000000000000 00:00:00.000.587.420
-00000012 FFEFED 0000---- LONG WORD W 1 NORMAL DATA RAM .. - 1 1 1 1 1 1 1 0000000000000000 00:00:00.000.587.4280
noz17e INC.W #1,R0
-D00o0oLs FFEFEQ 0000---- LONG WORD W o NORMAL  DATA RAM . = 1 1 1 1 1 1 1 0000000000000000  00:00:00.000,597.540
D02 17E CcMP.W HE'000A: 16, RO
-00000017 oozies 54246F51 LONG WCRD R o WOFMAL FETCH  RCM oo S 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.587. 610
002182 BLT @H'Z15C:8
-000000L6 oozigc 00024742 LONG WORD R o NOFMAL PETCH ROM .- - 1 1 1 1 1 1 1 0000000000000000 00:00:00.000.597.670
67 }
D ADD.W #H'002A:16,RT
=00000015 00215¢ OPF27901 LONG WORD R 1] NOFMAL FETCH  RGM o o = 1 1 L 1 1 1 1 0000000000000000  00:00:00,000,597.730
-D00000L4 oo21e0 DcA46F51 LONG WORD R o NORMAL FETCH  ROM .. - 1 1 1 1 1 1 i 0000000000000000  00:00:00.000.537.720
-00000013 FPFEFAR —----00FF LONG WORD R o NORMAT, DATA RAM . - 1 1 1 1 1 1 1 0000000000000000 00:00:00.000.587.860
00000012 PEREAC 93E4---- LONG WORD R 0 NORMAL DATA RAM 1 1 1 1 1 1 1 0000000000000000  00:00:00,000,587.920 E‘

Figure 3.33 Trace window (mixed bus, disassembly, and source mode)
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3.17.2 Showing the Information Acquired in “Fill around TP” Tracing

In “fill around TP” tracing, the acquisition of trace information is stopped a specified number of cycles after a trace point is
encountered. This facility allows you to use trace information to keep track of program flow without having to break the user
program.

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

(2) Choose “Fill around TP” as the trace mode in the Trace conditions dialog box. In the Delay (cycle) section, specify 4M.

(Up to 4-M cycles of trace information from where a trace point is encountered will be acquired.)

M Trace conditions * . .-J.U.Iil

Trae |or | option |

Trace Mods: I i--mmi:, walne Fill around TP ;l
condition and combination setking
¥ OR condition:

Evert inuse : 0 Detail |

I~ Other condtions; ———

I.lr-!DiF-.-:mrnu‘an::n} ;I

Evertinuse:0 Dol |

1 Exeepbon: ——— _J;’:!{::;IB:E?HI’:
amﬁﬂg’é" Detail | o —
—Record condtion:
& all  Capture  Daonok capture " Stepexecifionis recorded

Ewventimuse : 0

Evert used 0 Freels Detai.ul Reu'rst-arﬂdavents...l
save... | Losd.. | teb | epply [ close |

g

Figure 3.34 Trace conditions dialog box (Fill around TP)
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(3) Next, set the trace point, i.e. the point where the debugger will start 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 onto the OR page. Click
on the Apply button and then the Close button.

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

il

Trace OR IOptiunl
—Ewent:
Evert | T.] Descriptions | €o... | Ta... | Comment |

Em F [Address] _main - -

Add... I [elebe | Emakl= | Dis=hle |

Evertused 1 Free1s Detsil..| Registered events. ., |
swve.. | Losd.. | vep | apoly [ close |
i

Figure 3.35 Trace conditions dialog box (OR page)

(4) Choose Reset Go from the Debug menu. As soon as the trace point is reached, trace information as shown below will start

to be displayed in the Trace window.

=
=VE vAZI i E4dr QGG |
|Range: 0000000}, 04194302 Fie: |Cycle: -D0000001 |Addrece) FREFFC. Time: D0:00:00,000,405.910 |
DEBUG | UBRC | TRQ | DEFG | RESETH z -
............ 1 1 1 il 000000( 000 00:0 0. 910
00000000 001040 47085508 LONE WORD [ - 1 1 1 1 1 1 1 0000300000000001 . 000, 405.
00000001 001044  OPSOOFSO LONG WORD B O ROM - 1 1 1 1 1 1 1 0000000000000000 .000. 406 .040
oooooooz 001048 46Fr85470 LONG WORD R 0 RO o) 1 1 i 1 i 1 1 0000000000000000 .000. 406. 100
00000003 001042 ----3470 WORD R 0 ROM - 1 1 1 1 1 1 1 0000000000000000 .000. 806 160
00000004 tutorial() 00104¢ 01206DP2 LONG WORD R 1} ROM - 1 1 1 1 1 1 1 0000000000000000 .000.406.230
00000005 FEBFES 00001044 LONE WORD W 1 RAI - 1 1 1 1 1 1 1 0000000000000000 .000. 406290
00000006 FEBFFS 00001044 LONG WORD W O BAM - 1 1 1 1 1 1 1 0000000000000000 .000. 406350
0oooooaT 001050 79370032 LONG WORD R 0 RO - 1 1 i i i 1 1 0000000000000000 .000.406.410
00000008 001054 1AB0SEO0D LONE WORD B D RoM - 1 1 1 1 1 1 1 0000000000000000 .000. 406 . 450
00000009 001058 20000784 LONG WORD R o ROM = 1 1 1 1 1 1 1 0000000000000000 .000. 406 . 540
00000010 FEBFF4 00000000 LONE WORD W 1 RAI - 1 1 1 1 1 1 1 0000000000000000 . 000, 406 . 600
00000011 FEBFF4 00000000 LONG WORD W O BAM - 1 1 1 1 1 1 1 0000000000000000 .000. 406 660
0Opooooiz FEBFFO 00000000 LONG WORD W 1 RAM - 1 1 1 1 1 1 1 0000000000000000 .000. 406.730
00000013 FEBFED  DOD00DOO LONG WORD W D BA - 1 1 ) 1 1 1 1 0000000000000000 .000. 406790
00000014 FEBFEC 00000000 LONG WORD W 1 RaM o 1 1 1 1 1 1 1 0000000000000000 .000.406.850
00000015 FEBFEC 00000000 LONE WORD W 1] BAIM = 1 1 1 1 i 1 1 0000000000000000 .000. 406.920 =l

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

You can extract the history of executed functions from the acquired trace information.

(1) Clear all break conditions. Click the right mouse button with the cursor anywhere in the Trace window and choose
Acquisition from the popup menu. The Trace conditions dialog box will open. Switch to fill-until-stop tracing and click on
the Apply button and then the Close button.

(2) Set a software break on the following line of the tutorial function: “p _sam—>s0=a[0];”.

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

the break will be displayed in the Trace window.

(4) Click the right mouse button with the cursor anywhere in the Trace window and choose Function Execution History ->

Function Execution History from the popup menu.
o R x
mvelsazz[rE E4r wlaaa |

:&an;s: -00009578, G0000000 Fie: |Cy|:ls: 00000006 Address: FFERES | Time: 00:00:00.000.5%8.290

[ cycle Tiabel | Address | Data Size R/W | BWT | Status | Active | Ares | IMDO | IMDZ | DEEUG | UBRC | IRQ | DBEG | RESET# | NMI | STBY# | EV | TimeStemp (h:m:a.ms.us.ns)|[=]
-00000006 FFBEBZ  L098-—-- LONG WORD R O NORMAL STACK RAM . . - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.598.220
-00000005 000000 ——------ - R 0 NORMAL - - - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.59%.350
-00000004 001098 57706970 LONE WORD R o WORMAL  FETCH — RCM - 1 1 1 1 1 1 1 0000000000000000  00:00:00.000,583.410
-00000003 00109¢  D10068CD LONG WORD B O NORMAL FETCH  Rotl = 1 1 L 1 1 1 1 0000000000000000  00:00:00.000.598. 480
=00000002 001080 R 1 HORMAL = o - 1 1 L 1 1 1 1 0000000000000000 00:00:00,000,582,540
-0oonooni 0010a0 R 1 WORMATL = o) = 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.593. 600
00000000 001020 R 0 NORMAL - = = 1 1 1 1 1 1 1 0000000000000000  00:00:00.000.593. 660 z'

Figure 3.37 Trace window (function execution history—before analysis)
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(5) Click the right mouse button with the cursor anywhere in the lower pane of the Trace window and choose Analyze

Execution History from the popup menu. The history of function execution will be displayed in the upper pane.

Trace [] E

mve|lsarzE =4 =laaa |
1= ¢_PowerON_Reset> (D0040C) =l
INITSCT (O0L10E; <- 000402 . . . .

2 (0 e <Display form of function execution history>
= tukborial() (00104¢) <= 001042 . . .
& Sanple: :Sanple() (002000} <- 001056 Function name (start address of function) <— function caller address
[ _rand (0011B2} <- 001064

e (T [ Example: _main (00103C) <- 00040E

[ _rand (0011EZ} <~ 001064

|Range: -0000s578, 00000000 Fie: |Cycle: -000030E3 Adcvessi DOLCMD Thne: 00/00:00,000,405.580 |

Lebel Addreas R/W | RWI | Status | Active | Area | IMDO | IMDZ | DEBUG | UBRC | [ | DBFG | RESETH STBYf p ik us. s «]
] 001040 10 onG )R O .- 1 1 11 1 1 1 0000000000000000  0D:0 .000.405.

001044 OP990PE0 LONG WORD R O NORMAL PETCH Rt = 1 1 11 1 11 0000000000000000 E .000.406.040
=-00003081 001048 4685470 LONG WORD R o HORMAL FETCH  RCM - 1 1 1 i 1 1 i 0000000000000000 +00:00,000.406.100
-00003080 001048 ——--5470 uORD R 0 NORMAL FETCH  Ret . . - 1 1 11 1 11 0000000000000000  00:00:00.000. 406. 170
-00003079  tuborial(} 00104¢  D1206DPZ LONG WCRD R O NORMAL PETCH  Rcd - 1 1 11 1 11 0000000000000000  00:00:00.000.406.230 o
-00003078 FFEFFS  00DD1044 LONG WORD W 1 WORMAL  STACK  RAM - 1 1 L 1 1 1 b 0000000000000000  00:00:00,000,406.290
-00003077 EFEEFS 00001044 LONG WORD W O NORMAL STACK  RAM - 1 1 11 1 11 0000000000000000  00:00:00.000.406.350 =

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

(6) Double-click on a function in the upper pane to view the trace information corresponding to that function in the lower pane.

Trace N O A
myve sazzRE 54 & @06 |
[ ¢_Pomerod_Resess (00040¢) =l
__INITSCT (OOL10E} <- DDO408
B _main (00103¢) <~ 000408
= tutorisl(] (D0104C) <- 0D1042

& _rand (0011B2} <- 001084
B _rand (001182} <= 001064
& _ramd (0011B2} <- D010&4

|Range: -00009578, 00000000 Fie:  ICyclo: -00003060 Address: 002004 [Tmo: 00:00:00,000.407.420 |

Cycle Label Jddreas | D R/W | BWT | 3 i | DEBUG | UERC | IRG | DEFG  RESETH | NMI | 3 &
---------- [ cH E 1 ] 1 1 ] 1

-000032058 SEO0L1166 LONG WORD R u} FETCH ROM = 1 1 1 1 i 1 1

-00003058 oozo10 1A010100 LONG WORD R o NCORMAL FETCH  ROM - 1 1 1 1 1 1 1 0000000000000000 00

~00003057 00200  OPS047I6 LoNG WORD R O NORMAL FETCH  RoM = 1 1 1 1 1 1 1 0000000000000000  00:

-00003056 operator new( D01166 ~0110 WORD E 0 NORMAL FETCH  ROM = 1 1 1 1 1 1 1 0000000000000000  00: =]

~00003055 FEBFEZ 0000 LONG WORD W 1 NORMAL STACK — RAM - 1 1 1 1 1 1 1 0000000000000000  00:00:

-00003054 FPEPEZ  ----0000 LONG WORD W s} NORMAL  STACK  RAM o 1 1 1 1 1 1 1 0000000000000000  00:00:00.000. 407.790 =l

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

Use the filtering facility to extract specific cycles from the acquired trace information.

This is achieved by software filtering of the trace information that was acquired by hardware.

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

(1) Clear all break conditions. Click the right mouse button with the cursor anywhere in the Trace window and choose
Acquisition from the popup menu that is displayed. The Trace conditions dialog box will be displayed. Check that the
selected trace mode is Fill until stop. Click the Close button.

(2) Set a software break on the following line of the tutorial function: “p sam—>s0=a[0];”

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

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

marked by a [EI] button.
fresce el
m¥ O FAZEZ W I4Ar Flaas |
[Feange: -DODORETS, U000 ik :n:wo m.la!mcms FPBFED (Tirws 00 7005 (91000, 557, 540
Gpele  r] Lakel e 7] bata Blze |n.r' BT Ecm:u'l :u.-'] m:ev] ! =1 uauvl II'I'| Imzapl =] =Tn=] BV TireStamp =11=]
-00000016 rrsmz:l o000---- LONG WCRD W O 1 CO00000000000000 002001 00,000, 257, 540
-0a0o001s 002188  SEI9FFFF LOWS WORD B O mv.u. r:m—' nm — 1 1 1 1 1 1 COODOOa000000a0 005001 00,000, 257, 500
Qanno0is 00210¢  FPFPFFFF LOFG WOAR R 1] FOFMAL FETCH  ROM 1 1 1 1 1 1 CODOOOODNNGO0a0 G0:00; 00.000, 557, 4T0
~COn0001Y 00Z15c  OPrE7601 LOWG WoRD B 0 WORMAL TETCE  ROM - 1 1 i i 1 i COONOOOOODN0O0NN D000 ; 00000 . S57 . 730
-000000iE OOI1G0  FEFFFIIF LONG WORD B 0 RORML YEIGE  ROH - 1 11 1 11 COO000OD00000000 D000 : 00000 . 237 . 790
-C0000011 - LoWG Wobb B 0 WORMAL DATA  RAM - 1 11 1 1 1 CO0000O000000000 00200 : 00000 . 597 . B50
-C0000010 LOSS WP B 0 NORMAL DATA  RAM - 1 11 1 1 1 CO0000O000000000 00200 : 00,000, 557, 920
-000onood ; -- LOWS WOl B 0 NORMAL DATA  RaM - 1 11 1 1 1 CO0000O000000000 001001 00,000, 257, 980
COnn0o FEEFED  C00R LOWE WORl B 0 FORMAL DATA  RAM 1 1 1 1 1 1 COODOOEaONN00000 G000 00000, 553 , 040
CONn00NT rroTni 0000 LoWs WoRD B O FORMAL, TATA  RAM 1 1 i i 1 i CONDOOOOODN0ONan 0 00000 . 56, 100
-0000000E FEEFEL 20DA---— LOMGE WORD R e} NORMAL  DATA RAM S i i i i i 1 OOO00000I000000a0 © 0O_000 . 523 170
-C000000S PEEFEE  ----0000 LONG WoRD B O EORMAL STACE  RAM - 1 11 1 11 COO000OO00000000 00200 : 00000 . 508 . 30
-CO000004 PEEFBE  100B---- LONG WOOD B O WORMAL STACE AW - 1 11 1 11 CO00000000000000 0000 : 00,000 . 598 . 250
-CO0000oE 0ooong  —---mme- - B0 KORMAL - - - 1 11 1 11 COO0O0000000000 002001 00,000, 295 , 330
~Cano00az OOLOEE  ATI0GSTO LOWG WORF B O FORMAL FETCE  ROM - 1 11 1 11 COOD0GOa00000000 001001 00,000, 453 , 420
0o noacr: IZI:I"JIJIGS':III 'I:.W-"' WOAR R 1] FOFMAL FETCH  ROM 1 1 1 1 1 1 CODOOOODONGO000 GO:00; 00.000, 550, q00
CONn0O0g Dol —------- R 1 WORMAL - - 1 1 i i 1 i COODOOOO0DN0O000 D000 00000 . 566, 540 5

Figure 3.40 Trace window (Auto Filter)
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(5) Click on the [3] button in the R/W column and choose R.

@
my | Fazxrz WS4k Flaaa

mm GO000000 [Pl Cpche -00000015 | Ackdvess: FPBFED [Tres; 007008 00.000,557,540 |

Cpele Addres =] bata x| Size T =] =v| | =] unsv| In'l | nv|g ] =re=] = St amp =11=]
-0a000016 FFEFE]  0OO0--— LONG 1 00000CC0I00C00a0 |;|;. 00100.000, %97, 540
-0a000015 002135 S414FFFF LOEG WO rsmz n-;u .- 1 1 1 1 1 1 0OA00CO0AD0CONA0 0000100000, 557, 600
=C000001% 00210¢  FPFPETFF LO®G FETCH  RCM ., - 1 1 1 1 1 1 CO0OOOODONGO0a0 G0:00; 00.000, 597, 4T0
-00000013 002315c  OPPE7S01 Tows FETCH  ROW ., - 1 i1 1 i1 OOANNCO0ADACOOAN 00=00; 00,000, 557, 730
-00000013 002190 FFPEETTF Lows FETCE  ROw - 1 11 1 101 0OI00C00I00C0030 00=00: 00,000, 557, 780
-03000011 PEEFAR  ——--OOFF LOXG WOOD B 0 ROBMAL DATA  RAM - 1 11 1 101 00000000I0000030 00=00: 00,000, 597 . ES0
-03000010 PPEFR:  SIB4--— LONG WOBD B 0 WORMAL DATA  RAM - 1 11 1 11 00000CO0ID0C0030 00200 00,000, 597,820
-0a0000as PPSFAE  ----0000 LOWG WORD B 0 BORMAL DATR  RAM ., - 1 11 1 101 0OI00CO0ID0CO0A0 00:00 100,000, 557, 880
=C000a0cs EEEFED OJA==== LOF: WHRF F o FOFMAL PATR RAM ' 1 1 1 1 1 1 DODNOCOOAN0oOOan Coz0n; 0o.000, 599, 090
OO0000aT FrETD 0000 ToWE WoRF B 0 FORMAT TATA  RAM 1 11 1 11 OOANNCOCADACOOAN H0=00; 00,000, 556 , 100
-00000006 FrETBS  20DA--—— LOWG WORD R 0 FORMAL DATA  RAM . . - 1 i1 1 101 DOI00C0O0I0NC00I0 00=00: 00,000, 556 . 170
-000000a5 PEEFEE  -—--0000 LOXG WOUD B 0 KOEMAL STACK  RAM . . - 1 11 1 101 00000CC0I0000030 00=00: 00,000, 555 . 230
-00000004 FPEFE  109B--— LOWG WOOD B 0 RORMAL STACE  RAM ., - 1 101 1 11 00000000I0000030 00=00: 00,000, 555 , 250
-0a0000a3 R - B0 EORMAL - - P - 1 11 1 11 00I00CO0ID0C00I0 00200100000, 595 , 230
-aa0000a: OIS ST0GSTO LOEG WORD R 0 BORMAL FETCE ROM L, - 1 101 1 101 0OA00CO0AD00OGA0 0O:00:1 00,000, 553,420
annoo1 00 DI00R5C] Lo WoRR R 1] FOFMAL FETCH  ROM ., - 1 1 1 1 1 1 CO0OOOODONGO000 00:00; 00.000, 559, q00
0a000CC (T ——— B 1 mORMAL - - ..o 1 i1 1 i1 OOA00CO0ADACONAN 00=00; 00,000, 556 . 540 E'

Figure 3.41 Trace window (Auto Filter)

(6) The Trace window now only shows trace information for cycles that have R in the R/W column.

|
mY | FAEXX B 5S4 7GR
mm GO000000 [Pl Cpcha; -00000021 |Akdvesss: 00286+ Trws; 007008 00.000,557, 230 |
TEvele Addrenx] bata =] Bire | n.-' E B:nhu'l | ='| | =1 mmv| 1nv| F=] mzaeq | -] = ireBtany =11=]
-0000o02o 002184 TI17002R LONG :PEItE 0000000000000 |;|;. 00100.000, 257, 250
-Ea0noo1s DU2182  S414EFFF LONG wc.an r: |:. mm FEITE n-;u .- 1 1 1 1 1 1 OOI00CEOIDNCONI0 D0a00) 00,000, 557, 600
00000014 00210C  TFFFPTFF LoWG WoRF B 0 FORMAL FETSH ROM ., - 1 1 1 1 11 OO0DOOOONOOCO0N D0s00; 00000, 557, 670
0000001 002155  OPFETS01 LowG WoRD R 0 RORMAL TETCE  ROM L . - 1 i1 i i1 COADOCCOADACOOND 00=00; 00.000. 537,730
-00000042 002190  TPPEETTF LomG wWoRD R 0 NORMAL TETCE  ROM - 1 11 1 11 00A00COODNCONND C0=00: 00.000. 557, 750
-00000011 PPEFAR  ----ODFF LONG WoRB B 0 NOEMAL DATA  RAM - 1 11 1 11 0000000000000 00=00: 00.000. 557 BS0
-00000010 PPEFR:  SIE4---— LONG WORD R 0 NORMAL DATA  RAM - 1 11 1 11 0000000000000 00:00: 00,000, 357, 520
-oa0noooa PPEFAE  ----0000 LONG WORD B 0 KORMAL IATA  RAM . . - 1 11 1 11 DOJ00COOIDNCO00 00:00) 00,000, 297, 580
O0DDEE FEEFBD  (00R---- LOFG WoRD B 0 BORMAL TATA  RAM . 1 101 1 11 OOADOEOOODNGON0D Oa00; 00,000, 53, 040
000007 Frarn: 0000 TORS WORD B 0 RORMAL  DATR  RAM 1 i1 i i1 COADDCCODDANCODD 00=00; 00.000, 553, 100
-00000006 FEEFEE  200A---- LONG WORD R 0 RORMAL DATA  RAM . . - 1 i1 1 i1 OOAD0COOADNCONaN C0=00: 00.000. 53 . 170
-00000005 PeErEE  ----0000 LONG WORD B 0 WORMAL STACK RAM . . - 1 11 1 11 00A00COOD0COO00 C0=00: 00.000. 536 . 230
-00000004 PPEFEE  100B---— LONG WORD B 0 NOBMAL STRCE RAM . . - 1 11 1 11 0000000000000 00=00: 00,000, 556 . 250
-00000a3 T RO EOREL - - ‘- 1 11 1 11 00J00COOIDN0ON00 00:00: 00,000, 295, 230
-Ea0nooa DUI0EE  STY0ESTO LONG WOBD B O NORMAL FETCE  RGM L, - 1 11 1 11 OOAD0CEOIDNCOOD D000 00,000, 553, 420
0ann0001 Dol 01006500 LoEF WoRR R 0 EOFMAL  FETCH  ROM ., = 1 1 1 1 1 1 COON0OO0000E0000 0Oz00; 00000, S84, 900
0000000 T Q—— R 1 momun - - ..o 1 i1 i i1 COADOCCOADNCONNN 00=00; 00.000. 558 . 540 E'

Figure 3.42 Trace window (Auto Filter)

Notes:
(1) Filtering does not affect the trace memory, so that its contents remain intact.

(2) Filtering is available for trace information regardless of whether the setting is fill until stop, fill until full or fill around TP.
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3.18 Stack Trace Facility

Stack information can be used to find out which function called the function corresponding to the current PC value.
Set a software breakpoint in any line of the tutorial function by double-clicking on the corresponding row in the S/W
Breakpoints column.

Line Source.. | E.| C.| 5. Source
29 |00104cC wold tutorial (woid)
30 i
31 long a[10] :
32 long j:
33 int 1i:
a4 class Sawple *p sam;
35
36 (001054 p_sam= SJample:;
37 |00105C for( i=0; 1i<10; i++ ){
35 001064 i = randl):
39 |00106cC L ] if(y < 04
40 |O01070 i=-3:
41 }
47 001072 ali]l] = 3:
435 }
44 001058 b _sam->sort(a);
45 (001020 b _sam->change (a) ;
46
47 (001095 b _sam->s0=a[0] ;
45 (001040 b _sam->sl=al[l]:
49 (001045 b _sam->si=alz]:
50 (0010EBO b _sam->s3=al[3]:
51 (0010EBS b _sam->s4=a[4]:
52 (0010C4 b _sam->s5=al[53];
53 (0010D0 b _sam->s6=al[6];
54 (0010DC b _sam-x>s7=al[7]:
55 [0OD010ES b _sam->s8=a[8] ;
56 (0010F4 b _sam->39=a[2];
57 001100 b_sam;
55 |001106 }
59
60 |00110cC wold abort (wvoid)
61 i
62
63 (00110C }

<

0% Tutonalcpp [« sortcpp |

[

Figure 3.43 Editor window (setting a software breakpoint)

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

=
Kind| Hame | Walue |

F tutoriall) { 001062 }

F mainl) { 001044 @

F Power(QN Rese { 000412 }

Figure 3.44 Stack Trace window

You will see that the current PC value is within the tutorial() function, and that the tutorial() function was called from the
main() function.

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

3.19 What Next?

In this tutorial, we have introduced to you several features of the E100 emulator and usage of the High-performance Embedded
Workshop.

The emulation facilities of the E100 emulator provide for advanced debugging. You can apply them to precisely distinguish
the causes of problems in hardware and software and, once these have been identified, to effectively examine the problems.
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4. Preparation for Debugging

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

(1) Connect the host machine, E100 emulator, and user system. Then turn on 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.

Welcome! 1' il

| ¥ iCreate a new project workspace i

Cancel

" Open arecent project warkspace:;

_,_j I j Administration...

-

j " Erowse to another project workspace

e

Figure 4.1 Welcome! dialog box

Select the startup method from among the following.

- Create a new project workspace

- Open a recently used project workspace
Select this option when you use an existing workspace.
The names of recently opened workspaces will be displayed.

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

This option is available when there is no record of a recently opened workspace.
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4.2 Creating a New Workspace (Toolchain Unused)

The procedure for creating a new project workspace differs according to whether you are using a toolchain or not.

Toolchains are not included with the E100 emulator. Toolchains can be used in environment in which the C/C++ compiler
package is installed.

Follow the procedure below to create a new workspace.

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

button.

‘Welcame! il EI
(]

Cancel

" Open a recent project workspace:

I j Adrmiristration, .

| {* Create a new project workspace
i

e

Figure 4.2 Welcome! dialog box

(2) The Project Generator will start.

Mew Project Workspace e A
Projects |
Prolect Types wicek space Mame:

E Drabwsggar onl I
Proct Hame:
Dirscton:
I Erowese..
CPLI Farrily:
J3o0cx -]
Tool chai;
{hone |

K1 — i

Propearties.

OF I Cancel

Figure 4.3 New Project Workspace dialog box

Workspace Name: Enter a workspace name here.

Project Name: Enter a project name here. You do not need to enter any name if you wish this to be the
same as the workspace name.

Directory: Enter the directory in which you want the workspace to be created. Alternatively, click on
the Browse button and select a workspace directory from the dialog box.

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, fixed information is displayed here. Click
on the OK button.

(3) Select the target for debugging.

5etting the Target System for Debugging

Terget type: | 4N Targets =

< Bark Hest > Fiish | Cancel |

Figure 4.4 Setting the Target System for Debugging dialog box

Select the target platform you wish to use by placing a check mark in its checkbox and click on the Next button.

(4) Set a configuration name. Configuration refers to a file in which information on the state of the High-performance
Embedded Workshop for use with target software rather than emulators is saved.
Setting the Debugger Options | ﬂﬂ

Configuration nane ;
|Debug_xxoe_E100_Envdatar

— Dietail option:s
(=0 Walug

Tadiy I

[ <Back | news | Fwsh | cancal |

Figure 4.5 Setting the Debugger Options dialog box

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

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

4.3 Creating a New Workspace (with a Toolchain in Use)
Follow the procedure below to create a new workspace.

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

Welcome! ll il

| {* Create a new project workspace ol

Cancel

" Dpen a recent project workspace:

I j Adrniistration. .

o

j " Browse to another project workspace

ai

Figure 4.6 Welcome! dialog box

(2) The Project Generator will start.

2 x|

: ok M ame:
Project Types IH pace

@E source stabup Spphcation Project Name:
I Empty Application r

5 lirpart Makefle I
ﬂl.lhrar',l Directan:

A Debugger coly - 3000 E100E

A Diebugger only - 33000 Simulat I M
LCPU Earrily:

B3 =

Tool chan:

IFImn:sns 3 Standard _ﬂ

ok | cancal |

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. You do not need to enter any name if you wish this to be the
same as the workspace name.

Directory: Enter a directory in which you want a workspace to be created. Alternatively, click on the
Browse button and select a workspace directory from the dialog box.

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 any toolchain,
select None.

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

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

(4) Select the target for debugging.

Setting the Target System for Debugging ,ilﬂ

— Targats :

00 E prd atior

Tesped type: |41l T argets =

< Back et > Fiish | Cancel |

Figure 4.8 Setting the Target System for Debugging dialog box

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

Setting the Debugger Oplions

Configurahion name :
|Dehug_30e00_E100_Emudator

— Detail option:s -
Ibesrr Walue

Tadiy I

[ <Back | news | Fsh | cameal |

Figure 4.9 Setting the Debugger Options dialog box

If you have selected two or more target platforms, click on the Next button and then set a configuration name for each of the
selected target platforms. When you have finished setting configuration names, emulator-related settings are completed. Click
on the Finish button, and the Summary dialog box will be displayed. Clicking on the OK button in this dialog box 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 below to open an existing workspace.

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

Welcome!

| " Create a new project workspace i

Cancel

" Open arecent project workspace:

_,.j I j Adrmiristration...

(i

N x

Figure 4.10 Welcome! dialog box

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

Open 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 the workspaces was created, select the workspace file (extension “.hws”), and click on the
Select button.

(3) The High-performance Embedded Workshop will start, and its state will be restored to the state at the time the selected
workspace was saved. If the emulator was connected at the time, the workspace is automatically connected to the emulator.

If the emulator was not connected but you want to connect it, refer to “4.5 Connecting the Emulator” (page 73).
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4.5 Connecting the Emulator

4.5.1 Connecting the Emulator

The following methods for connecting the emulator are available.

(1) Making the emulator settings in booting-up before connection

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 a session file in which settings for emulator usage have been made in advance simplifies the procedure of

connecting the emulator.

4.5.2 Reconnecting the Emulator
While the emulator is disconnected, you can reconnect it in one of the ways described below.

e  Choose Connect from the Debug menu.

_+].

e Click on the Connect toolbar button |

. 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, do so in one of the ways described below.

e  Choose Disconnect from the Debug menu.

K

e  Click on the Disconnect toolbar button [l

l.

° Enter the disconnect command in the Command Line window.

4.7 Quitting the High-performance Embedded Workshop

Choosing Exit from the File menu closes the High-performance Embedded Workshop.
Before it closes, a message box will be displayed asking you whether you want to save the session. To save the session, click
on the Yes button.
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4.8 Making Debugging-Related Settings

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

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

|Sessin:-m-::-::-::-::-::-:_E'IEIEI_EmuIatn:nr j Targst |Elptic-ns|

...... @ E100 Target:

w E100 Ernulator

Core:
|Single Core Target j

D ebug format;
|EN/Dwart2 =

Dawnload madules:

Filename | Offset Address | Farmat |

Add...
FICONFIGDIR)S$(PRO... 00000000 Elf/Dwarf2 ;
Tty |

k. I Cancel

Figure 4.12 Debug Settings dialog box

In the Target drop-down list box, select the name of the product 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 a

module in the selected format in the Download modules list box.

CAUTION
At this point in time, no programs have been downloaded yet.
For details on how to download a program, refer to “5.2 Downloading a Program” (page 91).
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4.8.2 Setting Up Automatic Execution of Command Line Batch Files
Click on the Options tab of the dialog box.

Debug Settings .

|Sessil:un:-::-::-::-::-::-:_E'II:II:I_EmuIatl:ur j T arget Elptic-nsl

E

X]

...... @ E100 Commatd batch file load timing:

Command line batch processing:

Add
Hadity...

Bemaye

[ty

LU

[ Dizable batch file execution when downloading debug information

¥ Download modules after build

¥ Femove breakpaints on download

™ Disable memaory access until after target connection command file execution
[ Limit dizazzembly memaony access

[ Do not perform automatic target connection
¥ Feset CPU after download module
[ Digable memary access by GUI when target iz executing

k. I Cancel

Figure 4.13 Debug Settings dialog box

Here, register a command chain to be automatically executed with the specified timing.
Select your desired timing from among the following four choices:

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

- Immediately after a 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 Debugging Functions

Item

No. Item

Specification

1 Software break

4,096 points

Number of event points

Maximum number of effective points: 16

Event type
2 Event

Executed address detection

Data access detection

Interrupt generation or exit detection

External trigger detection

Task ID

Can be set separately for each event

Condition for number of times an event has
occurred

Up to 255 times

3 Exception detection

Violation of access protection

Reading from non-initialized memory areas

Stack access violation

Performance-measurement overflow

Realtime profile overflow

Trace memory overflow

Task stack access violation

OS dispatch

Hardware Event combination
Hardware -
4 breakpoints

OR, AND (cumulative), AND (simultaneous), subroutine,
sequential and state transition

break Exception detection

See item No. 3

Delay

Maximum 65,535 bus cycles

Trace size

Maximum 4-M cycles

Fill until stop

Trace acquisition continues until the program stops running.

Fill until full

Trace acquisition stops when trace memory becomes full.

Fill around TP
Trace mode

Trace acquisition proceeds for a delay in cycles after the trace point
has been reached.

Repeat fill until stop

Information for a total of 512 cycles before and after each trace
point are acquired, and this continues until the program stops.

Repeat fill until full

Information for a total of 512 cycles before and after each trace
point are acquired, and this continues until trace memory is full.

5 Trace

. Event combination
Trace point

OR, AND (cumulative), AND (simultaneous), subroutine,
sequential and state transition

Exception detection

See item No. 3

Delay

Up to 4-M bus cycles

Extraction/deletion of trace data

Extracting or deleting data by specifying events
- Between two events
- Duration of an event
- Duration of an event occurring in a subroutine

Instruction accessing specific data

Content of measurement

Measures maximum, minimum and average execution time, and
number of passes, for up to 8 sections

Timeout detection

6 Performance -
Resolution

10 ns to 1.6 us

Measurement

Event combination
mode

Between two events, Period of an event and Interrupt-disabled
range between two events

7 RAM monitor

512 bytes x 32 blocks
- Shows last read/write accesses performed
- Includes a facility to detect reading from non-initialized areas

8 Profile

128 Kbytes x 8 blocks (1-Mbyte space)

Cumulative time and number of passes overflow detection
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Table 5.1 List of Debug Functions (cont)

Item
No.

Item

Specification

9 Coverage

CO-level code coverage
256 Kbytes x 8 blocks (2-Mbyte space)

CO0 + Cl-level code coverage
128 Kbytes x 8 blocks (1-Mbyte space)
Address range and source file

Data coverage
64 Kbytes x 8 blocks (512-Kbyte space)
Address range, section, and task stack

REJ10J1831-0200 Rev.2.00 Jun.1, 2009

Page 78 of 228

RRENESANAS



ROE417250MCUO00 User’'s Manual 5. Debugging Functions

5.1 Setting Up the Emulation Enviroment
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 only be set once each time

the emulator is booted-up.

5.1.1 Emulator Settings During Booting up

While the emulator is booting up, the following three dialog boxes are opened in sequence.

(1) Device setting dialog box

Use this dialog box to select the target MCU and establish communication.
This dialog box can be re-opened by selecting Emulator -> Device setting from the Setup menu after the emulator has been
booted up. In this case, however, be aware that changes of setting made after boot-up will not be reflected immediately but will

be set as initial values when the emulator is reconnected.

(2) Configuration properties dialog box

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

This dialog box can be re-opened by selecting Emulator -> System from the Setup menu after the emulator has been booted up.
Settings for certain options in this dialog box can be changed after boot-up. Those that can be changed are active while those

that cannot are inactive (grayed out), but with their settings displayed.

(3) Connecting dialog box

This dialog box shows the 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.

e x|

Devica ]
Group
Device  |RSFEI725 =
Made | 3(Single-chip mode] =] [ dutomsic

Commurecation Setting

LISH - -
S |E100: DEVELOPMENT *|  Fefresh |

[ Start booting up on successiul completion of sel-checking.

ok | I:aru:ell Help

[ Do kot show this dialag 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 and then reconnect the emulator.

(2) Selecting an operation mode

Select an operating mode.

For details, refer to the hardware manual for the MCU in use.

(3) Automatic detection of operating mode

Select the checkbox if you want automatic detection of the operating mode after connection of the emulator has been
established. When any of the following states is detected, the emulator shows an error message and releases the connection.

- The user system is not connected.

- The user system is not supplied with power.

- The setting of the MD2 to MDO pins of the user system corresponds to an operating mode that is not supported by the

emulator.

Even if the [Automatic Detection] checkbox is not selected and the user system is being supplied with power, the emulator
checks the states of the MD2 to MDO pins against the operating mode selection made by the user. When they do not match or
the operating mode indicated by the MD2 to MDO pins is not available, the emulator shows a message and makes the

connection for the operating mode selected by the user.
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(4) Setting up communications

You can select another target emulator for connection via USB.
The ‘USB Serial No.’ list box shows unique identifying information on the E100 emulator connected via USB. Clicking on the

Refresh button updates the information.

(5) Performing self-checking

If you click on the OK button with the ‘Start booting up on successful completion of self-checking.” checkbox selected,
hardware self-checking proceeds after connection to the emulator according to the communications condition you have set.
The results are shown on completion of self-checking. If the results are normal, boot-up processing continues. If an error is

found, boot-up processing stops.
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5.1.3 Setting Up the System

On the System page of the Configuration Properties dialog box, specify the configuration of the emulator system as a whole.
During the boot-up process, this dialog box appears after the Device setting dialog box.

Although it is possible to open this dialog box even after the emulator has been booted up, some items (e.g. target MCU and

clock selection) will be grayed-out since they cannot be changed.

Configuration properties - x|
System I I ernany map ] Intemal fash memon ovenswite | Exzeption W arning |

—Clock
Main (& Emustef  C Liser " Generate I 10| MH2

...........

S (T Emuatar ) Wi cdock divided By 256

~ Triages
E:stermal rigger & EXT031 INPUT  © E“J%‘lﬁ lgﬂ#ur
: - E<T 015 TTL
Input trigges level @ EXTO31 CMOS  © coroe s TS
~ Coverage
* [0 coverags " C0=C1 coverage
— Switching funchion

% Codecoverage ¢ [ata coverage " Beattime peofile

— [ arg=twallage

& 500 C.3a

— Debug funchion
[ Ensble mtermupts durng step execubion,
™ Mask the Ni| pin,
I sk the BRE@AWAIT pir
I Use the EXPE b of SYSCH (0FFFFOC 28 1
[ Diebug the program with avenwiting of flash ROM,

= Dizplay a mezsage whern the emulator
weas to manipudale registers in the FCLL

IRE input sigral IFFFF

0K | Cancel | Hep |

[T Danot show thiz dislag box again.

Figure 5.2 Configuration properties dialog box (System page)
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(1) Selecting the input clock

In the Clock section on the System page, select the sources of the clock signals supplied for the main clock and subclock.

The main clock can be selected from among three choices: Emulator, User and Generate (by default, Emulator is selected).
Select Emulator when the main clock is supplied from an internal source and User when the main clock is supplied from an
external source. To use a user-defined clock, select Generate and enter the clock frequency in the text box.

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

set only once each time the emulator is booted-up.

Subclock options are only selectable for MCUSs that support a subclock function. ‘Emulator’ or ‘Main clock divided by 256’
can be selected (by default, Emulator is selected).

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

module mounted to generate the actual frequency for use on the target board.

(2) Selecting the direction of the external trigger cable

For the external trigger cable, select the direction of EXT pins 1631 as input or output. EXT pins 0—15 are fixed as inputs.

Select either of the following options:

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

(3) Selecting a trigger input level

Select CMOS level or TTL level as the trigger input level. Select either of the following options:

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

(4) Selecting a code-coverage mode

Select a code-coverage mode.

CO: Instruction coverage rate

CO0 + C1: Instruction coverage rate and branch coverage rate

Up to 2 Mbytes of coverage information can be measured in CO-level coverage, while up to 1 Mbyte of coverage information
can be measured in Cl-level coverage. CO coverage is selected by default.

This option can only be set in booting-up of the emulator and is only available when Code coverage has been selected in the
Switching function section. If you wish to use the code coverage function after the emulator has started up, use this option to

select a mode in advance.

(5) Selecting a switching function

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

Code coverage is selected by default.

The setting of this option can be changed even after the emulator has been booted up.

When the code coverage function is selected, measurements are performed at the coverage level selected under Coverage.
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(6) Selecting the power voltage of the target system

Select the voltage level of the user system. This option can only be set in booting-up of the emulator and is only available
when the MCU in use supports both 5.0 and 3.3 V. If the MCU only supports either 5.0 or 3.3 V, the emulator automatically

selects the given voltage level.

(7) Enabling interrupts during stepped execution

Select whether interrupts should be enabled or disabled from the start of stepping until an instruction is executed. Interrupts are

always accepted while a subroutine is being invoked by step-over or step-out execution.

(8) Masking the NMI pin

Select whether you want masking of input signals to the NMI pin of the target system.

(9) Masking the BREQ/WAIT pin

Select whether you want the input signal to the BREQ/WAIT pin of the target system to be masked.

(10) Usage with the EXPE bit of SYSCR (0xFFFDC?2) as 1

Select this checkbox if you wish to enable access to external space while the MCU is in single-chip mode.
This option is only available for MCUs that have an EXPE bit in SYSCR. When the MCU is not in single-chip mode, this

option is ignored.

(11) Debugging with overwriting of flash memory

Select this checkbox if you wish to allow rewriting of the contents of the internal ROM or EEPROM during debugging.

CAUTION
For details on debugging with overwriting of flash memory, see “Debugging with Overwriting of Flash Memory” in section
7.5 Notes on Using the MCU Unit (page 221).

(12) Display a message when the emulator is to manipulate registers in the FCU

Select the checkbox if you wish to view a message when the emulator manipulates registers in the FCU.

(13) Enable or disable IRQ input signals

Specify the hexadecimal number for the pattern of bits that corresponds to the user IRQ signals (IRQn) that you wish to
monitor.

0: Disables monitoring of IRQn

1: Enables monitoring of IRQn

n=15to0.

The default value is FFFF.
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5.1.4 Setting up the Memory Map

The Memory map page of the Configuration properties dialog box allows the user to assign emulation memory to the internal
ROM or external space.

You can allocate two areas in the internal ROM (in 128-Kbyte units) and four areas in external space (in 1-Mbyte units).

Configuration properties I ﬂ

Spstem  Meman map | Intemal Rash memony: ovenwite | Exception W arning I

—Azzighn emulation memany to intemal Razh ROk

~Mode-
" Do pot allocate emulation memony

% 1lze emulation memaiy

Autornatically allocate [EMEM= when writing to
& zofbware break occurs

¥ [EMEMD |0
¥ 'wirke the contents of the flash ROM to IEMEMO.

¥ IEMEM1 |2 0o FFFF
IV wirite the contents of the flash ROM to IEMEM1.

FFFF

T
:

Q000

W
:

Azzign emulstion memary o exdemnal space

[~ EMEMOD |_ 000oo - |— FFFFF
redemi [ oom. [ FeReE
Cememz [ oo [ FRREE
Cemems [ oooo- [ Feeee

g

ok | ca | Hep |

[ Do nat shaw this dislag box again.

Figure 5.3 Configuration properties dialog box (Memory map page)

(1) Assign emulation memory to internal flash ROM

Up to two blocks can be allocated as emulation memory. Select the checkboxes for the areas you wish to use and specify the
addresses where the blocks start and end. Note, however, that the 16 lower-order bits of the addresses are fixed because the
blocks are only specifiable in 128-Kbyte units.

By default, up to two areas of emulation memory will be allocated from the first address of the internal ROM.

When emulation memory is released from allocation as internal ROM, the current data in the emulation memory will be
written to the internal ROM.
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(2) Selecting a mode

Select one of the following modes for assigning emulation memory to the internal ROM.
- Do not allocate emulation memory

- Use emulation memory

- Automatically allocate [IEMEMx when writing to a software break occurs.

[Do not allocate emulation memory]:
The emulator will not use emulation memory allocated as internal ROM.

[Use emulation memory]:

The emulator will use emulation memory allocated as internal ROM.

[Automatically allocate [IEMEMx when writing to a software break occurs]:

Emulation memory will automatically be allocated as internal ROM when an attempt is made to set a software break at a
location in the internal ROM area. If you have manually assigned IEMEMO and IEMEMI1 as emulation memory to internal
flash ROM, however, automatic assignment of emulation memory will not be performed.

Even when emulation memory has been allocated automatically, the allocated memory is treated as if it had been manually

allocated: deleting a software breakpoint does not release the corresponding memory.

(3) Write the contents of the flash ROM areas to IEMEMx

Selecting a checkbox makes the assignment of emulation memory to internal ROM areas include writing the contents of the
internal flash-ROM area to the corresponding emulation memory block. If a program is downloaded to internal ROM, the

program will also be downloaded into the emulation memory block.

(4) Assign emulation memory to external space

Up to four blocks of emulation memory can be allocated to external space. Select the checkboxes for the areas you wish to use
and specify the addresses where they start and end. Note that the 20 lower-order bits of the addresses are fixed because the
blocks are only specifiable in 1-Mbyte units. Assignment of emulation memory to an external space is only possible at the time

the emulator is booted-up.
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5.1.5 Setting for Overwriting Blocks of the Flash ROM
The Internal flash memory overwrite page of the Configuration properties dialog box allows you to specify whether or not
individual blocks of flash ROM should be overwritten.

Configuration properties

System | Memory map

Irtemal flash memory oversite | Ewceplion Waming [

A

Selected blacks wall be averwilten isther than deleted wher e uset

Mo | Addiess

[0 m 000000 - OOOFFF
oz  omooo- 00MFEF
Ooz ooz - 002FFF
o4 O0E000- O03FFF
Oos 004000 - O04FFF
CJ o5  00S000 - OOSFFF
O o7 005000 - OOBFFF
Joe 007000 - OOFFFF
O o3 00=000- OOFFFF
[0 10000 OUFFFF
On 00000 - DZFFFF
012  0=000- O3FFFF

pragram is downloaded.

Uneelected blocks wil b ovensitien after deleted.

Selal

0k,

| cocd | Hep

[~ Do not show this dislog box again.

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

Settings for all blocks are automatically shown in the list according to the information on the target MCU. When a checkbox is

selected, the block will be overwritten rather than deleted when the user program is downloaded.
This is the same even when emulation memory has been allocated as internal ROM.
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5.1.6  Settings to Request Notification of Exceptional Events
The Exception Warning page of the Configuration properties dialog box allows you to select whether or not to display

warnings in the Status window and as a balloon on the status bar when exceptional events occur.

Configuration properties 3 x|

.................... b

System ] Merman map ] Irtemal Rash memony cvenswite :E':-:cegtgr?-.l_.i'ar!\gl

¥ Violstion of accesz pratection
¥ Fead o ynirstialized memony
[¥ Stack access viclation

[T Pesformance owerflow
I~ Besline profeoveflow

[T Trace memany overlion

B Tz:k #ack access vinlstion

I_ 2: RiESE Ll

Checked itams wall display veaming in & dialog ballooe,

ok | caneedl | Hep |

[~ D nat show this dishag boy again.

Figure 5.5 Configuration properties dialog box (Exception Warning page)

The ‘Violation of access protection’ , ‘Read from uninitialized memory’ and ‘Stack access violation’ checkboxes are initially
selected.

When a load module that includes an OS has been downloaded, the ‘Task stack access violation’ checkbox is also initially
selected.

Other items are non-selected by default.

If you deselect a checkbox, the corresponding item will appear as -’ in the Status window.
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5.1.7 Viewing the Progress of Boot-Up Processing

You can check the progress of boot-up processing in the Connecting dialog box.

This dialog box appears when boot-up processing is started and remains open until it is completed.

As long as display of the Device setting and the Configuration properties dialog boxes continues, you cannot manipulate this

dialog box.

Conneching, ..

Group Mame = HESX/17 a| [~ Status
EW Detect Hew. = REV.A

e e e e LISER S\‘ISTEM DISCOMMECT

Cable Conrection Status = MOT | [Discormest CHMO, CHMT)
On Test,

P e freck K POWER SOURCE DISCONNECT
12 Bus Access Check = 0K (0.5 %)
Mon CRU-S5RAM Check  =0F
Mon CPU-USE Check = 0K High

Seting of the MCU suppl clock. TEcHE .

M aClock Emulstor MM High

Setling of infamation specific to the S

Selling of debug cptions. STEYH

Setling of data in registers for use by MO 2

Setting of data in the monitar CPU 3 S

Sating of data in the target MCU zp MO High
Vallage check of the weer Largel b .
Setiing af the DI clock, MDD High
Setting of debugging infosmation, |

Setling of the clock frequeency gene ~ Clock

St Prosessor mode.

Set Emuration memon's allocabian. Systern Clack 160 kHz

Sat Inkenal Emudation memaon's allo .
Initialization of the emulstor’s ntema—| ~ Main ClockiEXTAL) - 8.0 MHz

.|| | F s ek S 2]

Intialization of the erwlator's internal sethng,
[ Close the dislog bow when the conreclion is completed.

Cancel

Figure 5.6 Connecting dialog box

(1) Description of progress

The progress history box on the left-hand side of the dialog box shows the history of progress.
The information shown here is saved in a bug report. To check the contents of the bug report, select Technical Support ->

Create Bug Report from the Help menu.

(2) Display of pin states

The pin states are updated when you close the Configuration properties dialog box.
A warning will be shown in the progress history box if the pin states do not match the settings made in the Device setting

dialog box.

(3) Display of states of clock signals

This information will be updated on completion of processing for the clock settings.

Only information on the clock signals that are actually operating is shown here.
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(4) State of progress as progress bars

The upper progress bar shows the state of progress through the overall process of booting up.
The lower progress bar shows the state of progress through the current part of the process of booting up.
The name of the current part of the overall process is shown under the progress bar.

(5) Canceling the connection

Click on the Cancel button to cancel the process of booting up.
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5.2 Downloading a Program

5.21 Downloading a Program
Download the load module to be debugged.
To download a program, choose Download from the Debug menu and select a desired load module or right-click on a load

module under Download modules of the Workspace window and then choose Download from the popup 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 load modules, refer to “4.8 Making Debugging-Related Settings” (page 75).

5.2.2 Viewing the Source Code
Select either of the following ways to view the source code.

- Double-click on the name of the source file in the Workspace window.
- Right-click on the name of the source file and choose Open from the popup menu.

-l
Bl
Line Source... | E.| C.| 5. Source |

29 |00104cC wold tutorial (wvoid) j

30 i

Sl long a[10] :

3z long Jj:

33 int 1i:

34 class Sawple *p sam;

35

36 |001054 o p_Sam= Sample:

37 |D0105C | for( i=0:; i<10: i++ )4

35 001064 j = randi);:

39 |00106C |HY ifij < 034

40 (001070 G It

41 }

47 001072 g[4] =3

43 }

44 001038 b _sam->sort(a);

45 (001020 b _sam->change (a) ;

46 2
l | v 4

Figure 5.7 Editor window
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The columns listed below are to the left of the Source column.

(1) Line column

This column shows the line numbers of lines in the source file.

(2) Source Address column

When a program is downloaded, this column shows the addresses that correspond to the lines of the current source file. This

function is convenient for determining values for the PC and where to set breakpoints.

(3) Event column

This column shows the following:

Table 5.2 Icons in the Event column

H! | Hardware breakpoint

+a | Trace point (fetch condition)

A hardware breakpoint can be set by double-clicking in the Event column.

A trace point is only displayed when a fetch condition has been set.

[*] after the title on the title bar of the Hardware break, Trace conditions and Performance Analysis Conditions dialog boxes
shows that a setting is being edited. You cannot change the settings from the Event column of the Editor window while editing
is in progress.

(4) Code Coverage column

This column graphically shows the CO code coverage information.

(5) S/W Breakpoints column

This column shows the following:

Table 5.3 Icons in the S/W Breakpoints column

| Bookmark
. Software break

= | 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 popup menu.

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

Global Editor Column States . el

[w|Code Coverage e
[w]CodeCoverage - 45M - -
[wDlizazzembly Address Cancel |
[w]Ewent
[wiLabel
[w]Line
[w]Obj code

(w5 M Breakpointz =
Tr R.2 P 1 . AL I ﬂJ

Figure 5.8 Global Editor Column States dialog box

3. Deselect the checkboxes of columns you want to turn off. Click the OK button, and the new settings you have made will
take effect.

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

1. Right-click in the Editor window and choose Columns from the popup menu.
2. A cascaded menu will be displayed. A check mark is to the left of the names of currently enabled columns.

Calurins ¥ Code Coverage

v CodeiCoverage - A5M
Turn Header OnfOFF ——
v Disassembly gddress

Inskant Watch » Event

« |abel
LETn M BTN i moeee

-
e ETE —L";E 4

v Ohi
Display PC By

v S Breakpoinks
Yiew Disassenmtly v SN Breakpoints - ASM

i v Source Address

Properties...

| 8

Figure 5.9 Popup menu window

3. Clicking on a column name toggles the setting between enabling and disabling of the column.
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5.2.5 Viewing Assembly Language Code

While a source file is open, click the right mouse button in the Editor window and choose View Disassembly from the popup
menu. The Disassembly window will be displayed.

The first address shown in the Disassembly window corresponds to the cursor position in the Editor window.

You can also use the View Disassembly button in the Editor window to view code produced by disassembly.

If there is no source file, you can still view the disassembly by one of the following methods.

— Click on the Disassembly toolbar button || ].

— Choose Disassembly from the View menu.
— Use the “Ctrl + D” shortcut keys.

In this case, the Disassembly window opens with a listing from the position currently indicated by the PC.

The emulator also supports a mixed mode as an optional way to show all source lines from the address where disassembly
started. To view disassembly code in mixed mode, click the View mixed mode button.

X
AEE
Event | CodeCoverage... | 5/ Breakpointz - ... | Dizazsembly... | Objcode Label Dizazzembly |
001046 aFso MOV.L ERO,ERO g
001045 46F5 ENE BH' 104Z:5
001044 5470 RTS
o noi04c 01Z06DFZ tutorial() [STM.L {(ERZ-ER4) ,B-3F
001050 TAFTO0032 SUE.W #H'003Z:16,R7
001054 1480 SUE.L ERO, ERO
00l05s SEQ0Z0O00 ISR BSample: :Sample() 124
001054 OFS4 HOV.L ERO,ER4
00105c 19353 SUE.W R3,E3
O0105E TOZ30004 CHP.W #H'000OA: 16, R3
001062 4Cz24 EGE BH' 10558:5
001064 SEOO11Ez2 J3R @_rand:Z‘i
001065 17F0 EXTZ.L ERO
001064 aFsz MOV.L ERO, ERZ
HY 00106&C arFsa HOV.L ERO,ERO
O010&E 4C0z2 EGE BH' 107Z:8
oo01o70 17E2 MEG.L ERZ
001072 aFrFao HOV.L ER7,ERO
001074 oD31l MOV, W R3,R1
001076 17F1 EXTZ.L ER1
[ s B = 1M1 SETT T H#2> DA &
1] | W

Figure 5.10 Disassembly window

The columns listed below are to the left of the Disassembly column.

(1) Event column

This column shows the following:

Table 5.4 Icons in the Event column

HY Hardware breakpoint

= Trace point (fetch condition)

A hardware breakpoint can be set by double-clicking in the Event column.

A trace point is only displayed when a fetch condition has been set.
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(2) Code Coverage - ASM column

This column graphically shows the CO code coverage information.

(3) S/W Breakpoints - ASM column

This column shows the following:

Table 5.5 Icons in the S/W Breakpoints — ASM column
@ Software break
) PC position

(4) Disassembly Address column

This column shows the address of the machine code corresponding to the disassembly. Double-clicking in this column brings

up the Set Address dialog box. Enter the address where you want the display of disassembly code to start in this dialog box.

(5) Obj code column

This column shows the object code.

(6) Label

This column shows labels. This column is not usable if no module has been downloaded.

5.2.6 Correcting Assembly Language Code
Double-click on the instruction you want to correct in the Disassembly window or choose Edit from the popup menu. The

Assembler dialog box will open. Use this dialog box to correct the assembly-language code.

Assembler llﬁl
Addrezz Code

000412 F97

. Cancel |
Mnemaonic:

MOW.E  fH'S7 RO

Figure 5.11 Assembler dialog box

The dialog box shows the address, instruction code and mnemonic of the selected instruction.
Enter a new instruction (or edit the old instruction) in the Mnemonic edit box. When you have finished, hit the Enter key. The
value in memory is overwritten by the new instruction code, and the pointer is moved to the next instruction.

Click on the OK button to overwrite the current value in memory with the new instruction code and close the dialog box.

CAUTION

The assembly-language code shown in the Disassembly window and the Assembler dialog box is based on the data currently in
memory. When you modify data in memory, the new assembly-language code is shown in the Disassembly window and the
Assembler dialog box. However, the source file being displayed in the Editor window remains unchanged, even if it includes

assembly-language code.
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5.3 Viewing Memory Data in Real Time

5.3.1  Viewing Memory Data in Real Time

Use the RAM Monitor window to monitor data in memory while the user program is running.

The RAM monitoring function permits recording and inspection of the data in an area of memory for which monitoring has
been assigned and the states of access in real time without obstructing execution of the user program.

The RAM Monitor window shows the access states (read, written, non-initialized or not inspected) in different colors.

(1) Allocating an area for RAM monitoring

A 16-Kbyte RAM monitoring area is provided.
This RAM monitoring area can be allocated to a desired contiguous address range or up to 32 blocks of 512 bytes.
By default, a maximum of 16 Kbytes of space from the first address of the internal RAM is allocated as the RAM monitoring

area.

(2) Monitor display

Access states are indicated by different background colors according to the access attribute as listed below (the background
colors are customizable).

The access attributes “read” and “written” indicate the last access to each memory location.

To view detected errors, choose Error Detection Display from the popup menu. In this case, the information on reading and

writing is not displayed.

Table 5.6 Access attribute and background color

Access attribute Background color

Read Green
Written Red
Error Non-initialized memory (the location has Yellow
detected been read but nothing has been written to it

yet)

No