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Notice

All information included in this document 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 Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics 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 appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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« Microsoft, MS-DOS, Windows, and Windows NT are registered trademarks of Microsoft Corporation in the U.S. and other countries.
« IBM and AT are registered trademarks of International Business Machines Corporation.

« Intel and Pentium are registered trademarks of Intel Corporation.

« Adobe, Acrobat, and Acrobat Reader are trademarks of Adobe Systems Incorporated.

« All other brand and product names are trademarks, registered trademarks or service marks of their respective holders.

Keep safety first in your circuit designs!
® Renesas Technology Corporation and Renesas Solutions Corporation put the maximum effort into making semiconductor products
better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may lead to
personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with
appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or (iii) prevention
against any malfunction or mishap.

Notes regarding these materials

® These materials are intended as a reference to assist our customers in the selection of the Renesas Technology product best suited to
the customer's application; they do not convey any license under any intellectual property rights, or any other rights, belonging to
Renesas Technology Corporation, Renesas Solutions Corporation or a third party.

® Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application examples
contained in these materials.

® All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information
on products at the time of publication of these materials, and are subject to change by Renesas Technology Corporation and Renesas
Solutions Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers
contact Renesas Technology Corporation, Renesas Solutions Corporation or an authorized Renesas Technology product distributor
for the latest product information before purchasing a product listed herein. The information described here may contain technical
inaccuracies or typographical errors. Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility
for any damage, liability, or other loss rising from these inaccuracies or errors. Please also pay attention to information published by
Renesas Technology Corporation and Renesas Solutions Corporation by various means, including the Renesas home page
(http://www.renesas.com).

® When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and
algorithms, please be sure to evaluate all information as a total system before making a final decision on the applicability of the
information and products. Renesas Technology Corporation and Renesas Solutions Corporation assume no responsibility for any
damage, liability or other loss resulting from the information contained herein.

® Renesas Technology semiconductors are not designed or manufactured for use in a device or system that is used under
circumstances in which human life is potentially at stake. Please contact Renesas Technology Corporation, Renesas Solutions
Corporation or an authorized Renesas Technology product distributor when considering the use of a product contained herein for any
specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

® The prior written approval of Renesas Technology Corporation and Renesas Solutions Corporation is necessary to reprint or reproduce
in whole or in part these materials.

® |f these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from
the Japanese government and cannot be imported into a country other than the approved destination. Any diversion or reexport
contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

® Please contact Renesas Technology Corporation or Renesas Solutions Corporation for further details on these materials or the
products contained therein.

For inquiries about the contents of this document or product, fill in the text file the installer generates in the following directory and email
to your local distributor.
¥SUPPORT¥Product-name¥SUPPORT.TXT

Renesas Tools Homepage http://www.renesas.com/en/tools



Preface
The PD38SIM is a simulator debugger for Windows, which simulates the 740 family
operation of 8-bit microcomputer and evaluates the target program. This user's manual

describes the PD38SIM's features, functions, setting up and operational procedures.

Rights to the Program

The right to use the program is granted according to provisions under a software license
agreement.The PD38SIM program can only be used for the purposes of product development

by the user, and cannot be used for any other purposes.

Note also that the information in this manual does not convey any guarantee or license for the

use of software.



[ MEMO ]



Contents

Contents

1 PD38SIM INTRODUCTION 3
2 PD38SIM FEATURES 4
2.1 MUlti-Windowing FUNCLION ... 4
2.2 1/O Simulation FUNCHION ..ot 4
2.3 Interrupt Simulation FUNCLION ... 4
2.4 Simplified System Simulation FUNCELION .............cccci 4
2.5 RAM MONItor FUNCHION ..ot 4
2.6 Break FUNCLIONS ......coooiiiiiiiic 5
2.7 Source Level Debugging FUNCHION ... 5
2.8 0Nn-Demand Method ... 6
3 PD38SIM SIMULATION SPECIFICATIONS 7
3.1 Main Differences to Actual MCU ...........cccciiiiiiiiiii 7
3.2 Operation of INSTFUCTIONS ........ccoiiiiiiiiiii 8
BB RESEIEING. ..o 8
R AV =T 0 o] o PSP PSPPPPPRTN 9
3.5 Virtual Port INput FUNCHION..........oooiiiiii 9
3.6 Virtual Port OUtput FUNCTION .........cooviiiiiiiiii 9
3.7 Virtual Interrupt FUNCHION ..o 10
3.8 GUI INPUL FUNCHION .o 10
3.9 GUI OULPUL FUNCHION......coiiiiiiiiiiii 11
3.10 HO SCrIPt FUNCLION......ccciiiiiiiiiicie 11
3.11 Unique Simulator FUNCHIONS...........coooiiiiii 11
4 PD38SIM INPUT AND OUTPUT FILES 12
AL INPUE FIIES oo 12
A2 OULPUL FIlES oo 14
4.3 Temporary FIleS ... 15

SETUP




PD38SIM User’'s Manual

1 SETUP 19
1.1 INSTAHATION .. 19
1.2 Starting PD3BSIM......ccoii ittt e e et e e e e e e 19
1.3 PD38SIM SEEUD ...etttiiiiiiee i ittt e e e e ettt e e e e e e ettt e e e e e e s e antt e e e e e e e e e anneeneeeeeaens 20
14 SIMBB SETUD oo 23

WINDOW FUNCTION

1 WINDOW FUNCTION OF PD38SIM 27
1.1 The PD38SIM WINUOW........cuiiiiiiiieeeieeiiiiiee e e e e e s estieee e e e e e st teeee e e e e e s s enneeneeeeeeens 27
1.2 Program WINAOW.......coooeeiioieeeeee e 33
1.3 SOUICE WINUOW ... 38
1.4 ReQISTEr WINAOW ... 41
1.5 MeMOFY WINAOW ... 43
1.6 DUMP WINGAOW ... 45
1.7 RAM MONITOr WINGQOW.....cooiiieieeieeeee e 47
1.8 ASM WatCh WINAOW .....cooiiiiieiieeeeee e 50
1.9 CWALCh WINUOW ... 53
1.20 LOCAl WINUOW ... 56
1.12 File LOCAl WINAOW ... 58
1.12 GIoDAl WINAOW ... 60
L1233 SCHIPE WINAOW ... 61
001 @ VAV AT o [0 SRS 63
1.15 GUIINPUE WINAOW ... 80
1.16 GUI OULPUL WINAOW ... 82
1.17 CoVErage WINUAOW .....cooi i 84
1.18 S/W Break Point Setting Dialog BOX..........coooviiiiiiiiin 87
1.19 H/W Break Point Setting Dialog BOX ..., 89

BASIC OPERATION

1 LOADING AND DISPLAYING THE TARGET PROGRAM 93
1.1 DOWNIOAAING ..o 93
1.2 To Reload the recent downloaded file ..., 95
1.3 To download the target program automatically when updated ......................... 95
1.4 Changing Program Display Position Immediately After Downloading.............. 96




Contents

L5 UPIOAAING oo 97
1.6 Saving Results of Disassembly ..., 97
1.7 Continuing to Display a Selected Program Position.............cccooceviii, 97
1.8 Changing the Program Display PoSItion ..., 98
1.9 Checking Source Programs in Other DIireCtories ..........cccvvvvvvviniieeeeieeeiiieeeeen 100
1.10 Mixing Source and Disassemble Displays............ccooviiin 101
1.11 Displaying the Results of Disassembling ..., 102
1.12 Changing Display ColOrS........coooiiiiiii 103

2 STARTING AND STOPPING TARGET PROGRAM EXECUTION104

2.1 Starting and STOPPING .....covviiiiiiiie 104
2.2 STEP EXECUTION.....coiiiiiiii 105
2.3 Returning from Current to Calling RoUtine .............cccccceiii 106
2.4 Program Execution to Specified LoCation............cccccciiiiiiiiiii, 107
2.5 Resetting the Program ... 107

3 CHECKING AND SETTING REGISTER DATA AND MEMORY

CONTENTS 108
3.1 Checking the Contents of RegISTErS.........ccvviiiiiii 108
3.2 Changing the Contents of REQISTENS ..o 109
3.3 Checking Changes in RAM During Target Program Execution................... 111
3.4 Checking the Value at a Specified AdAress ..........ccccciiiiiiiii 111
3.5 TO SWITCR SCOPE ... 114
3.6 Setting Data at a Specified AdAress..........ccccvviiiiii 114
3.7 Updating the Memory Display ........ccccoooiiii 116
3.8 To change the acquisition mode of the memory............ccccviieiii e, 116
4 SOFTWARE BREAKS 117
4.1 Opening the S/W Break Point Setting Dialog BOX .........cccccccccciiiiiiiiiii. 117
4.2 Setting @ Break POINt.........ccccccoiii 118
4.3 Deleting a Break POINt.........cccccociiiii 119
4.4 Temporarily Disabling Break PoOINtS .........cccccocciiiiii 119
4.5 Temporarily Enabling Break PoOiNtS.........cccccccciiiiiiiiiii 120
4.6 Setting a Break Point from Program (Source) Window.............cccccceviiiiiinnnn. 120
4.7 Setting Breakpoints from the Toolbar .........ccccccoiiiiiiiiiiiii 121
4.8 Saving BreaKpointS ... 121
4.9 Loading BreaKpointsS ... 121
5 HARDWARE BREAKS 122
5.1 Opening the H/W Break Point Setting Dialog BOX...........ccccccceiiiiiiii. 122




PD38SIM User’'s Manual

5.2 Setting Hardware BreakpointS..........ccccccviiiiiiii 123
5.3 Deleting a Hardware BreaKpoint............cccccciiiiiiiii 126
6 CHECKING C VARIABLES 127
6.1 Checking C Variables.........ccccoo 127
6.2 To change the value of a C variable..............cccccoo 130
7 SCRIPT COMMANDS 131
7.1 Executing Script CommandsS..........coooviiiiiiiiiii 131
7.2 Logging the Results of Executing Script Commands............cccccevviiiiiiiiiininnnn, 132
7.3 Executing Script Commands in Batch Mode .............cccccooi, 135
8 EXITING PD38SIM 137
8.1 EXItING PD3BSIM .....oiiiiiiiieiiiiiiiie ettt e e e e s e e e e e e e 137
9 MISCELLANEOUS 138
9.1 LiNe ASSEMDIE .o 138
9.2 Starting Up MakKe........oooiiiiiii 140
9.3 Searching for Character Strings in Target Program............ccccccccciiii. 141
9.4 Changing Window Proportions.........ccccccvviiiiiiiii 142
9.5 Switching Over Active WINGOWS...........coooiiiiiiiiii 143
9.6 Displaying the Version of PD38SIM .........ccccccoiiiiiiii 143
9.7 To Configure the operation of the PD38SIM ..........ccccccciiiiiiiiiii 144
9.8 ToOpen the Editor..........coooiiiiiii 144
HIGH-END DEBUGGING 145
1 SETTING VIRTUAL PORT INPUTS IN I/O WINDOW 147
1oL OVBIVIBW. ..o 147
1.2 Setting Cycle-synchronized INPUTES .......ooooveiiioiee 147
1.3 Setting Read Access-synchronized INPULS ..o, 150
1.4 Setting Interrupt-synchronized INPUES...........oooooii i, 152
2 SETTING VIRTUAL PORT OUTPUTS IN I/O WINDOW 156
2.1 OVEIVIBW. ..o 156
2.2 Setting Virtual Port QULPUTES .......coooviiiiiiiiiii 156
3 SETTING VIRTUAL INTERRUPTS IN I/0 WINDOW 158
Bl OVEIVIBW. .. 158
3.2 Setting Cycle-synchronized INterrupts........cccccviiiiiii 158




Contents

3.3 Setting Executed Address-synchronized INterrupts.........ccccceeeeviieevveeeiiicnnnnenn, 161
4 OTHER FUNCTIONS OF 1I/O0 WINDOW 164
4.1 Changing Setup Data of Virtual Port Inputs and Virtual Interrupts.............. 164
4.2 Deleting Virtual Port Inputs, Virtual Port Outputs, Virtual Interrupts, or 1/O Script
L 1 LS PPN 169
4.3 Changing Display Mode of Virtual Port Input, Virtual Port Output, or Virtual
gL U=] U] o) TSP 174
4.4 Changing Scale of Display SCreen ........cccccooiiiiiiiiiii 175
4.5 Changing Colors of Display SCre€N........ccccccciiiiiiiiiiiii 176
4.6 Searching for Display Data..........cccccccviiiiiiiiii 177
4.7 Listing Registered 1/0O Script Files........cccccccoiiiiiiiiiiiiii 178
4.8 Regarding Evaluation Timings of Virtual Port Inputs, Virtual Interrupts, and 1/0
SCHRPL FIIES Sl . 178
5SETTING GUI INPUT WINDOW 179
B.L OVEIVIBW. ... 179
5.2 Creating BUTLONS.........oooiiiiiii 179
5.3 Saving BUuttons You'vVe Created ...........ccccviiiiiiiiii 181
5.4 Changing Button Position or Settings after Creating Button.......................... 182
5.5 CopyiNg DUTIONS ....cooiiiiiiiiiii 183
5.6 Deleting DUTEONS ........oooiiiiii 184
5.7 Displaying Grid LINES ... 184
6 SETTING GUI OUTPUT WINDOW 185
8.1 OVEIVIBW. ... 185
6.2 Creating Labels ... 185
6.3 Creating LEDS. ... 189
6.4 Saving Parts You've Created ........cccccvviiiiiiiiii 192
6.5 Changing Parts Position or Settings after Creating Parts.............ccccccceinn. 192
6.6 COPYING PAITS.....ccoiiiiiiiiiii 193
6.7 Deleting Parts ... 193
6.8 Displaying Grid LINES ... 194
7 1/0 SCRIPT FUNCTION 195
T L OVEIVIBW. ..o 195
7.2 Method for Writing 1/O SCrIPt.........cooviiiii 195
7.3 Composition of 1O SCrIPT ..o 196
7.4 Method for Writing Right-side EXPressions..........cccccccciiiiiiiiii 200
7.5 Method for Writing Left-side EXPressions.........ccccccciiii 203




PD38SIM User’'s Manual

8 COVERAGE INFORMATION 205
8.1 Referencing COVEIage. ........coovviiiiiiiii 205
8.2 Updating Coverage Display .........ccccoiiiiiiiiii 205
8.3 INItializing COVEIAgE ......ccoiiiiiiiiiie 205
8.4 Saving/Loading Coverage Measurement Information................ccccvvvvvvinennnnnn. 206
9 CUSTOMIZE FUNCTION 207
9.1 About Customize FUNCLION..........cooiiiiiiiii 207
REFERENCE 211
1 TABLE OF SCRIPT COMMANDS 213
L1 INPUE FOIMAT ... e e e e 213
1.2 Tables of COMMANAS ....cooooiiiiee 214
2 WRITING SCRIPT FILES 223
2.1 Structural Elements of a Script File..........cccco 223
2.2 WIiting EXPreSSIONS......coovviiiiiii 225
3 C EXPRESSIONS 230
3. LWIItiNG C EXPIESSIONS ..cceiiiiiiiiiiiiieeee e 230
3.2 Display Format of C EXPreSSIiONS........cccvviiiiiiiiiiiiiiiiie 233
4 ERROR MESSAGES 238

INDEX




Introduction






PD38SIM Introduction

1 PD38SIM Introduction

The PD38SIM is a simulator debugger for Windows, which simulates the 740 family operation of
8-bit microcomputer and evaluates the target program.
PD38SIM comprises the following software:

1. pd38sim (the simulator debugger front end)
2. sim38 (the simulator engine)
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2 PD38SIM Features

2.1 Multi-Windowing Function

PD38SIM supports multiple overlapping windows, enabling you to simultaneously view a
wide range of data. Each window contains menus and buttons, allowing commands to be
executed by clicking with the mouse.

2.2 1/0 Simulation Function
PD38SIM provides the following I/0 simulation functions:

® Virtual port input function
Changes of the data that is input from external devices to memory can be defined in the
1/0 Window or a file.

® Virtual port output function
The data that is output to memory by a program can be recorded.Changes of the
recorded data can be graphically displayed.

2.3 Interrupt Simulation Function

Software interrupts can be defined. You can define the interrupts you want to be
generated in the 1/0 Window or a file.

2.4 Simplified System Simulation Function

O®GUI Input function

Key matrix can be defined by GUI.
®GUI output function

LEDs, etc. can be defined by GUI.

2.5 RAM Monitor Function

PD38SIM supports a RAM monitoring function, making it possible to check the contents of
memory while executing the target program. The memory area monitored by this function is
called the RAM monitor area. The PD38SIM have a 1IKB RAM monitor area, which can be
mapped to any address. You can use the RAM Monitor Window to monitor the RAM monitor
area.
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2.6 Break Functions
PD38SIM has the following four break functions:

2.6.1 Software Break

Software breaks allow program execution to be stopped before the command at the specified
address. The point at which this break occurs is called the software breakpoint. You can set
software breakpoints from the S/W Break Point Setting dialog box. You can also easily set
them from the Program Window and Source Window. PD38SIM supports up to 64 software
breakpoints. You can set and read in the software breakpoint file via the S/W Break Point
Setting dialog box.

2.6.2 Hardware Break

Hardware breaks allow program execution to be stopped on detection of data being written
to memory, read from memory, or an instruction being fetched. The point at which this
break occurs is called the hardware breakpoint. You can set hardware breakpoints from the
H/W Break Point Setting dialog box. PD38SIM supports up to 64 hardware breakpoints.

2.7 Source Level Debugging Function

You can display source files and perform source level debugging such as setting break points
in the source lines and performing step execution. PD38SIM allows debugging at the C
language level and at the assembly language level.

® You can use the Program Window and Source Window to view source files.

® You can use the C Watch Window, Local Window, File Local Window, and Global
Window to view the C variables and C expressions in C source files.

® You can use the ASM Watch Window to view labels and symbols in assembler source
files.

® You can use labels and symbols to specify the addresses of breakpoints, etc. First
local, then global, labels and symbols are converted to values. When you specify
variables (or functions) defined in a C source file, add the underbar () before the
name of the variable (or function).
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2.8 On-Demand Method

PD38SIM supports the "on-demand" method whereby a temporary file is created when a
target program has been downloaded, and the required debugging information is read into
memory as required. This method conserves memory. However, by default, PD38SIM uses
the "on-memory" method, in which all debugging information is stored in memory.

Use the PD38SIM setup to select the "on-demand"” or "on-memory" method of storing
debugging information. See Section 1.3, "PD38SIM Setup" in the setup section of this
manual for details.

Temporary files are created with the filename pdb_xxxx.tmp (where xxxx is a 4-digit
hexadecimal value) in the directory containing the downloaded files. Temporary files are
deleted immediately before downloading and when you quit PD38SIM. Select the "on-
memory" method if there is any file with the same name as the temporary file.

Temporary files are created in the directory specified from the Init dialog box. If the
specified directory contains a file of the same name as the temporary file, change the
directory where you want the temporary file to be created or choose the "on-memory"
method.
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3 PD38SIM Simulation Specifications

3.1 Main Differences to Actual MCU

This section describes the main differences between PD38SIM and the actual MCU.

See later sections for details.

3.1.1 Realtime Timings

Time management by PD38SIM is performed in cycles. However, the following differs
from the actual chip. Here, the number of cycles are indicated by values stipulated in 740
family Software Manual.

® The bus width, queue, and wait states are not considered when measuring the number
of cycles.

® PD38SIM starts counting cycles immediately after a reset. (Cycles immediately after
aresetare 0.) The number of cycles needed to execute one machine instruction are
added on for each instruction executed. (See Figure 3.1 shown below.)

If two cycles are required for the LDA instruction, cycles
are added at this point in time.

¢ If four cycles are required for the CMP instruction, cycles

are added at this point in time.

LDA
instruction l

CMP instruction

0 1 2 3 4 5 6 7 8 9 Execution
cycles

Figure 3.1 Method for measuring cycles

In the above example, no cycles are added while the LDA or CMP instruction is being
executed. The cycles required for each instruction are added after instruction execution.
Note that the virtual port input/output and virtual interrupt functions are processed after
instruction execution is completed.




PD38SIM User’s Manual

3.1.2 Peripheral 1/0

No peripheral 1/0s such as timers and serial 1/O in the actual chip are supported. Only the
CPU core is supported. Consequently, PD38SIM handles the SFR area to which peripheral
1/Os are connected simply as RAM.

However, the CPU Mode Register's stack page select bit and the Interrupt Control Register
each are handled as SFR. (For details about each register location, refer to the user's
manual of your chip.)

When the stack page select bit is set to 1, one page of RAM can be used as a stack area.
When a bit of the Interrupt Control Register is set to 1, the corresponding interrupt of that
bit is enabled.

Moreover, a method is provided that allows you to accomplish interrupts, e.g., a timer
interrupt, and data input to SRF or other memory by simulating these operations without
having to actually execute them. For details about this method, refer to the virtual port
input/output and virtual interrupt functions described later in this manual.

3.1.3 Memory Space

Processor mode is not supported. The entire 64 KB of memory space from 000016 to FFFF16
is allocated as RAM.

3.1.4 Interrupts

In the actual MCU, peripheral 1/O (including external interrupt signals) are generating
factors for interrupts. However, PD38SIM has nothing corresponding to peripheral 1/O.

PD38SIM provides another method in place of this, which allows you to generate interrupts
in a simulated manner (virtual interrupt function). Virtual interrupts can be generated at
any time, e.g., in a specified cycle or at an executed address.

3.2 Operation of Instructions

3.2.1 WAIT
Executed as an NOP instruction.

Other instructions operate the same as those of the actual MCU.

3.3 Resetting

Resetting is performed in the same way as the actual MCU.

A reset is also performed when PD38SIM starts. The value 000036 is set in the reset vector
(FFFCis to FFFD16) immediately after starting. The program counter is therefore set to
000016 immediately after PD38SIM starts.
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3.4 Memory

3.4.1 Types of Memory

The entire memory space (000016 to FFFF16) functions as RAM. At startup, memory is
allocated for the entire area.

3.4.2 Memory Structure and Initial Values Immediately after Starting

The memory is set up as follows immediately after starting PD38SIM.

000016 to FFFF16 Filled with 0016

3.5 Virtual Port Input Function

This function defines changes of the data that is input from external devices to a specified
memory address. Using this function you can simulate data inputs to the ports defined in
SFR.

The following shows timings at which data can be input to memory:

1. When program execution has reached a specified number of cycles
2. When a specified memory location is accessed for read by a program
3.  When a specified virtual interrupt is generated

The input data at the above timings can be defined from the 1/0 Window.

Furthermore, this function can be used in combination with the 1/O script function, a
function that allows you to define virtual port inputs and virtual interrupts. (For details,
refer to "High-end Debugging" described later in this manual.) Using this I/O script
function, you can specify more precise data input timings such as when the program fetches
an instruction, when the program writes to memory, or when the program has executed
instructions a specified number of times.

3.6 Virtual Port Output Function

When a data write to some memory address by the program occurs, this function records the
written data value and the cycle at which the data was written.

The recorded data can be verified in graphic or numeric format from the 1/O Window.

The maximum number of data that can be recorded by this function is 30,000 entries
counted from the beginning of program execution.
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3.7 Virtual Interrupt Function

This function defines interrupt generation. Using this function you can generate timer
interrupts and key input interrupts in a simulated manner without having to actually
generate them.

The following shows timings at which virtual interrupts can be generated:

1. When program execution has reached a specified number of cycles
2. When the program has executed a specified address

Virtual interrupts at the above timings can be defined from the 1/0O Window.
Furthermore, this function can be used in combination with the 1/O script function, a
function that allows you to define virtual port inputs and virtual interrupts. (For details,
refer to "High-end Debugging" described later in this manual.) Using this I/O script
function, you can specify more precise interrupt generation timings such as when the
program reads or writes to memory or when the program has executed instructions a
specified number of times.

3.7.1 Differences between Virtual Interrupts and Interrupts in Actual
Chip

Virtual interrupts differ from interrupts in the actual chip in the following points:

1. About the Interrupt Control and Interrupt Request Registers
When a virtual interrupt is generated, PD38SIM looks up the Interrupt Control
Register's interrupt control bit as it simulates virtual interrupt generation.
If a virtual interrupt occurs when interrupt generation is disabled, the interrupt
request is saved inside the simulator so that a virtual interrupt is generated after
interrupt generation is enabled. However, since the interrupt request bit is not
simulated, the interrupt request bit is not set even when an interrupt request is saved.
Nor can the virtual interrupts that have been saved be deleted by clearing the
interrupt request bit.
(The virtual interrupts saved in the simulator are deleted when the device is reset.)
Note that you can use the 1/O script function to write a statement to the effect that the
interrupt request bit is set when an interrupt occurs.

2. Reset interrupts cannot be generated.

3.8 GUI Input Function

This function implements the user target system's simple key input panel (buttons) in a
window. The key input panel is created in the GUI input window.

By pressing a button created in the GUI input window, you can accomplish virtual port
inputs and virtual interrupts.

® Input data to a specified memory address (virtual port input)
® Generate a specified virtual interrupt
® Accomplish specified virtual interrupt and virtual port input simultaneously

10
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3.9 GUI Output Function

This function implements the user target system's simple output panel in a window. The
output panel is created in the GUI input window.
The following parts can be arranged on this output panel:

® Character string
User-specified character strings are displayed or erased when some value is written
to a specified memory address or according to logic 1 or O in bits.

® LED
LEDs are lit when some value is written to a specified memory address or according
to logic 1 or O in bits.

3.10 1I/0O Script Function

This function allows you to write virtual port input and virtual interrupt settings to a file in
script form. Therefore, it provides a more flexible way to define virtual port inputs and
virtual interrupts than can be set from the 1/O Window. Specifically, this includes, for
example, reading the divide-by-N ratios you've set in the timer register and generating a
timer interrupt periodically.

For details about 1/O scripts, refer to "High-end Debugging" described later in this manual.

3.11 Unique Simulator Functions

3.11.1 Stack Utilization Monitor: The StackMonitor (SM) Command

Use the StackMonitor command to check the maximum and minimum addresses of the
stack, and to determine how much the program has used of what part of the stack.

The stack monitoring continues from the time that a Go or GoFree command is invoked
until it is interrupted, the maximum and minimum values being recorded for the stack
pointer (S register).

If, while the program is running, it causes a change in the value of a stack pointer,
monitoring of stack utilization of that stack stops at that point.

3.11.2 Cycle Count Monitor Function: The CYcle (CY) Command

Use the CYcle command to determine the number of cycles in a program that has been run.
The number of cycles is obtained using the values described in the "740 Software Manual".
The number of cycles is counted when the program is run with the cycle count monitor mode
ON. They are not monitored when the mode is OFF.

The results of monitoring the cycles are initialized when the cycle count monitor mode is set
ON. If the cycle count monitor mode is left ON, the results are accumulated each time the
program is run. To restart monitoring from the beginning, set the cycle count monitor mode
ON again using the CYcle command (it is not necessary to turn the mode OFF beforehand).
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4 PD38SIM Input and Output Files

4.1 Input Files

PD38SIM processes the following input files.

4.1.1 IEEE-695 Absolute Format Files

The IEEE-695 absolute format files contain debugging information such as data on the
variables used in the source files as well as line data, and machine language data. These
files, which are generated by the ICC740 C compiler made of the IAR company, take the
attribute ".695".

4.1.2 Symbol Files

This file contains debug information such as symbol information and line number
information. A SYM file can be generated by specifying the “-S” option when executing
LINK74.The file attribute is .SYM. Although a SYM file is not necessarily required for
PD38SIM to operate, most of its functions are unavailable to use without a SYM file read in.
Therefore, always be sure to read in a SYM file along with a HEX file.

4.1.3 Intel HEX-format Files

This file contains the machine language generated by the LINK74 Linker for the SRA74
Assembler. The file attribute is .HEX. PD38SIMSIM reads in a HEX file and loads the
target program into the emulator.

4.1.4 Register Information File

The register information file, which is named “PD38SIM.rdf”, contains information of MCU
registers(register name and size, etc.).

PD38SIM automatically reads this file and uses the information to display the register
window (The register window does not open if this file does not exist).

This file is supplied with PD38SIM. The user cannot edit it.

4.1.5 Script File

The script file is for automatic execution of script commands. This file, which is read from
the Script Window, takes the attribute ".scr".

4.1.6 Help File

The help file contains help messages for PD38SIM. This file, which is supplied with
PD38SIM, takes the attribute ".hlp".
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4.1.7 Environmental Setup File

The environmental setup file, which is automatically generated by PD38SIM and cannot be
directly created or edited by the user, stores information about the environmental setup of
PD38SIM. The filename is pd38sim.ini. The environmental setup file is saved to the
Windows directory (the directory in which you have installed Windows).

4.1.8 SFR File

This file contains the information inherent to the target MCU. The SFR file is included with
product. The file name is M3xxxx.SFR.

4.1.9 Coverage File

This is a binary file that contains the results of coverage measurements. The file attribute is
".cov." This file can be saved and loaded from and into the coverage window.

4.1.10 ASM Watch Point Data File

The ASM watch point data file contains data on the ASM watch point that is input from the
ASM Watch window. The file extension is “.wpt” and the file itself can be read from the ASM
Watch window.

4.1.11 C Watch point Data File

The C watch point data file, which is created automatically by PD38SIM, stores information
on the C watch points recorded in the C Watch Window. The file attribute is ".cwp". This file
is stored in the Windows directory (the directory in which you installed Windows). It cannot
be created or edited by the user.

4.1.12 Software Breakpoint File

The software breakpoint file, which takes the suffix ".brk", contains the software breakpoint
settings.
You can read in this file via the S/W Breakpoint dialog box to set the software breakpoints.

4.1.13 1/0 Script File

This file contains a description of virtual port inputs and virtual interrupts. The created
1/0O script file is read from the 1/O Window. The file attribute is ".scr."

4.1.14 GUI Input File

This file contains definitions of the key panel created in the GUI input window that have
been saved to a file. The file attribute is ".btn."

By reading this file from the GUI input window, you can set up the panel key you've created
newly again.

4.1.15 GUI Output File

This file contains definitions of the output panel created in the GUI output window that
have been saved to a file. The file attribute is ".gof."

By reading this file from the GUI output window, you can set up the output panel you've
created newly again.
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4.2 Output Files

PD38SIM outputs the following files.

4.2.1 Intel HEX-format Files

The Intel HEX-format files store machine language data. These files, which are saved using
PD38SIM's upload function, take the attribute ".hex". Files saved in the Intel HEX format
can be downloaded by PD38SIM.

4.2.2 Disassemble Files

Disassemble files store the results of disassembling program memory. These files, which are
reference text files, take the attribute ".txt". Disassemble files cannot be reassembled or
downloaded.

4.2.3 Log File

The log file is a text file containing the results of executing the script commands. This file,
which takes the attribute ".log", contains the results from the logon point to the logoff point.

4.2.4 View File

The view file is a text file that contains the contents of the script window. In PD38SIM, the
last 1000 lines of the results of executing the script commands are stored in the view buffer.
The view file, which takes the attribute ".viw", contains the contents of the view buffer.

4.2.5 Coverage File

This is a binary file that contains the results of coverage measurements. The file attribute is
".cov." This file can be saved and loaded from and into the coverage window.

4.2.6 ASM Watch Point Data File

The ASM watch point data file contains data on the ASM watch point that is input from the
ASM Watch window. The file extension is “.wpt” and the file itself can be read from the ASM
Watch window.

4.2.7 Software Breakpoint File

The software breakpoint file, which takes the suffix ".brk", contains the software breakpoint
settings.
You can save this file via the S/W Breakpoint dialog box to set the software breakpoints.

4.2.8 1/0 Script File

This file contains definitions of virtual port inputs and virtual interrupts set or created in
the 1/0 Window that have been saved to a file.

14
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4.2.9 GUI Input File

This file contains definitions of the key panel created in the GUI input window that have
been saved to a file. The file attribute is ".btn."
This file is saved from the GUI input window.

4.2.10 GUI Output File

This file contains definitions of the output panel created in the GUI output window that
have been saved to a file. The file attribute is ".gof."
This file is saved from the GUI output window.

4.2.11 Virtual Port Output File

This file contains the results of virtual port outputs specified in the 1/0 Window that have
been saved to a file.

This file is referenced by PD38SIM when it displays the results of virtual port outputs in the
1/0 Window.

4.3 Temporary Files

4.3.1 Files Created When Using On-Demand Method

A temporary file is created when you specify on-demand reading of debugging information
when downloading a target program. Temporary files are created with the filename
pdb_xxxx.tmp (where xxxx is a 4-digit hexadecimal value) in the directory containing the
downloaded files. Temporary files are deleted immediately prior to downloading and when
you quit PD38SIM.

4.3.2 Files Created in I/O Window

Temporary files are created when you set virtual port inputs or virtual interrupts or 1/0O
script files in the 1/O Window. PD38SIM creates these temporary files in the directory in
the files that contain virtual port input or virtual interrupt settings are stored or the
directory in which the 1/O script files are stored. Therefore, unless these directories are
permitted for access, an error may occur when an attempt is made to read files from the
directory using the 1/O Window menus [Option] - [Load].
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Setup

1. Setup

1.1. Installation
See the Release Notes provided with the product for how to install PD38SIM.

1.2. Starting PD38SIM
Follow the instructions below to start PD38SIM:

Click the start button, then select
program (P)-> [ RENESAS - TOOLS ] -> [ PD38SIM V.X.XX Release X ]->[ PD38SIM ]

il Start |

This operation starts pd38sim(the simulator debugger front end), and simultaneously starts
sim38 (the simulator engine). If sim38 is already running, only pd38sim starts.

19
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1.3. PD38SIM Setup

When you start PD38SIM, the Init dialog box is displayed, allowing you to set up the

operating environment.

1.3.1. Init Dialog Box Screen Configuration

Init
MCU:  Msa000

It Fle: | Refer,.
TABI1-32): i

Font:  FixedSys Size: 11 Font
Debug Information

& On Memory  On Demant

Temp Dif IC:¥TEMP «—

I~ Next Hide ¥ Resume I AutoDownload

AN
Ok [ Cancel [

Area for specifying SFR file

Area for specifying script file to be run at start up

Area for setting default tab values

Area for setting size of default font

Selection of "On Memory" or "On Demand"
methods of downloading

Area to set the directory where
a temporary file is created

Switches Auto Downloading ON/OFF when restarting

Switches Resume ON/OFF

Switches Init dialog box ON/OFF when restarting
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1.3.2. Environment Setup

Specifying the SER file
Specify the SFR file for the target MCU. Click the "Refer" button to open the file

selection dialog box and select the SFR file. When the corresponding SFR file does not
exist, it is necessary to make the SFR file newly. Please refer to item “Method of
making the SFR file” of the release note appended to this product package for the
method of making the SFR file.

Specifying the script file to be executed at startup

Specify a script file if you want to execute script commands at startup. These commands
must have been saved as a script file. Click the "Refer" button to open the file selection
dialog box, then use the mouse to select the script file to be executed at startup. The selected
script file is displayed after InitFile: in the Init dialog box.

Setting of default TAB values

Specify the default tab values for the Program Window, Source Window. You can specify
TAB values between 1 and 32.

Note:

You can set the tabs independently in each window. With the target window active, select
[Option] -> [TAB] from the menu in the PD38SIM Window to open the TAB Setting dialog
box. You can now set the tabs for the active window.

Setting of default font size
Specify the default font for the characters displayed by PD38SIM. Click the "Font" button to

open the Font dialog box, then specify the font and the font size.

Note:

You can set the font size independently in each window. With the target window active,
select [Option] -> [Font] from the menu in the PD38SIM Window to open the Font Setting
dialog box. You can now set the font size for the active window.

Selection of "On Memory" or "On Demand" method of downloading

This selection determines whether the debugging information is fetched using the "On
Memory" or "On Demand" method when a target program has been downloaded. When you
select "On Memory", all the debugging information is stored in memory. When you select
"On Demand", a temporary file is created when you download the target program, and the
required debugging information is read from that file into memory as it is required.

When you select [Environ] -> [Init] from the PD38SIM and select "On Memory" or "On
Demand" from the Init dialog box, the specified method is valid from the next time you
download a target program.

Specifying temporary directory in on-demand mode

PD38SIM creates a temporary file when the target program has been downloaded using the
on-demand method. This temporary file is created in a specified directory. If no directory
is specified, the temporary file is created in the directory where the downloaded file exists.
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Switches of Init dialog box ON/OFF of restarting
Specify whether the Init dialog box should be opened when restarting PD38SIM. Check

"Next Hide" to stop the Init dialog box being opened when you next start PD38SIM. If you
want to display the Init dialog box when you next start PD38SIM, select [Init] -> [Environ]
from the PD38SIM Window menu, then uncheck "Next Hide" in the Init dialog box. You can
also force the Init dialog box to be displayed when you start up by pressing and holding the
Ctrl key when starting PD38SIM.

Switches of Resume ON/OFF
You can specify whether, when you restart PD38SIM, the windows are restored to their
status when you last quit the program. Check the Resume box to do so.

Selection of Auto downloading at startup

You can specify whether, when you restart PD38SIM, the program automatically fetches
the last-read target program. Check the Auto Download box to do so.

22
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1.4. sim38 Setup

When sim38 starts up, it is registered in the system tray.
1.4.1.sim38 When Running
e

Right-clicking on the running sim38 and selecting [Version...] from the menu bar will open up
the Version Information dialog box.

1.4.2. Structure of Version Information Dialog Box

Werzion Information
Iigl 20 Sim38 - PD38SIM sirulator engine
551 Version 1.20.00
F=a] COPYRIGHT(C) 199801990 2003 REWNESAS TECHNOLOGY
Sﬁg CORPORATION &MD EEMESAS SOLUTIONS CORPORE TION
LTT RIGHTS BESERVED =
L pplication Inforrmation :
Interface CONNECT - phon
{ v fuato ext
WICTT Status ; | STOP A
A ’
Communications sim38 version information OK button
connection status
Simulator MCU Status (RUN/STOP) Auto exit switch setting  EXxit button
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1.4.3. Setting Up

Auto Exit Switch Setting
Check the Auto exit checkbox to automatically exit sim38 when you exit pd38sim.

Communications Connection Status

CONNECT is displayed when connected to pd38sim. CUT is displayed when there is no
connection.

Simulator MCU Status (RUN/STOP)

RUN is displayed when the simulator MCU is running, STOP when stopped.

OK button
Closes the Version Information dialog box

Exit button
Exits sim38. Note that you cannot exit sim38 while connected to pd38sim.
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Window function of PD38SIM

1 Window function of PD38SIM

1.1 The PD38SIM Window

The PD38SIM Window is the main window for PD38SIM. This window displays the main
commands on a toolbar. You can click on the buttons on this toolbar to run the target program in
normal or one-step mode. The main display area accommodates windows such as the Target Program

Window.

1.1.1 PD38SIM Window Screen Configuration

Menu for executing commands

Toolbar with main command buttons

Sub windows

Main display area

= E3

File  Edit Mew Enwviron Debug Option  BasicWind Optio nalWindow  Help

2| (2| l| @ |rst| SWHWl

EProdran DL ABSLIE A7

Yiew ISRC MIX | DI

Lime |BRE| Source

0001y | - do

0oomg | - [114H] = [114H] + 1

noong | - [113H] = 0

00020 | - do

Do021 | - [113H] = [113H] + 7

Doozz | - while  [113H] '= 005H

00023 | - [114H] != 004H

Do0z24 B RAM o nitor Window

0oozs | -

00006 Dec JHex [ascil SJIS|JIS| Area| Clear|Refresh

00027 Address | Of 1.0 20 3] 4] 5 6] 7/ 81 9] A BJ CJl D] EJ| F|ASCII

00028 0000 00 00 00 00 00 00 Q0 00 00 00 00 00 OGy DO 00 00 ................

000281 - IsUB: O0E 00 00 0O 00 0O 00 QO 00 OO 00 00 00 00 00 00 00 ................
00F 00 00 00 00 00 00 Q0 00 00 00 00 00 00 00 00 00 ...............
0700 00 00 00 00 00 00 00 00 00 OO OO0 OO0 OO0 QECM.............
0110 0o oo 0o 00 00 00 0O 0O 0O QO OO QO OO0 OO0 ... pM...........
0120 00 00 00 00 00 00 QO 0O OO0 0O 00 00 00O 0O 00 00 .......o........
0130 00 00 00 00 00 00 Q0O OO0 OO OO0 00 Q0 OO0 00 00 00 ...o..oceveee....
0740 00 00 0O 00 0O 00 QO 00 OO 00 00 00 00 00 00 00 ................
0150 00 00 00 00 00 OO QO 0O OO0 0O 00 00 00O 0O 00 00 ...o..o.ccoo.....
0160 00 00 00 00 00 0O OO OO QO OO0 OO 00 OO 0O 0O 00 EEREREREPRRRRRY

Reay [ [MCU:STOP 4

Displays status of execution of target program

Displays help on how to use windows and menus
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1.1.2 PD38SIM Window Toolbar

button button

Executes target program Sets the position of the cursor in the

window as the software breakpoint
button
One-step execution of target program

button | SW]button

Runs the program up to Sets a software breakpoint
the higher routine

ilﬁl HEG] l| 9 |rsz| swmw|
buttol but.|t-0n

Executes the target program Stops execution of the

from the value in the target program button
program counter to the
position of the cursor in the

Sets a hardware breakpoint

window button
button Resets the target program

Step over function/subroutine call

1.1.3 PD38SIM Window Menu

The menus in the PD38SIM Window can be classified as basic menus and extended menus.

Edit menu  Environment menu  Debugging menu ’19“0 menu

|

File Edit “iew Environ Debug OQOption  BasicWindow  OptionalWindow  Help

f f f f f

File menu View menu Debugging menu Window menu  Optional Window menu

Basic Men nd Exten Men

The sub-menu items of the optional menus in PD38SIM automatically change according to which
window is active in the main display area of the PD38SIM window. The optional menus are called
extension menus.

In contrast, the items on all menus other than the optional menus remain the same no matter
which window is active. These are called basic menus, and provide the items for the basic operation
of PD38SIM and debugging.

Below, we look at the functions of each item on the basic menus. The functions of the items on the
extended menus are described under the respective windows.
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1.1.3.1 File operation

The [File] menu in PD38SIM contains the items required for file operation such as including files,
saving files, and terminating PD38SIM.

Menu Menu options Function Shortcut keys
FEile Download Download target program. -
Load Module... Download machine language data and Shift + F.1

debugging information.

Memory Image... Download only machine language data. -
Symbol... Download only debugging information. -
Reload Reload target program. -
Upload... Upload target program. -
AutoDownLoad. .. Automatically download when the target -
program is updated.
Save Disasm... Save disassembly result. -
File Name List the file name of target program downloaded. -
Exit Terminate PD38SIM. -

1.1.3.2 Editing

The [Edit] menu in PD38SIM contains the items required for editing operation such as character
strings copy, paste, and search.

Menu Menu options Function Shortcut keys

Edit Copy Copy character strings specified to clipboard. Ctrl+C
Paste Paste character strings of clipboard. Ctrl +V
Eind... Find character strings. -

1.1.3.3 Display

The [View] menu in PD38SIM contains the items required for switching display of the tool bar and
status bar.

Menu Menu options Function Shortcut keys
View Tool Bar Switch display or non-display of tool bar. -
Status Bar Switch display or non-display of status bar. -
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1.1.3.4 Setup

The [Environ] menu in PD38SIM contains the items required for setting up the operating
environment.

Menu Menu options Function Shortcut keys
Environ Init... Environment setup -
Path... Source file search path -
Start Up... Startup function settings -
Customize... Open Customize dialog box. -

1.1.3.5 Debugging (Basic)

The [Debug] menu in PD38SIM contains the items for basic debugging such as starting and stopping
and one-step execution of the target program.

Menu Menu options Function Shortcut keys
Debug Go Start target program. -
Go Run from current program counter. F.1
Go Option... Run from specified address. -
GoFree Free-run target program. -
Come Run to cursor position. F.2
Step Step execution. -
Step Execute one step. F.3
Step Option... Execute specified No. of steps. -
Over Over-step execution. -
Over Execute one over-step. F.4
Over Option... Execute specified No. of over-steps. -
Return Execute until return from current subroutine. F.5
Break Point Set break point. -
S/W Break Point... Open S/W Break Point Setting dialog box. F.7
H/W Break Point... Open H/W Break Point Setting dialog box. Shift + F.7
Break Set/cancel software break at cursor. -
Reset Reset target program. F.8
Stop Stop target program. -
Saoope. .. Open Scope Setting dialog box -
Entry... Entry makefile -
Make Make target program -
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1.1.3.6 Debugging (Option)

The extended menus in PD38SIM contains the items for operating the various PD38SIM windows.
The items on the extended menus differ according to which window is active. The functions of the
items on the extended menus are described under the respective windows.

Menu

Menu options

Function

Shortcut keys

Option

(This menu contains the extended menus for the
various PD38SIM windows.)

1.1.3.7 Window Operations

The [BasicWindow] menu has assigned to it the menus which among PD38SIM functions, are used to
control the display mode of each window provided by PD38SIM and to open the basic windows of

PD38SIM.

Menu

Menu options

Function

Shortcut keys

BasicWindow

Cascade

Cascade windows.

Tile

Tile windows.

Arrange Icon

Arrange icons.

Program Window

Make Program Window active.

Source Window

Open Source Window.

Register Window

Open Register Window.

Memory Window

Open Memory Window.

Dump Window

Open Dump Window.

RAM Monitor Window

Open RAM Monitor Window.

ASM Watch Window

Open ASM Watch Window.

C Watch Window

C Watch Window
Local Window
Eile Local Window
Global Window

Open C (language-level) Watch
Window.

Open C Watch Window.
Open Local Window.
Open File Local Window.
Open Global Window.

Script Window

Open Script Window.
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The [OptionalWindow] menu has assigned to it the menus which among PD38SIM functions, are used
to open windows of greater functionality.

Menu Menu options

Function

Shortcut keys

OptionalWindow [10 Window

Open 10 Window.

GUI Input Window

Open GUI input Window.

GUI Output Window

Open GUI Output Window.

Coverage Window

Open Coverage Window.

Custom Window -
Option Entry Custom Window -
User definition menu Open the custom window -
1.1.3.8 Help
The [Help] menu contains the items for displaying PD38SIM help messages and the PD38SIM
version No.
Menu Menu options Function Shortcut keys
Help Index Display help. -
About... Display version information about PD38SIM. -
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1.2 Program Window

The Program Window displays the machine code at the current program counter. The line at the
program counter is highlighted in yellow. The Program Window is automatically opened in the main
display area of the PD38SIM Window when you start PD38SIM. The Program Window can be used
for executing the target program up to the cursor position, set or cancel software breakpoints using
the mouse, and displaying reverse assembles of the target program, etc. Double-click the software
breakpoint display/setting area to set or cancel software breakpoints.

By choosing menus [Option] - > [Line Assemble] after clicking on a program display area, you can
perform line assemble beginning with the position you have clicked.

1.2.1 Structure of Program Window

The Program Window has three display modes: source, disassemble, and mixes source with
disassemble. The structure of the Program Window is described for each display mode below.
1.2.1.1 Structure of Program Window in Source Display Mode

The source display mode is provided for debugging at the source level. You can check the source files

of the target program in source display mode.

File name display Toolbar Current program counter

2 program Window [G

View | [SRC MIX | DIS |

Line | Address |BRK| Source 2]
(000239]/ |E00DD = |BTART:
00030}/ |E0DD =
00031}/ |EDDT =
00032] |E0D2 =
00033] |E003 -
00034}/ |E0DS -
00035 [
00036 E00G = [Loop:
00037
000383]/ |E00G = [DATA3] = 0
00034| |E00B = J3R SUB3
00040{ JEOOE = do
ik ; 4 ap
f T
Source line Software breakpoint display/setting area
display area
Address display area Program display area

e —
=3
T

s —
7=

[

® The line No. display area and address display area can be displayed or hidden by selecting or
canceling [Option] - > [Layout] - > [Line Area] and [Option] - > [Layout] - > [Address Area].
Note that, by default, the address display area is hidden.

® Double-click the line No. display area to change the display source file.

® Double-click the address display area to change the display starting address or the display
starting line.

® The value of the C variable is displayed, when the mouse cursor stand still (about 0.5 seconds)
on the strings of the variable in the Program display.

®  The result of the Coverage measurement is displayed by selecting [On] in the Menu
[Option] - > [Coverage].
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1.2.1.2 Structure of Program Window in MIX Display Mode

In MIX display mode, the source program is displayed with the results of its disassembly. The source
program is displayed in a different color from the results of disassembly.

File name display Toolbar
|
View | SRC [Mix DIS |
[ine | Addr RRK] [hjcode ] ahel | Source/Mremonic [+]
00029 START:
00030 1 =1 ;
E000 - [ TART SEl
(0051 0=10
E001 - |8 LD C
00032 T=10
E002 -2 0T
00033 o= §IF
E003 - | p27F LD H#7HH
(0034 THS ;
E005 - | pA THS
00035 ; =
ﬂ_ ? A A iy
Label display area
Object code display area
Source line .
display area Software breakpoint display/setting area
Address display area Program display area

® The line No. display area, address display area, and object code display area can be displayed
or hidden by selecting or canceling [Option] - > [Layout] - > [Line Area], [Option] - > [Layout]
- > [Address Area], and [Option] - > [Layout] - > [Code Area]. Note that, by default, the address
display area is hidden.

® Double-click the line No. display area to change the display source file.

® Double-click the address display area to change the display starting address or the display
starting line.

® The result of the Coverage measurement is displayed by selecting [On] in the Menu
[Option] - > [Coverage].
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1.2.1.3 Structure of Program Window in Disassemble Display Mode

The disassemble display mode is provided for debugging at the instruction level. You can check the
results of disassembling the target program in disassemble display mode.

Toolbar
= Frogram v
View | SRC |MIX [ DIS
=Qdd;£s_ BRI Moo | el | WMremonic 4]
E000 - [ START SEl L
E00T - || CLD
E002 - ||z CLT
E003 - ||h27F LDK H#7FH
E00% - ||oa TS
EO06 = |}A800 Looe LDA HO0H
E008 - |[800z01 STA 0102H :DATA3
EOOB - |[2082E1 J3R E182H :5UB3
EOOE = |]A800 .00 LDA #00H
EOT0 - |[s00101 STA D101H :DATAZ
E013 - |[2005E1 JER E105H :SUB2
E0T6 = |[A900 .03 LDA HOOH =
K A [ A ap”
I [
Address display Object code display area
area .
Program display area

Software breakpoint display/setting area

® The address display area and object code display area can be displayed or hidden by selecting
or canceling [Option] - > [Layout] - > [Address Area] and [Option] - > [Layout] - > [Code Area].

® Note that you cannot scroll backwards vertically until you have scrolled forwards. When you
scroll forwards, the previous display address is stored in the internal buffer. This address
information is used when you scroll backwards.
Note that the internal buffer is cleared if you execute a command that changes the first line
address.

® |f you disassemble an area (data or empty area, etc.) other than the program, the contents of
memory are interpreted as instruction code and displayed in disassembled format. In this
case, "???" is displayed for undefined instructions and operands.

® Double-click the address display area to change the display starting address.

® The result of the Coverage measurement is displayed by selecting [On] in the Menu
[Option] - > [Coverage].
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1.2.2 Shortcut Menus of the Program Window

When you click the right mouse button in the Program Window, the shortcut menu opens. And you
can display the source file that contains the selected function, or you can register the selected variable
as C watch point.

Menu Menu options Function Shortcut keys

Right Clicking| Jump to function Display the selected function -
Open Source Window Open Source Window  Display the selected function -

(opening the new Source Window)

Add CWatch... Register the C watch point of the selected variable -
Add C Watch Poirtter.... Register the C watch point of the selected variable's pointer. -
Add ASM Watch... Register the ASM watch point of the selected symbol. -
BitAdd ASM Watch. .. Register the ASM watch point of the selected bit symbol. -
Orpen Editor Open the source file by the editor. -
Entry Editor. .. Register the editor to open the source files. -
Line Assemble. .. Open the Line Assemble Dialog Box. -

1.2.3 Program Window Toolbar

button
Displays the program in source mode.

[MIX]button
/ Displays the program in MIX mode.
View | [SRC MIX | DIS |
\_ [DIS]button

Displays the program in disassemble mode.

button

Changes the part of the program being displayed.
You can specify a source file, a function, an address, or the position of
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1.2.4 Extended menu in the Program Window

When the Program Window is active in the PD38SIM main display area, the [Option] menu contains
the following items:

Menu Menu options |Function Shortcut keys
Option Font... Change font. -
TAB... Set source file display tabs. -
Color... Change display color -
View Change contents of display. -
Source... Display from specified source file or function. -
Address... Display from specified address or line No. -

Program Counter

Display from current program counter.

Mode

Switch display mode.

Source mode Switch to source display mode. Ctrl +R
Mix mode Switch to MIX display mode. Ctrl +R
Disasm mode Switch to disassemble display mode. Ctrl +R
Layout Set layout. -
Line Area Turn on/off line No. area. -
Address Area Turn on/off address area. -
Code Area Turn on/off object code area. -
Line Assemble... Open Line Assemble dialog. Ctrl+L
Coverage Set Coverage measurement. -
Oon/Off Turn on/off Measurement result. -
Clear Initialize coverage measurement result -
Refresh Update display of coverage measurement result -
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1.3 Source Window

The Source Window is provided for dedicated display of the program being checked. The line at the
program counter is highlighted in yellow. In contrast to the Program Window, which follows the
program counter, the Source Window is not updated until you specify. Use the Source Window to
check what is happening in specific subroutines and tasks. You can open up to 10 Source Windows.
Other functions are the same as in the Program Window.

1.3.1 Structure of Source Window

The Source Window has three display modes: source, disassemble, and mixes source with
disassemble. The structure of the Source Window is described for each display mode below.

The Source Window has the same structure as the Program Window. See Section 1.2.1, "Structure of
Program Window" under Window Functions for details.

1.3.1.1 Structure of Source Window in Source Display Mode

The source display mode is provided for debugging at the source level. You can check the source files
of the target program in source display mode.

File name display Toolbar
| |
View | [SRC MIX | DIS |
Line | Addre BRE| Source |«]
00030{| [E0DD = [ =1 ;
00037]/|E0DT = D=0
00032)|[E0D2 = T=10
00033)([E003 = %= $IF
00034|| [E0DS = THS ;
00035
00026 |E008 ~{lloop: ; -
00037 ;
00038)([E0DG = [DATA3] = 0
00039](|E0OB = JSR SUBS
(00040{| [EODE = do
00047]|{EOOE = [DATAZ] = 0 -
KK | ‘ 1%
Software breakpoint display/setting area
Source line
display area Program display area

Address display area
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1.3.1.2 Structure of Source Window in MIX Display Mode

In MIX display mode, the source program is displayed with the results of its disassembly. The source
program is displayed in a different color from the results of disassembly.

File name display Toolbar
= owe [GOLED.ATS]
View | SRC |mMix DIS |
Line | Address |BRE] Dbicode | Label | Source/Mnemonic =
TIITTSTT ] =" .
EQDOQ = |I[7s START SEI
00031 D=10
EDOT - |l [Ds CLD
(0] u]ufched T=0
E002 |2 LT I
00033 ® = ¥7F
EDD2 = || [&27F LDK #7FH
00034 THS ;
EDDS = S THS
00035 H
00036 Looe: =
I A A A A A L

Label display area
Object code display area

Source line . . .
display area Software breakpoint display/setting area
Address display area Program display area

1.3.1.3 Structure of Source Window in Disassemble Display Mode

The disassemble display mode is provided for debugging at the instruction level. You can check the
results of disassembling the target program in disassemble display mode.

Toolbar

View | SRC |[MIx [DIS

ddrezs BRI Dhjcode |1 kel Mremonic \ﬂ
E0O0 - |78 START SEl

E001 - ||08 CLD

E002 - |12 CLT

E003 - ||A27F [ #7FH

E005 - |94 THS

EO0B = |]A300 Loop LDA #00H

E008 = 1800201 STh 0102H :DATA3

EO0B = ||208281 JER E182H :5UB3

EOOE = |]A900 .00 LDA #0CH

E070 - ||800101 STh 0101H :DATA?

E073 = ||2005E1 JSR ET05H :5UB2

E0T6 = 14900 .03 LDA #00H =
4 4 4 »
) 1‘ 7

Address display Object code display area
area .
Program display area

Software breakpoint display/setting area
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1.3.2 Shortcut menus in the Source Window

The Source Window shortcut menus is similar to that of the Program Window. See Section 1.2.2,
"Shortcut Menus of the Program Window" under Window Functions for details.

1.3.3 Source Window Toolbar

The Source Window toolbar is the same as that in the Program Window. See Section 1.2.3, "Program
Window Toolbar" under Window Functions for details.

1.3.4 Extended Menus in the Source Window

When the Source Window is active in the PD38SIM main display area, extended menus for the Source
Window are allocated to the [Option] menus. The extended menus of the Source Window are identical
to those of the Program Window. See Section 1.2.4, "Extended menu in the Program Window" under
Window Functions for details.
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1.4 Register Window

The Register Window shows the contents of the registers and flags. The display is updated after each
command is executed. You can click the buttons corresponding to registers in the Register Window to
quickly change the values of the registers and flags.

1.4.1Structure of Register Window

Register names

The value of the registers

Register Display Area ——Jp»

You double-click to
change register
values. Display the
shot-cut menu
when clicked the
right button of the
mouse.

= =
= ==
=

1.4.2Extended Menu in the Register Window

When the Register Window is active in the PD38SIM main display area, the [Option] menu contains

the following items:

Radix of the values

Flag display area

You can click these buttons
to change flag.

Menu Menu options Function Shortcut keys
Option Layout Set layout -
Hide Radix Turn on/off radix. -
Hide ELAGs Turn on/off flags. -
Eont... Change font. -
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1.4.3 Shortcut Menu in the Register Window

Press the right button of the mouse on the register display area in Register Window to display
shortcut menu.

Menu Menu options Function Shortcut keys
Right click [Hex Display in hexadecimal. -
Dec Display in decimal. -
Bin Display in binary. -
Layout Set layout. -
Hide Radix Turn on/off radix. -
Hide ELAGs Turn on/off flags display area. -
Eont... Change font. -

® The value changed is displayed in red.
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1.5 Memory Window

The Memory Window displays the contents of contiguous memory in "address", "label”, and "data
(contents of memory)" formats. The display is updated after each command is executed. Data can be
displayed in binary, decimal, hexadecimal, and ASCII. You can open up to 10 Memory Windows. You
can use the Memory Windows to modify the contents of memory, and also to fill and move specified
blocks of memory.

1.5.1 Structure of Memory Window

I T
Hex ASCII| 8IS | J18 | Refresh| [Cache *————————Toolbar
EL | [/ DATA [«]
0 E0 <--- [5] < —f— Displayed when the address
0100 DATAT| | FF is SP
0101 DATAZ| | FF
0102 DATAZ[ | 00
0108 00
0104 FF
0105 FF
0108 00
0107 00
0108 FF =
Address display Contents of memory display area

area Label display area

® Double-click the address display area to change the display starting address.

® Double-click a label or the memory display area to change the contents of memory.

® The start and end address in the FILL and MOVE Dialog Box can be specified by selecting
data in the data display area.
After the selecting, when selecting the menu [Option] -> [Debug] -> [Move] or [Option] ->
[Debug] -> [Fill],the start and end address of selected area are set in the MOVE or FILL
Dialog Box.

1.5.2 Memory Window Toolbar

Hex |button
Displays data in hexadecimal (default)

button button button

Displays data in binary Displays datain SJIScode  Refresh display.

v v
Bin | Dec | Hex ASCII| SIS | JIS| Refresh| ICache

Dec |button 1S |button
Displays data in decimal Displays data in JIS code
ASCII Jbutton [CacheJbutton
Displays data in ASCII code Use the cache of memory
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1.5.3 Extended Menus in the Memory Window

When the Memory Window is active in the PD38SIM main display area, the [Option] menu contains
the following items:

Menu Menu options Function Shortcut keys
QOption Font... Change font. -
View Change contents of display. -

Scroll Area.. Specify scroll range. -

Address... Specify display starting address. -

S Change display starting address to value of -

Stack Pointer.

Data Length Specify data length. -
Byte Display in 1-byte units. -
Word Display in 2-byte units. -

Radix Specify radix. -
Bin Display in binary. -
Dec Display in decimal. -
Hex Display in hexadecimal. -
Ascii Display as ASCII characters. -
SJIS Display as SJIS characters. -
JIS Display as JIS characters. -

Refresh Refresh display. -

Debug Set memory contents. -

Set.. Set data at specified address. -

Eill... Fill specified memory block with data. -

Movwe... Move specified memory block to specified -

address.
CacheOn Use the cache of memory -
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1.6 Dump Window

The Dump Window displays the contents of contiguous memory in dump format. The display is
updated after each command is executed. You can open up to 10 Dump Windows. You can use the
Dump Windows to modify the contents of memory, and also to fill and move specified blocks of
memory.

1.6.1 Structure of Dump Window

[ Dump Window

Dec [Hex [ASCII_SJIS | J1S | Refresh| [Cache

Sl II"I\‘I! ! !A!R!R! ! !Q}F\!D} r‘!n}:!:}nr‘w _:i
D000 | JGOM 00 00 00 00 00 00 00 03 00 00 00 00 00 00 oo ............... 1

0010 00 00 0D 0D 00 0O 00O 00 0O 8O0 00O EO FF 0O Q0 OO ...............
0020 8E 00 FA 00 85 FA 80 FA 00 00O 00 00 00 00 OO OO ...............
0030 00 00 0D 0D 0O 00O 0O 00 OO DO 00O 0O FO 0O Q0 OO ...............
0040 FF FF 00 00 FF FF 00 00 FF FF 00 00 FF FF OO0 OO ...............
050 FF FF 00 00 FF FF OO Q0 FF FF 00 QO FF FF 00 OQ) ...............
0080 FF FF 00 00 FF FF 00 00 FF FF 00 00 FF FF OO0 OO ...............
0070 FF FF 00 00 FF FB OO Q0 FF FE 00 00 FF 04 EA E4) ...............
030 FF FF 00 00 FF FF 00 80 FF FF 00 00 FF FF Q0 OO ...............
0030 FF FF 00 00 FF FF OO Q0 FF 7F 00 02 FF FF 00 OQ) ...............
0040 FF FF 00 00 FF FF 00 00 FF FF 00 00 FF FF Q0 OO ...............
(0]]=10] FF FF 00 00 FF FF OO Q0 FF FF 00 00 FF FF 00 OQ ............... b

ASCII code correspondi

Address display Data display to data

® Double-click the address display area to change the display starting address.

® Double-click a label or the memory display area to change the contents of memory.

® The start and end address in the FILL and MOVE Dialog Box can be specified by selecting
data in the data display area.
After the selecting, when selecting the menu [Option] -> [Debug] -> [Move] or [Option] ->
[Debug] -> [Fill],the start and end address of selected area are set in the MOVE or FILL
Dialog Box.

1.6.2 Dump Window Toolbar

button

Displays data in hexadecimal (default)

SJIS]button Refresh Jbutton

Displays datain SJIScode  Refresh display.

" Dec [Hex [asCil SUIS|JIS| Refresh| [Cache
| | |A A
[ DecJbutton [ JiS]outton | Cachelputton

Displays data in decimal Displays data in JIS code  Use the cache of memory

ASCI|I [button

Displays data in ASCII code
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1.6.3 Extended Menus in the Dump Window

When the Dump Window is active in the PD38SIM main display area, the [Option] menu contains the
following items:

Menu Menu options Function Shortcut keys
QOption Font... Change font. -
View Change contents of display. -
Scroll Area... Specify scroll range. -
Address... Specify display starting address. -
Data Length Specify data length. -
Byte Display in 1-byte units. -
Word Display in 2-byte units. -
Radix Specify radix. -
Dec Display in decimal. -
Hex Display in hexadecimal. -
Ascii Display as ASCII characters. -
SJIS Display as SJIS characters. -
JIS Display as JIS characters. -
Refresh Refresh display. -
Debug Set memory contents. -
Set.. Set data at specified address. -
Eill... Fill specified memory block with data. -
Movwe... Move specified memory block to specified -

address.

CacheOn Use the cache of memory -
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1.7 RAM Monitor Window

The RAM Monitor Window displays the contents of memory in the RAM monitor area in dump format.
The display is updated at constant intervals (default = 100ms) during execution of the target program.
The PD38SIM have 1KB of RAM monitor memory area. You can set any contiguous address area as
the RAM monitor area.

1.7.1 Structure of RAM Monitor Window

1 001Dar
Read access area(Green) ‘ Write access area(Red)

Dec [Hex| [ascil SJIS |JIS|  Area| Clear|Refresh|

= P | ] =5 LV O L) | L) HT =3 T r =
000000 Wo FF 00 FF 00 FF 00 FF [0 00 F
000070 00 FF 00 FF 00 FF 00 FF 00 FF 00 |[FF 00 F
000020 fj 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF OOWFF 00 F
000020 fj 00 FF 00 FF 00 FF 00 FF [NIESHEESH 00 F 00 F
000040 Jj 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 F
000050 jj 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF M F
0000BO Jj 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 F
000070 Jj 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 F

DO0CE0 |
il i T = _
Address display area Data display area ASCII code corresponding

to data

® Double-click the address display area to change the display starting address. If the specified
starting address is outside the RAM monitor area, the RAM monitor area also changes.
® The refresh rate during execution of the target program is displayed in the refresh rate
display area ("Address" is displayed when the target program is not running). Note that, due
to the operating conditions, the refresh rate may be slightly slower than that specified. The
following items have a great influence on the refresh rate:
- Performance of and load on the host computer
—  Window size (amount of memory display)
—  The number of rewrites required (the number of memory addresses at which values
have been changed)
® The background color for the display of data and ASCII code changes according to the access
attribute, as follows (the background color is white if there is no access):
—  Areas accessed by READ: Green
—  Areas accessed by WRITE: Red
You can change the background color by selecting [Option] - > [Color]. The display of access
attributes is cleared (the addresses are displayed as if not accessed) when you select [Option]
-> [View] - > [Clear] and after downloading a target program.
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Note:

® Ifyou are displaying data in the RAM monitor area in 2-byte units (by selecting Word under
[Option] - > [View] - > [Data Length]), the memory access attribute may differ for each of
the bytes. If there are such mismatches in the access attributes within one data item, the
data item is displayed in parentheses, as shown below. Note that the memory display
background color is set to the color for the access attribute of the 1st byte.

Display when access attributes are mismatched
between different bytes of the data.

Address o |20 4] 8] & Al Tl E[ASCII
000 | 0000 0OpO 0000 0000 0000 000D QOOD 0000 ................
DOED. | O0OC 0OpO- 0000 QOO0 000D 0000 0000 0000 ................
OOCOC | 0000 QOpO 0000 0000 000D 0000 0000 QODO .....oveeessssss

0000 | 0000 0000 0000 0000 0000 QOOO 0000 ........cc.ee..s
DOE 0000 0000 0000 0000 0000 0000 0000 ................
O0F 0000 0000 0000 0000 0000 0DOOO QODO  .........oo.ssss
0700 0000 0000 0000 0000 QOO0 0000 REA.............
0110 0000 0000 0000 0000 0000 NEHEN...........
0120 0000 0000 0000 0000 0000 ......ccoevvunn.

Display when access attribute is identical for all bytes of the data.

1.7.2 RAM Monitor Window Toolbar

[ Ji1S]button
Displ inJl
Hex| button isplays data in JIS code button
Displays data in hexadecimal (default) Clear access attribute.
il
Dec [Hex |ascrr SIS | JIS| Area| Clear|Refresh|
! T
Dec |button SJIS|button
- . . - . Refresh | button
Displays data in decimal  [Displays data in SJIS code Refresh display.
ASCII [button Area | button

Displays data in ASCII code Set RAM monitor area.
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1.7.3 Extended Menus in the RAM Monitor Window

When the RAM Monitor Window is active in the PD38SIM main display area, the [Option] menu
contains the following items:

Menu Menu options Function Shortcut keys
Option Font.. Change font. -
View Change contents of display. -
Address... Display from specified address. -
Data Length Specify data length. -
Byte Display in 1-byte units. -
Word Display in 2-byte units. -
Radix Specify radix. -
Dec Display in decimal. -
Hex Display in hexadecimal. -
Ascii Display as ASCII characters. -
SJIS Display as SJIS characters. -
JIS Display as JIS characters. -
Refresh Refresh display. -
Clear Clear access attribute. -
Layout Set layout. -
Astii Turn on/off ASCII strings. -
RAM Monitor Area... Set RAM monitor area. -
Color... Set color of access attribute display. -
Sampling period... Set sampling period for RAM monitor. -
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1.8 ASM Watch Window

The ASM Watch Window allows you to check the values at any specified address. You can specify the
point to watch as an address (symbol or global variable), as an address and bit No., or as a bit symbol.
The display is updated after each command is executed.

1.8.1 Structure of ASM Watch Window

Toolbar Data display area
Add |Bisaa| ¥ _Set | Del |Deian| [Hex Dec | Bin |
bddr:Bit | Expr | 5= | Rdx | Data Y |
0Tan POATAT B [|[ Hex W02
0701 DATAZ B Hexq || OO
07001 BIT1 Bit] | fl
0110:2 110 Bit] || M
0500 500 B Hexq || OO
, [
Expression display area Radix display area
Address/Bit No. display area Data length display area

® The cursor position is indicated by a red mark in the address display area and data display
area. Click either area or use the [UP- button] and [DOWN- button] cursor keys to move the
cursor.
® Double-click the radix (Rdx) display area to switch the current radix for the data displayed in
that area as follows:
...-> hex -> decimal -> binary -> hex -> ..
® Provided the watchpoint is within the RAM monitor area, the contents of the display are
regularly updated while the target program is executing.
® Information about set watchpoints is stored in the Init file when you close the ASM Watch
Window or exit PD38SIM. When you re-open the ASM Watch Window, the previously set
watch points are automatically restored.
® In the case of the ASM Watch Window, the addresses of any previously set watchpoints are
recalculated when you download a target program and the memory referenced using the new
addresses. Thus there is no need to respecify the watchpoint addresses even when they
change as a result of changes in the program.
—  When the addresses of inactive watchpoints (indicated by "--<not active>--") are
recalculated and the result is a valid address, the watchpoints automatically become
active again.
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1.8.2 ASM Watch Window Toolbar

button button
button Sets specified watch point Displays watch point in decimal

Adds a watch point(address) button
Deletes specified watch point

Add |Biasa] Set | Del |Deaan| Hex | Dec | Bin |

BitAdd|button Bin|button
Adds a watch point(bit) Displays watch point in binary
button
Displays watch point in hexadecimal
DelAll|button

Deletes all watch points
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1.8.3 Extended Menus in the ASM Watch Window

When the ASM Watch Window is active in the PD38SIM main display area, the [Option] menu
contains the following items:

Menu Menu options Function Shortcut keys
Option Font.. Change font. -

Watch Register / delete watch point. -
Add... Register watch point. Ctr+A
Bitadd... Register bit-level watch point. Cul+B
Set. Set new data to be written to selected watch Ctrl+S

point.
Del Delete selected watch point. Ctri+D
DelAll Delete all watch points. -

Radix Change display radix. -

Bin Display value at selected watch point in -
binary.

Dec Display value at selected watch point in -
decimal.

Hex Display value at selected watch point in -
hexadecimal.

Layout Set layout. -
Address Area Turn on/off address/bit area. -
Size Area Turn on/off data size area. -

RAM Monitor Display RAM monitor. -
Sampling period... Set sampling period for RAM monitor. -
Caolor... Set color of access attribute display. -

File Watch point save/load. -
Save Watch point save. -
Load Watch point load. -
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1.9 C Watch Window

The C Watch Window displays C expressions and their values (results of calculations). The C
expressions displayed in the C Watch Window are known as C watchpoints. The displays of the
results of calculating the C watchpoints are updated each time a command is executed.

1.9.1 Structure of C Watch Window

Toolbar C watch point display area

Ao

— |

Add | Ad Del | Delal |  Set | :
Flunsigned char *) ¥(zcpe) = Ux4dE4F TAEBC fﬂ
{=sigred short int) z2sho = -32768

b-i=izned char #) g=cp = 0x4E51 "C7
| = 2147 ;

- (st ruct _GSDATAY s=dl

Ar= i E2ned charh 8c =
(rm=sizrned char)| guc =
¢ .

Eisred charl c =

N

JEN I

Display of variable type Dispaly of variable value

Dispaly of variable name

®  You can use the following as C watchpoints:
—  Csymbols
Variable names and function names defined in the C source program.
- Expressions including C symbols (C expressions)
For details of tokens that can be used in C expressions, see Section 3.1, "Writing C
Expressions" in the Reference part.
® |fa C expression cannot be correctly calculated (it includes an undefined symbol, for example),
it is recorded as an inactive C watchpoint. Inactive C watchpoints are not included in the
display of calculated results. However, if an inactive C watchpoint is recalculated and the
result is valid, it becomes an active C watchpoint.
® Note that values cannot be assigned in the following C watchpoints:
- Floating point type variables
—  Bit field type variables
—  Register variables
—  Cwatchpoints that do not indicate addresses
® Double-click the radix (Rdx) display area to switch the current radix for the data displayed in
that area as follows:
...-> hex -> decimal -> binary -> hex -> ..
® \When RAM monitor function is effective and the C watch points are within the RAM monitor
area, the displayed values are updated during execution of the target program.
And the values of the accessed variables are colored.
The selecting the menu [Option] -> [RAM Monitor] -> [Enable] makes RAM monitor function
effective or not.
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Information about set C watchpoints is stored in the C watchpoint information file when you
close the C Watch Window or exit PD38SIM. When you re-open the C Watch Window,
previously set C watchpoints are automatically restored.

A C watchpoint information file is created for each loaded object file (and includes information
on the name of the loaded object file).

When you set a new C watchpoint, the program first searches for a C watchpoint information
file with information on a file with the same name as the currently loaded object file. If an
appropriate file is found, C watchpoints are restored from the information in that file.

1.9.2 C Watch Window Toolbar

[Set]button
Sets specified C watch point

Add]button button button

Adds a C watch point Deletes specified C watch point| Cancels specified C watch point

v v

Add | Addx| Del | Delll | Set | Cancel| Radix |

T
[Add*|button T DelAll|button Radix|button
Adds a C watch point by pointer Delete all C watch points  Switch of display cardinal number
® You can delete or set new values for C watchpoints selected by clicking in the C watchpoint

display area. You cannot delete only additional information such as the members of structures
displayed when recording C watchpoints.

The addresses for pointers, etc., are displayed in hexadecimal regardless of the display radix.
See Section 3.2, "Display Format of C Expressions” in the Reference part for details of display
formats.
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1.9.3 Extended Menus in the C Watch Window

When the C Watch Window is active in the PD38SIM main display area, the [Option] menu contains
the following items:

Menu Menu options Function Shortcut keys

QOption Font... Change font. -
Watch Register/delete C watch point. -

Add... Register C watch point. -

Add Pointer... Register C watch point (pointer). -

Del Delete selected C watch point. -

Set.. Set new value for selected C watch point. -

Cancel Cancel selection of C watch point. -

Del All Delete all C watch points. -

View Change contents of display. -

Radix Change radix. -

Layout Turn on/off type name. -

Sort Sort. -

Display String Display the string / Display character. -

RAM Monitor Display RAM monitor. -

Enable Turn on/off RAM monitor area. -

RAM Monitor Area... Set RAM monitor area. -

Color... Set color of access attribute display. -

Sampling period... Set sampling period for RAM monitor. -

Clear Clear access attribute. -
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1.10 Local Window

The Local Window lists local variables in the C function with their values. The display is updated
after each command is executed.

1.10.1 Structure of Local Window

Function name which File name which contains

contains program counter T?Olbar program counter Scolpe display area
[ Local Window
(hum| atc | Sef| 03 rl|RadK|
Eunc: funct [Filename: demoZ.c ] Z

lunsigred chary c = B
(unsigned char) uc = B’
d char) =c C

~—

L 0] ) sc L

(sigred short int) sho = -32783
(sigred short int) i = 32767
{unsigred short int) usho = BB535
ﬂ_l e A j

Data display area

Display of variable type Dispaly of variable value

Dispaly of variable name

® When performing step execution, etc., and there is a change in the function that includes the
address specified by the program counter, previously displayed variables are cleared and the
local variables in the new function are automatically displayed.
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1.10.2 Local Window Toolbar

button

Adds specified variable name to C watch window

button button

Sets specified watch point

Cuateh | Cuaterit| Set | Cancel | Radix |

Cwatch*|button

Adds specified

Cancel|button
Cancels specified watch point

variable name to C watch window by pointer

Switch of display cardinal number

®  You can register variables selected by clicking in the data display area as C watchpoints in the
C Watch Window, or change their values. You can use C expressions to set the values. For
details of tokens that can be used in C expressions, see Section 3.1, "Writing C Expressions” in

the Reference part.

® The addresses for pointers, etc., are displayed in hexadecimal regardless of the display radix.
See Section 3.2, "Display Format of C Expressions” in the Reference part for details of display

formats.

1.10.3 Extended Menus in the Local Window

When one of the Local Window is active in the PD38SIM main display area, the [Option] menu

contains the following items:

Menu Menu options Function Shortcut keys
Qption Font... Change font. -
Waitch Operations related to C-function. -
Cwatch Register selected C variable as C watch -
point.
Cwatch Pointer Register pointer of selected C variable as -
C watch point.
Set. Set new value for selected C variable. -
Cancel Cancel selection of C variable. -
View Change contents of display. -
Radix Change radix. -
Layout Turn on/off type name. -
Sort Sort. -
Display String Display the string / Display character. -
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1.11 File Local Window

The File Local Window lists local variables in the C file with their values. The display is updated after
each command is executed.

1.11.1 Structure of File Local Window

File name which contains program counter Toolbar Scope display area
Cuatch | | set | cancel| Radix |
ﬁ:ilename: dernozla.c] \V
M=iered char) Tstsc = 1 =]
(sizgrned short irt) fstsho = 1
(unsiened char) fstuc = "H’
(unsigned short int) fstui = 1
(unsisgned long) fstul = 1 |
(unsiened short int) fstusho = 1
(sigrned short int [101) ifstary = 0x58F0
(sianed short int *) ifste = 0x58A4
dlsisred shart it #1010 ifetoary = OxhARC
A 58T A _
1IITII o e a » A
Display of variable type Dispaly of variable value Data display area

Dispaly of variable name

® When performing step execution, etc., and there is a change in the file that includes the
address specified by the program counter, previously displayed variables are cleared and the
local variables in the new source file are automatically displayed.

1.11.2 File Local Window Toolbar

The File Local Window toolbar is the same as that in the Local Window. See Section 1.10.2, "Local
Window Toolbar" under Window Functions for details.
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1.11.3 Extended Menus in the File Local Window

When one of the File Local Window is active in the PD38SIM main display area, the [Option] menu
contains the following items:

Menu Menu options Function Shortcut keys
QOption Font... Change font. -
Watch Operations related to C-function. -
Cwatch Register selected C variable as C watch -
point.
Cwatch Pointer Register pointer of selected C variable as -
C watch point.

Set. Set new value for selected C variable. -
Cancel Cancel selection of C variable. -
View Change contents of display. -
Radix Change radix. -

Layout Turn on/off type name.
Sort Sort. -
Display String Display the string / Display character. -
RAM Monitor Display RAM monitor. -
Enable Turn on/off RAM monitor area. -
RAM Monitor Area... Set RAM monitor area. -
Caolor... Set color of access attribute display. -
Sampling period... Set sampling period for RAM monitor. -
Clear Clear access attribute. -
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1.12 Global Window

The Global Window lists C global variables and their values. The display is updated after each
command is executed.

1.12.1 Structure of Global Window

Module name Tool bar Scope display area

Cuatch | Cudtt| Set | Cancel v Radix |

Pfog: fest6% ) v

isierned short intl d =10 g
(sigred short int) w =10

(unsigred char) go = "&

(unsigned char [101) gcary = 0x4EBE "AAA"
(unzizned char [5105]1) zcarv? = OxdFAd
(unsisned char *) zcp = Dx4E4F "ABC”

I Global Window:

(L,._ PR S | - 1Ry oo - NLEAND
A A
EUHSIghe_ C_hal’ *L?JtOJJ ngaf_i__: Uxdalb A -
K] | o[
Display of variable typ Dispaly of variable value Data display area

Dispaly of variable name

1.12.2 Global Window Toolbar

The Global Window toolbar is the same as that in the Local Window. See Section 1.10.2, "Local
Window Toolbar" under Window Functions for details.

1.12.3 Extended Menus in the Global Window

When the Global Window is active in the PD38SIM main display area, extended menus for the Global
Window are allocated to the [Option] menus. The extended menus of the Global Window are identical
to those of the Local Window. See Section 1.11.3, "Extended Menus in the Local Window" under
Window Functions for details.
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1.13 Script Window

The Script Window displays the execution of text-format script commands and the results of that
execution. Script commands can be executed using a script file or interactively. You can also write
script commands in the script file so that they are automatically executed. The results of script
command execution can also be stored in a previously specified log file.

1.13.1 Structure of Script Window

Toolbar

Script file name display area Log file name display area

[t | Sieo | [Open [Cloce| LogOn|loz0ii] View [Clear| RecOn|i-{0i]
Script: v Lo i
K
A

o] | »

A
4] | »
Erter |Command:

Command input area Execution result display area

Command history display area/Script file display area

® The Script Window has a view buffer that stores the results of executing the last 1000 lines.
The results of execution can therefore be stored in a file (view file) without specifying a log file.

® When a script file is opened, the command history area changes to become the script file
display area and displays the contents of the script file. When script files are nested, the
contents of the last opened script file are displayed. The script file display area shows the line
currently being executed in inverse vide.

® When a script file is open, you can invoke script commands from the command input area
provided the script file is not being executed.

® The Script Window can record the history of the executed commands to a file. This function is
not the same as the log function.
This function records not the result but only the executed commands, so the saved files can be
used as the script files.
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1.13.2 Script Window Toolbar

| Close]button button
Closes script file Clears view buffer
button button button
Executes script file Opens log file Stop Recording the executed commands

Run |Step| Open |C|ose| LogUnlLogUffl Yiew |C|ear| RchanchH|
bLtton Lutton

Opens script file Saves view buffer
RecOnN| button
Stegbutt Cogof] butt [Recon] _
Step|button . wron Record the executed commands to a file
Step executes script file Closes log file

1.13.3 Extended Menus in the Script Window

When the Script Window is active in the PD38SIM main display area, the [Option] menu contains the
following items:

Menu Menu options Function Shortcut keys
Qption Font... Change font. -
Script Script file operations. -
QOpen... Open script file. -
Run Run script file. -
Stop Stop execution of script file. -
Step One-step execution of script file. -
Close Close script file. -
View View buffer operations. -
Sawe... Save view buffer file. -
Clear Clear view buffer. -
Log Log file operations. -
On.. Open log file (start output to file). -
Off Close log file (stop output to file). -
Record Reoord the executed commands. -
On.. Reoord the executed commands to afile. -
Off Stop Recording the executed commands. -
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1.14 1/0 Window

This window is used to set and display virtual port input/outputs or virtual interrupts.
Virtual port inputs, virtual interrupt settings, and virtual port output results can be
displayed for your reference in numeric or graphic mode.

For details about virtual port input/outputs, and on how to set virtual interrupts, refer to
"Hlgh-end Debugging" described later in this manual.

The functions, screen configuration, tool bar, and menus of the 1/O Window are explained
here.

® Up to a total of 20 virtual port inputs and virtual interrupts can be set. Up to 20
virtual port outputs can be set.

1.14.1 Virtual Port Input

Virtual Port Input refers to a function that defines changes in the data that is input from
external sources to a specified memory address. Use of this function makes it possible to
simulate data inputs to the ports defined in the SFR.

The defined input data can be referenced by displaying it in chart, numeric (hexadecimal),
or graphic mode.

There are following three types of virtual port inputs:

(1) Cycle synchronized input
The input data can be written to memory when program execution has reached a
specified number of cycles. The data size that can be input is one byte.
The diagram below shows an example of a virtual port input that is synchronized to
machine cycles.

Example where data is input to address O

Data 20 is input Data FF is input Data 1D is input
in the 2,000th in the 5,000th in the 9,000th
cycle. cycle. cycle.

v v v

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Number of cycles executed

As shown above, data can be input to memory address 0 in any desired cycle as
specified by the user.
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(2) Read access synchronized input
Data can be input when the program accesses a specified memory location for read.
The data size that can be input is one byte.
The diagram below shows an example of a virtual port input that is synchronized to
memory accesses for read.

Shown in the sample program below is a function that reads data from port0

(address0).
T_PORTO: .byte 0000H
.section Z
.org 0040H
READ_PORT:
A =[T_PORTO]

This function aims to assign the value of port 0 to accumulator. In such a case, a
value can be assigned to accumulator by entering it to port 0 when the program
accesses port 0 (address 0) for read.

To support processing of functions like this, PD38SIM provides a function that allows
you to define the data to be input according to a number of times the specified
memory address is read (a virtual input port synchronized to memory accesses for
read). By using this function, you can perform an operation where data 0x10 is
input to memory address 0 when address 0 is read first and data 0x20 is input to said
memory address when the address is read next.

Number of times the address 0 Data input to
is read address O
First 0x10
Second 0x20
Third 0x30
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3)

Interrupt synchronized input

Data can be input to a specified memory location when a virtual interrupt occurs.
The data size that can be input is one byte.

The diagram below shows an example of a virtual port input that is synchronized to
interrupts.

Shown in the sample program below is the case where data is read from port 1
(address 2) using an interrupt handler routine.

.section DATA

.org 0080H
T_PORT1: .byte 0002H

.section PROGRAM

.org 8000H
INT_2

A =[T_PORT1]

RTI

This interrupt handler routine aims to assign the value of port 1 to accumulator
when a virtual interrupt is generated. In such a case, a value can be assigned to
accumulator by entering it to port 1 when a virtual interrupt is generated.

It is assumed that interrupts are generated using a separately available virtual
interrupt function. (For details, refer to the virtual interrupt function described
later in this manual.)

To support processing of interrupt handlers like this, PD38SIM provides a function
that allows you to define the data to be input according to a number of times a virtual
interrupt is generated (a virtual input port synchronized to virtual interrupts). By
using this function, you can perform an operation where data OxXFF is input to
memory address 2 when the virtual interrupt occurs first and data OxFE is input to
said memory address when the virtual interrupt occurs next time.

Number of times a virtual Data input to
interrupt is generated address 2
First OxFF
Second OxFE
Third OxFD
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1.14.2 Virtual Port Output

Virtual Port Output is a function that when data is written to some memory address by the
program, allows the written data value to be recorded along with the cycle in which the data
was written.

The recorded data can be displayed for your reference in chart, numeric, or graphic mode.
The maximum number of data that can be recorded by this function is 30,000 entries
counted from the beginning of program execution.

For example, if data is written to port O (address 0) by executing a program like the one
shown below,

T_PORTO: .byte 0000H

.section 4
DATABUFF: .blkb 1
OUT_PORTO:

[T_PORTO] = [DATABUFF]

the data written to address O is recorded along with the cycle count in which the data was
written.

1.14.3 Virtual Interrupt

This function defines interrupt generation. Using this function, you can generate timer
interrupts in a simulated manner without having to actually generate them.
There are following three types of virtual interrupts:

(1) Cycle synchronized interrupt
A specified virtual interrupt can be generated when program execution has reached a
specified number of cycles.

The diagram below shows an example of a virtual interrupt that is synchronized to
machine cycles.

Example where virtual interrupt of vector address. Oxffec (timer 2) is defined

Virtual interrupt Virtual interrupt Virtual interrupt
is generated in is generated in the is generated in
the 3,000th cycle 6,000th cycle the 9,000th cycle

! ! !

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Number of cycles executed

As shown above, virtual interrupts (in this case, timer 2 interrupt) can be generated in
any desired cycle.
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(2) Executed address synchronized interrupt

Virtual interrupts can be generated when the program has executed a specified
address. The diagram below shows an example of a virtual interrupt that is
synchronized to executed addresses.

SUB:

Address Virtual interrupt is generated
» Processing 4«7

when program execution has
moved into address E00O.

E000

As shown above, a specified virtual interrupt can be generated when program
execution has moved into address EQOO.

By using this function, you can specify that a virtual interrupt be generated when
address E000 is executed first by the program, and that no virtual interrupt be
generated when the address is executed next, as shown below.

Number of times the address Whether virtual interrupt is

E000 is executed generated
First Virtual interrupt is generated
Second Virtual interrupt is not
generated
Third Virtual interrupt is generated

67



PD38SIM User's Manual

1.14.4 Screen Configuration of 1/0 Window

This window is split into three sections, each displaying the setup contents of virtual port
inputs, the output results of virtual port outputs, and the setup contents of virtual
interrupts.

61, Tool bar

Setup ‘Hudif‘ Del ‘ Load | Mode ‘Scale ‘Culnr‘ 170 Script File: zl
[rput: cvcle Cycle = 0000000030, Data = 0x30 -
bddress | Bit [ 01702]3]4]5] 6178810111 2131 41518171 819202 10 232 4750607282830
anon #7 [ e e S e A e B Virtualportinput
0000 e / screen
0000 #h
0000 #4
0000 3
0000 2
(000 #1
0000 #0
KN
Dutput: cvcle Virtual port output
bddress | Bit / screen
0030 7
0090 o
0090 #h
0030 #4
0030 #3
0030 2
0030 #1
0090 #0
N
: Virtual interrupt
Iﬁterrﬁz’é. . R e e %ydg RN RN ER RN NS A/screen
EEA [ o A
- e

Each screen is detailed in the pages to follow.
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1.14.5 Structure of Virtual Port Input Screen

1.14.5.1 Screen structure for cycle-synchronized inputs

If you've set virtual port inputs that are synchronized to machine cycles, they can be
displayed in one of the three modes shown below. The display modes can be changed from
the Mode menu.

(1) Chart mode (displayed in units of bits)
The virtual port input that has been set is displayed in chart mode in units of bits.

et cvele Cycle = 0000000030, Data = 0x30 -
bddre== | __Bit 01l zl3 45 6] 7s e o 11 21a141 51817 1E] 222 TRERa30
noom || #y
-
N e
0000 | || #4 __-
L e NN ENSSRRNNRN
L B iiiiiniAARNERRRNERR
-
00 ||| 1 | pmm——— RN
i'-T ___ﬂzl
Address Bit number Input data display area

lisplay display

area area

Address display area

It displays the memory address to which a virtual port is input.

Bit number display area

It displays bit numbers of memory to which a virtual port is input.

Input data display area

Cycle count
display area

It displays the virtual port input data that has been set in chart mode in units of bits.

_|_|_ This means that memory bits are in the state of logic 1.

L

This means that memory bits are in the state of logic 0.

The short white lines appearing at the bottom of the input data display area indicate
points at which data are input.
To reference data values, move the mouse cursor into this area and the value and
the cycle count of the data at which the cursor is positioned will be displayed in the
cycle count display area.

Cycle count display area

It displays cycle counts.
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(2) Graphic mode (displayed in units of bytes)
The virtual port input that has been set is displayed in graphic mode in units of

bytes.
Imput: cvcle Cycle = 0000000048, Data = 0x40
bddress 01234567891 013 4907320 122220728 BAEB0 33AM Y c
ycle coun
display area
0000
A
4] |
Address display area Input data display area

Address display area
It displays the memory address to which a virtual port is input.

Input data display area
It displays the virtual port input data that has been set in graphic mode.
The peaks in this graph represent data values derived by equally dividing the height of
the data-displaying area by 255 (maximum value of 1-byte data).
The short white lines appearing at the bottom of the input data display area indicate
points at which data are input.
To reference data values, move the mouse cursor into this area and the value and the
cycle count of the data at which the cursor is positioned will be displayed in the cycle
count display area.

Cycle count display area
It displays cycle counts.
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(3) Hexadecimal mode
The virtual port input that has been set is displayed in hexadecimal mode.

[rput: cycle Cycle = 0000000022, Data = 0x20 Cycle count
ﬂ'.dd [ess isplay area
]
Address display area Input data display area

Address display area
It displays the memory address to which a virtual port is input.

Input data display area
It displays the virtual port input data that has been set by hexadecimal numbers.
To reference data values, move the mouse cursor into this area and the value and the
cycle count of the data at which the cursor is positioned will be displayed in the cycle
count display area.

Cycle count display area
It displays cycle counts.
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1.14.5.2 Screen structure for read access-synchronized inputs

When you've set virtual port inputs that are synchronized to memory accesses for read, a
display screen configured as shown below will appear.

[nput: read Wumber of 1imes Read access count
Lddress | Read ] i 3 4 5 b { g 9 display area
1000 0090 02 03 04 05 0 D

Address Read address display Input data display area
display area
area

Address display area
It displays the memory address to which a virtual port is input.

Read address display area
It displays the address to be monitored for read access.

Input data display area
It displays the virtual port input data that has been set by hexadecimal numbers.
To reference data values, move the mouse cursor into this area and the value and the
read access count of the data at which the cursor is positioned will be displayed in the
read access count display area.

Read access count display area
It displays read access counts.
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1.14.5.3 Screen structure for interrupt-synchronized inputs

When you've set virtual port inputs that are synchronized to virtual interrupts, a display
screen configured as shown below will appear.

[nputs interrupt hurber of times _ _
bddrece Ver T 7 3 4 B 4 7 o q «—Virtual interrupt
1000 IR 04 05 06 . 07 el ount

display area

Address Vector Input data display area
display number
area display area

Address display area
It displays the memory address to which a virtual port is input.

Vector number display area
It displays the virtual interrupt vector number to be monitored.

Input data display area
It displays the virtual port input data that has been set by hexadecimal numbers.
To reference data values, move the mouse cursor into this area and the value and the
virtual interrupt occurrence count of the data at which the cursor is positioned will be
displayed in the virtual interrupt occurrence count display area.
Virtual interrupt occurrence count display area
It displays virtual interrupt occurrence counts.

Virtual interrupt occurrence count display area
It displays virtual interrupt occurrence counts.
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1.14.6 Structure of Virtual Port Output Screen

Virtual port output results can be displayed in one of the three modes shown below. The
display modes can be changed from the Mode menu.

(1) Chart mode (displayed in units of bits)
Virtual port output results are displayed in chart mode in units of bits.

Output: cvcle Cycle = 0000000315, Data = 0x0F -
Address | Bit  |82/100]120/140/160/180/200/220]240/260/230/300
ycle count
00&n | ity display area
0090 ||| #6
0090 ||| #5
0040 [[]  #4
0090 || #3
0090 ||| #2
0090 || #1
0080 [[] #O

(] |T T T 3
Address Bit number

display display
area area

Output data display area

Address display area
It displays the address to be monitored for virtual port output.

Bit number display area
It displays bit numbers of memory being monitored for virtual port output.

Output data display area
It displays the data as virtual port output results in chart mode in units of bits.

_|_|_ This means that memory bits are in the state of logic 1.

_I_l_ This means that memory bits are in the state of logic 0.

The short white lines appearing at the bottom of the output data display area indicate
points at which data are output.

To reference data values, move the mouse cursor into this area and the value and the
cycle count of the data at which the cursor is positioned will be displayed in the cycle
count display area.

Cycle count display area
It displays cycle counts.
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(2) Graphic mode (displayed in units of bytes)
Virtual port output results are displayed in graphic mode in units of bytes.

Output: cvcle Cvcle |
Address H80I 19202160 21\ Cycle count
display area
0090
A
4 I I T ¥
Address Output data display area
display area

Address display area
It displays the address to be monitored for virtual port output.

Output data display area
It displays the data as virtual port output results in graphic mode in units of bytes.
The peaks [] in this graph represent data values derived by equally dividing the height
of the data-displaying area by 255 (maximum value of 1-byte data).
The short white lines appearing at the bottom of the output data display area indicate
points at which data are output.
To reference data values, move the mouse cursor into this area and the value and the
cycle count of the data at which the cursor is positioned will be displayed in the cycle
count display area.

Cycle count display area
It displays cycle counts.
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(3) Hexadecimal mode
Virtual port output results are displayed in hexadecimal mode.

Output: cucle Cvcle ., Cycle count
fidldra display area
0090
Address display area Output data display area

Address display area
It displays the address to be monitored for virtual port output.

Output data display area
It displays the data as virtual port output results by hexadecimal humbers.
To reference data values, move the mouse cursor into this area and the value and the
cycle count of the data at which the cursor is positioned will be displayed in the cycle
count display area.

Cycle count display area
It displays cycle counts.

76



Window function of PD38SIM

1.14.7 Structure of Virtual Interrupt Screen

1.14.7.1 Screen structure for cycle-synchronized interrupts

When you've set virtual interrupts that are synchronized to machine cycles, a display
screen configured as shown below will appear.

[nterrupt: cvele | Cycle = 0000000005 |

Ve, 01120345 67]8]3170/1112/13]14]1% ¥~ Cycle count
===) display area

Virtual interrupt display area

Vector
address
display area

Vector number display area
It displays the vector number of a virtual interrupt.

Priority level display area
It displays the priority level of a virtual interrupt.

Virtual interrupt display area
It displays timing at which the virtual interrupt you've set is generated.

_|_|_ This means that a virtual interrupt is generated.
This means that a virtual interrupt is not generated.

Cycle count display area
It displays cycle counts.
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1.14.7.2 Screen structure for executed address-synchronized interrupts

When you've set virtual interrupts that are synchronized to executed addresses, a display
screen configured as shown below will appear.

Interrupt: address | fumber of times |
bddress ifec, 1 e e T e e Execgté(?nl
count display
B03E FRF6 coun
Executed Vector Virtual interrupt display area
address address
display display
area area

Executed address display area
It displays the fetch address (the address where the program is executed) at which time
a virtual interrupt is generated.

Vector number display area
It displays the vector number of a virtual interrupt.

Priority level display area
It displays the priority level of a virtual interrupt.

Virtual interrupt display area
It displays timings by an asterisk (*) at which the virtual interrupt you've set is
generated.
When an asterisk (*) is indicated, it means that a virtual interrupt is generated.
When an asterisk (*) is not indicated, it means that a virtual interrupt is not generated.

Execution count display area
It displays execution counts or a number of times the program has executed a specified
address.
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1.14.8 1/0 Window Tool Bar

Delete button
Deletes setup data.

Modify button Mode button Color button
Changes setup data. Changes display mode. Changes display color.

; | e

Setuplﬂudifl Del | Load | Node |Scale|ﬂnlur| /O Script Fi|e:'El

f f

Setup button Load button Scale button I/0 script button
Sets virtual port input, Loads saved setup data  changes scale. Lists registered 1/O
virtual port output, or 1/O script file. script files.

or virtual interrupt.

1.14.9 Extended Menu of 1/0 Window

If the 1/0O Window is active among the windows brought up in the main display area of
PD38SIM, the [Option] menu has the following menu items assigned to it.

Menu | Menu item | Function Shortcut key
Option Font...... Changes font.
Setup... Sets virtual port input, virtual port output, or virtual
interrupt.
Modiify... Changes set virtual port input or virtual interrupt.
Delete... Deletes set virtual port input, virtual port output, or
virtual interrupt or user-created 1/O script file.
Load.. Loads saved virtual port input, virtual port output, or
virtual interrupt or user-created 1/O script file.
Mode... Changes display mode.
Scale... Changes display scale.
Color... Changes display color.
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1.15 GUI Input Window

This window allows you to create a simple key input panel (buttons) of the user target
system in a window and execute virtual port input or virtual interrupt by pressing one of
the buttons you've created.

For details on how to create and set up a key input panel, refer to "High-end Debugging"
described later in this manual.

The screen configuration, tool bar, and menus of the GUI Input Window are explained here.

One of the following three operations can be executed by pressing a button you've created
in the key input panel of the GUI Input Window.

® Virtual port input

® Virtual interrupt generation
® Simultaneous generation of virtual interrupt and virtual port input

1.15.1 Screen Configuration of GUI Input Window

B U1 nput window

A | Make| Grid| Load | Save | «——Tool bar

I i 5 :I
4 ] &
1 i 3

I

Input panel display area

® You can create, edit, and move buttons in the input panel display area.

The buttons you've created can be assigned labels (button names).

® By pressing the buttons you've created, you can generate virtual port input, virtual
interrupt, or virtual port input plus virtual interrupt.

® The input panel you've created can be saved to a file (GUI input file).
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1.15.2 Tool Bar of GUI Input Window

Grid button
Shows/hides grid line.

Make button Save button
Creates button. Saves GUI input file.

; ;

A | Make| Grid| Load| Save |

!

Set button Load button
Edits or moves button. Loads GUI input file.

1.15.3 Extended Menu of GUI Input Window

If the GUI Input Window is active among the windows brought up in the main display area
of PD38SIM, the [Option] menu has the following menu items assigned to it.

Menu | Menu item | Function Shorteut key
Option Set Edits or moves button.

Del Deletes button.

Copy Copies button.

Paste Pastes button.

Make Button Creates button.

Display Grid Line Shows/hides grid line.

Load.. Loads GUI input file.

Sae.. Saves GUI input file.
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1.16 GUI Output Window

This window allows you to implement a simple output panel of the user target system in a
window.
The following parts can be arranged in this output panel:

® Label (character string)
User-specified character strings are displayed or erased when some value is written
to a specified memory address or according to logic 1 or O in a bit.

® LED
LEDs are lit when some value is written to a specified memory address or according
to logic 1 or O in a bit.

For details on how to create and set up an output panel, refer to "High-end Debugging"
described later in this manual.

The screen configuration, tool bar, and menus of the GUI Output Window are explained
here.

1.16.1 Screen Configuration of GUI Output Window

0 tput i i

A | Label| LED | Grid| Load|Save| <{—Toolbar

| start

o T

Output panel display area

® You can create, edit, or move labels and LEDs in the output panel display area.
® The output panel you've created can be saved to a file (GUI output file).

82



Window function of PD38SIM

1.16.2 Tool Bar of GUI Output Window

Grid button
Shows/hides grid line.

Label button Save button
Creates label. Saves GUI output file.

A | Label| LED | Grid| Load | Save |

! f

Set button Load button
Edits or moves parts. Loads GUI output file.

LED button
Creates LED.

1.16.3 Extended Menu of GUI Output Window

If the GUI Output Window is active among the windows brought up in the main display
area of PD38SIM, the [Option] menu has the following menu items assigned to it.

Menu Menu item | Function Shorteut key
Option Set Edits or moves parts.

Del Deletes parts.

Copy Copies parts.

Paste Pastes parts.

Make Label Creates label.

Make LED Creates LED.

Display Grid Line Shows/hides grid line.

Load.. Loads GUI output file.

Save.. Saves GUI output file.
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1.17 Coverage Window

This window is used to measure the coverage (CO coverage) of each function in the currently
downloaded C language program. There are two types of coverage windows: a coverage
window that allows you to reference the start/end addresses and the coverage of each
function and a coverage source window that allows you to reference for each source line

whether the target program has been executed or not.

1.17.1 Structure of Coverage Window

1.17.1.1 Structure of Coverage Window

Toolbar Coverage scope display area

Reﬁeahlclearl

Coverage Baze Address @ 000000 - O0FFEE H
Funct ion | Start | End | Coverase
_main O0BD0B OoED14 36.67 %
_demo_two DOBDA 00BD47 3913 %
_func_demol O0BD43 OOBDBO 100,00 ¥
_egtunc DOBDE1 ODBDFC 100,00 ¥
_garyfunc O0BOFD 00COET 98.14 ¥
_garyZfunc 00COBS 0ocsD1 97.70 %
_epfunc noceDz2 00C744 100,00 %
_gppfunc D0C74B 00c7C3 100,00 #
_gparyfunc 0ocTC4 00c83c 100,00 %=l

Function scope

Functiion name display area display area

Coverage display

area

® \When the target program is executed using a GO or STEP command, the display in
the Coverage column changes to '--'. To update the display, press the Refresh button
on the toolbar (or select [Option] - > [Refresh] from the menu).

® The coverage source window that allows you to reference for each source line whether
the target program has been executed or not can be opened by double-clicking on any

desired line in the Function column.

® The function scope display area can be turned on or off by selecting or deselecting
[Option] - > [Layout] - > [Address Area] from the menu.
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1.17.1.2 Structure of Coverage Source Window

Program display area

L ilre Source =
00027 |void mainvoid)

00032 {

00033 imt i

00034 while 7 )

00035 demo_twa(3]);

00036 1

0003y

00038 lvoid demo_twol( int i )

00029 |1

00040 furc_demal (1

00041 furnc_demoZ () ;

00042 func_demo3 ()

00043 func_demoda();

00044 furnc_demodb () ; I
00045 furnc_demoB ()

00046 func_demoB () ;

[0[0[0E

00048 func_dema? ();

0049 func_demos () =

Line No. display area Address display area

® The lines that have already been executed are displayted in blue. The lines for which
there is no line debug information available(e.g.,comment lines) are displayed in white.
Unexecuted lines are displayed in gray.

® The executed/non-executed information in the program display area is automatically
updated when the program has stopped. If you want to see some other function,
double-click on the desired function in the coverage window. (The window can be
scrolled through functions providing that they exist in the same source file.)

® The line No. display area and address display area can be displayed or hidden by
selecting or canceling [Option] - > [Layout] - > [Line Area] and [Option] - > [Layout] - >
[Address Area]. Note that, by default, the address display area is hidden.

1.17.2 Coverage Window Toolbar

button

l Update displayed coverage measurement

Refresh|Clear |

1

[Ciear Jbutton

Initialize coverage measurement
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1.17.3 Extended Menus in the Coverage Window

1.17.3.1 Extended Menus in the Coverage Window

When the Coverage Window is active in the PD38SIM main display area, the [Option] menu

contains the following items:

Menu |Menu options |Function |Shortcut keys
Option Font.. Change font. -
Refresh Update displayed coverage measurement results. -
Clear Initialize coverage measurement results. -
File Inputfoutput coverage measurement result files. -
Sawe... Save coverage measurement resullt file. -
Load... Load coverage measurement result file. -
Layout Set layout. -
Address Area Turn on/off address area. -

1.17.3.2 Extended Menus in the Coverage Source Window

When the Coverage Source Window is active in the PD38SIM main display area, the
[Option] menu contains the following items:

Menu |Menu options Function Shortcut keys
Option Font.. Change font. -
TAB.. Set source file display tabs. -
Layout Set layout. -
Line Area Turn on/off line No. area. -
Address Area Turn on/off address area. -
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1.18 S/W Break Point Setting Dialog Box

The S/W Break Point Setting dialog box allows you to set software break points. Software breaks stop
the execution of instructions immediately before the specified break point. You can also enable and

disable each of those break points.

1.18.1 Structure of S/W Break Point Setting Dialog Box

Loads a breakpoint
information file

Saves a breakpoint

information file

S/W Break Point

Field for specifying a

break address, if Load... |

Save...

specifying an address

——F[ Address: |

Fields for specifying

filename + line No.

Filename: Idemo.c
Line: I

if specifying filename + line
pecifying S Break Point:

—Adds a break point

—Searches for filename
—Closes dialog box

No.
BD1A [ 40] demo.c Del | e .
BOID [ 411 demo.c Deletes specified break point
47 Del All f——DeIetes all break points
BD26 [ 44] demo.c e .
BDZC [ 48] demo.c Enable j——EnabIes specified break point
Al Enable j——EnabIes all break points
Disable j——DisabIes specified break point
T &l Disable j——DisabIes all break points
|

Area for setting software break points

® You can set up to 64 software break points in PD38SIM.

software break address is encountered (OR conditions).
® You can continue to set software breakpoints until you click the <Close> button to

close the S/W BreakPoint setting dialog box.
® You can clear, enable or disable software breakpoints selected by clicking in the

software breakpoint display area. You can also enable and disable software breakpoints

by double-clicking on them.

If you have set multiple software breakpoints, program execution stops when any one
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1.18.2 Entries in List of Software Break Points

* BD1A [ 40] dimo.c
A

Filename for break address

Line No. at break address

Break address

Indicates if break point is enabled(“*"=disabled, “ “=enabled)

® |f there is no source line, etc., for the address, only the address is displayed.
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1.19 H/W Break Point Setting Dialog Box

The H/W Break Point Setting dialog box allows you to set hardware break points. Hardware breaks
are effected when data is written to or read from memory, or an instruction is fetched from memory.

1.19.1 Structure of H/W Break Point Setting Dialog Box

HA W Break Point

HAw Break: H/W break
& [isable  Enable < enable/disable area
. P .
Address setting area 1y 4440 W Pass Count: |17 _a;s: count setting

Access condition
— Access Tvpe: - Length: -
setting area e ¥Pe: |Read g [Brie -]

Check if no data ~Data Compare
comparison is to be I~ Not Specify

performed Data: I—ED .

Comparison data
setting area

A 4

Comparison
¢ & 2 e ¢ ¥ condition setting
area
~HM Break Point Add breakpoint
Hardware breakpoint Lebel ey Ot Slzs Defie Tope Cis Add T putton
Wi ! > Y .
Rt R P

Del Al breakpoint button

£

Button to clear
all breakpoints

Button for closing
BN B Close<‘I“dialog box

® You can set up to 64 hardware break points in PD38SIM.

® |If you have set multiple hardware breakpoints, program execution stops when any
one hardware break address is encountered (OR conditions).

® You can continue to set hardware breakpoints until you click the <Close> button to
close the H/W BreakPoint setting dialog box.

® You can clear hardware breakpoints selected by clicking in the hardware breakpoint
display area.

1.19.2 Entries in List of Hardware Break Points

4E4F 001 BYTE 40 READ 2>

.

Break address Pass count | Comparison data [ Comparison condition

Label for break address Data size Access condition
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Loading and Displaying the Target Program

1 Loading and Displaying the Target Program

1.1 Downloading

To download the target program, select the following from the PD38SIM Window:
[File] - > [Download] - > [Load module...]

The File Selection dialog box opens. Select the target program from the File Selection dialog
box. The file to be downloaded is in the Intel HEX format file(called an HEX file) or the
IEEE-695 absolute file format (called an 695 file). HEX files have the filename extension
".HEX", 695 files have the filename extension ".695". When the HEX file is specified for the
down-loading file, After the HEX file is down-loaded, the symbol file of this name is read.
The file attribute of the symbol file is ". sym".

You can also press Shift+F1 to open the File Selection dialog box for downloading files.

Dowynload I

77BN | [ Pree — 1. Find the directory.

| cexpr. 695 | cexpr G895 | 103006595 E t0800.695

] coprd 695 ] cexpra.695 ] 10400695 Testl hex

] coprd. 695 ] 10100695 ] 0500695 upl01 hex

] copr. 695 ] 0100 hese ] 0600605 upl0.mathesx ] .

] cexpre 695 8] t0200.695 ] 10700695 [] plizhex L 2. Double-click the file name.
va cexpr 7,685 |58 +0208 hex 8] 10800695 upl02, mothes

Al [*]

T34 bR [#695khex [ s |

FPADIEEAD:  [IEEE-695 & Hex Files (0693 ; *hex) = Py |

Note:

If you download the file but the Program and Source Window does not switch to Source
Program mode, the file may not contain source line information. Check the options that
you specified when compiling, assembling, and linking.
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To download only machine language data

To download only machine language data, select the following from the PD38SIM Window

menu:
[File] - > [Download] - > [Memory Image...]

The File Selection dialog box opens. Select the HEX file or the 695 file, then download

the machine language data.

To download only symbol data

To download only symbol data, select the following from the PD38SIM Window menu:
[File] - > [Download] - > [Symbol...]

Select 695 file or sym file from the file Selection dialog box, then download the symbol

data. When you download only symbol data, only the symbol data from the file 695 is

read.

To reload afile...

When downloading a previously downloaded file again, PD38SIM allows you to download
it without having to specify its file name. To reload a file, choose the PD38SIM window
menus.

[File] - > [Reload]
The file is reloaded when these menus are selected.

When using IAR C compiler ICC740...

It is necessary to make the IEEE-695 absolute format file specifying the option when
compile and linking. Please refer to the release note of PD38SIM for details.
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1.2 To Reload the recent downloaded file

The recent downloaded files (maximum files of 4) are listed in the PD38SIM Window

menu [File].

To reload the file, select the file name listed.

Download
Eeload
Lpload ..

(Eile Edit “iew Environ

I [Co¥ Usr¥ mina¥ PO¥POS

2

Bsim¥Samy

Debug  Option

Auto Download...

Save Disasm..

1 C¥ ¥Sample¥G0LABS ro¥Golah hex
2 0¥ ¥Sample¥SRC¥MIB000 hax

Exit

T TITTAA P TS

Note:

falal fatal

falal fatal

If the length of the file name with path is more than 25 characters, the display of the

upper directory is abbreviated.

1.3 To download the target program automatically when

updated

If the target program is updated when a command executing the target program, it can be

downloaded automatically.

To select the PD38SIM Window menu [File] -> [AutoDownLoad...], the AutoDownlLoad dialog box
open. You can specify this function in this dialog box.

 Enable AutoDownload (confirm)

« Enable AutoDownload (no-confirm)

& Disable AutoDownload

Cancel

® Enable AutoDownLoad (confirm)
Downloading automatically with confirmation when the target program is updated.
® Enable AutoDownLoad (no-confirm)
Downloading automatically without confirmation when the target program is updated.

[ ) Disable AutoDownLoad

Not downloading automatically even if the target program is updated.
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1.4 Changing Program Display Position Immediately After
Downloading

When you download a target program in PD38SIM, The Program Window displays the
source program at the position of the program counter after the target program has been
reset. If there is no source line data at this program counter position (the startup program,
for example, has no source line data), the program is displayed in disassemble mode.

If, after downloading a target program, you want to automatically display a source program
such as the "main" function, you must first specify the name of that function. From the
PD38SIM Window menu, select

[ Environ] ->[ StartUp... ]
to open the StartUp Dialog box. Specify the name of the function to be displayed.

Function: | 1 1. Specify the name o

Cancel |

2. Click the "OK" button.
Even when you display the function specified in the StartUp dialog box in the Program
Window, the program counter remains at the same value it held immediately after
downloading. To advance the program counter to the function you specified in the StartUp
dialog box, perform "Come" execution. See Section 2.4, "Program Execution to Specified
Location" in the Basic Operation for details.

Note:

This setting is ignored if there is source line data at the position of the program counter
immediately after downloading.
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1.5 Uploading

From the PD38SIM Window menu, select

[ File]->[ Upload... ]
to open the Upload dialog box. Enter the upload area and the name of the file to be saved.
You can specify files in the Intel HEX format. To save a file in the Intel HEX format, specify
the ".hex" attribute. If you specify an existing filename, that file is overwritten.

1. Specify the starting address.
|

Memary Save Area: |m - |DDDD 41— 2. Specify the end address.

Save Filename: | <+1—3. Specify the name of the

file to be saved.
Refer... | OFK. I Cancel |

4. Click the "OK" button.

1.6 Saving Results of Disassembly

From the PD38SIM Window menu, select

[ File] ->[ Save Disasm... ]
to open the Save Disasm dialog box. Enter the area to be saved and the filename. You can
specify any filename and attribute. If you specify an existing filename, that file is
overwritten.

1. Specify the starting address.

Save Disasm

Memory Save Area: (NI - |ooon < 2. Specify the end address.
Save Filename: I 7 3. Specify the name of the
file to be saved.
Refer... | OK | Cancel |
7y

4. Click the "OK" button.

1.7 Continuing to Display a Selected Program Position

The Program Window always displays the target program at the position of the program
counter and you cannot, therefore, choose to always display the same position. You can do so,
however, in the Source Window. To open the Source Window, select the following from the
PD38SIM Window menu:

[ Window ]- >[ Source Window ]
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1.8 Changing the Program Display Position

You can display the source program in the Program Window and in the Source Window. To
change the display position of the Program (or Source) Window, click on the "View" button
in the toolbar of the Program (or Source) Window to open the Disp Area dialog box. You can
only change the display position in the active window.

[Viewlbuton ——¥iew | [SRC _MIX | DIS |

Click the "View" button to open the Disp Area dialog box.

button — Source... |

Change the File/Function

level Address... |< Address|button

Change the
PO Address/Line No. level

PC|button
Change the program counter

If no debugging information has been read in, no changes can be made at the file or function
level, or at the line No. level. Further, if the Program (or Source) Window is in disassemble
display mode, no changes can be made at the line No. level.

Changing the display position at the file/function level

Click the "Source" button in the Disp Area dialog box to open the Source dialog box. (The
"Source" button cannot be clicked if no debugging information has been read in.) The
Source dialog box shows the file structure of the downloaded target program plus data on
functions. Click the name of the file and the function name to be changed.

1. Select the file name.

_l

Source:

demo. c =
demol.c

demol10.c

demo? . c

dema3. c

demoda. c

‘demadb . o
demoh. c
demob . c
demo? . c
@moS .c =l

| 0K | Cancel |

3. Click the “OK” button.

To open the Source dialog box, select the following from the PD38SIM Window menu:
[ Option ]->[View ] - >[ Source ]

You can also double-click the line No. display area of the Program (Source) Window to
open the Source dialog box.
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Changing the display position at the address level

When the Program (Source) Window is in disassemble display mode, click the "Address"
button from the Disp Area dialog box. Click the "Address" button to open the Disp Address
dialog box.

Disp Address I

<+—1—1. Specify the address.

QK Cancel |

2. Click the “OK” button.

When the Program (Source) Window is in source display mode, or in mixed display mode,
the Address dialog box (see below) is open. Click the Address button in the Address
dialog box to enter the new address.

1. Click the Address button.

& Address

< line

Cancel_|

[
3. Click the “OK” button.

| <+—— 2. Specify the address.

To open the Disp Address dialog box, select the following from the PD38SIM Window
menu:

[ Option ] ->[ View ] ->[ Address... ]

You can also double-click the address display area of the Program (Source) Window to
open the Disp Address dialog box.
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Changing the display position at the line No. level

When the Program (Source) Window is in source display mode, click the "Address" button
from the Disp Area dialog box. Click the "Address" button to open the Address dialog box.
Click the Line button in the Address dialog box to enter the new line No.

1. Click the Line button.

— 2. Specify the line No.

Cancel |

3. Click the “OK” button.

To open the Address dialog box, select the following from the PD38SIM Window menu:
[ Option ] ->[ View] - >[ Address... ]

You can also double-click the address display area of the Program (Source) Window to
open the Address dialog box.

Changing the position of the program counter

Click the "PC" button in the Disp Area dialog box. When you click the "PC" button, the
display position changes to the position of the program counter. Change the position of the
program counter, select the following from the PD38SIM Window:

[ Option ] ->[ View ] - >[ Program Counter ]

1.9 Checking Source Programs in Other Directories

You can specify the search path for source files. This is helpful when the source files for
target programs are stored in multiple subdirectories or not in the current directory. This
function allows you to check these source files and set software breakpoints, etc., from the
Program (or Source) Window. To open the Path dialog box and set the search path, select
the following from the PD38SIM Window menu:
[ Environ]->[ Path... ]

To add a search path, click the "Add" button in the Path dialog box. The File Selection dialog
box opens. Use the mouse to select the name of the file to be checked.

Path

Path: . I
B Fuer Epdaahyo ket AN WY Testdatatiest FTest 16 #— 1. Click the “Add" button.

A Delete
Delete All
OK Jt—— 3. Click the "OK" button.
Cancel

2. Specify the search path in the File Selection dialog box.
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To delete a search path

Open the Path dialog box, then carry out the following:

1. Click the search path to be deleted.

Delete | +——2, Click the "Delete" button.

Delete Al

0 +— 3. Click the "OK" button.

Cancel

* Click "Delete All" to delete all search paths.

H

1.10 Mixing Source and Disassemble Displays

Click the "MIX" button on the Program (or Source) Window toolbar to simultaneously
display both the source file and the results of disassembly. You can also select the following
from the PD38SIM Window menu:

[ Option]->[ Mode ] ->[ MIX Mode ]
The display mode changes only in the active window.

The Program Window automatically switches to MIX display mode when the position of the
program counter when the target program stops in the area output in the source line
information and does not match the starting address of the source line.

To return to source program display from MIX display mode

Click the "SRC" button on the Program (or Source) Window toolbar. You can also select
the following from the PD38SIM Window:
[ Option ] ->[ Mode ] ->[ Source Mode ]

Note:

If the macro definitions include a program counter value, the yellow line indicating the
PC value may not be displayed.
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1.11 Displaying the Results of Disassembling

To display the results of disassembling, click the "DIS" button on the Program (or Source)
Window toolbar. You can also select the following from the PD38SIM Window menu:

[ Option ] ->[ Mode ] ->[ Disasm Mode ]
The display mode can only be changed in the active window.

button

Switches to source display mode.

View | [SRC | M1X | DIS 4 [DiSlbutton

'\ Switches to disassemble display mode.
button

Switches to MIX display mode.

If, when the target program stops, the program counter is in an area with no source line
data, the Program Window automatically switches to disassemble display mode.

To revert from disassemble display to source program display mode

Click the "SRC" button on the Program (or Source) Window toolbar.
You can also switch to source program display mode by selecting the following from the
PD38SIM Window menu:

[ Option ] ->[ Mode ] - > [ Source Mode ]

To revert from disassemble display to MIX display mode

Click the "MIX" button on the Program (or Source) Window toolbar.
You can also switch to source program display mode by selecting the following from the
PD38SIM Window menu:

[ Option]->[ Mode ] ->[ MIX Mode ]

Note:

If there is no source line data in the first line in the program display area of the
Program (or Source) Window, you cannot switch from disassemble display mode to
source display mode or MIX mode(the "SRC" and "MIX" buttons are invalid). In this
case, use the vertical scrollbar or Up/Down cursor keys to move the starting address of
the program display area to a position where there is source line data.
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1.12 Changing Display Colors

To change display colors in the Program Window, when you select the menu [Option] -> [Color...], the
Color Setup Dialog Box open.
Note that this setting have effect on all Source Windows.

s N N Character color
Character Bayéroun

-Senelal

Background color
Text S %/

Test{ M) a0 ][
FC line A0 I [H ]

~Coverage

Execution — |:| — |:|

Not Becution | I [ ][ B[]

Unkown [ |:| _ |:|
\ J U y

Ok | Cancel | Reset

1.12.1 The functions of Color Setup Dialog Box

® Pushing the button to the left of each color box make the Color Setup Dialog Box open. You can
change the display colors in this dialog box.
® Pushing the Reset button set the colors default.
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2 Starting and Stopping Target Program
Execution

2.1 Starting and Stopping

To start the target program

Click the "Go" button on the PD38SIM Window toolbar. You can also press the "F1" key.

Pld| =] 2| swlmw

/4| &
3

Click the “Go” button.

You can also start the target program by selecting the following from the PD38SIM
Window menu:
[ Debug] ->[Go]

The target program runs until it reaches a breakpoint.

Free-running the target program

Selecting the PD38SIM Window menu [Debug] -> [GoFree] make the target program executed with
software break points and hardware break points disabled.

To stop the target program

Click the "Stop" button on the PD38SIM Window toolbar.

V| (2] =] @ lest| swinw]

Click the “Stop” button.

You can also stop the target program by selecting the following from the PD38SIM
Window menu:
[ Debug] - >[ Stop ]

104



Starting and Stopping Target Program Execution

Note:

If, when the target program stops, the program counter is in an area with no source line
data, the Program Window automatically switches to disassemble display mode.

To start the target program from a specific address

Select the following from the PD38SIM Window menu:
[ Debug ]->[ Go ]- > [ Go Option... ]
The Go dialog box opens. Enter the starting address.

To check if the target program is running

The current execution status is displayed at the right end of the status bar in the
PD38SIM Window.

MCU - RUN Target program is running.

MCU : STOP | Target program is stopped.

2.2 Step Execution
Click the "Step" button on the PD38SIM Window toolbar. Or press F3.

L2E

_?IEIJI 5] 2 [rst| swlnw]

Click the “Step” button.

When the Program Window is in source program mode, each line of the source program is
executed, step by step. When the Program Window is in disassemble mode, each instruction
is executed, step by step.

You can also start step execution by selecting the following from the PD38SIM Window
menu:
[ Debug]->[Step]->[Step]

To execute subroutines as single instructions in step mode

Executing subroutines as single instructions in step mode is called as over-step execution.
Click the "Over" button on the PD38SIM Window toolbar. Or press F4.

V|| ([ =] 2 fest| swinw

T
Click the “Over” button.
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You can also start over-step execution by selecting the following from the PD38SIM
Window menu:
[ Debug]->[Step]->[Over]

To specify the time of steps

Select the following from the PD38SIM Window menu:

[ Debug]->[Step]->[ Step Option... ]

(For over-step execution, select [ Debug]->[ Over]->[ Over Option... ].)
Specify the time of steps in the displayed Step (or Over) dialog box.

To stop step execution

Click the "Stop" button on the toolbar. You can also stop step execution by selecting the
following from the PD38SIM Window menu:

[ Debug]->[ Stop]
This also applies to over-step execution.

2.3 Returning from Current to Calling Routine

Click the "Return" button on the PD38SIM Window toolbar (called as Return execution).
You can also press F5.

|2 &

|| m| @ rst| swlnwl
T
Click the “Return” button.

You can also return to a calling routine by selecting the following from the PD38SIM
Window menu:
[ Debug]->[ Return]

To stop return execution

Click the "Stop" button on the toolbar. You can also stop return execution by selecting the
following from the PD38SIM Window menu:
[ Debug]->] Stop ]
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2.4 Program Execution to Specified Location

To run the target program to the specified position (known as Come Execution), first click
the line at which you want the program to stop in the program display area of the Program
(Source) Window to specify the cursor position. Note, however, that Come Execution cannot
be carried out if the cursor is positioned on a line in which no software breakpoint can be set
(comment lines, and data definition lines, etc.).

Lire | Address |BRK| Source

00007 .section P
0000z .org $e000
00003
00004 | EOO0
00005 | E0O0
00008 | E00T
00007 | E00Z

start:
nop

rice
1 rice
glsls}

| Qe

00008 | E003
00009 | E004
0007071 E004
00017

ime loop

Cursor position set by clicking the mouse.

To start Come execution, click the "Come" button on the PD38SIM Window toolbar. You can
also press F2.

V3| (2] =] oot swinwl
T

Click the “Come” button.

You can also start Come execution by selecting the following from the PD38SIM Window
menu:
[ Debug]->[ Come]

To stop come execution

Click the "Stop" button on the toolbar. You can also stop Come execution by selecting the
following from the PD38SIM Window menu:
[ Debug ] ->[ Stop ]

2.5 Resetting the Program

To reset the target program, click the "Reset" button on the PD38SIM Window toolbar. You
can also press F8.

A4 AEART BT 3 Bl

Click the “Reset” button.

You can also reset the target program by selecting the following from the PD38SIM Window
menu:
[ Debug]->[ Reset ]
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3 Checking and Setting Register Data and Memory
Contents

3.1 Checking the Contents of Registers

Open the Register Window to check the contents of the registers. The Register Window,
which lists the CPU registers, is opened from the PD38SIM Window menu by selecting the
following:

[ Basic Window ] - > [Register Window ]
See Section 1.4, "Register Window" in the Window Functions for details of the Register
Window.

To Change the Display Radix of the Register Value

The display radix can be changed for each register. This is done with the following
procedure.

1. Click the right mouse button on the Name of the register whose display radix you
want to change.
2. Select the radix you want displayed from the menu.

A register value in HEX A register value in DECIMAL

ﬁ Fegizter Window [ljlm]

E Regizter Window ] |

Name | Yalue| Radix | Mame | Yalue| Radix

06000 Hex PC 05000 Hex
FF Hex . 295 -

H Lo [. =
A FF He:x
b FF Hesx
5 (OFF Hesx
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3.2 Changing the Contents of Registers

To Change the Register Value

Register contents can be changed with the following procedure.

1. Either double-click on the register line you

P - Set Walue

want to change or select the line and press
the Enter key. _ Walue : [08000]
2. Adialog box for setting the register value
and radix will open up, therefore input ,
the new value and radix. Radix : !HEH L’
Ok Cancel I

To change the values of flags

® When flag window is open
Click on the button of the flag you want to change. | IPL [ N|¥|w|x|D|I]Z]c]
The flag value will change ever time it is clicked on. [ 0 000007100 ‘
However, for flags like IPL whose size is larger than 1
bit, a dialog box for setting the register value will open up.
® When the flag window is not open
Flag values can be changed in the same way as
register values.Either click on the line where "FLG" is
displayed or select the line and press the Enter key.

To Change Register Window Layout

® Changing window size
When window size is changed, the contents of the window are laid out to fit the
new window size.

E Reeister Window -

Mame | Value | Radix Nae Vel Radi~ .

PC 02000 Hese PC 05000 Hox 1. Ascroll bar is

f FF Hese Q EE ng Added where

A FF Hex Y FF Hove necessary.

! NS ex < - | 1. Flags are assigned

S OFF Hesx N[VITIE[D[1]z[c| | } | age g assld

nviTlelolIfzfc] | 00000700 i

0000100 window and font
size.
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® To hide the radix item
With the Register Window active, either select [Option] >> [Layout] >> [Hide
Radix] from the menus or click the right mouse button on the register window list
area and select
[Layout] >> [Hide Radix].

Mame | Yalue | Radix | Mame | Yalue |

PC 08000 Hee PC 08000
) FF Hese A FF
b FF Hesx b FF

FF Hex i FE
5 OFF Hex 3 OFF
NV TIB|DLI]Z|c] | N[V|T|B|D|1]Z]C] |
0o0o0o00100 00000100

® To hide the flag item
With the Register Window active, either select [Option] >> [Layout] >> [Hide
FLAGSs] from the menus or click the right mouse button on the FLG line and select
[Layout] >> [Hide FLAGS].
The radix in the flag item will not change.

[N[v[T]BlDl1]Z]c| |
|l’J ooo0o01oo0

|ﬁs - B |

f

. e Flag register item. The
ol B : EiE] nan%e o? tkfe cutrrently set
Mame | Value | Radix | flag is displayed.
FC (2000 Hex
& FF Hex
A FF Hex
Yy FF Hesx
5 (FF He:x

————— - B

The radix item does not appear in
the pop-up menu displayed over
the register window.

To adjust column width
The width of each of the Name, Value and Radix columns in the register window
can be adjusted. Drag the separator to do so. Also, double-clicking on the separator
will automatically adjust the width to the length of the longest character string.

PC “OEAEA  “ Hex
A
W FF Hese
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3.3 Checking Changes in RAM During Target Program
Execution

Use the RAM monitor function to check changes in the contents of memory while the target
program is running. Check the changes in memory during execution using the RAM
Monitor Window. To open the RAM Monitor Window, select the following from the
PD38SIM Window menu:

[ Basic Window ] - > [ RAM Monitor Window ]
See Section 1.7, "RAM Monitor Window" in the Window Functions for details of the RAM
Monitor Window.

To change the RAM monitor area

PD38SIM has a 1KB RAM monitor area, which by default is mapped to O to 3FFus. If
you want to check another area, you must change the RAM monitor area. To do so, click
the button on the toolbar in the RAM Monitor Window, or make sure the RAM
Monitor Window is active, then select the following from the PD38SIM Window menu to
open the RAM Monitor Area dialog box:

[ Option ] ->[ RAM Monitor Area... ]

Enter the starting address of the RAM monitor area.

The RAM monitor area is also changed when you double-click the address display
area in the RAM monitor window to change the display starting address. In this case, if
the specified display starting address is not within the current RAM monitor area, a
confirmation dialog box is displayed asking whether or not to adjust the RAM monitor
area. Click the button to adjust the area.

To change the sampling period

The contents of memory displayed in the RAM Monitor Window are automatically
updated at regular intervals. The default sampling period is 100[ms]. To change the
sampling period, make sure the RAM Monitor Window is active, then select the
following from the PD38SIM Window menu to open the Sampling Period dialog box.

[ Option ] ->[ Sampling Period... ]
However, depending on operating conditions, updating may be slower than specified.

3.4 Checking the Value at a Specified Address

Use the watch function to check the value at a specified address. Check the value at the
specified address in the ASM Watch Window. The address is called as the watch point. To
open the ASM Watch Window, select the following from the PD38SIM Window menu:

[ Basic Window ] - >[ ASM Watch Window ]
If the specified watch point is within the RAM monitor area, changes during program
execution can be monitored from the ASM Watch Window.
See Section 1.8, "ASM Watch Window" in the Window Functions for details of the ASM
Watch Window.
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To register a watch point

Click the button in the menu bar in the ASM Watch Window to open the Add
dialog box. Input the address to monitor.

You can register the watch points also in the pop-up menu [Add ASM Watch] of the
Program Window.

1. Click the “Add” button to open the following dialog box.

Add |Bisga] Set | Del |Deran| Hex | Dec | Bin |

Akl
Address: || <«——2. Specify the address to monitor.
3. It is possible to select either the
Symhbol: Global | Llocal |<— assembler’s global symbol or
local symbol.
Sze:  [Byfe -] &———4. Select the data length.
[Radix: & Hex © Dec © Bin ]4—5 Select the data radix.
ok | Eaet— 6. Click the "OK" button.

The registered watchpoint is added at the current cursor position in the ASM Watch
Window. The cursor position is indicated by a red mark in the address display area and
data display area. You can move the cursor by clicking on either area or using the

and keys.

To register a specific bit as a watch point

Click the BitAdd button in the menu bar in the ASM Watch Window to open the
BitAdd dialog box. Input the bit symbol or the address and bit No. to monitor.

You can register the watch points also in the pop-up menu [BitAdd ASM Watch] of the
Program Window.

1. Click the “BitAdd” button to open the following dialog box.

Add |Bitﬂ.dﬂ| Set | Del ‘Delﬁﬂ‘ Hex | Dec | Bin |

2. Specify the bit symbol. If none has
, ll———— «— been defined, Specify the address
Bty riocle / and bit No. in the next fields.

G|0ba|| Local 4— 3. It is possible to select either the
; assembler’s global symbol or
| y local symbol.

OK g Cancel ! 4. Click the "OK" button.
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To change the value at a specified address

Select the watch point to change in the ASM Watch Window, then click the button
on the toolbar of the ASM Watch Window.

2. Click the button.

E Watch Window

Add |BitAdd| Set | Del DeIAu| Hex | Dec | Bin |
Addr :Bit | Expr Sz | Rdx | Data

000400 400 W | Hex | 404

000400  wdatal LYW | Hex w4040404

000401 latal B | Bin | 0000:0100

000400:0 ||bit0 Eit | 0O

000500 500 B | Hex | 4

1. Click the watch point to be changed.

The Set dialog box opens. Enter the new value.

To delete a watch point

Select the watch point to be deleted in the ASM Watch Window, then click the
button on the toolbar of the ASM Watch Window.

2. Click the button.

E Watch Window

Add |BitAdd| Set | Del De1A11| Hex | Dec | Bin |
Addr :Bit | Expr Sz | Rdx | Data

000400 400 W Hex | 404

000400 wdatal LY | Hex w4040404

000401 lataz B | Bin | 00000100

000400:0 | bit0 Bit | O

000500 500 B | Hex | 4

1. Click the watch point to be deleted.

* To delete all watch points, click the |DelAll button.

You can also click the watch point to be deleted, then press the Delete key.
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To change the memory display format

You can change the radix in which data is displa ed to select the watch point to be
changed in the ASM Watch Window, then clicking|Hex m or Bln in the toolbar of the
ASM Watch Window.

Click to display in Hexadecimal

Click to display in Binary

Set | Del |Deian| Hex | Dec | Bin |
T

Click to display in Decimal

You can also double-click the radix display area in the ASM Watch Window.

3.5 To switch scope

To set a Scope, open the Scope Setting dialog box by selecting [Scope...] under [Debug]
from the menu in the PD38SIM Window.
Selecting the object listed in this dialog box make change the scope to the object

Object:

heap =]
demo. rid

demol. r7d
demo3. r7d
demoda. rid

demodb. rid
demo5 r?4

demo8 r?4

demod. r7d

demol0.r74

CSTARTUP =

OK | Cancel |

3.6 Setting Data at a Specified Address

You can use the Memory Window or Dump Window to set data at a specified address. To use
the Memory Window, select the following from the PD38SIM Window menu:
[ Basic Window ] - > [ Memory Window ]

To use the Dump Window, select the following from the PD38SIM Window menu:
[ Basic Window ] - > [ Dump Window ]

See Section 1.5, "Memory Window" in the Window Functions for details of the Memory
Window, and Section 1.6, "Dump Window" in the Window Functions for details of the Dump
Window.

114



Checking and Setting Register Data and Memory Contents

To change data at a specified address

With the Memory Window or Dump Window active, select the following from the
PD38SIM Window menu:

[ Option ] ->[ Debug]->[ Set... ]
When the Set dialog box opens, enter the address to be changed and the new data.

Address: | o 1. Specify the address.

Data: | 1— 2 Specify the new data.

Length:  [Byte /&1 3. Select the data length (Byte, Word).
Tl i 4.Click the button.

You can also double-click the data display area in the Memory Window or Dump
Window to open the Set dialog box.

To fill a specified area with data

With the Memory Window or Dump Window active, select the following from the
PD38SIM Window menu:

[ Option]->[ Debug]->[Fill..]
When the Fill dialog box opens, enter the area to be filled and the fill data.
When the Fill Dialog Box open after selecting the area by mouse in the Memory

Window or in the Dump Window, the start and end address of the area are set in this
Dialog box.

Fill

StatAddress: [ |e1— 1. Specify the starting address of the area to be filled.
End Address: | {&— 2. Specify the ending address of the area to be filled.

Dae: [ e+ 3. Specify the fill data.

Length: Byte T4 4. Select the data length (Byte, Word).
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To move the contents of a specified area to another area

With the Memory Window or Dump Window active, select the following from the

PD38SIM Window menu:
[ Option] - > [ Debug] - >[ Move... ]

When the Move dialog box opens, enter the starting and ending addresses of the
source area and the starting address of the destination area.

When the Move Dialog Box open after selecting the area by mouse in the Memory
Window or in the Dump Window, the start and end address of the area are set in this
Dialog box.

Stat Address: [ 44— 1. Enter the starting address of the source area.
fdAddess: [ 442 Enter the ending address of the source area.
Move Addresss [  4~—3. Enter the starting address of the destination.

— 4. Click the button.

3.7 Updating the Memory Display

When you execute a command (setting, filling, moving memory, stopping execution, or step
execution, etc.) that changes the contents of memory, the memory display in the Memory
Window and Dump Window is automatically updated. However, if an area such as 1/0,
which is changed without any relationship to MCU execution, is displayed, there may be a
discrepancy between the data displayed and the actual contents of memory.

In this case, you can display the latest contents of memory in the Memory Window by
clicking the button on the toolbar in the Memory Window, or making the Memory
Window the active window, then selecting the following from the PD38SIM Window menu:
[ Option ] ->[ View ] - >[ Refresh ]
To display the latest contents of memory in the Dump Window, click the button on
the toolbar in the Dump Window, or make the Dump Window the active window, then select
the following from the PD38SIM Window menu:
[ Option ] ->[ View ] - >[ Refresh ]

3.8 To change the acquisition mode of the memory

The Memory Window and the Dump Window have internal cache storing the 512 Kbytes
memory data for quick displaying.

When the window is resized or scrolled within this 512 Kbytes memory area, the memory of
the area is not accessed.

To disable this caching, click the Cache button or select the menu [Option] -> [CacheOn].
When the memory cache is disabled, the memory out of the display is not accessed and if the
display area changes by scrolling and resizing the memory is accessed.
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4 Software Breaks

Use a software break to break target program execution at a specified line (address). Use the
S/W Break Point Setting dialog box to set a software break point. When you set a software
break, execution of the target program stops immediately before the software break point.

® You can set up to 64 software break points.
® If you set multiple software break points, the target program stops as soon as
execution reaches any of the software break addresses.

4.1 Opening the S/W Break Point Setting Dialog Box

Click the "SW" button on the PD38SIM Window toolbar. Press function key F7 to open the
software breakpoint setting dialog box.

(L] S [B|J| m| _©lrsr| swimw|
.

Click the “SW” button.

You can also open the S/W Break Point Setting dialog box by selecting the following from
the PD38SIM Window menu:
[ Debug ] ->[ Break Point ] - >[ S/W Break Point... ]

See Section 1.18, "S/W Break Point Setting Dialog Box" in the Introduction for the structure
of the S/W Break Point Setting dialog box.
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4.2 Setting a Break Point

To specify an address as a break point

In the S/W Break Point Setting dialog box, specify an address or label in the Address field,
as follows:

2. Specify the address.

Lot |
1. Click the "Address" button. —®¢ Address: | [ Adl 4
© Filename: &I
te: [ Close 1'——4_C|ick the "Close" button.
S Break Point:
BDTA [ 40] demo. el
W [ s2] deee 2
Del Al

—3.Click the "Add" button.

To specify a line No. as a break point

In the S/W Break Point Setting dialog box, specify a filename and a line No, as follows:

2. Specify the filename.

1. Click the "Filename" button.

B
3. Specify the line No.

Load... | Save... |
rbddress: | v All <+ 4. Click the "Add" button.
& Filename: [demo.c / Refer... )

ne: [0 close ¢ 5 Click the "Close" button.

3w Break Point:

BD1A [ 40] demo.c Del
BD20O [ 42] demo.c

Del All
bl
All Enable
[isable
All Disable

LR L
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4.3 Deleting a Break Point
In the S/W Break Point Setting dialog box, delete the break point as follows:

Load... Save...
 Address: | Add |
@ Filename: ldemo.c— Refer...
te: [ clese 47 3. Click  the "Close" button.
St Break Point:
L. Click the break point to __, | ” [ ] DzleLHj— 2. Click the "Del" button.
be deleted. Enable
All Enable
Disable
All Disable

* Click "Del All" to delete all break points.

You can also click the breakpoint to be deleted, then press the Delete key.

4.4 Temporarily Disabling Break Points
In the S/W Break Point Setting dialog box, disable the break point as follows:

Load... Save... |
© Address: | Add
& Filename: [demo.c Refer...
lne: | Clese | &— 3. Click the "Close" button.

SAw Break Paint:

)

G

=]

— 1. Click the break point to be disabled.
Enable
All Enable
«— 2. Click the"Disable" button.

Disable

All Disable

* Click "All Disable" to disable all break points.

You can also double-click the breakpoint to be disabled. (An asterisk (*) is displayed).
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4.5 Temporarily Enabling Break Points
In the S/W Break Point Setting dialog box, enable the break point as follows:

Load... | Save...
© Address: | Add
& Filename: [demo.c Refer...
tne: | Closs | «—3. Click the "Close" button.

3/ Break Paint:

Y dils

De
1. Click the break point to be enabled.

fnatle | 49—2. Click the "Enable" button.
All Enable
Disable

All Disable

Ry

* Click "All Enable" to enable all break points.

You can also double-click the breakpoint to be enabled. (An asterisk (*) is deleted).

4.6 Setting a Break Point from Program (Source) Window

You can also set break points in the Program or Source Window. To do so, double-click the
break point setting display area (BRK column) (indicated by "™ ") for the line in which you
want to set the break.

: |BRK Source
main )

static char i,];

i:_i:l:l;

whilel 12 {
for( i =0 ; 1 € 0xFF ; j++ 2 {
forl j =0 ; < 0=FF ; j++ )
sub1 0] ;

—% 1 1 1 m

Double-click here.

o

Lines in which a software break point have been set are marked by a "B" in place of the"- " in
the break point setting display area (BRK column). You can delete the break point by
double-clicking again in the BRK column.
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4.7 Setting Breakpoints from the Toolbar

You can set breakpoints from the toolbar in the PD38SIM Window. In the Program (Source)
Window, click the program display area of the line in which you want to set the break (lines
for which "-" is displayed in the corresponding breakpoint display area).

To set the breakpoint, click the "Break" button in the PD38SIM Window toolbar.

V8| |2/d] =] @fesrf swinw]

I
Click the “Break” button.

You can also set a breakpoint by selecting the following from the PD38SIM Window menu:
[ Debug ] ->[ Break Point] ->[ Break ]

The mark on the lines set as software breakpoints changes from "-" to "B" in the breakpoint
display area of the window. You can cancel a software breakpoint by again clicking the line
indicated by "B" then clicking the "Break" button.

4.8 Saving Breakpoints

Click the "Save" button in the S/W Break Point setting dialog box to open the file selection
dialog box. Specify the name of the file in which to save the break points. The default
filename suffix, if not specified, is ".brk".

4.9 Loading Breakpoints

Click the "Load" button in the S/W Break Point setting dialog box to open the file selection
dialog box and load breakpoints from a saved file. Specify the name of the file to be loaded.
The breakpoints loaded from the file are added to any currently set breakpoints. If the
number of software breakpoints exceeds 64, the excess are ignored.
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5 Hardware Breaks

Use hardware breaks to break target program execution when memory is accessed. Use the
H/W Break Point Setting dialog box to set a hardware break point. Hardware breaks are
effected when data is written to or read from memory, or an instruction is fetched.

® You can set up to 64 hardware break points.
® If you set multiple hardware break points, the target program stops as soon as
execution reaches any of the hardware break addresses.

5.1 Opening the H/W Break Point Setting Dialog Box

Click the "HW" button on the PD38SIM Window toolbar. Press function key Shift + F7 to
open the hardware breakpoint setting dialog box.

V[0 S[2|d] =] @ rst swmw
T

Click the “HW?” button.

You can also open the H/W Break Point Setting dialog box by selecting the following from
the PD38SIM Window menu:
[Debug] -> [Break Point] -> [H/W Break Point...]

See Section 1.19, "H/W Break Point Setting Dialog Box" in the Introduction for the structure
of the S/W Break Point Setting dialog box.
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5.2 Setting Hardware Breakpoints

To break when the instruction at a specified address is executed

The following example shows how to break when the instruction at address BDOBs is
executed. Make the following settings in the H/W Break Point setting dialog box.

reak:

© Disable & Enable < 1. Select "Enable".
2. Enter address "BDOB". ——»#ddress: bdllb Pass Count: [l
3. Select "Fetch". ————————»Access Type: [Fefch 'I (gl IBere -
Data Compare
| ot Speciy
[Vaias (0
(gh== (g l= . ) < (o= (g
HM Break Point A " "
Label Addr Cnt Size Data Twee Cmp Add 4. Click the "Add" button.
[

[

Cl

ElRAl

sss #—5. Click the "Close" button.

To break when data is read from the specified address

The following example shows how to break when data has been read twice from address
4EA4Fs. Make the following settings in the H/W Break Point setting dialog box.

2. Enter address "4E4F"—
3. Select "Read".

HAw Break:
 Disable @ Enablee 1. Select "Enable".
—» Address: dedf Pass Count: [7] <+«——4. Enter a pass count of "2".
—— P Access Type: Read - Length: Byte -
Data Compare
¥ Mot Specify
[Dafar |0
(=== (e < C o= © <=
HAw Break Point A . "
Label Addr Crmt Size Data Twee Cop Add 5. Click the "Add" button.
main DBOOE Q07 ##kx soxks FETCH el
Del Al

Close#= 6. Click the "Close" button.
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To break when the specified data is read from the specified address

The following example shows how to break when the specified data (12:) has been read
twice from address 4E4D... Make the following settings in the H/W Break Point setting

dialog box.

2. Enter address "4E4D". —
3. Select "Read".

5. Deselect "Not Specify".

H/W Break Point

1. Select "Enable".

—4. Enter a pass count of "2".

6. Enter data "12".

7. Select "==",

HAW Break:
« Disable & Enable <
—» Address: dedd Pass Count: |2 ]
—PAccess Tvpe: [Read - Length: Byte -
- Data Compare
P Not Specify
Data: |W2| <
Pz == 1= o o< Ciy= =
H Break Point
Label Addr Cnt Size Data Twee Cmp Add 4
ac 04E4F 002 BYTE sk READ el
main OBDOB 007 skxx seexx FETCH
Del All
(@i I Close *-

8. Click the "Add" button.

L 9. Click the "Close" button.

To break when data is written to the specified address

The following example shows how to break when the specified data (12:s) has been written
five times to address 4E4Bi;. Make the following settings in the H/W Break Point setting

dialog box.

2. Enter address "4E4B".
3. Select "Write".

5. Deselect "Not Specify".

sk Paint

7. Select "==",

Héw Break:
¢ Disable & Enabled 1. Select "Enable".
P Address: dedb Pass Count: |5 <+———4. Enter a pass count of "5".
—— P Access Type: [write - Length: Byt 'I
. Data Compare
I Not Specify
Data: [12 | 6. Enter data "12".
' g (e TR o
HAW Break Paint . " "
Label A4ddr Cnt Size Data Twee Cinp Add_4+—8. Click the "Add" button.
W 04E4D 002 BYTE 0012 READ == [JE|
ac D4E4F 002 BYTE = READ
main DBDOB 007 soxx swx FETCH Del Al
TrEED Close 41— 9. Click the "Close" button.
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address

To break when the specified data or greater is written to the specified

The following example shows how to break when the specified data (56:s) or greater is
written to address 4E40.. Make the following settings in the H/W Break Point setting

dialog box.

2. Enter address "4E40" ————

3. Select "Write".

4. Deselect "Not Specify".

HS W Break Point

HAW Break:
© Disable @ Enablet
> Address: Aedl Pass Count: |1
P Access Tvpe: [write - Length: Byte =

- Data Compare

I~ Not Specify

Data: I55 *

1. Select "Enable".

5. Enter data "56".

6. Select ">=",

- -

Hew Break Point

Label Addr Cnt Size Data Twpe Cmp

d 04E4B 005 BYTE 0012 WRITE ==
W 04E4D 002 BYTE 0012 READ ==
ac 04E4F 002 BYTE eoxx READ
mairn OBDOB 001 kkx scexx FETCH
Ein Bl

Del All

add
e/

—7. Click the "Add" button.

Closs < 8. Click the "Close" button.

To disable a hardware break

The following shows how to disable a hardware break. Make the following settings in the

H/W Break Point dialog box.

1. Select "Disable".

H/W Brazk Point

OBDOB 001 sxkx xkx FETCH

main

ECEEE

HAW Break:
—» & Disable < Enable
Address: Pass Count: |1
Access Type: [Read - Length: Byte =
Data Compar
¥ Not Specify
Wifars
== el o< ® o= fi<=
Hw Break Point
Lobel) B4 Gt S Mot T B At
D4E40 007 BYTE 0056 WRITE »= = e/
d D4E4B 005 BYTE 0012 WRITE == ———
w 04E4D 002 BYTE 0012 READ == Deal Al
& 04E4F 002 BYTE sockx READ TR

|

—2. Click the "Close" button.

Close +'
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5.3 Deleting a Hardware Breakpoint
Make the following settings in the H/W Break Point dialog box.

1. Click the breakpoint
to be deleted.

W Break Point

HAW Break:

« Disable © Enable
Address: Pass Count: |1
Access Tvpe: |Read - Length: Byte -
Data Compar
¥ Not Specify
[Dates
ce= o= e3> o< o= =
~HMW Break Point
Label Addr Cnt Size Data Tvpe Cme Add
04E40 001 BYIE 0056 BRITE o= Del  14—2. Click the "Del" button.
04E4B 005 BYTE 0012 WRITE == [
04E40 002 BYTE 0012 READ == Del All

(4E4F 002 BYTE sorkr READ
(0BDOB 0071 sk sorex FETCH

=

[l

Clez= [4—3. Click the "Close" button.

* Click the "Del All" button to delete all breakpoints.

You can also click the breakpoint to be deleted, then press the Delete key.
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6 Checking C Variables

6.1 Checking C Variables

6.1.1 Checking C Variables in Source/Program display

The value of the C variable is displayed, when the mouse cursor stand still (about 0.5 seconds) on the
strings of the variable in the Program display.

Filz  Edit Yew Environ

[C ¥ Usr¥minzy POYP ‘Sample ¥ie 95
Debug  Option  BasicWindow  Ogtionalfindow  Help

2| 3[2[S] m| o[es] swim
I ¢ i mol cl I
View| [srC MIx | DIS |
Line |ERK| Source [=]
ooz =11
00723
00124 static wvoid zparv2funcl void )
007125
00126 | - zcpary2[0]00] = kecary[0];
00127 | - gucpary?[01[0] = deucary[0];
00128 | - gscpary2[01[0] = kescary[0];
ooiza | - zshopary2[0][0] = &gshoalr_’yEIU]:
- : - : nl-
88 g[]] = z&zagziggg%g%m] - E:JJZ}:J (signed short int [101) gshoary = 0x4B8Y (01} |
0013z | - guipary%[%%[%] = &guiarlx:r[%]:
001a3 | - glpary2[0]1[0 = dglarv[0];
00134 | - aulpary2[01[0] = deulary[0]; \ The value of
00135 |- gfparyZEU%ED% : &gfaryEU%: the
00136 |- gdpary2[0]100 = hedarv[0]; C variable is
88 g; - ) gldpary2[01[0] = dkeldary[0]; displayed
007139 -
KN .z
Ready MCU - 5TO 4
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6.1.2 Checking C Variables in Cwatch display

PD38SIM has four windows for checking the C variables declared in the target program.

Local Window:
File Local Window:
Global Window:

C Watch Window:

The Local Window displays the values of variables that are valid only within a function. To
open the Local Window, select the following from the PD38SIM Window menu:
[ Basic Window ] - >[ C Watch Window ] - > [ Local Window ]

The File Local Window displays the values of variables that are valid only within the file.
To open the File Local Window, select the following from the PD38SIM Window menu:
[ Basic Window ] - >[ C Watch Window ] - > [ File Local Window ]

The Global Window displays the values of global variables. To open the Global Window,
select the following from the PD38SIM Window menu:
[ Basic Window ] - > [ C Watch Window ] - > [ Global Window ]

The C Watch Window displays the values of any variables. To open the C Watch Window,
select the following from the PD38SIM Window menu:

[ Basic Window ] - > [C Watch Window ] - > [C Watch Window ]
You cannot select the referenced C variables in the Local Window, File Local Window, or
Global Window. The variables displayed in the respective windows change with the current
position of execution of the target program.

® Local Window

The variables displayed change according to the function currently being executed.
® File Local Window

The variables displayed change according to the currently executing source file.
® Global Window

This lists the C global variables regardless of the execution position.

Use the C Watch Window to check C variables.
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To register the C watch point

( Method 1: Registering a C Watch Point from the C Watch Window )
Click the "Add" button on the toolbar in the C Watch Window to open the Add dialog box,
then enter the C language expression (C variables, expressions, etc.). To register a C
expression as a pointer, click the "Add*" button on the toolbar in the C Watch Window.
This registers the C expression as a C watch point.

1 Click the "Add" button to register the C watch point.
1

Add | Addx| Del [Delal| Set | Cancel| Radix |

1 Click the “Add* ” button to register the C watch point as a pointer.

Add *
|<—2. Specify the C expression.
CamCet i 3. Click the "OK" button.

( Method 2: Registering a C Watch Point from the Local, File Local, or Global Window )
You can register variables displayed in the Local Window, File Local Window, and Global
Window as C watch points. Click the variable to be registered, then click the "Cwatch"
button on the toolbar. To register the variable as a pointer, click the "Cwatch* " button.

2. Click the “Cwatch” button.

E Lewzal Window
Cuatch | Cuaterk| Set | Cancel | Radix |

Func: main Filename:  rmon.c

(ursigrned chard | = 0«6

(unsigned char) j = Ox1

1. Click the C variable to be registered.

Note:

There is a possibility that compiler arranges a different variable in the same address for
optimization.
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6.2 To change the value of a C variable

You can change the values of C variables in the Local Window, File Local Window, Global
Window, or C Watch Window. Click the variable to be changed, then click the "Set" button
on the toolbar to open the Set dialog box. Enter the new value for the variable.

Add
f—— L Specify the new value.

(Cancel ! 2. Click the "OK" button.

Note:

There is a possibility that compiler arranges a different variable in the same address for
optimization.
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7 Script Commands

7.1 Executing Script Commands

Script commands are executed from the Script Window. To open the Script Window, select
the following from the PD38SIM Window menu:

[ Basic Window ] - > [Script Window ]
Enter script commands in the Command input area in the Script window. Click the
Command input area to locate the cursor in that field, then enter the script command. After
executing the command, the results are output to the execution result display area.

E:E:-:r‘\; rdow | 7‘
Run | Ste:;>| Open |C!::sc| LogUn|i‘.ogi}f‘?| View |C|ear| Rchn|Rz-::.:ﬁ'??i

Soript: Log:

>
< Execution result display area

K| i
. Command history display area
) ript file display ar

- . /Script file display area

Erter Command: < Command input area

To re-execute a previously executed command

The history of command execution is displayed in the command history display area.
Double-click the command you want to execute again.

To quit a script command that is executing

Click the STOP button, which is displayed only while the command is being executed.
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7.2 Logging the Results of Executing Script
Commands

Use the logging function to log the results of executing script commands. Before executing
the script command, click the "LogOn" button on the toolbar of the Script Window.

Clicking the "LogOn" button opens the File Selection dialog box. Specify the name of the file
to be saved. The default file attribute, if omitted, is ".log".

| Run |Step| Open |Close| LongnlLog[H'fl View |C|ear| RchanchH||

7

Click “LogOn” to start logging.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[Option]->[Log]->[On...]

® |If, after starting PD38SIM, you open and close a log file, then re-open it, the new data
is appended to the data already in that file. However, if you re-open a log file that was
created before starting PD38SIM, the contents of that file will be overwritten.

® The file list in the File Selection dialog box starts with files with the ".log" attribute.
However, you can enter a full filename (including the attribute) directly into the
filename input area to open a log file with an attribute other than ".log".

® You can nest log files up to 8 levels.

To quit logging the results of executing script commands

Click the "LogOff" button on the toolbar of the Script Window.

| Run |Step| Open |C|ose| LogUnlLogpﬂ View |C|ear| RchanchH||

Click “LogOff” to stop logging.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[ Option]->[Log]->[ Off ]

® When log files are nested, output to the current log file stops, but output to the next
higher-level log file resumes.
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To save the results of executing script commands after execution

PD38SIM has a View Buffer that stores the results of executing the last 1000 lines of
command results. To save the contents of the view buffer, click "View" on the toolbar of
the Script Window.

Clicking "View" opens the File Selection dialog box. Specify the name of the file to be
saved. The default file attribute, if omitted, is ".viw".

Run | Step | Open [Close| LozOn|Loz0ff| View [Clear] Recnnlﬂecnﬁ\|

Click “View” to save the contentJof the view buffer.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[ Option] ->[ View ] - >[ Save... ]

® \When you specify an existing filename, the contents of the view buffer are appended
to the existing file.

® The file list in the File Selection dialog box starts with files with the ".viw" attribute.
However, you can enter a full filename (including the attribute) directly into the
filename input area to open a view file with an attribute other than ".viw".

To clear the results of execution from the screen

Click the "Clear" button on the menu in the Script Window to clear the contents of the
command display.

Note that the contents of the View buffer are cleared at the same time as the command
display.

| Run | Step | [Open |Close| LogOn|Los0ff] View [Clear Rchn|Rchﬁ||

Click the “Clear” button to clear the command display.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[ Option ] ->[ View]->][ Clear ]
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To record the executed commands...

PD38SIM have the function recording the history of executed commands to a file.

This function records not the result but only the executed commands, so the saved files can be used
as the script files.

To record the executed commands, click the "RecOn" button in the Script Window toolbar.

Clicking "RecOn" opens the File Selection dialog box. Specify the name of the file to be
saved. The default file attribute, if omitted, is ".scr".

Run | Step | Open [Close| Log0n|Log0ff| [ View |Clear] Re::[]anec[]H||
i

Click “RecOn” to record the executed commands.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):

[ Option]->[ Record]->[ On..]

® The file list in the File Selection dialog box starts with files with the ".scr" attribute.
However, you can enter a full filename (including the attribute) directly into the
filename input area to open a view file with an attribute other than ".scr".

To stop recording the executed commands...

To stop recording the executed commands, click the "RecOff" button in the Script Window toolbar.
Clicking the "RecOff" button make the commands saved file closed.

‘ Run | Step | Open [Close| LogOn|Loz0ff| View [Clear] RchanchH||
Click “RecOff” to stop recording the executed commands

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):

[ Option ]->[ Record ] - >[ Off...]
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7.3 Executing Script Commands in Batch Mode

You can execute script commands in batches. To do so, use an editor to write the commands
to be executed in a script file. Script files take the ".scr" attribute.

Script files are opened from the Script Window. Click the "Open" button on the Script
Window toolbar.

When the file selection dialog box opens, select the script file to be executed.

| Run | Step | Open [Close| LogOn|Loz0ff| View [Clear| RchanchH”

Click the “Open” button to open a script file.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[ Option ] ->[ Script] - >[ Open... ]

® The file list in the File Selection dialog box starts with files with the ".scr" attribute.
However, you can enter a full filename (including the attribute) directly into the
filename input area to open a script file with an attribute other than ".scr".

® You can nest script files up to 5 levels.

When a script file is read in, the command history display in the Script Window changes
into the script file display.

To execute the contents of the script file as a batch, click "Run" on the toolbar of the Script
Window.

Batch execution starts and the script file is then closed after all the commands have been
executed.

| Run | Step | Open [Close| LogOn|Log0ff| View |Clear| Rchn|RchH||

Click the “Run” button to execute all the commands in the script file in batch mode.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):
[ Option]->[ Script]->[Run]

To stop execution of a script file

Click the STOP button displayed in the Running script dialog box.

Execution of the script file stops before the next line.
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To independently execute each command in a script file

Click the "Step" button on the Script Window toolbar (for step execution of the script).
A command is executed each time you click the "Step" button.

| Run |Step Open |C|ose| LogUn'LogUf‘f' View |C|ear| Rchn'Rchf‘f||

Click the "Step" button for step execution of the script file.

You can also select the following from the PD38SIM Window menu (when the Script
Window is active):

[ Option]->[ Script]->[ Step ]

To close a script file

Click the "Close" button on the Script Window toolbar.

| Run |Step| Open |C|ose| LogUn'LogUf‘f' View |C|ear| Rchn'Rchf‘f||

Click the "Close" button to close the script file.

You can also close a script file by selecting the following (when the Script Window is
active) from the PD38SIM Window menu:
[ Option ] ->[ Script]->] Close ]

® |If the script files are nested, the current script file is closed and the next higher level
script file is opened.

To execute a script file on PD38SIM startup

Specify the name of the script file to be executed on startup in the Init dialog box which is
displayed when you start PD38SIM.

MCU:  M38000 Refer...

Init File: | e

TAB(1-32): i
Font:  FixedSys Size: 11 Font...

Debug Information
& 0n Memory C 0On Demand

(e Dirs C:¥TEMP

| _Specify the name of the script file
to be executed on startup.

™ Next Hide W Resume I~ AutoDownload

T Cancel
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8 Exiting PD38SIM

8.1 Exiting PD38SIM

Select the following from the PD38SIM Window menu:
[ File]->[ Exit]
A confirmation dialog box is displayed. Click OK to exit.

Exit

@ Dioyou really warnk bo exit?
Cancel |

Click the "OK" button.
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9 Miscellaneous

9.1 Line Assemble

There are two methods for line-assembling the source program, one using a line assemble
dialog box and one using a script command.

9.1.1 Line Assembling from Dialog Box

Click on a position in the Program (Source) Window that you want to be line-assembled and
choose menus [Option] - > [Line Assemble]. A line assemble dialog box like the one shown
below will appear. (If you do not specify a position, input the desired address in this dialog
box after it is open.)

+ Line aszemble

Address: [T "\ Close | | Warning output

Code: | VUM NOP insertion

Program: W TP

ADDRESS ~ LABEL PROSES . .
— Address input field

0002 BEK

0004 BEK

0006 BEK

houe o Code input field

000C BEK

000F BEK

0010 BRE <«———— Program display area

0012 BEK g play

® Input the address you want to be line-assembled and the assemble instruction in the
address input and the code input fields, then hit the return key. The line that is
highlighted in the program display area of this dialog box is the address to be line-
assembled.

- If the number of instruction bytes input is fewer than that of instruction bytes
before the change, insert a NOP instruction to make the number of bytes
matched.

- If the number of instruction bytes input is greater than that of instruction bytes
before the change, a warning dialog box is opened. Press the OK button in this
dialog box and the instruction you have input will be written to the program. If
you press the Cancel button, PD38SIM abandons writing the instruction.

® |f NOP insertion is turned off, no NOP instruction is inserted even when the number
of instruction bytes input is fewer than that of instruction bytes before the change.
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® |If warning output is turned off, the instruction you have input is forcibly written to
the program without bringing up a warning dialog box.

® By clicking on a line in the program display area of this dialog box, you can choose
the line to be line-assembled.

9.1.2 Line Assembling from Assemble Command

Execute the assemble command (Assemble(A)) from the Script Window for line assembling.
Specify the address for line assembling after the command.
>Assemble assemble-address

On execution of the Assemble command, the command input area of the Script Window
changes to a mnemonic input field.

See Section 7.1, "Executing Script Commands" in the Basic Operation for details of how to
use script commands. Enter the mnemonic for line assembling. The following shows the
Script Window when waiting for a mnemonic to be input.

[Running seript | PI=1ET

STOP pen |Cllose| | Coeon|Los0r| [Wiew [Clear]
—vcv-rp-v.—l

Log:
&010: 00 00 00 00 00 00 00 00 00 00 0D 00 00 00 00 00
80Z0: 00 00 00 00 00 00 00 0O 00 00 00 OO0 00 00 00 00
8030: 00 00 00 00 00 00 Q0 00 00 00 0O 00 00 00 00 00
8040: 00 00 00 00 00 00 00 0O 00 00 00 OO 00 00 00 00
&050: 00 00 00 00 00 00 Q0 00 00 00 0O 00 00 00 00 00
8080: 00 00 00 00 OO OO0 OO OO 00 00 OO QD OO0 00 00 OO0
8070: 00 00 00 00 00 00 Q0 00 00 00 QO 00 00 00 00 00

ADDRESS> LABEL PROGRAM
5000

N
4o 8000

2
b 8000
ENI

Enter command data: ||

—Mnemonic input field

To exit the line assemble mode

Specify "Enter" in the mnemonic input area. The Script Window changes back to the
status in which it waits for a script command to be entered.
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9.2 Starting Up Make

The operation conventionally used to Make the target program after entering commands
from the DOS window can be performed from PD38SIM.
The following shows the procedure for performing Make in PD38SIM.

1.

Create a pif file.
Follow the procedure below to create the pif file.

(@)
(b)

(©)

Create a keyboard shortcut for command.com located in the Windows directory.
For the keyboard shortcut thus created, assign a file name xxxx.pif (xxxx denotes a
name specified by the user) and copies the file into the directory that contains
makefile. This file becomes a pif file. Don’ i ffix (.pif), when changin
a file name.

Open a property dialog box for this file and input the same command in the
command line of this dialog box that was input from the DOS window.

M5-D0S Prompt Properties K E3

Pragram |Font I Memor}ll Screenl Mizc I

kS MS5-DOS Prompt
e |
Input a command line

Crd line: INmake.e:-:e makefile —

Working: |E:\WINE|5US

Batch file: |

Shortcut key: INu:une

Bun: INDrmaI windon j
Uncheck

™ Close on egit <

Advanced... |

()4 | Cancel | Apply |

To open the property dialog box, choose [Property] from the menu that is displayed
when you click the right mouse button after selecting a pif file using the explorer, etc.
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2. Register the pif file in PD38SIM.
Choose menus [Debug] - > [Entry] to bring up the dialog box shown below. Use this
dialog box to register the pif file.

Nalke:
Directory | - Input the directory to
frgument : | . | which the pif file has

Cancel | been copied.

Input a pif file name.

3. Start up Make.
When you choose menus [Debug] - > [Make], the contents specified by the pif file are
executed.

9.3 Searching for Character Strings in Target
Program

You can search for character strings in the target program when the Program Window or
Source Window is active. Make sure the target Program or Source Window is active, then
select the following from the PD38SIM Window menu:

[ Edit] ->[Find...]
The Find dialog box is displayed. Enter the search string, then click "Find Next" to start the search.

3. Check here to include wildcards in the search string.

ﬁ

Find What- | |<—1. Specify the search string.

v
¥ Match Case ™ Wild Card i
o 4. Click "Down" to search the program forwards,
ieicg B lip @ Down |4 or "Up" to search backwards.

Eiose i 5. Click "Find Next" to start the search.

2. Check here if you want to differentiate between uppercase and lowercase letters.
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9.4 Changing Window Proportions

You can change the proportions of the Program Window, Source Window, Memory Window
and ASM Watch Window using the mouse as described below.

® Program Window and Source Window
When in disassemble display mode, you can change the relative proportions of the
object code display area (<Objcode>) and the two parts (<Label> and <Mnemonic>)
of the Program display area.
Drag to resize.
~,
BRK| Objcode [\ Label (Wremonic
R NETRVE \J LDA 0173H
- |18 CLC

® Memory Window
You can change the relative proportions of the label display area (<LABEL>) and
the memory content display area (<DATA>).

Drag to resize.

X

Fddress | LABEL (| JDATA
0078 Vo0 <--- [5]
0076 03

® ASM Watch Window
You can change the relative proportion of the expression display area (<Expr>).
Drag to resize.

fddr:Bit | Expr [[)5z | Rdx | Data
0700 DATAT ~B | Hex | 08
0101 DaTe? B Hex o0

® Coverage Window
You can change the relative proportion of the Function me display area
(<Function>).
Drag to resize.

Funct ion (|) Start | E
_main N~ (0BDOE 0k
_demo_two OOBO1 A (0
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9.5 Switching Over Active Windows

PD38SIM requires that the window to be operated on is active. In addition to using the mouse to
switch over the active windows by clicking on a desired window, you can switch over the active
windows from the keyboard.
To switch over the active windows from the keyboard, enter the keys as follows:

[Ctrl] + [TAB]
Hold down the Shift key while you enter the above keys, and the active windows will be switched
over in reverse order.

9.6 Displaying the Version of PD38SIM

Select the following from the PD38SIM Window menu:
[Help]->[About... ]
The About dialog box, which shows the PD38SIM version is displayed.

PD38SIM Version

A (PD3BSIM Ver.2.10 ]

I

COPYRIGHT(C) 1998{1599,2003)

RENESAS TECHNOLOGY CORPORATION AND RENESAS SOLUTIONS
CORPORATION ALL RIGHTS RESERWED

Press "OK" to close the About dialog box.
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9.7 To Configure the operation of the PD38SIM

Select the following from the PD38SIM Window menu:
[ Environ ] ->[ Customize...]
The Customize dialog box, to configure the operation of the PD38SIM.

~ Open the confirmation dialog box, when exit.

¥ Exit debugger, when the error occurs.

W Display full-path file name in Program/Source Window,

™ Try fo change your selected display mode on the
program window, when stop.

Ok I Cancel |

Open the confirmation dialog box, when exit.

Exit debugger, when the error occurs.

Display full-path name in Program/Source Window.

Try to change your selected display mode on the program window, when stop.

9.8 To Open the Editor

The following show how to open the editor which you usually use.

1. Registering the Editor
Select the pop-up menu [Entry Editor] in the Program window and specify the editor program and
their parameters in the following dialog box.
You can specify the parameters of %F as the file name and %L as the line number to the editor if
the editor is possible.
About parameters of the editor you use, refer the manual of the editor.

Editor Option

Editer: |C:¥Program Files¥ MEGASOFTE MW M jw.exe Refer. | Specify the editor.

Parameter: [%f+%l -« Specify the parameter.

Filename = %F Number = %L

Cancel ]

2. Opening the Editor
Select the pop-up menu [Open Editor] in the program window.
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Setting Virtual Port Inputs in I/O Window

1 Setting Virtual Port Inputs in 1/O Window

1.1 Overview

The Virtual Port Input function allows you to simulate data inputs and similar other
operations performed on the ports defined in the SFR.
Data can be input to memory at one of the following timings:

1. If you want data to be input to some memory location with the lapse of time
Data can be input when program execution has reached a specified number of
cycles.

In this case, set cycle-synchronized inputs.

2. If you want data to be input when some memory location is read
Data can be input when the program accesses a specified memory location for read.
For example, this method can be used in cases where you want a variable (e.g.,
global variables located at fixed addresses) to be assigned a value when it is read.
In this case, set read access-synchronized inputs.

3. If you want data to be input when some virtual interrupt occurs
Data can be input when a specified virtual interrupt is generated. For example,
this method can be used in cases where memory for the SFR is referenced in an
interrupt handler.
In this case, set interrupt-synchronized inputs.

1.2 Setting Cycle-synchronized Inputs

To set cycle-synchronized virtual port inputs, choose the 1/0 Window menus [Option] ->
[Setup] (or the Setup button). The dialog box shown below will appear.

Setup Dialog

~Select Tyvpe
| @ Set virtual Port Input

Set this item. © Set Wirtual Port Output

= Set Virtual Interrupt

< Prey

Cancel !
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Here, choose the item Set Virtual Port Input and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting up virtual port input timings will appear.

Setup Dialog |

« Read Access
= Cycle
i  Inferrupt Expressions

4P///;can be input
Input Address: iSeIII  ere

Kead Lddiess: |

{Dafa Input Timing

Start Cycle: [10000 A
End Cycle: {10000
SEEtar: l

< Prev | Next > Cancel |

First, choose Cycle in the Data Input Timing column. Next, enter an address for virtual
port input in the Input Address column (the address to which you want data to be input)
using a hexadecimal number. Then enter the cycles at which you want the virtual port
input to be started and ended for Start cycle and End cycle, respectively, using decimal
numbers. Then press the Next button. (Or press the Prev button here if you want to
return to the previous dialog box.)
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A matrix dialog box for setting the virtual port input data will appear.

Setup Dialog

Finds the previous
data you've set (UP)

Up | Down| q—— or the next data

DOWN).

Cvcle D|1|2|3|4|5|8|?|8|9ii ( )
100000 170 0 i
10070 27
10020 : The setup example
10030 in this element
10040 \specifies that "data
o Y. N E S S S S S 0x22 be set at the
00 R R A i 10,016th cycle."
1007000+ 0 e
100800 0 L LN
10080 ! ! ! : : =

Double-click on an
element you want
and set the desired
input value in it.

< Prey Mewd > Cancel |

In this dialog box, set the data you want to be actually input to memory.
Follow the procedure below to set data:

1. Move the mouse cursor to the "cycles" location (called an element) where you want
data to be set, then double-click the left mouse button. (Or you can scroll the screen
to go to the desired location.)

2. Input data in the selected place using a hexadecimal number. The data size that
can be input is one byte (from 0x0 up to OXFF).

3. Repeat steps 1 and 2 as many times as the number of data you want to set.

When you finished entering all data, press the Next button.
A dialog box for saving the virtual port input data you've set to a file (virtual port input
file) will appear.

Sovebata G R
Save i IEID_Samples LI il IE

Jeng:

—Jipn

File harne: Iinput.scr Save I
Save as lype: IScript Filez [*.zcr] LI Cancel |
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Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.
Thus, you've finished setting the cycle-synchronized virtual port inputs.

1.3 Setting Read Access-synchronized Inputs

To set read access-synchronized virtual port inputs, choose the 1/0 Window menus [Option]
-> [Setup] (or the Setup button). The dialog box shown below will appear.

~Select Tyvpe

= Set Yirtual Port Input

Set this item. © Set Wirtual Port Output

= Set Virtual Interrupt

Cancel !

Here, choose the item Set Virtual Port Input and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting up virtual port input timings will appear.

Setup Dialog

Data Input Timing

&~ Read Access
T Cycle
¢ Interrupt Expressions

4//7 can be input
Input Address: !BeD

here.

Read Address: |38|:| A
Start Cycle: |

el Cycles |

Yeion: |

< Prev | Mewt > Cancel |
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First, choose Read Access in the Data Input Timing column. Next, enter an address for
virtual port input in the Input Address column (the address to which you want data to be
input) using a hexadecimal number. Then enter the address to be accessed for read (to
read data from memory) in the Read Address column. (Virtual port inputs are executed
when the memory address you've specified here is accessed for read.)

Then press the Next button. (Or press the Prev button here if you want to return to the
previous dialog box.)
A matrix dialog box for setting the virtual port input data will appear.

Read access counts

Setup Dialog

Finds the previous data

i l you've set (UP) or the
Up Dowin ¢ next data (DOWN).
Nun A [T 2] 8 4[5 6768
Oikeess 10020 1130 40,5060+ 70 : 80 |90
00 R
20 EEEEE __________________ The setup example in
30 I A this element specifies
B N that "data 0x90 be set
a1l R R R N S when memory is
BO[ accessed for read 9
171 e times."
N S SO S N S
g0 N S S S S S N S

Double-click on an
element you want and
set the desired input

value in it.
< Prey Newt » Cancel |

In this dialog box, set the data you want to be actually input to memory.
Follow the procedure below to set data:

1. Move the mouse cursor to the "read access counts"” location (called an element) where
you want data to be set, then double-click the left mouse button. (Or you can scroll
the screen to go to the desired location.)

2. Input data in the selected place using a hexadecimal number. The data size that
can be input is one byte (from 0x0 up to OXFF).

3. Repeat steps 1 and 2 as many times as the number of data you want to set.

When you finished entering all data, press the Next button.
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A dialog box for saving the virtual port input data you've set to a file (virtual port input
file) will appear.

Save Data

Save jh I =5 10_Samples

File name: Iinput.sc:r Save I
Save az lype: IScript Filez [*.zcr) LI Cancel |

Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished setting the read access-synchronized virtual port inputs.

1.4 Setting Interrupt-synchronized Inputs

To set interrupt-synchronized virtual port inputs, choose the 1/0 Window menus [Option]
-> [Setup] (or the Setup button). The dialog box shown below will appear.

Setup Dialog

Select Tvpe
= Set Yirtual Port Input

Set this item. © Set Wirtual Port Output

= Set Virtual Interrupt

Cancel |

< Prey
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Here, choose the item Set Virtual Port Input and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting up virtual port input timings will appear.

Setup Dialog

Data Input Timing

C Read Access
T Cycle
& Interrupt

Expressions

Input Address: |392 — can be input

here.

Head Addiess: |
St Cycles |

Rja] = |
Yectar: |ﬂ‘ee

< Prey | Mext > Cancel |

First, choose Interrupt in the Data Input Timing column. Next, enter an address for
virtual port input in the Input Address column (the address to which you want data to be
input) using a hexadecimal number. Then enter the vector address of a virtual interrupt
that signals timing for virtual port input in the Vector Address column. (Or press the Prev
button here if you want to return to the previous dialog box.)
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A matrix dialog box for setting the virtual port input data will appear.

Virtual interrupt counts

Setup Dhalog

Finds the previous
data you've set (UP)
or the next data

(DOWN).
MI |2|3|4|5|8|?|8||9‘
A -.&2 A3 ."-‘«4' ' ' o

;U —,L—,L—,L—,L—,L——,L—,L— ~_ The setup example
20 R T e o e R in this element

T specifies that "data
400 [ OXFE be set when
L S S S N S S S virtual  interrupt
gg occurs 7 times."
a0
an

\Double-click on an
element you want
and set the desired

input value in it.
< Prew Mewt > Cancel |

In this dialog box, set the data you want to be actually input to memory.
Follow the procedure below to set data:

1. Move the mouse cursor to the "virtual interrupt counts"” location (called an element)
where you want data to be set, then double-click the left mouse button. (Or you can
scroll the screen to go to the desired location.)

2. Input data in the selected place using a hexadecimal number. The data size that
can be input is one byte (from 0x0 up to OXFF).

3. Repeat steps 1 and 2 as many times as the number of data you want to set.

When you finished entering all data, press the Next button.
A dialog box for saving the virtual port input data you've set to a file (virtual port input
file) will appear.

Save Data

Save in: I = 10_Samples

File harne: Iinput.scr Save I
Save as lype: ISn::ript Files [*.zcr) LI Cancel |
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Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished setting the virtual interrupt-synchronized virtual port inputs.
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2 Setting Virtual Port Outputs in 1/O Window

2.1 Overview

The Virtual Port Output function allows data values written to some memory address by a
program to be recorded along with cycles at which data was written. The recorded data
can be displayed for verification in graphic or numeric form.

The maximum number of data that can be recorded by this function is 30,000 entries
counted from the beginning of program execution.

2.2 Setting Virtual Port Outputs

To set virtual port outputs, choose the 1/O Window menus [Option] -> [Setup] (or the Setup
button). The dialog box shown below will appear.

Setup Dialog

-Select Tvpe
 Set Virtual Port Input

yt Set Virtual Fort Output

Select this item./

 3et Virtual Interrupt

< Prey ! Mext > l Cancel I
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Here, choose the item Set Virtual Port Output and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting the address you want to be monitored for virtual port output will appear.

Setup Dialog

Input the address

Oufput Address:  [3ed] < i you want to be
monitored for

output.

< Prey | Mext > I Cancel |

Input the address you want to be monitored for virtual port output in the Output Address

column. Then press the Next button.

A dialog box for specifying a file (virtual port output file) to which you want the virtual port
output results to be saved (recorded) will appear. (PD38SIM saves the virtual port output
results that have occurred during program execution to this file and references it when the

program stops running.)

Save Data

Save in: IE 10_5Samples LI il Ig:
I_ 1 ena
IZ A ipn

File name: Ioutput.sc:r Save I
Save az lype: IScript Files [*.zcr) ;I Cancel |

Here, input the directory and file names in which you want the virtual port output file to be
saved. When you've input a file name, press the Save button.
Thus, you've finished setting virtual port outputs.
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3 Setting Virtual Interrupts in 1/0 Window

3.1 Overview

The Virtual Interrupt function allows you to generate interrupts in a simulated manner
without having to actually generate them. Using this function you can generate timer
interrupts in a simulated manner.

Virtual interrupts can be generated at one of the following timings:

1. If you want virtual interrupts to be generated with the lapse of time
Virtual interrupts can be generated when program execution has reached a
specified number of cycles.

In this case, set cycle-synchronized interrupts.

2. If you want virtual interrupts to be generated when the program executes a
specified address
Use this method if you want virtual interrupts to be generated when some specific

function is executed.
In this case, set executed address-synchronized interrupts.

3.2 Setting Cycle-synchronized Interrupts

To set cycle-synchronized virtual interrupts, choose the 1/0 Window menus [Option] ->
[Setup] (or the Setup button). The dialog box shown below will appear.

Setup Dialog

~3elect Tvpe
| Set Virtual Port Input

Select this item:  Set Virtual Port Output

& Set Virtual Interrupt

< Py i Mext > ! Cancel !
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Here, choose the item Set Virtual Interrupt and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting up virtual interrupt timings will appear.

Setup Dialog

Interrupt Generation Timing
" Executed Address
' Cycle

ecied Address: | Expression

A/; can be input
Start Cycle: |1|j||j||j| here.

End Cycle: 10000
Vector: |fffa L
Priority: |1

< Prev | Mewt > Cancel |

First, choose Cycle in the Interrupt Generation Timing column. Next, specify the cycles at
which you want a virtual interrupt to be started and ended for Start cycle and End cycle,
respectively, using decimal numbers. Then specify the vector address of the virtual
interrupt to be generated for Vector Address using hexadecimal numbers. Then press the
Next button. (Or press the Prev button here if you want to return to the previous dialog
box.)
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A matrix dialog box for setting virtual interrupts will appear.

Setup Dialog

Cyele [0 1128 4] 5] 6]

A

< Prew Wewxt > Cancel |

Finds the previous

| data you've set (UP) or

the next data (DOWN).

The setup example in
this element specifies
that "virtual interrupt
be generated at the
10,007th cycle."

Point to the desired
element and click the
mouse button. The
selected element is
marked by an asterisk

).

In this dialog box, set the virtual interrupts you want to be actually generated.
Follow the procedure below to set virtual interrupts:

1. Move the mouse cursor to the "cycles" location (called an element) where you want a

virtual interrupt to be generated, then click the left mouse button.

scroll the screen to go to the desired location.)
2. The element is marked by an asterisk (*) when you've clicked. Click at the same

place again if you want the virtual interrupt you've set to be canceled.

the asterisk goes out.

(Or you can

In this case,

3. Repeat steps 1 and 2 as many times as the number of virtual interrupts to be

generated.

When you finished setting all virtual interrupts, press the Next button.
A dialog box for saving the virtual interrupts you've set to a file (virtual interrupt file) will

appear.
Savebata g |
Save ik I =5 10_Samples ;I gl E rEEE
I_deng
I jpn
File hame: Iintr.scr

Save I

Save as lype: ISc:ript Files [*.scr]

LI Cancel |
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Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished setting cycle-synchronized virtual interrupts.

3.3 Setting Executed Address-synchronized Interrupts

To set executed address-synchronized virtual interrupts, choose the 1/0 Window menus
[Option] -> [Setup] (or the Setup button). The dialog box shown below will appear.

~3elect Tvpe
| Set Virtual Port Input

Select this item: © Set Virtual Port Output

& Set Virtual Interrupt {

< Plieas i Mexdt > ! Cancel !

Here, choose the item Set Virtual Interrupt and press the Next button. (Or press the
Cancel button if you want cancel the setup session and close the dialog box.) A dialog box
for setting up virtual interrupt timings will appear.

Setup Dialog

Interrupt Generation Timing

& Executed Address
= Cycle Expression

— can be input
Fxecuted Address: IGUDD / here.

Start Cycle: |
e Cycles |

Vector: |1‘H‘E|

Priority: |1

< Prey | Mext > Cancel |
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First, choose Executed Address in the Interrupt Generation Timing column. Next, specify
the executed address (i.e., the address at which a virtual interrupt is generated when it is
executed) for Executed Address. Then specify the vector adress of the virtual interrupt to
be generated for Vector Address using hexadecimal numbers. Then press the Next button.
(Or press the Prev button here if you want to return to the previous dialog box.)

A matrix dialog box for setting virtual interrupts will appear.

Setup Dialog

Finds the previous

i ] I data you've set (UP)
UD Down or the next data

(DOWN).
o U|1|2|3|4|5|8|?|8|9ﬂ
0 %i ERENENENERENENES
I0Jl® * %L LE LN - _
90 : : ! ! : : ! e setup exampl_e_m
i this elgment_speufles
SeF---pe--pe--p---p---p---f---p-=-p--- that "virtual interrupt
1 S S S S S S S S be generated when a
11 R R R S S S R specified address is
B L - executed 7 times."
L R A N A A R AN
80
a0 R S S S S R v

Point to the desired
element and click the
mouse button. The
selected element is

< Prev Mexd > Cancel | marked by an asterisk

In this dialog box, set the virtual interrupts you want to be actually generated.
Follow the procedure below to set virtual interrupts:

1. Move the mouse cursor to the "cycles" location (called an element) where you want a
virtual interrupt to be generated, then click the left mouse button. (Or you can
scroll the screen to go to the desired location.)

2. The element is marked by an asterisk (*) when you've clicked. Click at the same
place again if you want the virtual interrupt you've set to be canceled. In this case,
the asterisk goes out.

3. Repeat steps 1 and 2 as many times as the number of virtual interrupts to be
generated.

When you finished setting all virtual interrupts, press the Next button.
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A dialog box for saving the virtual interrupts you've set to a file (virtual interrupt file) will
appear.

Save Data | 7|
Save in: I 3 10_Samples ;I gl IE =
|_Jeng
23 ipn

File name: Iintr.scr Save I
Save as twpe: |Script Filez [*.zcr] ;I Cancel I

Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished setting executed address-synchronized virtual interrupts.
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4 Other Functions of 1/0 Window

4.1 Changing Setup Data of Virtual Port Inputs and Virtual
Interrupts

The data for virtual port inputs or virtual interrupts you've set using the Setup menu can be
changed.
4.1.1 Changing Setup Data of Virtual Port Inputs

To change the setup data, choose the menus [Option] -> [Modify] (or the Modify button). A
dialog box like the one shown below will appear.

Modify Dialog

Select this item\;SeIecT Tvpe

& Modify Virtual Fort Input

© Modify Virtual Interrupt
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Here, choose the item Modify Virtual Port Input and press the Next button. (Or press the
Cancel button if you want cancel the session and close the dialog box.) A dialog box for
selecting the virtual port input whose settings you want to be changed will appear.

Modify Dialog

Data Input Timing
 Read Access

 Interrupt

Select Data: [

< Prey Wt > Cancel |

First, choose the type of virtual port input you want to be changed in the Data Input Timing
column. When selected, the currently set virtual port inputs are listed in the Select Data
column. Here, choose the virtual port input you want to be changed. Then press the Next
button. (Or press the Prev button here if you want to return to the previous dialog box.)
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A matrix dialog box for changing virtual port inputs will appear.

Setup Dialog

Up |D0wn!

Cycle U|1|2|3|4|5|8|?|8|9i.i
100000 170« oo
00100 22
WOO208 i,
10080 [ 33 0TI
1004000 C oL
100500 o A
L I S S <15 N
00700 T T
L I A S S S S S B
oogo | T T

< Prey Mewt > Cancel |

Here, change the data for the selected virtual port input as necessary. Data can be
changed in the same way that data is set. (Refer to Section 1., "Setting Virtual Port Inputs
in 1/0 Window.")

After changing the data, press the Next button.

A dialog box for saving the virtual port input data you've set (virtual port input file) will
appear.

Save Data

Savein: | ‘cd I0_Samples = =5

File harne: Iinput.scr Save I
Save as lype: ISn::ript Fileg [*.=cr] LI Cancel |

Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished changing virtual port input data.
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4.1.2 Changing Setup Data of Virtual Interrupts

To change the setup data, choose the menus [Option] -> [Modify] (or the Modify button). A
dialog box like the one shown below will appear.

Madify Dialog

roelect Type

Select this item- © Modify Virtual Port Input

| & Modify Virtual Inferrupt

< Prey Meawxt > Cancel i

Here, choose the item Modify Virtual Interrupt and press the Next button. (Or press the
Cancel button if you want cancel the session and close the dialog box.) A dialog box for
selecting the virtual interrupt whose settings you want to be changed will appear.

Modify Dialog

Interrupt Generation Timing
& fxecuted Address

 Cycle

Select Data: 803E Vector[FFFB]

< Prey Wt » Cancel |
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First, choose the type of virtual interrupt you want to be changed in the Interrupt
Generation Timing column. When selected, the currently set virtual interrupts are listed
in the Select Data column. Here, choose the virtual interrupt you want to be changed.
Then press the Next button. (Or press the Prev button here if you want to return to the
previous dialog box.)

A matrix dialog box for changing virtual interrupts will appear.

Setup Dialog

B e e e e el el
50 | | | | | | | | |
e U N I I
80 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
?U e e e
| | | | | | | | |
---F---Fr---F---F---F---F---rF---r---r---
80 1 1 1 1 1 1 1 1 1
B T S e
90 | | | | | | | | | vI

< Prey Mesd » Cancel |

Here, change the data for the selected virtual interrupt as necessary. Data can be changed
in the same way that data is set. (Refer to Section 3., "Setting Virtual Interrupts in 1/O
Window.")

After changing the data, press the Next button. A dialog box for saving the virtual interrupt
data you've set (virtual interrupt file) will appear.

Save Data
Save jh I =5 10_Samples

I_1eng
[Z 0 jpn

File name: Iintr.sc:r Save I
Save az lype: IScript Filez [*.zcr) LI Cancel |

Here, enter the directory and file names in which you want the data you've set to be saved.
The saved file can be loaded into PD38SIM back again by using the 1/0 Window menus
[Option] -> [Load] (or the Load button).

When you've input a file name, press the Save button.

Thus, you've finished changing virtual interrupt data.
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4.2 Deleting Virtual Port Inputs, Virtual Port Outputs,
Virtual Interrupts, or 1/O Script Files Set

The virtual port inputs, virtual port outputs, virtual interrupts, or 1/O script files you've set
using the Setup menu can be deleted.

To delete one of these settings, choose the menus [Option] -> [Delete] (or the Delete button).
A dialog box like the one shown below will appear.

Delete Dialog

-Select Tvpe
& Delete Virfual Port Input

 Delete Yirtual Fort Qutput

 Delete Virtual Interrupt

« Delete /O Script File

® To delete virtual port inputs that have been set, choose Delete Virtual Port
Input.

® To delete virtual port outputs that have been set, choose Delete Virtual Port
Output.

® To delete virtual interrupts that have been set, choose Delete Virtual Interrupt.

® To delete 1/O script files that have been set, choose Delete 1/O Script File.

When you've selected one, follow the procedure below to delete.
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4.2.1 Deleting Virtual Port Input

After selecting Delete Virtual Port Input, press the Next button to bring up the dialog box
shown below.

Daleta Cialog

Data Input Timing
¢ Read Access
& Cycle
 Interrupt

Select Data: [

< Prey Delete Close |

First, choose the type of virtual port input you want to be deleted in the Data Input Timing
column. When selected, the currently set virtual port inputs are listed in the Select Data
column. Here, choose the virtual port input you want to be deleted. Then press the
Delete button. (Or press the Prev button here if you want to return to the previous dialog
box.) Thus, the virtual port input is deleted.

Press the Close button to close the dialog box.
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4.2.2 Deleting Virtual Port Output

After selecting Delete Virtual Port Output, press the Next button to bring up the dialog box
shown below.

Daleta Cialog

Output Address:

< Prey Delete Close |

Here, choose the virtual port output you want to be deleted. Then press the Delete button.
(Or press the Prev button here if you want to return to the previous dialog box.) Thus, the
virtual port output is deleted.

Press the Close button to close the dialog box.
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4.2.3 Deleting Virtual Interrupt

After selecting Delete Virtual Interrupt, press the Next button to bring up the dialog box
shown below.

Dalete Dialog

Interrupt Generation Timing
& Fvacuted Address

 Cycle

Select Data: Yector[FFF6 ]

< Prey Delete Close |

First, choose the type of virtual interrupt you want to be deleted in the Interrupt
Generation Timing column. When selected, the currently set virtual interrupts are listed
in the Select Data column. Here, choose the virtual interrupt you want to be deleted.
Then press the Delete button. (Or press the Prev button here if you want to return to the
previous dialog box.) Thus, the virtual interrupt is deleted.

Press the Close button to close the dialog box.
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4.2.4 Deleting 1/0 Script File

After selecting Delete 1/0 Script File, press the Next button to bring up the dialog box shown
below.

Dalete halog

[/ Script File:

< Prey Delete Close I

Here, choose the 1/O script file you want to be deleted from registration. Then press the
Delete button. (Or press the Prev button here if you want to return to the previous dialog
box.) Thus, the I/O script file is deleted.

Press the Close button to close the dialog box.
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4.3 Changing Display Mode of Virtual Port Input, Virtual Port
Output, or Virtual Interrupt

The display modes of the virtual port inputs, virtual port outputs, or virtual interrupts
you've set using the Setup menu can be changed.

To change the display modes, choose the menus [Option] -> [Mode] (or the Mode button). A
dialog box like the one shown below will appear.

‘Sﬁrle: ;Graph _:j

 Read Access

« Interrupt

-Select Output Display Mode——
& Cycle
Style:  |Graph -

-Select Interrupt Display Mode -
' Cycle
" Executed Address

Ok Cancel

The following explains how to change each display mode.

4.3.1 Changing Display Mode of Virtual Port Input

1. For cycle-synchronized inputs
Choose Cycle in the Select Input Display Mode column. Then choose the desired
display mode in the Style column.
- Choose Chart if you want the selected input to be displayed in chart mode.
- Choose Hex if you want the selected input to be displayed in hexadecimal mode.
- Choose Graph if you want the selected input to be displayed in graphic mode.
2. For read access-synchronized inputs
Choose Read Access in the Select Input Display Mode column.
3. For interrupt-synchronized inputs
Choose Interrupt in the Select Input Display Mode column.

4.3.2 Changing Display Mode of Virtual Port Output

Choose your desired display mode from Style in the Select Output Display Mode column.
- Choose Chart if you want the selected output to be displayed in chart mode.
- Choose Hex if you want the selected output to be displayed in hexadecimal mode.
- Choose Graph if you want the selected output to be displayed in graphic mode.
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4.3.3 Changing Display Mode of Virtual Interrupt

1. For cycle-synchronized interrupts
Choose Cycle in the Select Interrupt Display Mode column.
2. For executed address-synchronized interrupts
Choose Executed Address in the Select Interrupt Display Mode column.

4.4 Changing Scale of Display Screen

The scale of the virtual port input, virtual port output, or virtual interrupt display screen
can be changed. This means changing the number of cycles that can be displayed in one
screen.

To change the display scale, choose the menus [Option] -> [Scale] (or the Scale button). A
dialog box like the one shown below will appear.

Interrupt: :J _i _’j

Ok Cancel !

The following explains how to change the scale of each display screen.

1. Tochange the scale of the virtual port input display screen, slide the scroll bar in the
Input column until the scale you want is reached.

2. To change the scale of the virtual port output display screen, slide the scroll bar in
the Output column until the scale you want is reached.

3. To change the scale of the virtual interrupt display screen, slide the scroll bar in the
Interrupt column until the scale you want is reached.

The display scale can be changed in the range of 1 to 10,000 [cycles].

For example, if you change the scale to 50 when displaying a virtual port input in chart
mode, the data is displayed for 50 cycles in one screen.

Note, however, that when displayed in numeric form, the maximum scale is 50.
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4.5 Changing Colors of Display Screen

The colors of the virtual port input, virtual port output, or virtual interrupt display screen
can be changed.

You can change four colors in each data display area: grid lines, graph lines, text, and
background.

Graph line Grid line

\

[rput: cwcle
bddress Bit
00on B
Qoon its]
001010} #5
0oon 4
Qoon 3
- TR Ha
Output: cvele Cvcle
bddress 8783|8485 86| 87| 888980/ 81] 92 93|94 85| 96| 97 98| 8911
[:“:IEIU :—:—I-——I-——I-——JI-——:-——L——JI-——-:-——-I-——-I-——-I-:—-l——-I——-I———!———!———!———!
Text (display characters "00") Background

To change the display colors, choose the menus [Option] -> [Color] (or the Color button). A
dialog box like the one shown below will appear.

Coalar Dia I':'E:

P ; | Reset
SoE i to default color

B s & SEREs
Grid line color —b | [ : :F Grid o
Graph line color—brg Line Line Line
Text couor—é Text Text Text
Background—ﬂ Back - Back - Back -
color
Ok ! Cancel !
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Th

1.

4.6

e following explains how to change colors in each display screen.

To change the colors of the virtual port input display screen

Press the button for the item whose color you want to be changed in the Input column.
A dialog box for selecting colors will appear. Use this dialog box to choose your
desired colors.

To change the colors of the virtual port output display screen

Press the button for the item whose color you want to be changed in the Output
column.

A dialog box for selecting colors will appear. Use this dialog box to choose your
desired colors.

To change the colors of the virtual interrupt display screen

Press the button for the item whose color you want to be changed in the Interrupt
column.

A dialog box for selecting colors will appear. Use this dialog box to choose your
desired colors.

Searching for Display Data

The virtual port input or virtual interrupt data or the output result of virtual port output

canb
each

e displayed at the left edge of the window after searching. However, the last data of
is displayed at the right edge.

The following shows how to search.

Setuplﬂudifl Del | Load | Mode |Scale|Culnr| 1f0 Script File: B

[rput

: cycle Dvcle

£

bddress || Bit  |0]1]2/3]4]5]6]7/8| 01 112051 415161 18]
0oon 7
0000 it
0oon #5
0oon #t4
0000 3
0000 #2 Point to somewhere in

0000 il
0000 #0 one of these areas and

B EB[B]ZBC{%H

b click the right mouse

K=

T T 700 T 0 A0S0 800 | 108 o0 S T 1H / button. A popup menu
0% | W
0030 | 6
0030 | 5 appear.
0030 | H
0030 | B3
0% | B
0090
0030 | B0

for searching data will

il

-

3

Interrupt: cvele] Cycle ‘

Yfec,

FEFA

10000 10001 10002 10003 10004 10005
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Move the mouse cursor to a position in one of the display areas where you want search for
data to begin, then click the right mouse button. A popup menu like the one shown below
will appear.

Before data
Mext data

When you choose Before data here, data is searched backward from the position you've
specified by clicking the mouse button. If you choose Next data here, data is searched
forward from the position you've specified by clicking the mouse button.

4.7 Listing Registered I/0 Script Files

The registered 1/O scrip files can be listed on the screen. (For details about 1/O script files,
refer to Chapter 7, "I/O Script Functions")
The following shows how to list.

Click here, and 1/O script files will
be listed.

YO Script File: | =

4071501601 ?mggpﬁkum#’nmerﬁ«ﬂ SCF -

4.8 Regarding Evaluation Timings of Virtual Port Inputs,
Virtual Interrupts, and 1/O Script Files Set

The virtual port inputs, virtual interrupts, and 1/O script files you've set are evaluated at
the following timings:

Evaluation timings
® When program is executed (continuously); when come is executed
When program is single-stepped
When program is overstepped
When control is returned

Processing when program is reset
The virtual port inputs, virtual interrupts, and 1/O script files that you've set are
reevaluated. Namely, when a program is reset, the virtual port inputs, virtual
interrupts, and 1/O script files you've set are set newly again.

Processing when I/0 Window is closed
If the I/O Window is closed, the virtual port inputs, virtual interrupts, and 1/0O script files
that you've set are not evaluated. This case is the same as when their settings have been
deleted.
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5 Setting GUI Input Window

5.1 Overview

The GUI Input Window allows you to create a simple key input panel (buttons) of the user
target system in a window and execute virtual port inputs or virtual interrupts by pressing
the buttons you've created.

Here, we'll explain how to create buttons.

5.2 Creating Buttons

Follow the procedure below to create buttons.

1. Choose the GUI Input Window menus [Option] -> [Make] (or the Make button).

2. Next, move the mouse cursor into the GUI Input Window's input panel display area, at
which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, click the left mouse button at a position where you want a button to
be created. Hold down the left mouse button while you move the mouse cursor to
expand its size and release the left mouse button where the size is what you want.

Choose this button.

b Make | Grid | Load | Save

Input panel display area :‘ﬂ

Drag the
Cross cursor
to determine
the size of
the button.
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4. A button will be created as shown below.

o 1|

5. Next, double-click on the button you've created.

[CAUTION]

Before double-clicking on the button you've created, check to see that the arrow on the

tool bar is selected.

button you've created.
6. A dialog box for setting the action to be performed by the button like the one shown

below will appear.

If not selected, choose the arrow before double-clicking on the

For this button action, set one of virtual port input, virtual
interrupt, or virtual port input plus virtual interrupt.

Set Button Dialog

Button Mame:

{Seled Button Type

key

4_’____Input a button name.

Specify the action to be

ey EIHDUT and Inferrupﬁd—-‘"’performed when you press the

button.

Input the address to which
—— virtual port is input.

| Input data for virtual port
input.

Input the vector address of
—— virtual interrupt.

 Input  Interrupt
~Input

Address: 0040

Data: 55 =
~Interrupt

YWectar: FFED

IPL: 0

K, Zancel |
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(1) Assign the button a name. (Input your desired name in the Button Name column.)
(2) Specify the action to be performed when you press the button in the Select Button
Type column.
- Choose Input for virtual port input.
- Choose Interrupt for virtual interrupt.
- Choose Input and interrupt for simultaneous generation of virtual port input
and virtual interrupt.
(3) If you've selected virtual port input, enter the address to which you want data to be
input and the data to be input in the Input column.
If you've selected virtual interrupt, enter the vector address of the virtual interrupt
in the Interrupt column.
7. Press the OK button in the dialog box. Thus, you've finished creating and setting a
button.
8. To create another button, repeat steps 1 to 7 above.

5.3 Saving Buttons You've Created

When you've finished creating buttons, you can save the data (setup contents and layout) of
the buttons you've created to a file (GUI input file). The saved GUI input file can be loaded
into PD38SIM back again by using the menus [Option] -> [Load].

Follow the procedure below to save the button data.

Choose the GUI Input Window menus [Option] -> [Save] (or the Save button). When
selected, the dialog box shown below will appear.

Sawve ButtonFile
Save jn: I S5 10_Samples

I_ 1 eng
| ipr

File name: Iinpanel.btn Save I
Sawve az lwpe: IButton Files [*.btn) LI Cancel I

Here, enter the directory and file names in which you want the button data to be saved.
When you've input a file name, press the Save button.

181



PD38SIM User's Manual

5.4 Changing Button Position or Settings after Creating
Button

After creating buttons, you can change their positions or setup contents.

1. To change the position of a button
Choose the GUI Input Window menus [Option] -> [Set] (or the  button). Then point
to the button whose position you want to be changed and click the left mouse button.

B8 Ul input Window

-

KN a2

The button is placed in a selected state when you've clicked, as shown above. When in
this state, hold down the left mouse button while you drag the button to a position
where you want it.
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2. To change the setup contents of a button
Choose the GUI Input Window menus [Option] -> [Set] (or the button), as in 1 above.
Then point to the button whose setup contents you want to be changed and double-
click the left mouse button. The dialog box shown below will appear.

Set Button Dialog |

| ___Input a button name.

Bufton Name: [Key] <+“—
Select Bufton T';.fpe Specify the action to be
o Input ¢ Inferrupt & Input and In’rerrup’ré“””ge;‘zormed when you press the

utton.

~Input Input the address to which

Address: N0 4——1 Virtual port is input.
| Input data for virtual port

Data: 05 <4 [ input.

_Imermm Input the vector address of
Vector: FFED 41 Vvirtual interrupt.
IPL: I

OK, Cancel |

Here, change the setup contents of the selected button.

5.5 Copying buttons

Follow the procedure below to copy buttons.

1. Choose the GUI Input Window menus [Option] - > [Copy].

2. Next, move the mouse cursor into the GUI Input Window's input panel display area, at
which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, point to the button you want to copy and click the left mouse
button.

4. Next, choose the GUI Input Window menus [Option] - > [Paste]. A new button will be
copied on to the button you've selected with the left mouse button.

Or choose the GUI Input Window menus [Option] - > [Set] (or the <- button). After choosing
the menu, point to the button you want to copy and click the left mouse button to select it.
Then press the Ctlr + C key combination and Ctrl + V key combination.
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5.6 Deleting buttons

Follow the procedure below to delete buttons.

1. Choose the GUI Input Window menus [Option] - > [Del].

2. Next, move the mouse cursor into the GUI Input Window's input panel display area,
at which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, point to the button you want to delete and click the left mouse
button.

Or choose the GUI Input Window menus [Option] - > [Set] (or the <- button). After choosing
the menu, point to the button you want to delete and click the left mouse button to select it.
Then press the Delete key.

5.7 Displaying Grid Lines

The GUI Input Window has a function to display grid lines at a position where buttons can
be located. Use this function when you place buttons.

To display grid lines, choose the menus [Option] -> [Display Grid Line] (or the Grid button).
When selected, grid lines like the one shown below are displayed.

a3 | Make IGrid Load | Savel
j/Grid line
A
=T
< | 3 ;;
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6 Setting GUI Output Window

6.1 Overview

The GUI Output Window allows you to implement the user target system's simple output
panel in a window.
The following parts can be arranged in this output panel:

® Label (character string)
User-specified character strings are displayed or erased when some value is written
to a specified memory address or according to logic 1 or 0 in a bit.

® LED
LEDs are lit when some value is written to a specified memory address or according
to logic 1 or O in a bit.

[Maximum number of parts that can be arranged ]

® The total number of addresses that can be set for the parts created is 20, including
addresses of all parts. Therefore, if the addresses set for each part all are
different, the maximum number of parts that can be arranged in the output panel
is 20.

® If the number of addresses set for each part is less than 20, there is, in effect, no
limit to the maximum number of parts that can be arranged.

The following explains how to create parts for the GUI Output Window.
6.2 Creating Labels
Follow the procedure below to create labels.
1. Choose the GUI Output Window menus [Option] -> [Make Label] (or the Label button).

2. Next, move the mouse cursor into the GUI Output Window's output panel display area,
at which time the mouse cursor will have its shape changed to a cross (+).
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3. While in this state, click the left mouse button at a position where you want to create a
label. Hold down the left mouse button while you move the mouse cursor to expand
its size and release the left mouse button where the size is what you want.

Choose this .yLabell LED | 6rid| Load | Save |

button. — ﬂ

Output panel display area

Drag the
Cross cursor

to determine
/the size of
+ the label.

1] | v

4. When a frame in which to display the label appears, double-click somewhere in the
frame.

[CAUTION]

Before double-clicking on the label you've created, check to see that the arrow  on
the tool bar is selected. If not selected, choose the arrow  before double-clicking on
the label you've created.
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5. A dialog box for setting a label like the one shown below will appear.
Here, you can specify one of the following two methods for monitoring outputs:
- Display/erase a user-specified character string according to logic 1 or 0 in memory

bit

- Display/erase a character string when some value is written to memory

(1) For displaying/erasing a user-specified character string according to logic 1 or 0 in

memory bit

GUl Out Dialog

ﬁddress:|380

Select Bit.

"|/

~Bit Or Data
—p “Bit Bit Num.
“ Data

«—

v |

Namel : | ON
NameZ: | OFF
~Loglc

Specify Positive———
or Negative.

» #Positive  Negative

Rk=h=t

DI splar Named :

Display Name:

[ ox |

Cancel |

! Input the desired
— memory address.

Memory bit number.

Input the character
string to be displayed
when memory bit = 1
(or 0 if you selected
Negative).

Input the character
string to be displayed
when memory bit = 0
(or 1 if you selected
Negative).
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(2) For displaying/erasing a character string when some value is written to memory

GUI Out Dialog

Address: |3e0

~Bit Or Data
CBit

Select Data. ___| P Data

Namel : |ON A
Name2: |OFF A
clogie

®Eositive Cllezative
~Data

Display Namel: ‘Al ) |
Display Name2: [31 w_ =~

DK

Cancel |

Input the desired
— memory address.

Input the character string
to be displayed when
L~ memory value coincides
with the one specified for
Display Name1l in the Data
column.

Input the character string
to be displayed when
™~ memory value coincides
with the one specified for
Display Name2 in the Data

column.
The character string in the
™~ Namel column is displayed

when the data specified here is
output.

The character string in the

6. Press the OK button in the dialog box.

label.

Name2 column is displayed
when the data specified here is
output.

Thus, you've finished creating and setting a

7. To create another label, repeat steps 1 to 6 described above.
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6.3 Creating LEDs

Follow the procedure below to create LEDs.

1. Choose the GUI Output Window menus [Option] -> [Make LED] (or the LED button).

2. Next, move the mouse cursor into the GUI Output Window's output panel display area,
at which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, click the left mouse button at a position where you want to create
an LED. Hold down the left mouse button while you move the mouse cursor to
expand its size and release the left mouse button where the size is what you want.

_ % | Label  LED | Grid| Load | Save |
Choose this ___
button. Output panel display area j
Drag the

cross cursor
to determine
the size of the
+ LED.

1] | v

4. When a frame in which to display the LED appears, double-click somewhere in the
frame.

[CAUTION]

Before double-clicking on the LED you've created, check to see that the arrow on the
tool bar is selected. If not selected, choose the arrow  before double-clicking on the
LED you've created.
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5. A dialog box for setting an LED like the one shown below will appear.
Here, you can specify one of the following two methods for monitoring outputs:

- Turn on LED according to logic 1 or O in memory bit
- Turn on LED when some value is output to memory
(1) For turning on LED according to logic 1 or O in memory bit

GUI LED Dialog

Addresa: [5e0 A‘f/

~Bit Or Data

Select Bit. > Bit Bit Hum.

Input the desired
— memory address.

| Memory bit number.

Select color for the LED

ColorZ | -V\

~Logic
Specify Positive——pp &' Pasitive  Nezative
or Negative.

Tllata

i spl ey Eolaxl: | ‘

T spl ay Eol e | ‘

ok | Cancel |

that is displayed when
memory bit = 1 (or O if
you selected Negative).

Select color for the LED
that is displayed when
memory bit = 0 (or 1 if
you selected Negative).
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(2) For turning on LED when some value is output to memory

Select Data. _ | |

GUI LED Dialog

Ahddress: |3e0

~Bit Or Data
CBit

Bit lom, | |

Colorz | - \

T~

FlEsie
FPositive Clezative
~Data
Display Colorl: [10 e |
Display ColorZ: |20 w_ g
0]ig Cancel

Input the desired
— memory address.

Select color for the LED
that is displayed when
- memory value coincides
with the one specified for
Display Colorl in the Data
column.

Select color for the LED
that is displayed when
~ memory value coincides
with the one specified for
Display Color2 in the Data
column.

The LED is lit in the color
~ selected in the Colorl column
when the data specified here is
output.

The LED is lit in the color

N selected in the Color2 column

when the data specified here is
output.

6. When you press the Colorl or Color2 button, a dialog box for selecting LED colors

appears.

EI:.' %E

EAERE

EOPERD >> |

C o ]

et |

Here, choose colors in which you want the LEDs to be displayed and press the OK

button.

7. Thus, you've finished creating and setting an LED.

8. To create another LED, repeat steps 1 to 7 described above.
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6.4 Saving Parts You've Created

When you've finished creating parts, you can save the data (setup contents and layout) of
the parts you've created to a file (GUI output file). The saved GUI output file can be loaded
into PD38SIM back again by using the menus [Option] -> [Load] to reproduce the saved

parts.
Follow the procedure below to save the parts data.

Choose the GUI Output Window menus [Option] -> [Save] (or the Save button). When
selected, the dialog box shown below will appear.

Sawe GUI Output Files

Savein: I'S 10_S amples LI gl Ig
I_1 eng
I ipr

File name: Ioutput.gof Save I
Save as ype: IGUI Output Files [*.gof) LI Cancel |

Here, enter the directory and file nhames in which you want the parts data to be saved.
When you've input a file name, press the Save button.

6.5 Changing Parts Position or Settings after Creating Parts

After creating parts, you can change their positions or setup contents.

1. To change the position of a part
Choose the GUI Output Window menus [Option] -> [Set] (or the button). Then
point to the part whose position you want to be changed and click the left mouse

button.

Outpat W

| & Label| 1BED | 6rid]| Lead [ Save |

N v

The button is placed in a selected state when you've clicked, as shown above. When in
this state, hold down the left mouse button while you drag the part to a position where
you want it.

192



Setting GUI Output Window

2. To change the setup contents of a part
Choose the GUI Output Window menus [Option] -> [Set] (or the button), as in 1
above. Then point to the part whose setup contents you want to be changed and

double-click the left mouse button.

The dialog box you've used when creating parts will appear. Use this dialog box to
change the settings of the selected part.

6.6 Copying Parts

Follow the procedure below to copy parts.

1. Choose the GUI Output Window menus [Option] - > [Copy].

2. Next, move the mouse cursor into the GUI Output Window's output panel display
area, at which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, point to the part you want to copy and click the left mouse button.

4. Next, choose the GUI Input Window menus [Option] - > [Paste]. A new part will be
copied on to the part you've selected with the left mouse button.

Or choose the GUI Output Window menus [Option] - > [Set] (or the <- button). After
choosing the menu, point to the button you want to copy and click the left mouse button to
select it. Then press the Ctlr + C key combination and Ctrl + V key combination.

6.7 Deleting Parts

Follow the procedure below to delete parts.

1. Choose the GUI Output Window menus [Option] - > [Del].

2. Next, move the mouse cursor into the GUI Output Window's output panel display
area, at which time the mouse cursor will have its shape changed to a cross (+).

3. While in this state, point to the part you want to delete and click the left mouse

button.

Or choose the GUI Output Window menus [Option] - > [Set] (or the <- button). After
choosing the menu, point to the part you want to delete and click the left mouse button to

select it. Then press the Delete key.
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6.8 Displaying Grid Lines

The GUI Output Window has a function to display grid lines at a position where parts can
be located. Use this function when you place parts.

To display grid lines, choose the menus [Option] -> [Display Grid Line] (or the Grid button).
When selected, grid lines like the one shown below are displayed.

B Ul Output Window

//Grld lines

v
N
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7 1/O Script Function

7.1 Overview

Settings of virtual port inputs or virtual interrupts can be written to a file in script form.
This script is called the "1/O script." Also, the files that contain a description of 1/O scripts
are called the "1/O script file."

Using 1/O scripts, you can set virtual port inputs and virtual interrupts in a more flexible
manner than can be set from the 1/O Window. For example, you can make the following
settings that cannot be made from the 1/0 Window:

® |f you want to generate a cyclic virtual interrupt like timer interrupts, you can use
the while statement to specify a repetition of virtual interrupt generation.

® You can specify that the priority levels set in the interrupt control register's
interrupt priority level select bits be referenced to resolve the interrupt priority of
virtual interrupts generated.

® As conditions for entering virtual port inputs or generating virtual interrupts, you
can specify a combination of program fetch, memory access for read/write, or
memory comparison.

In addition to the above, various other 1/O settings are possible.

7.2 Method for Writing 1/0O Script

This section explains the method for defining virtual port inputs, virtual interrupts, and
other 1/0s to be written in 1/O script by using definition examples.

To define an 1/O script, write a procedure for it. Enclose a procedure with braces "{ }" as
you write it. Multiple procedures can be written in one file.

In each procedure, write settings, timings, etc. of virtual port inputs or virtual interrupts.
Each of the multiple procedures thus defined are processed in parallel with program
execution. However, the order in which each procedure is evaluated is indeterminate.
Register the 1/0 script file you've created in PD38SIM using the 10O Window menus
[Option] -> [Load] (or the Load button). Multiple 1/O script files can be registered.
However, the total number of procedures that can be registered is limited to 20.

® Procedure 1 in the example below defines the timer mode of timer 1.
In this example, a timer 1 interrupt is generated every divide-by-ratio (number of
cycles) specified for the timer 1.

® Procedure 2 in the example below defines a cycle-synchronized virtual port input.
In this example, data is input from virtual port to memory when the program has
been executed 10,000 cycles. Although the I/O Window supports virtual port inputs
in only bytes, 1/0O scripts allow for virtual port inputs in words.

195



PD38SIM User's Manual

; Definition example of 1/0 script file

while(1){
waitc [0x0021] + 1

int OXxFFEE

-> Comment statement.

; Definition of procedure 1 (example for virtual interrupt)

-> Beginning of procedure 1.

-> while statement.

-> Keeps execution of 1/0 script waiting for the number
of cycles equal to the divide-by-ratio that is set for
timerl.

-> Generates a timer 1 virtual interrupt.

-> Terminates procedure 1.

-> Beginning of procedure 2.
->Keeps execution of 1/O script waiting for 10,000 cycles.
-> Inputs 0x20 in address 0x0.

-> Inputs 1-byte data 0x30 from address 0xO0.
-> Terminates procedure 2.

; Definition of procedure 2 (example for virtual port input)
{

waitc 10000

set [0x0] = 0x20

waitc 10000

set [0x0] = 0x30
}

7.3 Composition of I/0O Script

Following statements can be written in 1/O script:

® Procedure
® 1/O script statement
® Judgment (if, else)

Execution statements are branched off by judging the evaluation result of

expression.

® Repeat statement (while) and Break statement
Statements are executed repeatedly by judging the evaluation result of

expression.
® Comment statement

Comments can be written in 1/O script. Comment statements are ignored

when executing 1/0O script.

When creating 1/O scripts, write one statement in one line. You cannot write multiple
statements in one line or one statement in multiple lines.
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7.3.1 Procedure

Procedures specify a definition block of an 1/0O script. Multiple procedures can be written
in one file. However, the number of procedures that can be defined is limited to 20. (If
procedures are defined in multiple files, this limit means that up to 20 of such procedures
can be defined.) The following shows a description format.

{
Statements
}
{
Statements
}
In the same way, multiple procedures can be defined below.

7.3.2 1/0O Script Statements

Following five statements can be used in 1/O script:

(1) waiti statement
Format: waiti number of machine instructions
Function:
Execution of the next statement is kept waiting for a specified number of machine
instructions.
Right-side expressions can be used to specify the number of machine instructions.
(Specification of right-side expressions is described later.)
For example, if following statements are written
waiti 100
set [0x800] = 0x10
the set statement is executed only after executing 100 machine instructions.

(2) waitc statement
Format: waitc number of cycles
Function:
Execution of the next statement is kept waiting for a specified number of cycles.
Right-side expressions can be used to specify the number of cycles. (Specification
of right-side expressions is described later.)
For example, if following statements are written
waitc 10000
set [0x800] = 0x10
the set statement is executed only after executing the program 10,000 cycles.
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3)

(4)

int statement

Format: int vector address

Function:
The virtual interrupt of a specified vector address is generated.
Right-side expressions can be used to specify the vector address.

(Specification of right-side expressions is described later.)
For example, if following statements are written

int Oxffec
a timer 2 (vector address Oxffec) interrupt is generated.

set statement

There are following three formats for the set statement:
Format 1:set memory address = input value
Function:

The input value is input to a specified memory address (virtual port input to
memory).

Left-side expressions can be used to specify the memory address, and right-side
expressions can be used to specify the input value. (Specifications of left-side and
right-side expressions are described later.)

For example, if following statements are written

set [0x2] = Ox1d
data Ox1d is input to memory address 0x2.

Format 2: set condition expression, memory address = input value 1,input value 2, ...
Function:

The input value 1, input value 2, etc. are sequentially input to a specified memory
address each time the conditional expression is established.

Left-side expressions can be used to specify the memory address, and right-side
expressions can be used to specify the conditional expressions and input values.
(Specifications of left-side and right-side expressions are described later.)

For example, if following statements are written

set #isfetch:0xf000 , [0x3] = 0x10 , 0x20
; #isfetch becomes true (established) when the program executes a specified
address.

data 0x10 and 0x20 are sequentially input to memory address 0x3 each time the
program executes address 0xf000.

Namely, data 0x10 is input to memory address 0x3 when address 0xf000 is
executed first, and data 0x20 is input when the address is executed next.

Format 3: set % macro variable = right-side expression
Function:
The right-side expression is placed in a specified macro variable. (Specification of
macro variables is described later.)
For example, following macro variables can be written:
set %val = 10; Macro variable val is initialized to 10.
set %val = %val + 1; Value of the macro variable is incremented by 1.
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(5)

7.3.3
Judge

pass statement
Format: pass conditional expression, pass count
Function:
Execution of the next statement is skipped a number of times as specified by the
pass count until the conditional expression is met.
Right-side expressions can be used to specify the conditional statement and pass
count. (Specification of right-side expressions is described later.)
For example, if following statements are written
pass #isint:0xffec
; #isint becomes true (established) when a specified virtual interrupt is
generated.
set [0x800] = 0x10
The set statement is executed only after a timer 2 interrupt (vector address Oxffec)
occurs three times.

Judge Statements (if, else)

statements judge the results of expressions, thereby causing the statements to be

executed to branch off. The following shows a description format.

7.3.4

if (conditional expression) {
Statement 1

} else if (conditional expression) {
Statement 2

} else {
Statement 3

}

When if (conditional expression) is true (not 0) statement 1 is executed. If the
conditional expression is false (= 0), else if (conditional expression) is evaluated to
see whether it is true or false. If the conditional expression is true, statement 2 is
executed. Otherwise, statement 3, the else statement, is executed.

The else if and else statements can be omitted.

The if statement can be nested in up to 32 levels.

Right-side expressions can be used for the conditional expression.

The conditional expressions written in 1/O script are calculated as unsigned type.
Therefore, if negative values are compared in an if statement, the operation to be
performed by PD38SIM is indeterminate.

Repeat Statement (while) and break Statement

Repeat statements judge the results of expressions, thereby executing statements
repeatedly. The following shows a description format.

while (conditional expression ) {
statement or break statement

}

If the conditional expression is true, the statement is executed repeatedly. If the
conditional expression is false, program execution exits from the loop.

The while statement can be nested in up to 32 levels.

A break statement is used if it is necessary to forcibly exit the while statement. If
the while statement is nested, program execution exits from the innermost loop.
Right-side expressions can be used for the conditional expression.
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® The conditional expressions written in 1/O script are calculated as unsigned type.
Therefore, if negative values are compared in an while statement, the operation to
be performed by PD38SIM is indeterminate.

7.3.5 Comment Statements

Comment statements are used to write comments in I/O script. The following shows a
description format.

; character string |

® A comment statement starts from a semicolon ().

® A range of statement from the semicolon (;) till the end of the line is handled as a
comment.

® Lines of comment statements are ignored when executing 1/0O scripts.

7.4 Method for Writing Right-side Expressions

Right-side expressions can be used to write the number of machine instructions or cycles,
vector address, input values, conditional expressions, or pass counts in 1/O script statements,
as well as write expressions in if and while statements. The following shows an example of
an 1/0O script statement written using right-side expressions.

waitc LABEL

waiti [0x800] + 20

if( [Ox1ff] == 0x30)
while( #isfetch:0xf000 )

7.4.1 Composition of Right-side Expressions

Right-side expressions may be composed of the following:

Constant

Symbol and label

Macro variable

Memory variable

Character constant

Operator

#isfetch, #isint, #isread, #iswrite

Each part of right-side expressions are described below.

7.4.2 Constants

Binary, decimal, and hexadecimal numbers can be input. The radix of numerals is
discriminated by a symbol added at the beginning or end of a numeric value.

Hexadecimal Decimal Binary
Beginning [ 0x,0X None %
Example 0xAB24 1234 %10010
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7.4.3 Symbols and Labels

The global symbols and global labels defined in the target program can be used.

Symbol and label names may consist of alphanumeric characters, underscore (),
period (.), and question mark (?). However, numbers cannot be used at the
beginning of symbol and label hames.

Symbol and label names can be written in up to 255 characters.

Symbol and label names are discriminated between uppercase and lowercase
letters.

The structured instructions, pseudo-instructions, macro-instructions, and reserved
op-code words of assembler sra74 cannot be used in symbol and label names.
(These, for example, include .SECTION, .BYTE, switch, and if.)

Character strings that begin with ".." cannot be used in symbol and label hames.

7.4.4 Macro Variables

Macro variables are used by adding "%" at the beginning of each variable name.

Variable names following the percent character (%) may consist of alphanumeric
characters and underscore (). However, numbers cannot be used at the
beginning of macro variable names.

Register names cannot be used in variable names.

Variable names are discriminated between uppercase and lowercase letters.

Up to 32 macro variables can be defined. Once defined, the macro variables
remain effective until PD38SIM is terminated.

7.4.5 Memory Variables

Memory variables are used when using memory values in expressions. The following
shows a format of memory variables.

[address].data-size

Expressions can be written in address. (Memory variables also can be used.)
Specify data size as shown in the table below.

For byte size Borb
For word (2-byte) size W or w

If specification of data size is omitted, the data size is assumed to be byte long.
Example 1: To reference memory contents at address 800016 in bytes
[0x8000].B or [0x8000]

Example 2: To reference memory contents at address 800016 in words
[0x8000].w
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7.4.6 Character Constants

Specified characters or character strings are handled as constants after being converted into
ASCII code.

® Characters must be enclosed with single quotations.

® Character strings must be enclosed with double quotations.

® Character strings must be within 2 characters (16 bits in length).
If a character string consists of more than two characters, only the last two
characters written in the string are operated on. For example, if you write
"ABCD," only the last two characters in this string, i.e., "CD," are operated on, the
value of which is 43441s.

7.4.7 Operators

The following lists the operators that can be written in expressions.
® The priorities of operators are such that level 1 is the highest, and level 12, the
lowest. If operators in an expression have the same priority, they are calculated
sequentially from left to right.

Operator Meaning Priority
() Parentheses Level 1
+, -, ~ Unary plus, unary minus, unary logical | Level 2
negation
* Binary multiplication, binary division Level 3
+, - Binary addition, binary subtraction Level 4
>> << Shift right, shift left Level 5
<, <=, >, >= Binary comparison Level 6
==, I= Binary comparison Level 7
& Binary logical AND Level 8
N Binary exclusive OR Level 9
| Binary logical OR Level 10
&& Logical AND Level 11
11 Logical OR Level 12

7.4.8 t#isfetch, #isint, #isread, #iswrite

These statements are used in conditional expressions of 1/O script statements and if and
while statements.

(1) #isfetch expression

Format: #isfetch: address
Function:

The value of the expression becomes true (= 1) when the program's PC value goes
to a specified address. Otherwise, the expression is false (= 0).

For example, the if statement below

if ( #isfetch:0xfc00)
becomes true (= 1) when the program's address (PC value) becomes 0xfc00.
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(2) #isint expression
Format: #isint: vector address
Function:

The value of the expression becomes true (= 1) immediately after a virtual
interrupt of a specified vector address is generated. Otherwise, the expression is
false (= 0).

For example, the if statement below

if ( #isint:Oxffee)

becomes true (= 1) if a virtual interrupt of vector address Oxffee had occurred

immediately before the if statement was evaluated.

(3) #isread expression
Format: #isread: address
Function:

The value of the expression becomes true (= 1) immediately after a specified
memory address is accessed for read (to read data from memory). Otherwise, the
expression is false (= 0).

For example, the if statement below

if (#isread:0x800)

becomes true (= 1) if memory at address 0x800 had been accessed for read

immediately before the if statement was evaluated.

(4) #iswrite expression
Format: #iswrite: address
Function:

The value of the expression becomes true (= 1) immediately after a specified
memory address is accessed for write (to write data to memory). Otherwise, the
expression is false (= 0).

For example, the if statement below

if (#iswirte:0x800)

becomes true (= 1) if memory at address 0x800 had been accessed for write

immediately before the if statement was evaluated.

7.5 Method for Writing Left-side Expressions

Left-side expressions can be written in memory addresses and macro variables of the set
statement in 1/O script statements. The following shows an example of an /O script
statement using left-side expressions.

set [0x2] = Ox1la
set %val = 10

7.5.1 Composition of Left-side Expressions

Left-side expressions may be composed of the following:

® Macro variable
® Memory variable

Each part of left-side expressions are described below.

203



PD38SIM User's Manual

7.5.2 Macro Variables

Macro variables are used by adding "%" at the beginning of each variable name.

® Variable names following the percent character (%) may consist of alphanumeric
characters and underscore (). However, numbers cannot be used at the
beginning of macro variable names.

® The values that can be handled by an expression that is substituted for macro
variables are integers in the range of 0 to FFFFFFFF.  If negative numbers are
used, they are handled as 2's complements.

When specifying a repeat count for the while statement, use of macro variables should
prove convenient.

set %val =0 ; Macro variable %val is assigned 0.
while(%val < 101 ; while statement is repeated until %val = 10.
waitc 10000
int Oxffee
set %val = %val + 1 ; %val is incremented by 1.
}

7.5.3 Memory Variables

This variable is used when writing values in memory. The following shows a format of
memory variables.

[address].data-size

® Expressions can be written in address. (Memory variables cannot be used.)
® Specify data size as shown in the table below.

For byte size Borb
For word (2-byte) size W or w

® If specification of data size is omitted, the data size is assumed to be byte long.
Example 1: When writing to memory at address 0x8000 in bytes
set [0x8000].B = 0x10 or set [0x8000] = 0x10
Example 2: When writing to memory at address 0x8000 in words
set [0x8000].w = 0x1234
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8 Coverage Information

8.1 Referencing Coverage

To reference the coverage (CO coverage) of each function in the downloaded C language
program, open the coverage window. The coverage window can be opened by selecting the
following from the PD38SIM window menu.

[Window] -> [Coverage Window]

Coverage window for checking the execution rate of each function
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_nain TR0 Ois0AT  E4.2 Double-click on the line of the
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debugll B00EE ol20DY i00.00 function you want to check.
_tdebusl 01900e  O120ED 000 % A coverage source window will open
_thabugT 1 180EE 18101 70.00 ¥ u
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~HebusfB 1707 b i
dabusé i1
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0073, 078020 g+ |;
o4 ]
s | I1802E iflhidr{
G| IS0 £ X i
QO TEEE debuglZ [1:
LTSGR Telse | =

Coverage source window for checking for each line whether the

8.2 Updating Coverage Display

When the target program is executed using a GO or STEP command, the coverage display
area of the coverage window changes to '--'. The display is not automatically updated. If
you want to update it, press the Refresh button on the toolbar (or select [Option] -> [Refresh]
from the menu).

The display of the coverage source window is automatically updated when the program has
stopped.

8.3 Initializing Coverage

To initialize the coverage measurement information, press the Clear button on the toolbar
(or select [Option] -> [Clear] from the menu). All coverage figures are cleared to 0%.
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8.4 Saving/Loading Coverage Measurement Information

The coverage measurement information can be saved to a file and the saved information can
be loaded from a file into the computer. In this way, measurement can be started
immediately following the previous one.

To save coverage measurement information

To save coverage information, select the following from the PD38SIM window menu when
the coverage window is active.

[Option] -> [File] -> [Save...]
A coverage save dialog box will appear when the above are selected from the menu.

A path can be added to the file name that is specified here.

If a file name extension is omitted, the default file extension ".cov" is added.

If an existing file name is specified for the file name here, the file will be overwritten.

A file selection dialog box appears when you click on the <Refer> button. A file name can be
specified in this dialog box also.

The coverage information is saved to the specified file when you click <OK>.

To load coverage measurement information

To load data from a file that contains the coverage measurement results saved by the "Save"
menu command into the computer, select the following from the PD38SIM window menu
when the coverage window is active.

[Option] -> [File] -> [Load...]
A file selection dialog box will appear when the above are selected from the menu.

® When the file is loaded into the computer, the coverage RAM base address is automatically
changed to one that was the base address when saved.

® A path can be added to the file name that is specified here.

® If a file name extension is omitted, the default file extension ".cov" is added.

® After entering a file name (or single-clicking on it in the file list), press the <Open> button or
double-click on the file name in the file list. Coverage information will be loaded from the
specified file into the computer.
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9 Customize Function

9.1 About Customize Function

The Customize Function allows you to add your own original functions to PD38SIM.
By loading custom command and custom window programs to PD38SIM, you can extend the
standard functions of PD38SIM.

To create custom command and custom window programs...

A special software called "CB38SIM (Custom Builder for PD38SIM)" is included with
PD38SIM. Use it to create custom command and custom window programs. The custom
command and custom window programs created with CB38SIM can be made available to
use by registering them to PD38SIM using a MACRO command. For details on how to
create custom command and custom window programs, refer to the "CB38SIM User's
Manual.

To use custom window programs...

There are two methods to show in the following to use the custom window made with
CB38SIM.

®Register the custom window in the menu, and open from the menu.
®Register the custom window with the MACRO command, and open with the
MACRO command

Show the way of registering to the menu in the following.
Refer to the following "To use custom command and custom window programs..." for
the registration with the MACRO command and the open.
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How to register for the menu
To register the custom window in the menu, select the following from the
PD38SIM Window menu:
[Optional Window] - > [Custom Window] - > [Option...]
Then, the following dialog opens.

+ regs_win

el i

el L. 1 Open the custom window

registration dialog
lz]ete |
e | Downl

Custom window launcher dialog

L 2.Input the program file name(with

File path: Refer| [0k the extension ".p") of the custom
| I'4 Cancel | window with absolute pass.
Title:

3.Input the title of menu.

M Set menu bar <

A

4.Choose display / non-display to the menu.

5.Click button

Custom window registration dialog

The change of contents of registration
To change contents of registration, open the custom window registration dialog with the
following process . Then, change contents of registration.

1.Select the custom window which
changes contents of registration.

L 2.0pen the custom window
registration dialog

| Click the button to remove

registration.

Change the turn of the display of the menu.
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The open of custom window
The menu to open the custom window when it is registered is added.

[0 Wiincloe
ST Tnput Wincow

i GLUI Output Window —
- Cowverage Window ]

Custom Window Datiomn

< 1.Choose the custom window to
open.

------- -+ 1 Program Window re g win

The custom window can be opened when the custom window is chosen with the custom
window launcher dialog and it clicks on the Run button.

To use custom command and custom window programs...

Register the custom command and custom window programs created with CB38SIM
from the Script Window using a MACRO command. Specify as the parameter the custom
command and custom window program file names (with the extension ".p" omitted)
when registering the programs to PD38SIM. This makes the programs usable.

Example: >MACRO custom<RET>

For the custom command and custom window programs registered to PD38SIM by a
MACRO command, you can execute the program and open the window using the same
procedure as used to execute a script command. To execute the program registered by a
MACRO command, use its file name as the command name as shown below.

Example: >custom<RET>

The custom command and custom window programs registered by a MACRO
command remain intact until they are deleted from PD38SIM by a DELMACRO or
DELMACROALL command. (They are retained even when you quit PD38SIM.)

To find the custom command or custom window program thus registered, PD38SIM
searches its current directory (one that has been set by a script command CD). If these
programs are stored in some other directory, specify that directory according to an
explanation of the search directory in the later section of this manual.

To delete custom command and custom window programs...

To delete the custom command and custom window programs registered to PD38SIM
by a MACRO command, use a DELMACRO command by specifying the registered file
name of the program (not including the extension) in it or a DELMACROALL command.
When using a DELMACRO command, only the specified custom command or custom
window program is deleted. When using a DELMACROALL command, all of the
registered custom command and custom window programs are deleted.

Example: >DELMACRO custom<RET>
>DELMACROALL<RET>
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To set the search directory of custom command and custom window
programs...

The custom command and custom window programs registered by a MACRO
command are loaded into PD38SIM when they are executed. The custom command and
custom window programs to be loaded are searched for from the directory that has been
set by a MACROPATH (MPATH) command. Only one directory can be specified by a

MACROPATH (MPATH) command.
Example: >MACROPATH c:¥usr¥project¥custom<RET>
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The open of custom window
The menu to open the custom window when it is registered is added.

[0 Wiincloe
ST Tnput Wincow

i GLUI Output Window —
- Cowverage Window ]

Custom Window Datiomn

< 1.Choose the custom window to
open.

------- -+ 1 Program Window re g win

The custom window can be opened when the custom window is chosen with the custom
window launcher dialog and it clicks on the Run button.

To use custom command and custom window programs...

Register the custom command and custom window programs created with CB38SIM
from the Script Window using a MACRO command. Specify as the parameter the custom
command and custom window program file names (with the extension ".p" omitted)
when registering the programs to PD38SIM. This makes the programs usable.

Example: >MACRO custom<RET>

For the custom command and custom window programs registered to PD38SIM by a
MACRO command, you can execute the program and open the window using the same
procedure as used to execute a script command. To execute the program registered by a
MACRO command, use its file name as the command name as shown below.

Example: >custom<RET>

The custom command and custom window programs registered by a MACRO
command remain intact until they are deleted from PD38SIM by a DELMACRO or
DELMACROALL command. (They are retained even when you quit PD38SIM.)

To find the custom command or custom window program thus registered, PD38SIM
searches its current directory (one that has been set by a script command CD). If these
programs are stored in some other directory, specify that directory according to an
explanation of the search directory in the later section of this manual.

To delete custom command and custom window programs...

To delete the custom command and custom window programs registered to PD38SIM
by a MACRO command, use a DELMACRO command by specifying the registered file
name of the program (not including the extension) in it or a DELMACROALL command.
When using a DELMACRO command, only the specified custom command or custom
window program is deleted. When using a DELMACROALL command, all of the
registered custom command and custom window programs are deleted.

Example: >DELMACRO custom<RET>
>DELMACROALL<RET>
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To set the search directory of custom command and custom window
programs...

The custom command and custom window programs registered by a MACRO
command are loaded into PD38SIM when they are executed. The custom command and
custom window programs to be loaded are searched for from the directory that has been
set by a MACROPATH (MPATH) command. Only one directory can be specified by a

MACROPATH (MPATH) command.
Example: >MACROPATH c:¥usr¥project¥custom<RET>
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1 Table of Script Commands

1.1 Input Format

® The format for entering PD38SIM script commands is as follows:
1. Insert one or more spaces or tabs between the command and its parameter(s).
2. You can use uppercase and lowercase letters and numerics for the command.

® Description of symbols used in command format

Parameter Command format
XXXX XXXX must be input
[ XXXX] XXXX is optional

{X1] X2 ] X3} |Oneof X1, X2, or X3 must be input
[{X1] X2 ] X3}]| Input can be omitted, or you can input one of X1, X2, or X3
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1.2 Tables of Commands

In the following tables of commands, commands shown with half-tone screening can be

executed at run time.

The abbreviated forms of commands are shown in parenthesis after the full command.

See the PD38SIM on-line help for details of each command. To display on-line help, enter
the following from the PD38SIM Window menu:
[Help]->] Index]

1.2.1 Execution Commands

Command Command format Summary

Go(G) Go [ start address ] Run target program.

GoFree(GF) GoFree [ start address ] Free-run target program.

STOP STOP Stop target program.

STATUS STATUS Display status of target program
execution.

Step(S) Step [ number of steps ] Step execution at source level.

Steplnstruction(Sl)

Steplnstruction [ number of steps ]

Step execution at machine language
level.

OverStep(O)

OverStep [ number of steps ]

Over-step execution at source level.

OverSteplnstruction (Ol)

OverSteplnstruction [ number of steps ]

Over-step execution at machine
language level.

RETurn(RET)

RETuUrn

Return execution at source level.

RETurnlInstruction(RETI)

RETurnlnstruction

Return execution at machine language
level.

RESET

RESET

Reset target program.

1.2.2 File Operation Commands

Command Command format Summary

Load(L) Load Filename [ .hex | .sym] Download HEX/SYM file.
LoadHex(LH) LoadHex Filename [ .hex ] Download HEX file.
LoadiE(LE) Loadle Filename [ .695 ] Download 695 file.

LoadSymbol(LS)

LoadSymbol Filename [ .695 | .sym ]

Download debugging information.

UploadHex(UH)

UploadHex start address,end address,filename

Output contents of specified memory
area to hex file.

1.2.3 Register Operation Commands

Command

Command format

Summary

Register(R)

(1)Register [ register name ]
(2)Register register name, set value

(1) Check value of specified register.
(2) Set value of specified register.

1.2.4 Memory Operation Commands

Command Command format Summary

DumpByte(DB) DumpByte [ start address [ ,end address ] ] Display contents of memory in 1-byte units.

SetMemoryByte(MB) setMemoryByte address [ ,set value [, ... ]] Change contents of memory at specified
address in 1-byte units.
Enter "." to stop.

FillByte(FB) FillByte start address,end address,aet value Write specified data to specified address
range in 1-byte units.

MOVE MOVE start addressl1,end address, start address2 Move contents of specified memory range to
destination address.

MOVEWord(MOVEW) MOVEWord start addressl1,end address, start Move contents of specified memory range to

address2 destination address in 2-byte units..
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1.2.5 RAM Monitor Commands

Command

Command format

Summary

RRAM

(1) RRAM
(2) RRAM SET, Address
(3) RRAM CLEAR

(1)Checks the RAM monitor area.

(2)Sets the RAM monitor area to the
specified address.

(3)Initializes the access state of the RAM
monitor area.

1.2.6 Assemble/Disassemble Commands

Command Command format Summary
Assemble(A) Assemble [address] Assemble  line-by-line  from  specified
address.

DisAssemble(DA)

DisAssemble [ start address [,end address] ]

Display result of disassembling specified
area.

MODule(MOD) MODule Display all modules (object names).
SCOPE (1) SCOPE (1) Display current scope.

(2) SCOPE module name (2) Set scope to specified module.
SECtion(SEC) SECTION Display section information.
BIT (1) BIT (1) Display all bit symbols.

(2) BIT{GLOBAL | G}, Bitsymbol [, Data]

(3) BIT{LOCAL | L}, Bitsymbol , Data

(2) Set value of bit showed by specified
global bit symbol.

(3) Set value of bit showed by specified local
bit symbol.

SYMbol(SYM)

(1) SYMbol
(2) SYMbol { GLOBAL | G} [, symbol ]
(3) SYMbol { LOCAL J L}[, symbol ]

(1) Display all symbols.
(2) Display global symbols.
(3) Display local symbols.

EXPress(EXP)

EXPress assembler expression

Display value of specified assembler
expression.

1.2.7 Software Break Setting Commands

Command

Command format

Summary

SoftwareBreak(SB)

(1) SoftwareBreak

(2) SoftwareBreak address

(1)Display currently set software
break points.

(2)Set software break point at
specified address.

SoftwareBreakClear(SBC)

SoftwareBreakClear address

Delete software break point at
specified address.

SoftwareBreakClearAll

SoftwareBreakClearAll

Delete all software break points.

(SBCA)

SoftwareBreakDisable SoftwareBreakDisable address Disable software break point at
(SBD) specified address.

SoftwareBreakDisableAll SoftwareBreakDisableAll Disable all software break points.
(SBDA)

SoftwareBreakEnable SoftwareBreakEnable Address Enable software break point at
(SBE) specified address.

SoftwareBreakEnableAll SoftwareBreakEnableAll Enable all software break points.
(SBEA)

BREAKAT BREAKAT line No. [ ,source filename ] Set software break point at

specified line No.
BREAKIN BREAKIN function name [ ,module name ] Set software break point at start of

specified function.
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1.2.8 Hardware Break Setting Commands

Command Command format

Summary

HardwareBreak(HB) (1) HardwareBreak
(2) HardwareBreak address,

[ [{BYTE}][, reference-data
[, comparison-condition]]]]

(1) Reference hardware break point.
(2) Set hardware break point.

{READ | WRITE | RW | FETCH } [, [passes] | see “Supplementation

explanation of Script
Commands” for details.

HardwareBreakClear HardwareBreakClear address Clears hardware break point at
(HBC) specified address.
HardwareBreakClearAll | HardwareBreakClearAll Clears all hardware break points.
(HBCA)

BreakMode(BM) (1) BreakMode (1) Check hardware break mode.

(2) BreakMode { ON | OFF}

(2) Set hardware break mode.

1.2.9 Coverage Measurement Commands

Command Command format

Summary

CoVerage(CV) (1)Coverage

(2)Coverage LOCAL [, start address, end address ]
(3)Coverage GLOBAL [, start address, end address ]
(4) Coverage TOTAL [, start address, end address ]
(5) Coverage FUNC

(6) Coverage CLEAR

(7) Coverage DISP, starting address for displaying

(1) Check starting address for displaying the
results of coverage measurements.

(2) Display results of coverage measurements
in 1-byte units.

(3) Display results of coverage measurements
in 4-byte units.

(4) Display results of coverage measurements
as percentages.

(5) Display results of coverage measurements
of sub-routines as percentages.

(6) Initialize memory for coverage
measurements.

(7) Set starting address for displaying the
results of coverage measurements.

See “Supplementation explanation of

Script Commands” for details.

1.2.10 StackMonitor Command

Command Command format Summary
StackMonitor(SM) (1) StackMonitor (1) Checks the stack monitor mode.
(2) StackMonitor { ON | OFF } (2) Turns the stack monitor on/off.

1.2.11 Cycle Count Command

Command Command format

Summary

CYcle(CY) (1) CYycle
(2) CYcle {ON | OFF}

(1) Checks the cycle count mode.
CYCLE OFF: The number of total execution cycles
is displayed.
CYCLE ON: The number of accumulation
execution cycles from the CYCLE ON specification
is displayed.

(2) Turns the cycle count on/off.
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1.2.12 Script/Log-File Commands

Command Command format Summary

SCRIPT SCRIPT filename Open script file.

EXIT EXIT Close script file.

WAIT WAIT [ BREAK ] Wait for command input until target

program stops.

PAUSE PAUSE “MESSAGE” Display specified message in Pause
dialog box and wait for user to press
button.

SLEEP SLEEP number of seconds Wait for command input for specified
number of seconds.

LOGON LOGON [ Filename [ .file attribute ] ] Open log file.

LOGOFF LOGGOFF Close log file.

1.2.13 Program Window Control Commands

Command Command format Summary
PATH PATH [ search pass [ ;search pass ;....]] Set source file path.
FILE (1) FILE (1) List source files.

(2) FILE source filename

(2) Display specified source file.

1.2.14C-Language Debugging Commands

Command Command format Summary
PRINT PRINT variable expression Check value of specified C variable expression.
SET SET variable expression, value Set specified data in specified C

variable expression.

1.2.15Custom Command Program/Custom Window Program

Command Command format Summary
MACRO (1)MACRO (1)Refrence a list of added custom command and
(2)MACRO custom command’'s programname/ custom window programs.
custom window’s program (2)Add a specified custom command and custom
window program.
DELMACRO DELMACLRO custom command’s programname/ | Delete a specified custom command and
custom window's program ccustom window program.
DELMACROALL DELMACROALL Delete all specified custom command and
ccustom window programs.
MACROPATH(MPATH) [ (1) MACROPATH (1)Refrence the search directory that is set.

(2JMACROPATH directory_name

(2)Set the directory where to search for custom
command and custom window programs.
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1.2.16 Utility Commands

Command Command format Summary

RADIX (1) RADIX (1) Check radix for input of constants.
(2) RADIX{2] 8] 10] 16} (2) Set radix for input of constants.

ALIAS (1)ALIAS (1) Check definition of command alias.
(2) ALIAS new name , command name (2) Define command alias.

UNALIAS UNALIAS new name Delete specified alias.

UNALIASALL UNALIASALL Delete all aliases.

VERsion(VER) VERsion Display PD38SIM versions.

DATE DATE Display current date and time (yymmdd, and

time).

ECHO ECHO “MESSAGE” Display specified parameter.

QUIT QUIT Quit PD38SIM.

CD (1) CD (1) Checks the current directory.
(2) CD directory_name (2) Sets the current directory.
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1.2.17 Supplementation explanation of Script Commands

HardwareBreak(HB)
Setting and Checking Hardware Breaks

Input format
Format 1: HardwareBreak
Format 2: HardwareBreak address, FETCH [, passes ]
Format 3: HardwareBreak address, access-condition [, passes ]
Format 4: HardwareBreak address, access-condition, [ passes ], size
Format 5: HardwareBreak address, access-condition, [ passes ], [ size ]
, reference-data [, Comparison-condition ]

The following table shows the values that can be specified for access-condition, size, and
comparison condition.

Access-condition READ, R, WRITE, W, RW
size BYTE, B
Comparison-condition | <, >, <=, >= I= ==

Function:
® Hardware breaks allow you to stop target program execution on detection of data
being read from or written to memory or on detection of an instruction fetch.
® PD38SIM allows a maximum of 64 hardware breakpoints to be set.
® To use hardware breaks, use the BreakMode command as shown below to enable
the break.
BreakMode ON

Checking hardware break settings

Use format 1. Enter the following to display the contents of the hardware break setting.
HardwareBreak
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Stopping program execution on execution of the instruction at the
specified address

Use format 2.
® Enter the following to stop execution of the target program on execution of the
instruction at address 80001s.
HardwareBreak 8000, FETCH

® Enter the following to stop execution of the target program on 10th execution
of the instruction at address 80001s.
HardwareBreak 8000, FETCH, 10
If not specified, the default number of passes is 1. (This also applies to other
formats.)

Stopping program execution when data at the specified address is
accessed

Use formats 3, 4, or 5. The following table shows the differences between the respective
formats.

Format 3 Use to stop program execution regardless of the value of the
accessed data.

Format 4 Use to stop program execution according to the size of the accessed
data.

Format 5 Use to stop program execution according to the accessed data.

® Enter the following to stop program execution when any data is written to
address 3016 (format 3).
HardwareBreak 30, WRITE
You can abbreviate WRITE to W. Specify READ or R to stop program
execution when data is read, or RW when data is read or written.

® Enter the following to stop execution when 1 bytes of data is written to
address 3016 (format 4):
HardwareBreak 30, WRITE, , BYTE
You can abbreviate BYTE to B.
If not specified, the default size is BYTE. (This also applies to other formats.)

® Enter the following to stop program execution when a value of 5016 is written
to 3016 (format 5).
HardwareBreak 30, WRITE, , , 50
As with other formats, '=="is assumed if data is specified for comparison but
no condition is specified. (This also applies to other formats.)

® Enter the following to stop program execution when a value of 5016 or more is
written to 3016 (format 5).
HardwareBreak 30, WRITE, , , 50, >=
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CoVerage(CV)
Coverage Measurement

Use the coverage measuring function to check addresses accessed during execution. The
coverage measurement function is realized using the CoVerage (CV) script command. For
details of using script commands, see Section 7.1, "Executing Script Commands" in the Basic
Operation part.

Input format:
Format 1: CoVerage
Format 2: CoVerage { LOCAL | GLOBAL | TOTAL }[, starting address,
ending_address ]
Format 3: CoVerage FUNC
Format 4: CoVerage CLEAR
Format 5: CoVerage DISP, starting address for displaying the results of coverage

Function:
® The coverage function records addresses that have been accessed during execution
of the target program (CO coverage).

To run coverage measurement and log access details

Run the target program. See Section 2.1, "Starting and Stopping" in the Basic
Operation for details.

To check accessed addresses

Use formats 2 and 3. You can check addresses from 000016 to FFFFs.
® Enter the following to check the results of coverage measurements between
address 800016 and 8FFFisin 1-byte units (format 2):
CoVerage LOCAL, 8000, 8FFF

® Enter the following to check the results of coverage measurements between
address 800016 and 8FFFus in 4-byte units (format 2):
CoVerage GLOBAL, 8000, 8FFF

® Enter the following to check the results of coverage measurements between
address 800016 and 8FFF1s displayed as a percentage (format 2):
CoVerage TOTAL, 8000, 8FFF

® Enter the following to check the results of coverage measurements displayed
as percentages of subroutines (functions) (format 3):
CoVerage FUNC

To initialize the previous results of coverage measurements

Use format 4.
® Enter the following to initialize the results of coverage measurements:
CoVerage CLEAR
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To check and set the starting address for displaying the results of
coverage measurements

Use format 1 or format 5. If you omit the starting or ending address when checking the
results of coverage measurements, the system displays 1KB of results from the display

starting address.

® Enter the following to check the display starting address for the results of

coverage measurements:
CoVerage

® Enter the following to specify address C0001s as the starting address for

displaying the results of coverage measurements.
CoVerage DISP, C000

If, without specifying a starting or ending address, you check the results of
coverage measurements after setting the display starting address to C000zs,
the display extends from C00016 to C4001s.
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2 Writing Script Files

PD38SIM allows you to run script files in a Script Window. The script file contains the
controls necessary for automatically executing the script commands.

2.1 Structural Elements of a Script File

You can include the following in script files:

Script commands

Assign statements

Conditional statements (if, else, endi)

Program execution branches to the statement(s) to be executed according to the
result of the conditional expression.

Loop statements (while, endw)

A block of one or more statements is repeatedly executed according to the
expression.

break statement

Exits from the innermost loop.

Comment statements

You can include comments in a script file. The comment statements are ignored
when the script commands are executed.

Specify only one statement on each line of the script file. You cannot specify more than one
statement on a line, or write statements that span two or more lines.

2.1.1 Script Commands

You can use the same script commands that you enter in the Script Window. You can also
call script files from within other script files (nesting up to 5 levels).

2.1.2 Assign Statements

Assign statements define and initialize macro variables and assign values. The following
shows the format to be used.

| % macro-variable = expression |

You can use alphanumerics and the underscore () in macro variable names.
However, you cannot use a numeric to start a macro variable name.

You can specify any expression of which the value is an integer between O and
FFFFFFFF16 to be assigned in a macro variable. If you specify a negative number,
it is processed as twos complement.

You can use macro variables within the expression.

Always precede macro variables with the "%" sign.
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2.1.3 Conditional Statements (if, endi, else)

In a conditional statement, different statements are executed according to whether the
condition is true or false. The following shows the format to be used.

if (expression)
statement 1
else
statement 2
endi

® |If the expression is true (other than 0), statement 1 is executed. If false, (0),
statement 2 is executed.

® You can omit the else statement. If omitted and the expression is false, execution
jumps to the line after the endi statement.

® if statements can be nested (up to 32 levels).

2.1.4 Loop Statements (while, endw) and Break Statement

In loop statements, execution of a group of statements is repeated while the expression is
true. The following shows the format to be used.

while (expression)
statement
endw

® |If the expression is true, the group of statements is repeated. If false, the loop is
exited (and the statement following the endw statement is executed).

® You can nest while statements up to 32 levels.

® Use the break statement to forcibly exit a while loop. If while statements are nested,
break exits from the innermost loop.

2.1.5 Comment statements

You can include comments in a script file. Use the following format.

[ character string |

® Write the statement after a semicolon (;). You can include only spaces and tabs in
front of the semicolon.
® Lines with comment statements are ignored when the script file is executed.
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Notes:

You cannot include comments on the same lines as script commands.

You can nest script files up to five levels.

You can nest if statements and while statements up to 32 levels.

If statements must be paired with endi statements, and while statements with
endw statements in each script file.

Expressions included in script files are evaluated as unsigned types. Therefore,
operation cannot be guaranteed if you use negative values for comparison in if or
while statements.

You can specify up to 4096 characters per line. An error occurs if a line exceeds this
number of characters.

When a script file containing illegal commands is automatically executed (when
you select [Option]->[Script]->[Run] from the Script Window menu after
opening a script file, or click the <Run> button in the Script Window), execution of
the script file continues even after the error is detected, except when the script line
itself cannot be read.

If an error is detected and the script file continues to be executed, operation after
detection of the error cannot be guaranteed. Reliability cannot therefore be placed
on the results of execution after an error has been detected.

2.2 Writing Expressions

PD38SIM allows you to use expressions for specifying addresses, data, and number of
passes, etc. The following shows example commands using expressions.

>DB TABLE1
>DB TABLE1+20

2.2.1 Elements of Expressions

You can use the following elements in expressions:

Constants

Symbols and labels
Macro variables
Register variables
Memory variables
Line Nos.
Character constants
Operators

The following describes the respective elements.
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2.2.2 Constants

You can use binary, octal, decimal, or hexadecimals. The prefix or suffix symbol attached to
the numerical value indicates which radix is used.

Hexadecimal | Decimal | Octal Binary™
Prefix 0x,0X @ None %
Suffix h,H None 0,0 b,B
Examples 0xAB24 @1234 12340 %10010

AB24h 10010b

“1You can only specify % when the predetermined radix is hexadecimal.

If you are inputting a radix that matches the predetermined radix, you can omit
the symbol that indicates the radix (excluding binary).

Use the RADIX command to set the predetermined value of a radix. However, in
the cases shown below, the radix is fixed regardless of what you specify in a RADIX
command.

Type Radix
Address Hex
Line No. Dec

No. of executions
No. of passes
No. of limits

2.2.3 Symbols and labels

You can include symbols and labels defined in your target program, or symbols and labels
defined using the Assemble command.

You can include alphanumerics, the underscore (), period (.), and question mark
(?) in symbols and labels. However, do not start with a numeric.

Symbols and labels can consist of up to 255 characters.

Uppercase and lowercase letters are unique.

You cannot include the assembler sra74 structured instructions, pseudo
instructions, macro instructions, operation code, or reserved words
(.SECTION, .BYTE, switch, if, etc.).

You cannot use strings that start with two periods (..) for symbols or labels.

Note 1: Local label symbol and scope
PD38SIM supports both global label symbols, which can be referenced from the whole
program area, and local label symbols, which can only be referenced within the file in
which they are declared.

The effective range of local label symbols is known as the scope, which is measured in
units of object files (files with the ".r74" attribute). The scope is switched in PD38SIM in
the following circumstances:

When a command is entered
The object file that includes the address indicated by the program counter
becomes the current scope. When the SCOPE command is used to set the scope,
the specified scope is the active scope.
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Note 2:

During command execution
The current scope automatically switches depending on the program address
being handled by the command.

Priority levels of labels and symbols

The conversion of values to labels or symbols, and vice versa, is subject to the following levels of
priority:

Conversion of address values

Local labels

Global labels

Local symbols

Global symbols

Local labels outside current scope
Local symbols outside current scope

oukrwnpE

Conversion of data values

1. Local symbols

2. Global symbols

3. Local labels

4. Global labels

5. Local symbols outside current scope
6. Local labels outside current scope

Conversion of bit values

1. Local bit symbols

2. Global bit symbols

3. Local bit symbols outside current scope

2.2.4 Macro Variables

Macro variables are defined by assign statements in the script file. See Section 2.1,
"Structural Elements of a Script File" in the Reference part for details.

Precede variables with '%' for use as macro variables.

You can specify alphanumerics and/or the underbar () in the variable name
following the percent sign (%). However, do not start the names with a numeric.
You cannot use the names of registers as variable names.

Uppercase and lowercase letters are differentiated in variable names.

You can define a maximum of 32 macro variables. Once defined, a macro variable
remains valid until you quit PD38SIM.

Macro variables are useful for specifying the number of iterations of the while statement.
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2.2.5 Register variables

Register variables are used for using the values of registers in an expression. Precede the
name of the register with ' ' to use it as a register variable. Use the following format.

%register-name
You can use the following registers.
A X, Y,S,PC,F
Uppercase and lowercase letters are not unique in register names. You can specify either.

2.2.6 Memory variables

Use memory variables to use memory values in expressions. The format is as follows:
[ address ] .data-size

® You can specify expressions in addresses (you can also specify memory variables).
® The data size is specified as shown in the following table.

Byte length: Borb
Word (2-byte) length: W or w

® The default data size is word, if not specified.
Example 1: Referencing the contents of memory at address 800016 in bytes

[8000h] .B
Example 2: Referencing the contents of memory at address 800016 in words
[8000h] W

2.2.7 Line Nos.

These are source file line Nos. The format for line Nos. is as follows:

#line_no
#line_no.”source file name”

® Specify line Nos. in decimal.

® You can only specify line Nos. in which software breaks can be set.
You cannot specify lines in which no assembler instructions have been generated,
including comment lines and blank lines.

® If you omit the name of the source file, the line Nos. apply to the source file
displayed in the Program Window.

® Include the file attribute in the name of the source file.

® Do not include any spaces between the line No. and name of the source file.
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2.2.8 Character constants

The specified character or character string is converted into ASCII code and processed as a
constant.

Enclose characters in single quote marks.

Enclose character strings in double quote marks.

The character string must consist of one or two characters (16 bits max.).

If more than two characters are specified, the last two characters of the string are
processed. For example, "ABCD" would be processed as "CD", or value 43441s.

2.2.9 Operators

The table below lists the operators that you can use in expressions.

The priority of operators is indicated by the level, level 1 being the highest and
level 8 the lowest.

If two or more operators have the same level of priority, they are evaluated in order
from the left of the expression.

Operator Function Priority level

() Brackets Level 1

+, =, ~ Monadic positive, monadic negative, | Level 2
monadic logical NOT

* Dyadic multiply, dyadic divide Level 3

+, - Dyadic add, dyadic subtract Level 4

>> << Right shift, left shift Level 5

& Dyadic logical AND Level 6

1.~ Dyadic logical OR, Level 7
dyadic exclusive OR

<, <=, > >= == |=| Dyadic comparison Level 8
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3 C Expressions

3.1 Writing C Expressions

You can use C expressions consisting of the tokens shown below for registering C
watchpoints and for specifying the values to be assigned to C watchpoints.

Token Example
Immediate values 10, OxOa, 012
Mathematical operators -,
Pointers oRR L.
Reference &
Sign inversion -
Member reference using comma Struct . Menber
Member reference using arrow St ruct - >Menber
Parentheses (, )
Arrays Array [ 2] , DArray [ 2] [ 3] ...
Casting to basic types (int), (char*), (unsigned long *),...
Casting to typedef types (DWORD), (ENUM, ...
Variable names and function names var, i, j, func,...
Character constants VAN ¢ BRI
Character string literals "abcdef”, "1 ama boy.”,...

3.1.1 Immediate Values

You can use hexadecimals, decimals, and octals as immediate values. Values starting with
Ox are processed as hexadecimals, those with O as octals, and those without either prefix as
decimals.

Notes:

® You cannot register only immediate values as C watchpoints.
® Immediate values are valid only when used in a C expression that specifies a C
watchpoint, and when specifying a value to be assigned.
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3.1.2 Mathematical Operators

You can use the addition (+), subtraction (-), multiplication (*), and division (/)
mathematical operators. The following shows the order of priority in which they are
evaluated.

*).(/)>(*).(-)
Note:
® There is no support currently for mathematical operators for floating point
numbers.
3.1.3 Pointers

Pointers are indicated by the asterisk (*). You can use pointer to pointers **, and pointer to
pointer to pointers ***, etc.

Examples: "*variable_name", "**variable_name", etc.
Note:
® Immediate values cannot be processed as pointers. That is, you cannot specify
*0xEO000, for example.
3.1.4 Reference

References are indicated by the ampersand (&). You can only specify "&variable_name".

3.1.5 Sign Inversion

Sign inversion is indicated by the minus sign (). You can only specify "-immediate_value"
or "-variable_name". No sign inversion is performed if you specify 2 (or any even number of)
minus signs.

Note:

® There is no support currently for sign inversion of floating point numbers.

3.1.6 Member Reference Using Comma

You can only use "variable_name.member_name" for checking the members of structures
and unions using the comma.

Example:
struct S{
int memberl;
char member?2;
};
struct S STRUCT;
struct S *STRUCT_P;
In this case, STRUCT .memberl, (*STRUCT_P).member2 correctly checks the
members.
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3.1.7 Member Reference Using Arrow

You can only use "variable_name->member_name" for checking the members of structures
and unions using the arrow.

Example:
struct S{
int memberl;
char member2;
};
struct S STRUCT;
struct S *STRUCT_P;
In this case, (&STRUCT)->member1, STRUCT_P->member2 correctly checks the
members.

3.1.8 Parentheses

Use the ‘(" and ") to specify priority of calculation within an expression.

3.1.9 Arrays
Youcanusethe' [ ‘and’ ] ‘to specify the elements of an array. You can code arrays as
follows: "variable_name [ (element_No or variable) ] ", "variable_name

[ (element_No or variable) 7] [ (element_No or variable) ] ", etc.

3.1.10 Casting to Basic Types

You can cast to C basic types char, short, int, and long, and cast to the pointer types to these
basic types. When casting to a pointer type, you can also use pointers to pointers and
pointers to pointers to pointers, etc.

Note that if signed or unsigned is not specified, the default values are as follows:

Basic type Default
char unsigned
short signed
int signed
long signed

Notes:

® You cannot cast to floating point C basic types (float and double).
® You cannot cast register variables.

3.1.11 Casting to typedef Types

You can use casting to typedef types (types other than the C basic types) and the pointer
types to them. When casting to a pointer type, you can also use pointers to pointers and
pointers to pointers to pointers, etc.

Note:

® You cannot cast to struct or union types or the pointers to those types.
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3.1.12 Variable Names and Function Names

As defined in C, variable and function names are character strings that start with a letter.
They can consist of up to 255 characters.

3.1.13 Character Constants

You can use characters enclosed in single quote marks (”) as character constants. For
example, "A”, ”b” , etc. These character constants are converted to ASCII code and used as
1-byte immediate values.

Notes:

® You cannot register character constants only as C watchpoints.

® Character constants are valid only when used in a C expression that specifies a C
watchpoint, and when specifying a value to be assigned (character constants are
processed in the same manner as immediate values).

3.1.14 Character String Literals

You can use character strings enclosed in double quote marks (’’) as character string literals.
Examples are abcde™, ’1 am a boy.”, etc.

Note:

® Character string literals can only be placed on the right side of an assignment
operator in an expression. They can only be used when the left side of the
assignment operator is a char array or a char pointer type.
In all other cases, a syntax error results.

3.2 Display Format of C Expressions

C expressions in the data display areas of the C Watch, File, File Local, and Global Windows
are displayed as their type name, C expression (variable name), and result of calculation
(value), as shown below.

Add | Addx| Del | Delal | ' Set | Cancel| Radix |

+lunsizgred char *) *(zcpp) = Ox4BE4F "ABCT ﬂ
{signed short int) gsho = -32768
+(sigred char *) zsco = 04 Bl oo

ned long)
(ur15|gr1ed char) *(gCD) z
-i=t rl‘r+ _[-‘onl—]ﬂTM_gE.dJ_: _[]_KEAEE_Q_
(Jn=igned charllec = 717
(Unsigned charl|auc = "2[
(dizgned char) eggc = '3’ v

EI 2y

Type Result of calculation (value)

C expression (variable name)

The following describes the display formats of the respective types.
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3.2.1 Enumeration Types

® When the result (value) of calculation has been defined, its name is displayed.

(DATE) date = Sunday (‘all Radices)

® If the result (value) of calculation has not been defined, it is displayed as follows:
(DATE) date = 16 (when Radix is in initial state)
(DATE) date = 0x10 (' when Radix is hex)
(DATE) date = 0000000000010000B (when Radix is binary)

3.2.2 Basic Types

® When the result of calculation is a basic type other than a char type or floating point
type, it is displayed as_follows:

(unsigned int) 1 = 65280 (when Radix is in initial state)
(unsigned int) i = OxFFOO (' when Radix is hex)
(unsigned int) 1 = 1111111100000000B (when Radix is binary)

® When the result of calculation is a char type, it is displayed as follows:

(unsigned char) c = *J’ (when Radix is in initial state)
(unsigned char) c = Ox4A ( when Radix is hex)
(unsigned char) c = 10100100B (when Radix is binary)

® When the result of calculation is a floating point, it is displayed as follows:

(double) d = 8.207880399131839E-304 ( when Radix is in initial state)
(double) d = 0x10203045060708 (when Radix is hex)
(double) d = 0000000010..... 1000B ( when Radix is binary)

(..... indicates abbreviation)

3.2.3 Pointer Types

® When the result of calculation is a pointer type to other than a char* type, it is
displayed in hexadecimal as follows:
(unsigned int *) p = 0x1234 (all Radices)

® When the result of calculation is a char* type, you can select the display format of the
string or a character in the menu [Option] -> [View] -> [Display String].

-string types

(unsigned char *) str = 0x1234 *’Japan” (all Radices)
-character types
(unsigned char *) str = 0x1234 (74 “J7) (all Radices)
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When the result of calculation is a char* type, it is displayed as follows:
(unsigned char *) str = 0x1234 Japan” (all Radices)

If the string contains a non-printing code prior to the code to show the end of the
string (0), it is displayed up to the non-printing character and the closing quote mark

is not displayed.
(unsigned char *) str = 0x1234 ’Jap (all Radices)

Also if the string contains more than 80 characters, the closing quote mark is not
displayed.

When the C expression is an pointer type, a '+' is displayed to the left of the type
name.

‘+’ indicating pointer type

Addx| Del |Deldll| Set | Cancel| Radix|

E dd |

(Plunsigned char *) *(zcpp) = Oxd4E4F "ABCY il
(signed short int) asho = -32763

+(sizred char %) zscp = 0xdE51 "C7

(signed long) gl = 2147483647

{unsigned char) *{gcp) = "4
-(struct _GSDATA) =sdl = 0x5D5Y

(unsigned char) ec = 1

(unsigned char) guc = 727

(zigred char) g=c = "3’ -
A » //:

You can double-click on lines indicated by a '+' to see the members of that structure or
union. The '+' changes to a '-' while the members are displayed. To return to the
original display, double click the line, now indicated by the '-'.

3.2.4 Array Types

When the result of calculation is an array type other thanachar[ ] type, the
starting address is displayed in hex as follows:
(signed int [ 10 ] ) z = 0x1234 (all Radices)

When the result of calculationisachar[ ] type, it is displayed as follows:
(unsigned char [ 10 ] ) str = 0x1234 Japan” (all Radices)

If the string contains a non-printing code prior to the code to show the end of the
string (0), it is displayed up to the non-printing character and the closing quote mark

is not displayed.
(unsigned char [ 10 7 ) str = 0x1234 Jap (all Radices)

Also if the string contains more than 80 characters, the closing quote mark is not
displayed.

When the C expression is an array type as same as pointer type, a '+' is display to the
left of the type name. You can see the elements of the array by using this indicating.
(for the details, refer 3.2.4 Pointer types)
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When the number of the array elements is more than 1000, the following dialog box
open. Specify the number of the elements in the dialog box.

Flease set array area.

Start: |D

End: I
Ok | Cancel

The elements from the index specified in "Start" to the index specified in "End" are displayed.
If you specify the value more than the max index of the array, the value is regarded as max
index of the array.

When you click the "Cancel" button, the elements are not displayed.

3.2.5 Function Types

® When the result of calculation is a function type, the starting address is displayed in
hex as follows:
(void()) main = OxFO000 (‘all Radices)

3.2.6 Reference Types

® When the result of calculation is a reference type, the reference address is displayed
in hex as follows:
(signed int &) ref = 0xD038 (‘all Radices)

3.2.7 Bit Field Types

® When the result of calculation is a bit field type, it is displayed as follows:
(unsigned int :13) s.f = 8191 (when Radix is in initial state)

(unsigned int :13) s.Ff Ox1FFF ( when Radix is hex)

(unsigned int :13) s.Ff

1111111111111B (when Radix is binary)

3.2.8 When No C Symbol is Found

® If the calculated expression contained a C symbol that could not be found, it is
displayed as follows:
(O x = <not active> (‘all Radices)

3.2.9 Syntax Errors

® When the calculated expression contains a syntax error, it is displayed as follows:
QO str*(p = <syntax error> (all Radices)

(where str*(p is the syntax error)

236



C Expressions

3.2.10 Structure and Union Types

® When the result of calculation is a structure or union type, the address is displayed in
hex as follows:
(Data) v = 0x1234 (‘all Radices)

If, as in structures and unions, the C expression consists of members, a '+' is displayed
to the left of the type name (tag name).

‘+" indicating structure or union

[ [ Wfindow
vAdd | Addx| [ Del | [Set | (Cancel| [Radix |
st ruct c) str? = OxdE
-(struct a) strl =
lunsizned long) b = 15
(signed int) ¢ = 10
{unsigned char (1010 d = 0x414 "aaaaasazaa”
(sigred int) h =1
(signed int) *(z) = -1

(sizned int) k = 18351
(signed int) j = 10
(signed int) i =10
KN i

You can double-click on lines indicated by a '+' to see the members of that structure or
union. The '+' changes to a '-' while the members are displayed. To return to the
original display, double click the line, now indicated by the '-'. This function allows
you to check the members of structures and unions.

3.2.11 Register Variables

® When the result of calculation is a register variable, "register" is displayed to the

left of the type name as follows:
(register signed int) j = 100
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4 Error Messages

The following tables list the PD38SIM error messages.

No. Error Message Notes and Action

150 Can't open more ( name ) window. The maximum number of the specified
window is already open.

151 Can't Create ( name ) window. Cannot open the specified window. There may
not be sufficient memory. Quit other
applications or increase memory.

152 Can't open ( name ) window, when the target |Stop the target program, then open the

program is running. window.

153 Value is out of range. The specified address exceeds the MCU's
maximum address .

154 PD38SIM is already exist.

156 File not found ( filename ).

157 Path not found ( path ).

158 Not enough memory.

159 Can't execute.

No. Error Message Notes and Action

200 Can't change view mode. The display starting address does not match
the first line of the source file, or the specified
source file cannot be found.

201 Can't find source file ( filename ). Specified source file was not found. Use the
PATH command, or the [ Environ] [ Path]
menu items to specify the directory
containing the source file.

202 Can't find search string ( name ). The specified search string was not found
between the starting position and end.

203 Line number of Source File ( filename ) is over|Because the source file has more lines than

(line).

can be displayed, the file cannot be displayed
in the Source Window. Switch to disassemble
display mode.
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No. Error Message Notes and Action

300 lllegal endi. ( filename line ) There is no if statement paired with the endi
statement.

301 lllegal endw. ( filename line) There is no while statement paired with the
endw statement.

303 Script File is already exist.

304 Can't find endi. ( filename line) There is no endi statement paired with the if
statement.

305 Line length is overflow. ( filename line) The number of characters exceeds the
maximum permissible for one line.

306 Nest level is overflow. ( filename line)

307 Can't find Script File ( filename ).

308 Can't read Script File ( filename ). Cannot read rest of script file.

309 Description is illegal. ( filename line)

310 Can't find endw. ( filename line) There is no endw statement paired with while
statement.

311 The nest level exceeds the limit ( limit).

313 Illegal break. ( filename line )

No. Error Message Notes and Action

400 Address value is out range for scroll area.

No. Error Message Notes and Action

600 Can't add new watch point because it exceeds

limit of watch point number. Max number is
(num).

601 Address value is out of range.

602 Data value is out of range.

603 Bit value is out of range.

No. Error Message Notes and Action

650 There are no symbol information. Load module file not loaded.

651 The expression is too long.
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No. Error Message Notes and Action

900 SYMBOL file is illegal. Error in format of load module file.

901 Loading is canceled.

902 Can't find SYMBOL file ( filename ). No load module file exists.

903 Can't get enough memory. Insufficient memory. Quit other applications or
increase memory.

904 Cannot open temporary file. The temporary file for downloading using the
on-demand method could be opened.

No. Error Message Notes and Action

1001 Can't find symbol. Specified symbol does not exist.

1002 Description of expression is illegal.

1004 Description is illegal. Error in expression.

1005 Can't find scope. The specified variable is not within the scope.

1006 Can't find symbol.

1007 Can't find function. The specified function does not exist.

1008 Right hand side of the expression is illegal.

1009 The Type of structure ( union ) are not same.

1010 Can't assign.

1011 Can't find type. The specified type does not exist.

1012 Not supported float ( double ) operation.

1013 The operation does not be allowed to pointers.

1014  [The operation does not be allowed to the

pointer.

1015 Can't decrease by pointer.

1016 Divided by 0.

1017 The operator is not supported.

1018 Type information is broken. Error in symbol information in load module
file.

1019 Left value must be the pointer.

1020 Left value must be a structure or an union.

1021 Can't find member.

1022 Left value must be reference of a structure or

an union.

1023 Left value is illegal.

1024  [The operand must be a value.

1025 The operand is able to be opposite sign.

240




Error Messages

No. Error Message Notes and Action
1026 Can't get address value.
1027 The array variable is illegal.
1028 The essential number of array is illegal.
1029 The operand must be an address value.
1030 Type casting for register variable is not be
supported.
1031 The type of type casting is illegal.
1032 Type casting for that type is not be supported.
1033 This expression can not be exchanged for
some address value.
No. Error Message Notes and Action
1100 Address value is out of range. Specified address exceeds MCU's maximum
address.
1101 Description of Assembly language is illegal.
1102 Address value for JUMP is out of range.
1103 Operand value is out of range.
1104 Description of expression is illegal.
No. Error Message Notes and Action
1200 Syntax error.
1201 Command name is wrong.
1202 Too many aliases. Maximum: 256
1203 You can register the only command name for
alias.
1204 Can't use the command now. You cannot use the specified command while
the target program is running.
1205 Can't up more.
1206 Can't down more.
1207 Can't set break point in this function.
1208 The start address larger than the end
address.
1209 Can't register that token for alias.
1211 This command is not supported now.
1212 Can't find File ( filename).
1213 Data value is out of range.
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No.

Error Message

Notes and Action

1300

Line number is illegal.

1301

Can't find right bracket ') ".

1302

The Number of Macro constant is over the
limit ( limit).

1303

Immediate value is out of range.

1304

Prefix which gives radix of the constant is
illegal.

1305

Description of indirect reference is illegal.

1306

Can't find end of strings ( str).

1307

Description of expression is illegal.

1308

Macro constant ( macro ) isn't defined.

1309

Symbol ( symbol ) isn't defined.

1310

Immediate value is illegal.

1311

Divide by 0.

1313

The value is over the maximum value of
which can be treated by MCU.

1314

Register name is using for macro variable
name.

No.

Error Message

Notes and Action

1400

Address value is out of range.

1401

Target program is already stopped.

1402

The number of break point is over the limit .

1403

The break point isn't defined at that address.

1404

Data value is out of range.

1406

Can't read/write, because there are no memory
at that area.

1407

Can't get enough memory.

1408

Register value is out of range.

1409

Can't execute that command, when the target
program is running.

1410

Start address is larger than end address.

1411

STOP execution.

1412

Can't find source lines which include that
address.

1413

That command has not yet supported.

1417

Can't search more on the stack.

1418

Specified times of number is over than 65535.

1450

Address value is out of range.
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No.

Error Message

Notes and Action

1500

There was sent undefined data from
simulator.

1501

Can't read/write, because there are no memory
at that area.

1502

Number of points exceeds the limit ( limit).

1503

Point already set.

1504

Breakpoint of other type already set.

1505

No hardware breakpoint set at specified
address.

1506

Can't get enough memory.

1507

Can't set more 1/O script file. (Max 20)

1508

Can't set more virtual output. ( Max 20)

1509

Specified vector No. out of range.

1510

Specified level of priority out of range.

1550

Address value is out of range.

1551

Bit number is out of range.

1552

File ( filename ) is broken.

1553

Can't find File ( filename).

1554

Can't find sub routine information.

1555

Illegal character in the strings.

1557

Can't find that line number.

1558

Multiple definition of symbol/label.

1559

There are no code at that line.

1560

Can't get enough memory.

1561

Can't find scopes.

1562

Can't find section information.

1563

Can't find source lines which correspond to
that address.

1564

Can't find symbol ( symbol ).

1565

Can't find the scopes which include that
address.

1566

Loading is canceled.

1569

The register name is wrong.
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target program is running.

No. Error Message Notes and Action

1704 The connection with the target isn't created.

1705 Can't connect with the target.

1707 Time Out ERROR. A time-out error occurred in communication
with the target system.

1712 Communication ERROR. Connection to the target system was lost
during communication with the target
system.

1713 Communication ERROR. A communications error occurred while
sending data to the target system.

1714 Communication ERROR. A communications error occurred while
sending data to the target system.

1717 Can't find Simulator Engine.

No. Error Message Notes and Action

2400 |Address value is out of range.

2401 Data value is out of range.

2402 Start Address value is out of range. You specified an ending address that is less
than the starting address.

2403 Value is under ( num). Specify a value of num or more.

2404 Data value is out of range.

No. Error Message Notes and Action

5700 |The data value is too large.

5701 The address area is illegal.

5702 Address value is out range for scroll area. The address specified as the scroll range is
greater than the MCU's maximum address.

No. Error Message Notes and Action

5800 Sampling period value is out of range.

5801 |Address value is out of range.

5802 Can't change RAM monitor area, when the |Stop target program, then change the RAM

monitor area.
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No. Error Message Notes and Action
5900 Can't open Script File ( filename ).
5901 Script File ( filename ) is already opened.
5902 Script File is not open.
5903 Can't open Log File ( filename).
5904 Can't open more Log File.
5905 Can't open Log File.
5906 File ( filename ) is already log on.
5907 Can't open View File ( filename ) for new/add.
No. Error Message Notes and Action
6000 Cannot find source file ( filename ).
6001 The number of lines of source file ( filename)

is over the limit ( limit).
6002 The address value is out of range.
6003 Cannot open file ( filename ).
6004 lllegal file format.
6006 Cannot read the file saved by emulator

debugger.
No. Error Message Notes and Action
6401 |Already set hard ware break.
No. Error Message Notes and Action
10800 |Value is out of range.
10801 |Can't find the register information file.
10802 |There's incorrect line in register information

file.

10803 |Not enough memeory.
No. Error Message Notes and Action
11000 |Address value is out of range.
11001 |The save file name ( filename ) is wrong.
11003 |File Name is illegal.
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No. Error Message Notes and Action
20000 |[lllegal file format.

No. Error Message Notes and Action
21000 |Can't open BUTTON file.

21001 |BUTTON file is illegal.

No. Error Message Notes and Action
22000 |Can't open temporary file.

22001 |Can't delete temporary file.

22002 |Can't open data file ( filename).

22003 |The data not set.

22004 |The Output file of the same already set.

22005 |Data not found.

22006 |The start cycle larger than the end cycle.

22007 |The Output port already set.

22008 |There is no data in the Input file.

22009 |lllegal file format.

246




Error Messages

No. Error Message Notes and Action

25000 [Can'tfind'{". (line)

25001 (Can'tfind'}". (line)

25002 (Can'tfind' (" (line)

25003 |Symbol isn't defined. ( line , symbol )

25004 [Can'tfind"')".(line)

25005 |Description of expression is illegal. ( line,
token)

25006 |Nest level of the if statement is overflow.
(line)

25007 |Nest level of the while statement is overflow.
(line)

25008 |Too many the break statement. ( line)

25009 |There is no if statement corresponding to the
else statement. ( line)

25010 |Unknown token. ( line , token)

25011 |Can't open the ( filename) file.

25012 |The ( filename ) file is not a file made in the
1/0 window.

25013 |The description of the memory variable is
illega. (line)

No. Error Message Notes and Action

30000 [Can't open file ( filename).

30001 [Can't cleate file ( filename).

30002 [Can't close file ( filename ).

30003 [File seek error (in filename).

30004 |[Out of disk space.

30005 |[lllegal file format ( filename)

30006 |Out of heap space.

30007 [Not yet implemented ( data ).
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