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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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Active X, Microsoft, MS-DOS, Visual Basic, Visual C++, Windows and Windows NT are either registered trademarks or trademarks of
Microsoft Corporation in the United States and other countries.
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 PD72 is the emulator debugger to control the PC4400 Emulator for the 720 series
of 4-bit microcomputers. This user’s manual describes the features of the PD72 and

how to set up and use the PD72.

Rights to the Program

The rights to use the programs included in this product package conform to provisions
set forth in the Software License Agreement.The PD72 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.
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PD72 Introduction

1. PD72 Introduction

The PD72 is the emulator debugger software (Windows version) to control the PC4400
Emulator for the 720 series of 4-bit microcomputers.
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2. PD72 Features

2.1 Multi-Windowing Function

PD72 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 Break Functions

PD72 has the following two break functions:

2.2.1 Software Break

Software breaks allow program execution to be stopped after 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. PD72 supports up to 2 software
breakpoints. You can set and read in the software breakpoint file via the S/W Break Point
Setting dialog box.

2.2.2 Hardware Break

Hardware break causes the target program to break when an event occurs in the target
MCU. The target program can be made to break when execution of a specified address
(Fetch) is detected or the rising or falling edge of a signal input from an external trace
cable is detected. The former is called an address break and the latter is called a trigger
break. PD72 allows you to set two address breakpoints and one trigger breakpoint. A
combinatorial condition of these three breakpoints can also be set. Use the H/W
Breakpoint Setup dialog box to set these break conditions.

2.3 Real-Time Trace Function

PD72 supports a real-time trace function that records the execution history of the target
program for 4K cycles. The trace point can be set using the Trace Point Setting dialog box.
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2.4 Coverage Measurement Function

A coverage measurement function refers to recording the addresses executed (accessed) by
the target program (CO coverage). It allows you to check unexecuted addresses after
program execution has stopped. Using this coverage measurement function in a test
process, it is possible to check the test items that have been omitted.

2.5 Time Measurement Function

A time measurement function refers to measuring the execution time of the target
program. It allows you to measure the execution time of a given processing routine.

2.6 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. PD72 allows debugging at the
assembly language level.
® You can use the Program Window and Source Window to view source files.
® You can use the ASM Watch Window to view ZXY symbols and bit symbols in
assembler source files.
® You can use labels and symbols to specify the addresses of breakpoints.
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3. PD72 Input and Output Files

3.1 Input Files

PD72 processes the following input files.

3.1.1 Intel HEX-format Files

The Intel HEX format files contain machine language information. The file attribute is
“hex.” The Intel HEX format files consisting of only the low-order data with the file
attribute “.hel” and the Intel HEX format files consisting of only the high-order data with
the file attribute “.heu” can be handled as the input files for the PD72. These files are
generated by the Absolute Assembler ASM72.

3.1.2 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
ASM72(The “-C” option outputs the source line information). The file attribute is “.SYM”.
Although a SYM file is not necessarily required for PD72 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.

3.1.3 Data Files

A data file contains the information inherent in the target MCU. This data file is included
with the product package. The file name is "M34xxxxx.DAT" (M34xxxxx denotes an
MCU name).

The data file is an information file necessary to accommodate differences in MCU
specifications when MCU types are changed.

3.1.4 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".

3.1.5 Help File

The help file contains help messages for PD72. This file, which is supplied with PD72,
takes the attribute ".chm".
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3.1.6 Environmental Setup File

The environmental setup file, which is automatically generated by PD72 and cannot be
directly created or edited by the user, stores information about the environmental setup of
PD72. The filename is PD72.ini. The environmental setup file is saved to the Windows
directory (the directory in which you have installed Windows).

3.2 Output Files

PD72 outputs the following files.

3.2.1 Intel HEX-format Files

The Intel HEX-format files store machine language data. These files, which are saved
using PD72's upload function, take the attribute ".hex". Files saved in the Intel HEX
format can be downloaded by PD72.

322 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.

323 LogFile

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.

324 View File

The view file is a text file that contains the contents of the script window. In PD72, 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.
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Setup

1. Setup

1.1 Installation

See the Release Notes provided with the product for how to install PD72.
1.2 Starting PD72
Follow the instructions below to start PD72:

Click the start button, then select
program (P)->[RENESAS-TOOLS]->[PD72 V.x.xx Release x|

i Start |

This operation starts PD72 (the emulator debugger).

11
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1.3 PD72 Setup

When you start PD72, the Init dialog box is displayed, allowing you to set up the operating

environment.

1.3.1 Init Dialog Box Screen Configuration

<_

J

x|
Init FiIe:|
Refer... |
[ I/F: Serial Port: COMI A\
‘ THBU-%2: [T
Font: FixedSys Font...
Sizer 14
¥ Resume I~ AutoDownload <—
I~ Next Hid

‘—

Cancel |

1.3.2 Environment Setup

Area for specifying script file to be run at start up

Area for setting the communication interface

Area for setting default tab values

Area for setting size of default font
Switches Auto Downloading ON/OFF when restarting

Switches Resume ON/OFF
Switches Init dialog box ON/OFF when restarting

1. 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.

2.  Setting the communication interface

Set the communication port in the Serial Port area of the dialog box.

12



Setup

3. 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 PD72 Window to open the TAB Setting
dialog box. You can now set the tabs for the active window.

4. Setting of default font size
Specify the default font for the characters displayed by PD72. 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 PD72 Window to open the Font
Setting dialog box. You can now set the font size for the active window.

5. Switches of Init dialog box ON/OFF of restarting
Specify whether the Init dialog box should be opened when restarting PD72. Check
"Next Hide" to stop the Init dialog box being opened when you next start PD72. If you
want to display the Init dialog box when you next start PD72, select [Init] -> [Environ]
from the PD72 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 PD72.

6. Switches of Resume ON/OFF
You can specify whether, when you restart PD72, the windows are restored to their
status when you last quit the program. Check the Resume box to do so.

7. Selection of Auto downloading at startup
You can specify whether, when you restart PD72, the program automatically fetches the
last-read target program. Check the Auto Download box to do so.

13
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Window function of PD72

1. Window function of PD72

1.1 The PD72 Window

The PD72 Window is the main window for PD72. 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 PD72 Window Screen Configuration

Menu for executing commands

. . Main displ
Toolbar with main command buttons ain display atrea

", PD72 [D¥praject
Enviran Debug 'Window Help

31200 m|  2fe] swlmfo

rogra skip. A5 M

Yiew SRC DIS
Line | Address |BRK| Source
00001 bit0000 .equ 0,0,0,0
00002
00003 corg 0,0
00004
00005 start:
00006 nop :
00007 b bl — Sub windows
00008 nop
00009 nap
00010 bm sub?
00011 nop
00012 nap
00013 b start
00014
00015 corg 2,0

6

7

8

9

0

000 aubl: ﬂ|u_ ﬂF_ HF_

000 nap
000 .seb bit0000
rt

000

K1 x| Dafa
T

Ready |00 h 00 m 00 = 000 ms 593 us 643 ns | B : 54w [ ML STOF )

Displays help on how to use windows and menus | Displays status of break mode

Displays execution time of target program

Displays status of execution of target program
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1.1.2 PD72 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 rogram button
button Sets a software breakpoint
Runs the program up to
the higher routine m button
Change a break mode

v v
V|2 §[2[S] m| 2 lrst| swinwleu|
7
button button

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

window button

button Resets the target program

Step over function/subroutine call

Sets a hardware breakpoint

1.1.3 PD72 Window Menu

The menus in the PD72 Window can be classified as basic menus and extended menus.

Debugging menu
Edit menu  Environment menu (optional items) Help menu

| | |

Fil= Edit Miew Erviron Debug Option  Window Help

f I f

File menu View menu Debugging menu Window menu
(basic debugging)

Basic Menus and Extended Menus

The sub-menu items of the optional menus in PD72 automatically change according to
which window is active in the main display area of the PD72 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 PD72 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 PD72 contains the items required for file operation such as including
files, saving files, and terminating PD72.

Menu Menu options Function Shortcut keys
File 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.
Upload... Upload target program.
Save Disasm... Save disassembly result.
Exit Terminate PD72.

1.1.3.2 Editing

The [Edit] menu in PD72 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
Find... Find character strings.

1.1.3.3 Display

The [View] menu in PD72 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.
1.1.3.4 Setup

The [Environ] menu in PD72 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
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1.1.3.5 Debugging (Basic)

The [Debugl menu in PD72 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.
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.
Break Mode Change break mode.

Trace Point...

Set trace Point.

Measurement Point...

Set measurement Point.

1.1.3.6 Debugging (Option)

The extended menus in PD72 contains the items for operating the various PD72 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 PD72 windows.)
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1.1.3.7 Window Operations

The [Window] menu contains the items for manipulating the display functions of the

windows displayed by PD72.

Menu Menu options Function Shortcut keys
Window 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.
ASM Watch Window |Open ASM Watch Window.
Script Window Open Script Window.

Trace Window

Open Trace Window.

Coverage Window

Open Coverage Window.

1.1.3.8 Help
The [Help] menu contains the items for displaying PD72 help messages and the PD72
version No.
Menu Menu options Function Shortcut keys
Help Index Display help.

About... Display version information about PD72.
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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 PD72 Window when you start PD72. 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.

1.2.1 Structure of Program Window

The Program Window has two display modes: source and 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

v

S

55 Program Window [zample S5
View | [SRC DIS
Lim Sddress Source =]
e -ssooosooooooooooooooiioooiooiooiooooooes
000719 SAMPLE PROGRAM
00020 ‘zssoSscszzsiososiissssszscsssszzozzsozzs
00021 org 0,0
00022 start:
nop23 | oooo = ) v |
0o0z4 loop
00025 | 0001 = WOP
00028} Linclude sample. inc iLoad INC File
00027 | 0005 = WOP
00028 | 0006 = BM subl
nop2gl| o007 = HOP
00030/ | 0008 = BM sub?
00031 0009 = WOP
00032 |_ 0004 - HOP
A A A |-
1 v
Spurce line Software breakpoint display/setting area
display area
Address display area Program display area

® The line No. display area and address display area can be displayed or hidden by
selecting or cancelling [Option] -> [Layout] -> [Line Areal and [Option] -> [Layoutl
-> [Address Areal. 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.
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1.2.1.2 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

& Program Window

Yiew | SRC I DIS

iddress  |BRE] Ohicode | Label | Mnemenic -
0000) [= ] [0F [start 0T

0ood - [[000 | oop HOP

0ooz = [[{o00 HOP

0003 - [[000 HOP

0004 = [[{o00 HOP

0005 - [[o0o0 NOP

0006 = [[100 BM 01000027000 subl

000y - [[o0o0 NOP

0oog = [[102 BM 0102(02/02)  =ub?

0oog - [[o0o0 NOP

000a = [[{o00 HOP

000B - [[048 L7 0 zx000

0ooe - [[300 LY 00 00

00D = [[104 BM 0104002/04)  put_men

OO0E - [[049 LZ 1 zxyl111 |
EINE S A Dy

| I
Address display Object code display area
area

Software breakpoint display/setting area Program display area

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

® 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.

® If 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.

23



PD72 User's Manual

1.2.2 Program Window Toolbar

button

Displays the program in source mode.

button

. Displays the program in disassemble mode.
"f'lewl ISRC DISl plays the prog

View button

Changes the part of the program being displayed.
You can specify a source file, a function, an address, or the position of
the program counter.

1.2.3 Extended menu in the Program Window

When the Program Window is active in the PD72 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.
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
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.
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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. 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 two display modes: source and 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

|

s [=:

View | [SRC DIS |

Lin Addre: Source E
0004
0004
0004
0004
0004
00050 [ 0700

00051 {0701 - RT
00052
00053 [ 0702 - Bz MOP

00054 0703 = RTS ;5kip Next Mnemonic
00055
00056 ut _mem:
00057
00058
00059

<[4 A A bl

L e e S ol P
o)
e
oo
-2
[

(===}
=
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 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

Viewl SRC I DIS

bddress | BRE] Dbicode | Iabel | Mremonic ﬂ
0100 B [0 aubl MOP

0101 - || 044 RT

0oz B | LN aub? MOP

0103 - ||04s RTS

0704 = || 081 put_mem A 1 svml
0705 - ||o0o NOP

0106 - ||2B0 ™ 0 =yml
0107 - {044 RT

0102 - ||000 NOP

0109 - ||000 NOP

0104 - ||000 NOP

0108 - ||000 NOP

010c - ||000 WOP

010D - ||000 WOP

O10E - ||000 WOP

Address display Object code display area
area Program display area

Software breakpoint display/setting area

1.3.2 Source Window Toolbar

The Source Window toolbar is the same as that in the Program Window. See Section 1.2.2,
"Program Window Toolbar" under Window Functions for details.

1.3.3 Extended Menus in the Source Window

When the Source Window is active in the PD72 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 1.2.3, "Extended menu
in the Program Window" under Window Functions for details.

26



Window function of PD72

1.4 Register Window

The Register Window shows the contents of the registers. 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.

14.1 Structure of Register Window

B Register Wind: =] x|

Program Counter

Carry Flag — EIT iIF_ EIF_ «—1— BRegister
v¥

— A Register

Data

- F o< — Contents of RAM specified
by data pointer

Data Pointer —»

—— Y Register
X Register
7 Register

1.4.2 Extended Menus in the Register Window

The Register Window is not exist the [Option] menu.
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1.5 Memory Window

nn

The Memory Window displays the contents of contiguous memory in "address", "symbol",
and "data (contents of memory)" formats. The display is updated after each command is
executed. Data can be displayed in binary, decimal, and hexadecimal. 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

The Memory Window has two display modes: RAM and ROM. The diagrams below show
the Memory Window's screen structures in the RAM display and the ROM display modes.

1.5.1.1 Structure of Memory Window in RAM Display Mode

RAM ROM| Bin |Dec IHex < Toolbar
fiddre: Symbol H

0og 100 B

001 0

00z 0

003 zxy(103 g

004 2

005 F

008 0

007 107 7

008 4

0o 5

004 g

0B D

0oc g

A —= =

—

F
Address display Data display area
area

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

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

1.5.1.2 Structure of Memory Window in ROM Display Mode

= e

RAM [ROM  Bin |[Dec JHex > Toolbar

Address | Svmbol | DATA Iﬂ
0000 start 104
0ood | oop 0og
0ooz 000
0003 000
0004 0og
0005 000
0006 100
0007 000
00og 102
000g 000
0004 000
00oB 048
000G 300 El

Address display I Data display area

area .
Symbol display area
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152

I@ button

Displays data in RAM

memory.

Memory Window Toolbar

button

Displays data in binary

[ROM]| button

RAM ROM | BinlDec‘lHex < [Hex button
1

button

Displays data in decimal

Displays data in ROM

1.5.3 Extended Menus in the Memory Window
When the Memory Window is active in the PD72 main display area, the [Option] menu

contains the following items:

Double-click the address display area to change the display ROM starting address.
Double-click a symbol or the memory display area to change the contents of

Displays data in hexadecimal (default)

Menu Menu options Function Shortcut keys
Option Font... Change font.
View Change contents of display.
Scroll Area... Specify scroll range.
Address... Specify display starting address.

Data Pointer

Memory Area

position.

Change display memory.

Change display start address to data pointer

Ram Display in RAM
Rom Display in ROM
Radix Specify radix.
Bin Display in binary.
Dec Display in decimal.
Hex Display in hexadecimal.
Refresh Refresh display.
Debug Set memory contents.
Set... Set data at specified address.
Fill... Fill specified memory block with data.
Move... Move specified memory block to specified

address.
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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

The Dump Window has two display modes: RAM and ROM. The diagrams below show the
dump Window's screen structures in the RAM display and the ROM display modes.

1.6.1.1 Structure of Memory Window in RAM Display Mode

|— <

Toolbar
s s e e A B eI E =
0 ] 0 [ 7 F 0 I ] b g 1] [ 4 1 0
F F F F F F F F F F F F F F F F
F 7 F F F F F F F F F F D F F F
F F F F F F F F F F F F F F F F
F F F F F F F F F F F F F F F T
F F F F F F F F F F F F F F F F
F F F F F F F F F F F F F F F F
F F F F F F F F F F F F F F F F
F F F F F F F F F F F F F F F T
F F F F F F F F F F F F F F F F
F F F F F F F F F F F F E D F F
F F F F F F F F F F F F F F F Flg
7y
Address display area Data display area

® Double-click the address display area to change the display RAM starting address.
® Double-click the memory display area to change the contents of memory.

1.6.1.2 Structure of Memory Window in RAM Display Mode

RAM IROM

Toolbar

Bddress [ O T "2 T8 [ & 6 6] 7 [ 8 91 A[BICID]TE]FEIs
0000 f004 000 000 000 000 00O 100 000 102 000 000 048 300 104 049 31
0010 f|104 048 310 104 OE0 201 000 000 000 000 QOO Q0O 00O QOO Q00 000
0020 [|o00 00O 00O Q00 000 00O 000 000 000 000 Q00 000 000 000 Q00 000
0030 [|000 000 D00 000 00O 00O 00O QDO 00D 00O OO0 QDO QOO 00O 000 OO0
0040 [|o00 000 00O 000 00O 00O DOO Q00 QOO 00O 00O QOO QOO 00O Q00 000
0050 [|000 000 00O 000 000 000 DOO Q00 OO0 00O 00O QOO QOO 00O Q00 000
0060 [|000 00O 00O 000 000 00O 000 000 000 000 QOO 000 QOO 000 000 000
0070 [|000 000 00O Q00 000 00O 000 000 000 000 Q00 000 000 000 Q00 000
0080 [|000 000 000 Q00 00O 00O 00O QOO OO0 000 QOO QDO QOO 00O Q00 000
0090 [|o00 000 D00 000 00O 00D 00O QDO 00D 00O OO0 QDO QOO 00O 000 OO0
000" [|000 000 00O 000 00O 00O DOO 000 00D 00O 00O QOO QOO 00O Q00 000

O0BO_ J[000 000 000 000 000 000 000 000 000 000 000 000 000 000 D00 000).
K

Address display area Data display area

® Double-click the address display area to change the display RAM starting address.
® Double-click the memory display area to change the contents of memory.
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1.6.2 Dump Window Toolbar

I RAM ROM |<—button

@ button

Displays data in ROM

Displays data in RAM

1.6.3 Extended Menus in the Dump Window
When the Dump Window is active in the PD72 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.
Scroll Area... Specify scroll range.
Address... Specify display starting address.
Memory Area Change display memory.
Ram Display in RAM
Rom Display in ROM
Refresh Refresh display.
Debug Set memory contents.
Set... Set data at specified address.
Fill... Fill specified memory block with data.
Move... Move specified memory block to specified
address.
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1.7 ASM Watch Window

The ASM Watch Window allows you to check the values at any specified RAM 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.

1.7.1 Structure of ASM Watch Window

Toolbar
Windave
Add |Brasa|v Set | Del |Deran| Hex | Dec | Bin |
Sddr:Bit|[Expr [5z]l| R |[Data \i’
0on Zxy 000 4 ||| Hex || 0
003 003 4 |[|Bim]| 1000
010 w010 8 || Hex [#FE
012:1 bit1012 Bit || 1
111 zxyvl11 g [|Bim]| DOT0:0111
A D—— A ll
¥
Expression display area Radix display area Data 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 cursor and down 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:
-> hexadecimal -> decimal -> binary -> hexadecimal ->

® Information about set watchpoints is stored in the Init file when you close the ASM
Watch Window or exit PD72. 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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1.7.2 ASM Watch Window Toolbar
button

Adds a watch point(address)

button

Sets specified watch point

button

Deletes specified watch point

button

Displays watch point in decimal

4
Add |BitAaa| Set | Del |Dean| Hex | Dec | Bin |

BitAdd|button

Adds a watch point(bit)

Bin|button
Displays watch point in binary

button

button

Deletes all watch points

1.7.3 Extended Menus in the ASM Watch Window
When the ASM Watch Window is active in the PD72 main display area, the [Option] menu

contains the following items:

Displays watch point in hexadecimal

Menu Menu options Function Shortcut keys
Option Font... Change font.
Watch Register / delete watch point.
Add... Register watch point. Ctrl + A
Bitadd... Register bit-level watch point. Ctrl + B
Set... Set new data to be written to selected watch Ctrl + S
point.
Del Delete selected watch point. Ctrl + D
DelAll Delete all watch points.
Radix Change display radix.
Bin Display value at selected watch point in Alt+B
binary.
Dec Display value at selected watch point in Alt+D
decimal.
Hex Display value at selected watch point in Alt+H
hexadecimal.
Layout Set layout.
Address Area Turn on/off address/bit area.
Size Area Turn on/off data size area.
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1.8 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.

1.8.1 Structure of Script Window

Toolbar

Script file name display area Log file name display area

!Eiﬂcﬁpthmnduw

| Open | | LogOn| View [Clear

v

Script: Log:

status

BFTATUS:  Stop CPU!!

[« | i
Ented Command: T

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.
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1.82 Script Window Toolbar

button button

Closes script file Clears view buffer

button button

Executes script file Opens log file

Run |Step ‘ Open ‘Close| Logﬂn|LogDH‘ Yiew ‘Clear|

button button

Opens script file Saves view buffer
button LogOf button
Step executes script file Closes log file

1.8.3 Extended Menus in the Script Window

When the Script Window is active in the PD72 main display area, the [Option] menu

contains the following items:

Menu Menu options Function Shortcut keys
Option Font.... Change font.
Script Script file operations.
Open... 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.
Save... 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).
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1.9 Trace Window

The Trace Window displays the results of the realtime trace function (execution history) of
the PC4400 emulator. The Trace Window supports the following three display modes,
which are selected using the buttons on the Trace Window toolbar.

® Bus mode
Allows you to check bus data for each cycle. In bus mode, the trace contents are
displayed following the execution path. The trace results can therefore be checked
by scrolling using the vertical scrollbar.

® Disassemble mode
The executed instructions are displayed in disassembled format. In disassemble
mode, the trace contents are displayed following the execution path. The trace
results can therefore be checked by scrolling using the vertical scrollbar.

® Source mode
The execution paths can be searched for at the source line level. In source mode,
the contents of the executed source file are displayed as-is (in contrast to being
displayed following the execution path). The trace results can therefore be checked
using the buttons on the toolbar.

The Trace Window displays the results of the trace immediately the realtime trace is
completed. Because the realtime trace is incomplete immediately after starting PD72 or
immediately after running the target program, the Trace Window remains blank until the
trace is completed.

You can use trace points to specify when the trace starts and ends. Trace points are set via
the Trace Point setting dialog box or using the Trace Point script command. If you do not
specify any trace points (this is the default status), measurements end when execution of
the target program breaks. Trace information is then displayed for the 4095 cycles prior to
the break.
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1.9.1 Screen Configuration in Bus Mode

Range of the results of realtime trace Address corresponded to cycles

Trace area  Current cycyles Toolbar

[BUS ¢DIS | SRC | wiomward| Back | Sten Co
ange: ~4095, 000 Grea: BreadFile: Cvcle: ~I05RAddress: 000D y
Cycle | Label bddress Data  Ares Skip Int So 0123 I;-[
0053 ][ Tooo oooT 000 3 0 0 0 0000
-0057 ooz 000 3 0 0 0 0000
-0051 0008 000 3 0 0 0 0000
-0050 0004 000 3 0 0 0 0000
-0049 0005 000 3 0 0 0 0000
-0048 0006 100 3 0 0 0 0000
0047 || subl 0100 000 8 0 0 0 0000
-0048 0101 044 3 0 0 0 0000
-0045 0006 100 3 0 0 0000
0044 ooo7 000 3 0 0 0 0000
-0043 0008 102 3 0 0 0 0000
0042 || sub? 0102 000 3 0 0 0 0000
0047 0103 045 3 0 0 0 0000 [
0040 oo 107 3 00 0000 =
;I_IT T 0w

Cycles display area Data bus information display area

Label display area

Toolbar

In bus mode, only the display mode buttons (<BUS>, <DIS>, and <SRC>) are operative.
However, if no debugging information has been downloaded, the <SRC> button is also
inoperative.

Cycles display area
Displays the number of cycles per line.
® The cycles are displayed in +/- decimals either side of the trace point (the cycle at

which the realtime trace starts/ends: cycle 0).
® You can double-click the cycles display area to change the No. of the cycle to be
displayed.

Data bus information display area
This area shows the bus information for each cycle. From left to right, the contents are as

follows:
® Address
Show the status of the address bus
® Data
Show the status of the data bus
® Skip

Show the status of the instruction skip. (skipped instruction is indicated by ‘1)
® Int

Show the status of the interrupt. (interrupt is indicated by ‘1°)
® (0123

Shows the status of the 4-bit external signal (High level = "1", Low level = "0")
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1.9.2 Screen Configuration in Disassemble Mode

Range of the results of realtime trace Address corresponding to cycle area

Toolbar

Trace area  Current cycyles

SRC | ard| Back
Refge: —4095, ONDX Area: Brodk File: Cycle: —00D3 &ddress: DOD %
Cycle Address Obj-code  Label Mremonic [=]
-0053]( 0001 ] === MOP
-00%2]| 0002 000 NOP
-0051]| 0003 oo NOP
-0050]| 0004 000 MOP
-0049]| 0005 000 NOP
-0048]| 0008 100 BM 010000200 subl
-0047]| 0100 000 subl MOP
-0046] 0107 044 RT
-0044]| 0007 000 NOP
-0043]| 0008 102 BM 0102(02/02)  sub2
-0042]| 0102 000 sub? MOP
-0047]| 0103 045 RT3
Sk |[-0029]] 0003 oo MOP |
-0038]| 0004 000 MOP =
J

Status display area T Label display area Disassemble display area

Cycles display area Object code display area
Address display area

Toolbar

In disassemble mode, only the display mode buttons (<BUS>, <DIS>, and <SRC>) are
operative. However, if no debugging information has been downloaded, the <SRC> button
1s also inoperative.

Status display area

Displays the number of status per cycle.
® If a skip occurs, “Sk” is displayed to the left of Cycles display area.
® IF an interrupt occurs “++++INTERRUPT” is displayed.

Cycles display area
Displays the number of cycles per line.
® The cycles are displayed in +/- decimals either side of the trace point (the cycle at
which the realtime trace starts/ends: cycle 0).

® You can double-click the cycles display area to change the No. of the cycle to be
displayed.

Address display area
Displays the Address per instruction in hexadecimal format.
® You can search the address being displayed by double-clicking on the address

display area.
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1.9.3 Screen Configuration in Source Mode

Range of the results Name of source file Address corresponding to cycle area

Trace area Current cycyles Toolbar
- O] X
BUS | DIS [sRC | Fomward[Bdck  [Step | [cCome |
nge: —40%5 ga: Breapile; sam@@ %ﬁs:@) G
Line | Address | MNow | Source E
0ooTd B SameTe Program
no0zn jS==szssssszzsssoossssssossssszsssooIzssss
00027 .org 0,0
00022 start :
00023 |[ 0000 - 1) r
00024 | ook
00025 ] 0007 NOP
00026 Linclude sample. inc sLoad INC File
00027 ]| 0005 = hOP
00028 ]| 0006 = BM subl
000z9]| 0007 = NOP
000307 0008 = BM sub?
000&7 ]| 0009 = |
000 Q004 - WOP =
LY 4 o[
|
Line No. display area Source file display area
Reference cycle position display area

Address display area

Toolbar

In source mode, all buttons on the toolbar except the [Come] button are available.

The [Come] button is available when you click on a line in which a Come search can be
performed.

Line No. display area
Displays the line No. in the source file.

® The line No. display area can be displayed or hidden by selecting or cancelling
[Option] -> [Layout] -> [Line Areal.
® You can change the source file being displayed by double-clicking on the line area.

Address display area
Displays the Address per line in hexadecimal format.

® The address display area can be displayed or hidden by selecting or cancelling
[Option] -> [Layout] -> [Address Areal Note that, by default, the address display
area is hidden.

® You can search the address being displayed by double-clicking on the address
display area.

Reference cycle position display area
Displays the current position when searching for an address from the trace data.
® Displayed as ">>". This symbol moves when the search is continued. The hyphen (-)
indicates a line with address information (Come searches can be performed on such
lines).

Note:

Although the instructions that would otherwise be skipped are traced when searching
for execution paths, they are skipped correctly in actual operation.
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1.9.4 Trace Window Toolbar

button

button Specifies a forward search (*2) button
Switches to disassemble mode Searches specified line(s)

D)

‘BUE‘DIS I SRC Fonward Bacly Step‘| Gome
SRC |button \IL Step Ibutton

button Switches to source mode button Searches the next trace path
Specifies a backward search (*2)

Switches to bus mode

*1 The Forward, Back, Step, and Come buttons are only effective in source display mode.

*2 Forward searches trace the path in the order in which instructions are executed.
Backward searches trace the path in the reverse order in which instructions were executed.

1.9.5 Extended Menus in the Trace Window

When the Trace Window is active in the PD72 main display area, the [Option] menu
contains the following items:

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

TAB... Set tabs for source file display.

View Change contents of display.
Cycle... Specify cycle.
Address Search... Search cycle by specifying address.
Source... Change by specifying source file.

Mode Change display mode.
Bus Select bus mode.
Disasm Select disassemble mode.
Source Select source mode.

Layout Set layout.
Line Area Turn on/off line No. area.
Address Area Turn on/off address area.

Trace Search trace results.
Forward Search forward (in direction of execution).
Backward Search backward (in reverse direction of

execution).

Step Search one step (Step search).
Come Search specified line (Come search).
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1.10 Coverage Window

The Coverage Window is used to display the results of measurements performed by the
coverage measurement function. This window shows the coverage measurement result of

a given address range in percentage.

1.10.1 Structure of Script Window

Tool bar
|
(=1 3 |

Refresh| Glear | Addarea | Delarea |
Coveraze Base Address @ 0000 - 17FF

Start [ End Coverase

0000 001F 100.00%

0100 0121 95.75%
debugl 03F0 03FF 00.00%

! .
Label display area Measurement result display area

Measurement range display area

The coverage measurement result of a given address range is displayed in
percentage.

When you double-click on any desired line, a Coverage Source Window opens that
allows you to check each source line to see if they have been executed or not.

The measurement result display area is changed to '--%' during target program
execution. If you want to update the display, press the button on the tool

bar.

1.10.2 Coverage Window Toolbar
button

Update the coverage measurement result.

button

Set a range of addresses to be measured.

)

Refresh|Clear | Addarea|Delarea |

Iﬁﬂﬁ!bmmn

Delete a specified range of measurement addresses.

button

Initialize the coverage measurement result.
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1.10.3 Extended Menus in the Coverage Window

When the Coverage Window is active in the PD72 main display area, the [Option] menu
contains the following items:

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

Refresh Update the coverage measurement result.

Clear Initialize the coverage measurement result.

Add... Set a range of addresses to be measured.

Del Delete a specified range of measurement

addresses.
Layout Set layout.
Address Area Turn on/off line Address area.
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1.11 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 after the specified break point. You
can also enable and disable each of those break points.

1.11.1 Structure of S/W Break Point Setting Dialog Box

Field for specifying a break address,
if specifying an address

Fields for specifying filename + line No.

S/W Break Point ‘ if specifying filename + line No.
[G Address: I Add I<--—— Adds a break point
~ Filename: I hefer.. Searches for filename

Line: | Close |<-— Closes dialog box

S Break Point:

0003 [ 5] samele.inc Del — Deletes specified break point
000C_ [ 35]

U102 53

Del All — Deletes all break points

[ Badl r
Enable |4 Enables specified break point
Al Enable |<' Enables all break points
Disable |4 Disables specified break point
T Al Disable |<' Disables all break points

Area for setting software break points

® You can set up to 2 software break points in PD72.

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

SMw Break Point:
[x o003 [ 5] Sample.+i hic |

T Filename for break address
Line No. at break address
Break address
Indicates if break point is enabled ("*" = disabled, " " = enabled)

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

The H/W Break Point Setting dialog box allows you to set hardware break points.

1.12.1 Structure of H/W Break Point Setting Dialog Box

In H/W ¥Break Point Setting Dialog Box, you can set two address breakpoints with pass
counts and one trigger break point. You can also specify combinations of these three break

points.
The following shows the screen configuration for the H/W Break Point Setting Dialog Box .

Address Event setting area

Cancel W Address Event Status:

Set |

~Address Bvent Address  Label Pass
AT 0000 start 00001 «+— Memory Event Status display area
Set?  A1] AZ| A2 0100 subl 00001
~Irigger Event A~ _Combination Type Trigger Event setting area
& High € low & And C Or  Sequential
Pass: IDDDD1 lsf: &A1 €42 T ¢ llone <+— Combination setting area
end: ¢ A1 & A2 T € Nome
~Break Mode drdi ¢ A4l A2 T & None
7 Break Point Vg Break condition setting area
~Timer
= Stack Overflow Mod IW’
ode: e
= Trace Event Counfl?-65555):  le4— Timer setting area
I Trace Full Source: [TIME(10us) - IDDDD2

® For the address breakpoint setting area, breakpoint address can set up only point
specification.

® You can specify rising edge(High) or falling edge(Low) as trigger types for trigger
breakpoints.

® As combinations, you can specify that all specified break point conditions are
satisfied(And), any one is satisfied(Or), or that they are satisfied in the order

specified(Sequential).
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® The break condition setup area is disabled, with the break conditions fixed to Break
Point, which is one of the four break conditions listed below.

Break Condition | Contents

Break Point Break occurs when a break point is reached.

Stack Overflow Break occurs when the stack overflows or underflow.

Trace Event Break occurs when there is a trace event.

Trace Full Break occurs when write to trace memory has completed.

® The timer setup area is disabled, with the timer operation modes fixed to NoUse,
which 1s one of the four modes listed below.

Timer Operation | Contents

NotUse Select this when no timer is used.

TimeOut Trace event occurs when the break point is not reached within
specified time.

TimeCount Trace event occurs when the specified time has elapsed since the
start of the program.

DelayCount Trace event occurs when the specified time has elapsed since the
break point is reached.

Furthermore, although two count sources are available for the timer, the count
sources are fixed to TIME and you cannot specify other count sources.

Count Source Contents
TIME(10us) The emulator timer(fixed at 10us) is used as the count source.
CYCLE The MCU cycle is used as the count source.
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1.13 Trace Point Setting Dialog Box

Use the Trace Point Setting dialog box to set trace points. The method for setting trace
points is almost identical to setting break points in the H/W Break Point Setting dialog
box. See section 1.12.1, “Structure of H/W Break Point Setting Dialog Box” for settings
other than those discussed below.

1.13.1 Structure of Trace Point Setting Dialog Box

The following describes only those points of the Trace Point Setting Dialog box screen
configuration that differ from the H/W Break Point Setting dialog box.

Trace Point x|

Cancel | Mow Address Event Status:
~Address Event Address  label
A1 0000 start
set? 1] 4]
~Trigger Event - Combination Type
& High © Low & And LN 1 Sequential
Pass: (00001 st & A1 £ A7 T
ym T Az 1 % Hone This area differs from the H/W
i ca] cAZ T & Hone . . .
rTrace Range Break Point Setting dialog box.
& Before Break = limer

¢ Before Trace

o Mot =
Mode: IT—I Count{Z-65535)
Source: [TIME(10us) - IDDDD2

 About Trace
 After Trace

1.13.1.1 Setting the trace area

The Trace Point Setting dialog box differs from the H/'W Break Point Setting dialog box in
that the break condition setting area (Break Mode) in the latter is a trace range setting
area (Trace Range) in the former. For the trace range setting area, you can specify a
trace range with respect to a trace point. The trace area to be stored in memory varies

with the trace range specified here.

Trace Area Contents

Stores the 4K cycles (-4095 to O cycles) to the point at which the target

program stops.

Before Break

Stores the 4K cycles (-4095 to O cycles) to the point at which the trace

point is passed.

Before Trace

About Trace Stores the 2K cycles (-2048 to 2047 cycles) either side of the trace point.

After Trace Stores the 4K cycles (0 to 4095 cycles) of trace data after the trace point.
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1.14 Time Measurement point Setting Dialog Box

The Time Measurement Point Setting dialog box is used to set a time measurement point.

1.14.1 Structure of Time measurement Point Setting Dialog Box

Measurement Point x|

Mode: 1. From 5o fo Break | &~ Measurement mode setting area

d
Source: [TIME -] 4 Measurement count source setting area

4_

WP Start: (0000 MP End: IUUUU | End address of measurement setting area
Set Cancel | I Start address of measurement setting area

® Following four modes of time measurements are available to choose from.

Measurement Mode Start Event End Event

1. From Go to Break Start of program execution | End of program execution
2. From Go to MP End Start of program execution | Measurement point End
3. From MP Start to Break Measurement point Start End of program execution
4. From MP Start to MP End Measurement point Start Measurement point End

® Although there are following two count sources available for time measurement,
the count sources are fixed to TIME and you cannot specify other count sources.

Count Source Contents
TIME Use the emulator's timer to measure time.
CYCLE Use the target MCU cycles to measure time.
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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 PD72 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 HEX files have the filename extension

"HEX".

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

1. Find the directory.

74 LB

“sahex hex B sahex
_salhex lahex MNotD.hex samhex
_saZhex Large dihex Pofhex Samphes
2000 hex Large_méihex Rbhex Samplehex
Allhex Large_mihex Reghex Stack hex
hexonlyhex Loophex Rithex Tabphex 2. Double-click the file name.
" | o

E©)] |
Feofll

7B,
74 LDAFERT:

Note:
If you download the HEX file but the Program and Source Window does not switch to
Source Program mode, the HEX file may not contain source line information. Check the
options that you specified when assembling.

To download only machine language data
To download only machine language data, select the following from the PD72 Window

menu:
[File] -> [Download] -> [Memory Image...]
The File Selection dialog box opens. Select the HEX file, then download the machine

language data.

To download only symbol data
To download only symbol data, select the following from the PD72 Window menu:

[File] -> [Download] -> [Symbol...]
Select SYM file from the file Selection dialog box, then download the symbol data.
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To reload the Target Program

To reload a file, select the following from the PD72 Window menu:
[File] -> [Reload]
The file is reloaded.

1.2 Uploading

From the PD72 Window menu, select
[File]->[Upload...]
to open the Upload dialog box. Enter the upload area and the name of the file to be saved.

1. Specify the starting address.

Memary Save Area: Im = IDDDDD «——2. Specify the end address.

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

file to be saved.
Refer... | oK, | Cancel |

4. Click the "OK" button.

1.3 Saving Results of Disassembly

From the PD72 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 Dizasm

Memory Save Area: IDDDDD - |00ooo <+———2. Specify the end address.

Save Filename: | <«—3. Specify the name of the
file to be saved.

Refer... | Zancel |

4. Click the "OK" button.
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1.4 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 PD72 Window menu:

[Window]->[Source Window]

1.5 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.

button —Pviewl ISRC DIS |

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

Cancel

bu'ﬂton — Source... | :
Change the File/Function ' :
level Address... |<—-butt0n

Change the
pC | Address/Line No. level
button

Change the program counter

If no debugging information has been read in, no changes can be made at the file 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 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.
Click the name of the file to be changed.

Source:

Zamp | . ASM

samele. inc — 1. Select the file name.

A

— Cancel

2. Click the “OK” button.
To open the Source dialog box, select the following from the PD72 Window menu:
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[Option]->[View]->[Sourcel

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

Changing the display position at the address level
Click the "Address" button from the Disp Area dialog box. Click the "Address" button
to open the Disp Address dialog box. This dialog box is configured differently
depending on the window's display mode.

® Disassemble display mode
If the display mode is the Disassemble mode, the Disp Address dialog box opens.
Specify the address you want to be displayed in the input area and click the [OK]

button.

Dizp Address

Address: I <— 1. Specify the address.

CIE, Cancel

f

2. Cliclk the “OK” button.

® Source display mode
If the display mode is the Source mode, the Address dialog box opens. After
clicking the [Address] button, specify the address you want to be displayed in
the input area and click the [OK] button.

1. Click the Address button.

& Address I <4— 2. Specify the address.

 line
Cancel |

]
3. Click the “OK” button.

To open the Disp Address dialog box, select the following from the PD72 Window
menu:

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

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

<1— 2. Specify the line No.

0K | Cancel |

3. Click the “OK” button.

To open the Address dialog box, select the following from the PD72 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 PD72 Window:
[Option]->[View]->[Program Counter]
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1.6 Checking Source Programs in Other Directories

You can specify the search path for source files. This specification is valid when the target
program's source files do not exist 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 PD72 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.

Add... — 1. Click the “Add" button.

Delete |
Delete Al |
[ 9K Jel— 3. Click the "OK" button.
Cancel |

|

2. Specify the search path in the File Selection dialog box.

To delete a search path

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

1. Click the search path to be deleted.

dd
Delete  |[4—— 2. Click the "Delete" button.
Dalete Al
0 <4— 3. Click the "OK" button.

ik

*Click "Delete All" to delete all search paths.
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1.7 Displaying the Results of Disassembling

To display the results of disassembling, click the "DIS" button on the Program (or Source)
Window toolbar. The display mode can only be changed in the active window.

button
/ Switches to source display mode.

viE"H | I SRC DIS — button

Switches to disassemble display mode.

You can also select the following from the PD72 Window menu:
[Option]->[Mode]->[Disasm 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 PD72 Window menu:
[Option]->[Mode]->[Source Model]

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(the "SRC" 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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2. Starting and Stopping Target Program
Execution

2.1 Starting and Stopping

|To start the target program
Click the "Go" button on the PD72 Window toolbar. You can also press the "F1" key.

Sld] =] 2fe| swimilem

V|8 &
Click the “Go” button.

You can also start the target program by selecting the following from the PD72
Window menu:

[Debug]->[Go]

The target program runs until it reaches a breakpoint.

Free-running the target program

Execute the Go (G) command from the Script Window. Although the Go command
basically executes a program with breaks included, the target program can be
executed in free-running mode if breakpoints are omitted. For details of using script
commands, see Section 9.1, "Executing Script Commands" in the Basic Operation
part.

Input format(Free Run):
Format 1: Go
Format 2! Go starting_address

Functions:

® When no starting address is specified, runs the target program from the address
currently indicated by the program counter (format 1);

® Runs the target program from the specified starting address (format 2);
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|T0 stop the target program

Click the "Stop" button on the PD72 Window toolbar.

S| = ® [rst| sw|mw|Mm|

V(8] 3

Click the “Stop” button.

You can also stop the target program by selecting the following from the PD72
Window menu:
[Debug]->[Stop]

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 PD72 Window menu:
[Debug]->Gol->[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
PD72 Window.

MCLU - RUN Target program is running.

ML - STOP Target program is stopped.
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2.2 Step Execution
Click the "Step" button on the PD72 Window toolbar. Or press F3.

V8| §[2/d] m] 2frs| swinwlen]

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 PD72 Window menu:
[Debugl->[Stepl->[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 PD72 Window toolbar. Or press F4.

V8| $[3|a] m| @ lest| swlms|am]
T
Click the “Over” button.
You can also start over-step execution by selecting the following from the PD72

Window menu:
[Debugl->[Over]->[Over]

To specify the time of steps

Select the following from the PD72 Window menu:
[Debug]->[Step]->[Step Option...]
(For over-step execution, select [Debugl->[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 PD72 Window menu:

[Debug]->[Stop]
This also applies to over-step execution.
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2.3 Returning from Current to Calling Routine

Click the "Return" button on the PD72 Window toolbar (called as Return execution). You
can also press F5.

V[

Sld] | et swinw|em|
i
Click the “Return” button.

You can also return to a calling routine by selecting the following from the PD72 Window
menu:
[Debug]->[Returnl]

To stop return execution

Click the "Stop" button on the toolbar. You can also stop return execution by selecting
the following from the PD72 Window menu:
[Debug]->[Stop]

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.).

Line |BRE] Source

00022 start:

RN DI

00024 |oop:

o002y | - NOP

00026 Lirclude sample. inc ;Load IMC File
000271 - NP

EERNS BM subl
oo029 | - MOP

IEIRNS BM sub?
00031 1 - NOP

00032 1 - NOP

UIEE]

000341 - L7 Zyp(I00

Cursor position set by clicking the mouse.

To start Come execution, click the "Come" button on the PD72 Window toolbar. You can
also press F2.

¥ |94 = ® |rst| sw|mw|BM

Click the “Come” button.

You can also start Come execution by selecting the following from the PD72 Window
menu:
[Debug]->[Come]
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Note:
In Come execution, the breakpoints specified for software and hardware breaks are
ignored.

To stop come execution
Click the "Stop" button on the toolbar. You can also stop Come execution by selecting
the following from the PD72 Window menu:
[Debug]->[Stop]

2.5 Resetting the Program

To reset the target program, click the "Reset" button on the PD72 Window toolbar. You
can also press F8.

Pld| =] 2lrs| swimwieu)

Click the “Reset” button.

4[] &

You can also reset the target program by selecting the following from the PD72 Window

menu:

[Debug]->[Reset]
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3. 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 2 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.

3.1 Enabling S/W Breaks

Click the [BM] button on the PD72 window's tool bar to change the break mode to "S/W
break." The [BM] button toggles between "S/W break" and "H/W break."

V& §[3|d] =] @t swimwlem

Click the “BM” button.

If the current break mode is "S/W break," you will find that the break mode shown in the
right part of the PD72 window's status bar is changed as follows:

1BM : S |

The break mode can also be switched over using the following commands on the PD72
window menu:
[Debug] -> [Break Model]
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3.2 Opening the S/W Break Point Setting Dialog Box

Click the "SW" button on the PD72 Window toolbar. Press function key F7 to open the
software breakpoint setting dialog box.

V|3 S[2|d] =| @ ssf STWIHWIBMI

Click the “SW” button.

You can also open the S/W Break Point Setting dialog box by selecting the following from
the PD72 Window menu:
[Debugl->[Break Point]->[S/W Break Point...]

See Section 1.11, "S/W Break Point Setting Dialog Box" in the Introduction for the
structure of the S/W Break Point Setting dialog box.

3.3 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:

1. Click the "Address" button.

2. Specify the address.

& Addreser | Add

. N
¢ Filename: | Refer... 3.Click the "Add" button.

Line: | Close

S Break Point: 4.Click the "Close" button.

0003 [ 5] sample.inc

0008 [ 307 sample.hSM

L)

B el

2
Del Al
Enable
All Enable
Disable

All Disable
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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:

1. Click the "Filename" button.

“ Fileniame: | Refer... 4. Click the "Add" button.
Line: | k \ Close

3/W Break Poin: 5. Click the "Close" button.
aooa T 57
0008 [ 30] sample.ASM

2. Specify the filename.

3. Specify the line No.

Disgable
All Disable

3.4 Deleting a Break Point

In the S/W Break Point Setting dialog box, delete the break point as follows:

© Address: | Add

& Filename: Refer...
Line: Close

1 3. Click the "Close" button.

i

S/ Break Point: | 1. Click the break point to be deleted.

[ 57 =anp e inc
0008 [ 800 sample.ASM

Del
pal || 2. Click the "Del" button.
Enable

All Enable
Disable

All Disable

e

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

You can also click the breakpoint to be deleted, then press the Delete key.
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3.5 Temporarily Disabling Break Points

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

€ Address: | Add
& Filename: Refer...
Line: Close

|~ 3. Click the "Close" button.

fil

T | 1. Click the break point to be disabled.

0003 [ 5
0008 [ 800 sample.ASM

5

De

Del Al
Enable
All Enable

DEBESTT 2. Click the"Disable” button.
All Disable

R

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

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

3.6 Temporarily Enabling Break Points

In the S/W Break Point Setting dialog box, enable the break point as follows:

e Address:l Add
& Filename: l— Refer...
T e 3. Click the "Close" button.

I

| 1. Click the break point to be enabled.

S/ Break Point:
—

—— e
L 1 sample. ASM

i
000g

g Del

30

Del All

Enable — .

2. Click the "Enable" button.

All Enable
Disable

All Disable

ilee

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

You can also double-click the breakpoint to be enabled. (An asterisk (*) is deleted).
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3.7 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.

Lime |ERK| Source

0oDz2 start:

00Dz | - DI

00024 loop:

nonzs | - MOP

0002e Linclude sample. inc iLoad INC File
0onzy | - MOP

00028 | B BM sub
0onze | - MOP

0on3sn | - B sub2
00031 | - MOP

00032 | - MOP

aTuTileRe] T

Double-click here.

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.

3.8 Setting Breakpoints from the Toolbar

You can set breakpoints from the toolbar in the PD72 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 PD72 Window toolbar.

V3| S[2|d] =] %IRSTI sw 1w |Bm|

Click the “Break” button.

You can also set a breakpoint by selecting the following from the PD72 Window menu:
[Debugl->[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.
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4. Hardware Breaks

Use hardware breaks to break target program execution when memory is accessed. There
are two types of hardware breaks: an address break where a break occurs when execution
of a specified address (Fetch) is detected and a trigger break where a break occurs when
the rising or falling edge of a signal input from an external trace cable is detected.
Address and trigger breaks can be used in combination.

The method of setting hardware break points differs according to the emulator you are
using. See section 1.12.1, "Structure of H/W Break Point Setting Dialog Box" for settings
other than those discussed below.

4.1 Enabling H/W Breaks

Click the [BM] button on the PD72 window's tool bar to change the break mode to "H/W
break." The [BM] button toggles between "S/W break" and "H/W break."

V& §[3|d] =] @t swimwlem

Click the “BM” button.

If the current break mode is "H/W break," you will find that the break mode shown in the
right part of the PD72 window's status bar is changed as follows:

1BM : S |

The break mode can also be switched over using the following commands on the PD72
window menu:
[Debug] -> [Break Model]

4.2 Opening the H/W Break Point Setting Dialog Box

Click the "HW" button on the PD72 Window toolbar. Press function key Shift + F7 to open
the hardware breakpoint setting dialog box.

Pld] =] e swinwleu)

V[

Click the “HW” button.
You can also open the H/W Break Point Setting dialog box by selecting the following from
the PD72 Window menu:
[Debugl->[Break Point]->[H/W Break Point...]
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4.3 Setting Address Breakpoints

The PC4400 emulator allows you to set two address breakpoints.

|Setting an Address Break Point

To set an address break point, click on any of buttons "A1" to "A2" in [Address Event]
group in the H/'W Break Point Setting dialog box to open the Address Break Point
Setting dialog box, then set the address break point.

2 A1l a2

’rAddress Event

After setting an address breakpoint, click the [OK] button in the H/W Break Point
Setting dialog box to enable the hardware break you have set.

|To break execution on fetching a command at the specified address

The following shows how to set a break point for the third time the command at
address "10016" is fetched.

1.Click the “Point”button.
x|

Select Type: @ Point ¢ Range Inm € Range Out

Point: |m“—‘/ 2.Specify the Address “100”.
5 G000 3.Specify the Pass Count “1”.
ass:
o 4.Click the OK button.

Cancel
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4.4 To set a trigger break point

The PC4400 emulator allows you to set one trigger breakpoint. Before using a trigger
break, prepare an external trace cable. A trigger signal is taken in from this cable.

To set a trigger break point

The following shows a setting example where a break occurs at a rising edge of the
input signal (High). Use the H/W Breakpoint Setting dialog box to enter this setting.

Trigger Event
F‘mgh  Low 1.Click the “High”button.

Pags: |DDDD1 ..

2.Specify the Pass Count “1”.

4.5 To combination break point

There are three combinatorial conditions that can be specified. These include "And"
where a break occurs when all conditions are met, "Or" where a break occurs when one of
conditions is met, and "Sequential" where a break occurs when conditions are set in a
specified sequence. Use Combination Type in the H/W Break Point Setting dialog box to
set these combinatorial conditions.

To enable a break point (one only)

The following shows a setting example where only address breakpoint Al is enabled.

1.Click the “And”button.
Combipaton Tvpe

& And C Qr  Sequential
V'

Ist: & 41 A2 ©T © None

nd: o A1 A2 T & None

ard: e 41 a2 o] & None " 3.Click the “None”button.

2.Click the “A1”button.

To combine break points

You can specify any of three types of combination: when all conditions for the
specified break point are satisfied (And), when any one is satisfied (Or), or when they
are satisfied in the specified order (Sequential).

Combination Tvpe g 1.Specify combinatorial condition.
[ = And C Or  Sequential ]
(Tsk e al c a2 T ]« Tone Bl

[ d: ¢ 4] A7 T & None]<__ 3.Click the 2nd break point
(or check "None" if none is to be used).

2.Click the 1st break point.

[(3d: ra1 ca2 1 c-*None],\

4.Click the 3rd break point
(or check "None" if none is to be used).
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5. Real Time Tracing

In PD72, you can check the trace results using any of three display modes: bus mode in
which you can check the bus data each cycle, disassemble mode, in which executed
instructions are disassembled for display, and source mode, in which executed instructions
are displayed at the source line level. The trace results are shown in the Trace Window.
To open the Trace Window, select

[Trace Window] -> [Window]
in the menu in the PD72 window.

5.1 To check bus data each cycle

Click the "BUS" button on the toolbar in the Trace Window to switch to bus display mode.

Click "BUS" to change to bus mode.

BUS [ D08 | SRC | Forward] Back | [Step | | Gomel]
Range: -4095, 0000 Area: Break File:  Cycle: —0053 Address: 0014 i
Cvcle | Label | Address Data free Skip Int So 0123 [«]
-0053 0014 0E0 B 0 0 0 0000
-0052 s 200 6 1 00 0000
-0051 | looe oot o & 0 00 oooo
-0050 aooz 000 6 0 00 0000
-0049 0003 000 B 0 0 0 0000
-0048 o004 000 B 0 0 0 0000
0047 aoos 000 6 0 00 oooo
0046 oo 100 6 0 00 oooo
0045 | subl o100 000 6 0 00 0000
-0044 0101 044 & 0 0 0 0000
-0043 oo 100 8 1 00 0000
0042 o7 000 6 0 00 oooo
0041 oos 102 6 0 00 oooo |
0040 | =ub? 0102 000 B 0 0 0 0000 -
ETN| 1

Use the Up and Down cursor keys, the Page Up and Page Down keys, or scroll using the
vertical scroll bar to check the bus data outside the displayed cycle. See Section 1.9.1
“Screen Configuration in Bus Mode” in the Window function for details of bus mode.

To change the reference position by specifying the trace cycle

Double-click the cycles area in the Trace Window to open the Cycle dialog box.
Input the number of cycles. You can also open the Cycle dialog box from the PD72
Window menu:

[Option]->[View]->[Cycle]

71



PD72 User's Manual

To search for a specified address

Double-click the address area in the Trace Window to open the Address Search
dialog box. Input the address to search. You can also open the Address Search
dialog box from the menu in the PD72 Window:

[Option]->[View]->[Address Search]

To check the status of the external signal

Connect the external trace signal cable supplied with the PC4400 emulator. The
status of the external signal is displayed in the "0123" area of the Trace Window.

5.2 To check executed Instructions

Click the "DIS" button on the toolbar in the Trace Window to switch to disassemble
display mode.

Click "DIS" to change to disassemble mode.

BUS [ DIS | SRC | Fomward| Back Step| Gome|

Range: 4095, 0000 Area: Break File:  Cycle: —0053 Address: 0001 i
Cycle Address Obi-code  Label Mnemonic [=]
-0053 0001 o0 loop MOP
-0052 0002 o0 MOP
-0051 0003 o0 MOP
-0050 0004 o0 MOP
-0049 0005 o0 MOP
-0048 0006 100 EM 01000(02/00)  =ubl
-0047 0100 o0 subl MOP
-0046 - 0101 044 RT
-0044 0007 o0 MOP
-0043 0008 102 EM 0102(02/02)  =ub?

-0042 - 0102 o0 sub? MOP
-0041 0103 045 RTS

Sk -0039 0009 o0 MOP |
-0038 0004 o0 MOP =

KNI K.z

Use the Up and Down cursor keys, the Page Up and Page Down keys, or scroll using the
vertical scroll bar to check the disassemble data outside the displayed area.

To change the reference position by specifying the trace cycles

Double-click the cycles area in the Trace Window to open the Cycle dialog box.
Input the number of cycles. You can also open the Cycle dialog box from the PD72
Window menu:

[Option]->[View]->[Cycle]

To search for the cycle in which an operation code was fetched to a
specified address

Double-click the address area in the Trace Window to open the Address Search
dialog box. Input the address to search. You can also open the Address Search
dialog box from the menu in the PD72 Window:

[Option]->[View]->[Address Search]
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5.3 To check execution path at the source level

Click the "SRC" button on the toolbar in the Trace Window to switch to source display
mode.

Click "SRC" to change to source mode.
8 Trace Window

DIS RC Fnrwardl Back Step | Come |

Range: —4095, 0000 Area: Break File:  sample.ASM Cycle: 0053 Address: 0001 |
Line | Address | Mow | Source B
000719 ; Same e Program

Aoz "s=--ss--Zss--Zss--Dss--Dsss--sss--Z==-=-=zZ=D=o=

00027 org 0,0

00022 start

00023 | 0000 = DI .
00024 | oop

00025 | 0007 HOP

00026 Jinclude sample. inc iLoad IMC File

D00ZT | 0005 = HOP

00028 | 0006 = BM subl

00029 | 0007 = HOP

00030 | 0003 = BM sub?

00031 |- 0009 = | HOP

00032 | 0004 = NOP v
K1 il

Click the "Back" button on the toolbar in the Trace Window to check the execution path in
reverse direction, then click the "Step" button. Or click the "Forward" button on the
toolbar in the Trace Window to check the execution path in the forward direction, then
click the "Step" button.

Click to display the execution path in the forward direction.

BUS | DIS | Forward Step | | Gome

SRC Back

Af

Click to display the execution path in the reverse direction.

Click to check the following execution route as specified by clicking
the Forward or Backward button.

To change the reference position by specifying the trace cycles

Double-click the cycles area in the Trace Window to open the Cycle dialog box.
Input the number of cycles. You can also open the Cycle dialog box from the PD72
Window menu:

[Option]->[View]->[Cycle]

To search for the cycle in which an operation code was fetched to a
specified address

Double-click the address area in the Trace Window to open the Address Search
dialog box. Input the address to search. You can also open the Address Search
dialog box from the menu in the PD72 Window:

[Option]->[View]->[Address Search]
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To search for the cycle in which an operation code was fetched to a secific
source line

Click the mouse on a source line in the source file area in the Trace Window, then
click the "Come" button to start the search. The search is performed in the direction
currently specified as the execution path ("Forward" for forward searches, and
"Back" for backward searches).

Click to search in the Forward direction.

'
BUS | DIS | SRC  Forward| Back = Step | |Come |
?

Click to search in the Backward direction.

Click to search for a source line execution cycle.

5.4 Changing the Real-Time Trace Position to be Saved

PD72 stores the results of real-time traces of target programs. By default, the trace range
is the 4K cycles to just before the target program stops (Break). However, PD72 also
allows you to specify the 4K cycles up to satisfaction of the trace point condition (Before),
the 2K cycles centered on the satisfaction of the trace point condition (About), or the 4K
cycles after the satisfaction of the trace point condition (After). In this case, the trace point
is, like the hardware break point, the point at which real-time trace are performed when
the system detects that data is written to memory, read from memory, or an instruction is
fetched, or detects the rising or falling edge of the signal input from the external trace
cable.

Setting a Trace Point

To set a trace point, open the Trace Point Setting dialog box by selecting
[Trace Point] -> [Debug]
from the menu in the PD72 Window.
For details on how to set trace points, Section 4, "Hardware Break" in the basic
operation part of this manual.

Note:

The basic setup method is the same as for hardware breakpoints, except the following.
* Only the address Al can be set. You cannot set the address A2.

* No pass counts can be set for the address trace points set.

* No combinatorial trace points are supported. (Only Al or T can be selected.)

Setting the Trace Area

To change the trace area, change the setting in the "Trace Area" group in the Trace
Point Setting dialog box.

Select the trace Area

~Trace Rapgé———
Bofore Break 1. Break 4Kcycles before target program stops
Before Trace 2. Before 4K cycles before trace point
Ahout Trace 3. About 2K cycles either side of trace point
After Trace 4. After 4K cycles after trace point

74



Time Measurement

6. Time Measurement

Use the time measurement function to measure the target program's execution time. The
measured execution time of the target program is displayed on the status bar of the PD72
window. Time measurement points are set from the Time Measurement Point Setting
dialog box.

The default time measurement mode is "1. From Go to Break" in which a duration of time
from start of execution till end of execution is measured. The measurement count source is
"TIME," i.e., the PC4400's internal timer is used to measure a time. The Time
Measurement Point Setting dialog box is opened by choosing the following commands
from the PD72 window menu:

[Debug] -> [Measurement Point...]

6.1 Checking Program Execution Time

The measured execution time of the target program is displayed on the status bar of the
PD72 window. The contents displayed here are updated when the target program has
stopped.

T eaaaTaaTaTaTTTTTETTEE
00h00m13s574 ms 662 us 750 ns | BM : S | MCU : STOP

T

Display the target program's execution time (TIME mode).
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6.2 Measuring Execution Time of A Selected Address Range

Enter the following settings from the Time Measurement Point Setting dialog box:

Measurement Paint x|
1.Change the measurement mode to

Mode: IA' From MF Start to MP End J X "4, From MP Start to MP End."

source: [IME | 2.Specify the measurement start address.
MP Start: I[HI][I MP End: |077F v .
3.Specify the measurement end address.
=] Concel |
w

4.Click the “OK” button.

To use a debug event as a time measurement point

The PC4400 emulator has the following four modes of time measurements available.
To switch over the time measurement modes, change the Mode area in the Time

Measurement Point Setting dialog box to your desired mode.

No. | Measurement Mode Start Event End Event

1 From Go to Break Start of program execution | End of program execution
2 From Go to MP End Start of program execution | Measurement point End
3. From MP Start to Break Measurement point Start End of program execution
4 From MP Start to MP End Measurement point Start Measurement point End

If you selected No. 3 or 4 for the measurement mode number, you need to specify a
start address of measurement in the MP Start area of the Time Measurement Point
Setting dialog box. Or if you selected No. 2 or 4 for the measurement mode
number, you need to specify an end address of measurement in the MP End area of
the dialog box.

Note:

If "End of program execution" is chosen for the end of measurement point, measurement
is taken of time until execution of the broken instruction is ended. In all other cases,
measurement is taken of time until conditions are met for the end of measurement event.
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7. Checking and Setting Register Data

7.1 Checking the Contents of Registers

Open the Register Window to check the contents of the registers. The Register Window,
which lists the internal registers of the CPU that are common to MCU’s, is opened from
the PD72 Window menu by selecting the following:

[Window]->[Register Window]

See Section 1.4, "Register Window" in the Window Functions for details of the Register
Window.

7.2 Setting the Contents of Registers

To set the contents of the registers, click the register buttons in the Register Window to
open the Register dialog box, then input the new value.

Set Register

Feqister Value:

To change the values of flags
The Set Register dialog box does not open if you clicked the [CY] button of the
Register Window. The value of the carry flag changes each time you click the [CY]
button.
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8. Checking and Setting Memory Contents

8.1 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 PD72 Window menu:
[Window]->[ASM Watch Window]

See Section 1.7, "ASM Watch Window" in the Window Functions for details of the ASM

Watch Window.

To register a watch point

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

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

Add |BiAaa| Set | Del |Deran| Hex | Dec | Bin |

fcd
Address: || <41—2. Specify the address to monitor.
Size:  |4Bit ~[&—1—3. Select the data size.

Eﬂadix: % Hex ¢ Dec ¢ Bin ]4——4. Select the data radix.

oK I'< Crcal i 5. 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.
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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.

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

|
Add |Birsaa| Set | Del |Deran| Hex | Dec | Bin |

BitAdd Ed
BitSymbol: Il #1— 2. Specify the bit symbol. If none has
’ been defined, Specify the address
Rl I and bit No. in the next fields.
Bit: |
oK Cancel 3. Click the "OK" button.

To change the value at a specified address

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

2. Click the "Set" button.

Add [Bicasa| | Set | Del |Deran| Hex | Dec | Bin |

AddrBit | Expr | 5z | Relx | Data \ﬂ
0oo ZxwlI00 4 1 Hex | 0
003 w103 4 1Bim| 1000
010 7110 & | Hex sFE
012:7 it1012 Bit |1
111 zxw 111 g | Bin| 0010:0111
=

1. Click the watch point to be changed.

The Set dialog box opens. Enter the new value.

Data: ||

0K | Cancel
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To delete a watch point

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

2. Click the "Del" button.

=] ha

Add [BirAss| Set | Del |Dean| Hex | Dec | Bin |

Addr:Bit | Bpr |15z |[Rdx | Data \ﬂ
non zx00 4 I Hex 0

no3 zx03 4 | Bin| 1000

070 w010 8 | Hex »FE

012:1 it1012 Bit | 1

111 o111 g | Bin 0010:0111

=

|
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.

To change the memory display format
You can change the radix in which data is displayed to select the watch point to be
changed in the ASM Watch Window, then clicking "Hex", "Dec", or "Bin" in the
toolbar of the ASM Watch Window.

Click to display in Hexadecimal

Click to display in Binary

Set | Del |DaAn| Hex | Dec | Bin |

Click to display in Decimal

You can also double-click the radix display area in the ASM Watch Window. In this
case, the radix changes cyclically in order of the following:
Hexadecimal -> Decimal -> Binary -> Hexadecimal
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8.2 To reference the contents of contiguous addresses

To reference the contents of contiguous addresses, open the Memory or Dump Window.

The Memory Window displays contiguous memory contents in the form of "Address,"

"Symbol," or "Data (memory contents)." The Dump Window displays contiguous memory

contents in dump form. In either case, RAM contents are displayed by default.

To use the Memory Window, select the following from the PD72 Window menu:
[Window]->[Memory Window]

To use the Dump Window, select the following from the PD72 Window menu:
[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.

To reference a ROM address
Click the [ROM] button on the Memory or Dump Window tool bar.

[ RAM ROM |
M

Click the ROM button.

To reference a RAM address
Click the [RAM] button on the Memory or Dump Window tool bar.

[ RAM ROM |
x

Click the RAM button.

8.3 Setting Data at a Specified Address

Data can be set a specified address from the Memory or Dump Window. The type of
memory to which data is set depends on the current display mode of the active window.
Data is set to RAM memory when the display mode is RAM or ROM memory when the
display mode is ROM.

To change data at a specified address

With the Memory Window or Dump Window active, select the following from the
PD72 Window menu:

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

Address: | <—- 1. Specify the address.

Data: | <€— 2. Specify the new data.

(0] | V\ Cancel r__

—3.Click the "OK" button.

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

With the Memory Window or Dump Window active, select the following from the
PD72 Window menu:

[Option]->[Debugl->[Fill...]
When the Fill dialog box opens, enter the area to be filled and the fill data.

Start Address: lﬁ—— 1. Specify the starting address of the area to be filled.
Fnd Address: l—'4—— 2. Specify the ending address of the area to be filled.

Data: | <4 3. Specify the fill data.
OK $\ Cancel |

| 4. Click the "OK" button.

|To move the contents of a specified area to another area

With the Memory Window or Dump Window active, select the following from the
PD72 Window menu:

[Option]->[Debugl->[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.

Start Address: | <+— 1. Enter the starting address of the source area.
End Address: <— 2. Enter the ending address of the source area.
Move Address: «—3. Enter the starting address of the destination.

oK |<—em—|—— 4. Click the "OK" button.
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9. Script Commands

9.1 Executing Script Commands

Script commands are executed from the Script Window. To open the Script Window, select
the following from the PD72 Window menu:

[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.

=] Seript Window 8 [= £
| | Open | ‘ Logﬂn‘ | Yiew |C|ear|
Seript: Log:

<+— Execution result display area

K1 o

Commapd hi.story display area
" o /Script file display area

Enter 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.

Runnineg =cript
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9.2 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| LogOn|Log0ff| View |Clear|

Click “LogOn” to start logging.

You can also select the following from the PD72 Window menu (when the Script Window
is active):
[Option]->[Log]->[On...]

® If after starting PD72, 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 PD72, 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|05e‘ LogUn‘LogUﬂ‘| Yiew |C|ear|

Click “LogOff” to stop logging.

You can also select the following from the PD72 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

PD72 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| LogOn|Log0ff| View |Clear]

Click “View” to save the contents of the view buffer.

You can also select the following from the PD72 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| LogUn|LogUH| Yiew |C|ear‘

Click the “Clear” button to clear the command display.

You can also select the following from the PD72 Window menu (when the Script
Window is active):
[Option]->[View]->[Clear]
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9.3 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 |C|ose| LogUn|LogUﬁ| Yiew ‘Clear|

Click the “Open” button to open a script file.

You can also select the following from the PD72 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 |C|ose‘ LogUn|LogUﬁ‘ Yiew |C|ear‘

Click the “Run” button to execute all the commands in the script file in batch mode.

You can also select the following from the PD72 Window menu (when the Script Window
is active):
[Option]->[Script]->[Run]
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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.

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 |Close| LogOn|Log0ff| View |Clear|

Click the "Step" button for step execution of the script file.

You can also select the following from the PD72 Window menu (when the Script
Window is active):

[Option]->[Script]->[Stepl

To close a script file
Click the "Close" button on the Script Window toolbar.

Run |Step| Open |C|ose‘ LogUn‘LogUH| Yiew |C|ear|

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 PD72 Window menu:
[Option]->[Script]->[Close]

® [f the script files are nested, the current script file is closed and the next higher
level script file is opened.
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To execute a script file on PD72 startup
Specify the name of the script file to be executed on startup in the Init dialog box
which is displayed when you start PD72.

Tt x|

| Specify the name of the script file

Init File: «—
I to be executed on startup.

Refer...
IfF: Serial Port: COM1 vl

TAB(1-32): |4
Fonit: FixedSye Fant... |

Size: 14
¥ Resume I~ AutoDownload
I~ Mext Hide

Cancel

You can also open the Init dialog box by selecting the following from the PD72 Window

menu:
[Environ]->[Init]
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10. Exiting PD72

10.1 Exiting PD72

Select the following from the PD72 Window menu:
[File]->[Exit]
A confirmation dialog box is displayed. Click OK to exit.

@ Do pou Exit’?

S Cancel |

Click the "OK" button.
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11. Miscellaneous

11.1 Line Assemble

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 9.1, "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.

=1 S [=] 3

[Funning soript ]
STOP pen |C|ose| LogUnlLogUfﬂ View |C|ear|

—omr—————

Log:

0001E0:
0001C0:
000100:
0001E0:
0001F0:

ADDRESS:

b3 10000
ADDRESS> L
Foo00

KN

00 00 DO 00 00 00 00 00
00 00 00 00 00 00 00 0O
00 00 00 DO OO0 00 00 0D
00 00 00 00 00 00 00 0O
00 00 00 DO 00 00 00 0D

+) +] +2 43 +4 +5 + +7

000200: 00

ABEL PROGRAM

00 00 00 DO 00 OO 00 00
00 00 00 00 00 0O QO 00
00 00 00 00 0O OO 0O 0O
00 00 00 00 00 0O QO 00
00 00 00 00 00 OO 00 0O

6 +9 +A +B +C +D +E +F  ASCII

ldb 100,200

mar
db 100,200
KV

Enter comm

and 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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11.2 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 PD72 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.

Find What: | <41—1. Specify the search string.
7 Match Case ™ Wild Card
o | 4. Click "Down" to search the program forwards,
irection: or "Up" to search backwards.
Find Next |'< tiose i 5. Click "Find Next" to start the search.
|

2. Check here if you want to differentiate between uppercase and lowercase letters.

11.3 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.

BRE] Obicode ([)Label (| Mremenic
- | (04 Vtart VY DI
- | 000 | oop MOP

® Memory Window
You can change the relative proportions of the label display area (<KLABEL>) and
the memory content display area (KDATA>).

Drag to resize.

p
Symbo | DATA
Zey00 10
[
(
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® ASM Watch Window
You can change the relative proportion of the expression display area (<Expr>).

Drag to resize.

Addr:Bit | Expr [1Bz | Fdx | Data
onn 700 \J4 | Hex | 0

010 Ipzxy[]m 8 | Bin @0011:1111

® Trace Window
When in bus mode, you can change the relative proportion of the label display

area (<LABEL>).
Drag to resize.
JA\
Cycle Laboe| [ |address Data
—0050 = =1 Vo100 Qoo
-0049 0101 044
-Qo4s Q00s 100
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11.4 Displaying the Version of PD72

Select the following from the PD72 Window menu:
[Helpl->[About...]

The About dialog box, which shows the PD72 version and monitor version, is displayed.

PD72 version Debugger system

EDi? Wer TOLAN FST )
Oebugger Sysfem PCAMIRTT )

GATAFTE MEAZHZ N AT

COPYRIGHTI(C) 2002(2002-2804) RENESAS TECHNOLOGY CORPORATION
AND RENESAS SOLUTIONS CNRPORATION ALL RIGHTS RESERVED

N

Datafile name Monitor version

Press "OK" to close the About dialog box.
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[ MEMO ]
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1. Coverage measurement

Use the coverage measuring function to check addresses accessed during execution. The
coverage measurement results can be referenced from the Coverage Window or using a
script command, CoVerage (abbreviated CV).

1.1 Displaying Coverage Measurement Result in Percentage

Use the Coverage Window to show coverage measurement results in percentage. To open

the Coverage Window, choose the following commands from the PD72 window menu:
[Window] -> [Coverage Window]

Before displaying coverage measurement results in percentage, you must first set a range

of addresses to be measured. For details about the Coverage Window, refer to Section 1.10,

"Coverage Window" in the Window Function Part of this manual.

To set a measurement address range

Click the “Addarea” button on the Coverage Window tool bar.

1.Click the “Addarea” button.

'

Refresh|Clear | |Addarea|Delarea |

When you click the “Addarea” button, an Addarea dialog box opens. Input a range of
addresses to be measured in this dialog box.

Coverage Area

— 1. Specify the measurement start address.

Start Address (0000 ™
End Address 17FF A

Ok * Cancel
| 3.Click the “OK” button.

L 2.Specify the measurement end address.
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To reference measurement results

When you chose to show measurement results in percentage, they are displayed in

the Coverage Window's measurement result display area.

Refresh| Clear| Addarea | Delarea |

Coverase Base Address : 0000 - 17FF

Label | Start || End | Coverase
Init 0000 001F 100.00%
Subl 0100 0121 95.75%
debugl 03F0 03FF 00.00%

Measurement results in percentage

Deleting a Measurement Address Range in Coverage Measurement Area

Click on a line of a specified measurement address range in the Coverage Window

that you want to be deleted. Then click the “Delarea” button.

2.Click the “delarea” button.

Rofrech|Cliear | Addarea |Delarea

| .Coveraze Base Address @ 0000 - 17FF
| abe|
0000 007F G. 4

sub 0100 017F 1.56 %

<+ 1.Click the delete area.
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1.2 Referencing Coverage Measurement Results at Source Level

Double-click on a line of measurement address range specified in the Coverage Window.
The Coverage Source Window will appear.

Refresh|Clear | Addarea | Delarea |

| Coverage Base Eddres= : 0000 - 17FF |
| abe Start Erd Coveraze

0000 007F 6.25 ¥

subl 0100 07F 1.56 %

<— 1.Double click

The lines that have been executed by the target program are displayed in light blue and
those not executed are displayed in gray.

Lire | Source B

noo27 .org 0,0

00022 |start:

noo23 )

00024 |l oop: \

00025 HOP v

ggggg NE]BClUde samzle. inc ;Load IMC File AA' Executed lines (light blue)
noo2g B subl

noo2g HOP

noos0 M sub?

noosy NOP -

8883% NOP ~Unexecuted lines (gray)
00034 L7 (100

00035 Ly zxy(100 A

00036 BM put_mem =

AT | . —aa111

1.3 Referencing Coverage Measurement Results at Address Level

Use a script command, CoVerage (abbreviated CV), for this purpose. For details on how
to use script commands, refer to Section 9.1, "Executing Script Commands" in the Basic
Operation Part of this manual. The following shows reference examples where
measurement results are referenced for accessed addresses in the address range of 000016
to 03FFs.

® To reference coverage measurement results one byte at a time in the
address range of 000016 to 03FF16
>CoVerage LOCAL, 0000,03FF

® To reference coverage measurement results four bytes at a time in the
address range of 000016 to 03FF16
>CoVerage GLOBAL, 0000, 03FF
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1.4 To initialize the previous results of coverage measurements
Click the “Clear” button on the Coverage Window tool bar.

1.Click the “jlear” button.

Refresh|Clear | Addarea|Delarea |

Coverage measurement results can also be initialized using a CoVerage command. Enter
the following to initialize the results of coverage measurements:

>CoVerage CLEAR

1.5 Canceling the address range of coverage measurement area

Click the measurement address range line to cancel in the Coverage Window, then click
the "Delarea" button on the toolbar of the Coverage Window.

2. click the "Delarea" button

|0Iear| Mdare‘aIDeIare‘a
| Coverase Base Address : 0000 - 17FF |

[ abel Start End Cove

sub] ” 017F ¢ 1.Click the line
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1. Table of Script Commands

1.1 Input Format

® The format for entering PD72 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} [OneofX1,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 PD72 on-line help for details of each command. To display on-line help, enter the

following from the PD72 Window menu:
[Help] -> [Index]

1.2.1 Execution Commands

Command Command format Summary
Go(G) Go [StartAddress][,BreakAddress Execute the target program.
[:Pass Count]]

GoBreak(GB) GoBreak [StartAddress] Execute the target program at break table .
STOP STOP Stop the target program.
STATUS STATUS Display status of target program execution.
Step(T) Step [number of steps] Step execution at source level.
Steplnstruction StepInstruction [number of steps] Step execution at machine language level.
OverStep(TM) OverStep [number of steps] Over-step execution at source level.
OverStepInstruction OverStepInstruction Over-step execution at machine language level.

[number of steps]
Return Return Return execution at source level.
ReturnInstruction Returnlnstruction Return execution at machine language level.
Reset(Z) RESET Reset the target program.

1.2.2 File Operation Commands

Command Command format Summary

Load(D) Load filename[.hex| .hel|.heu|.sym] Download HEX/HEL/HEU/SYM file.

Upload(O) Upload StartAddress,EndAddress Output contents of specified memory area to hex file.
,Filename

1.2.3 Register Operation Commands

Command Command format Summary
Register(X) 1.Register [RegisterName] 1.Check value of specified register.
2.Register RegisterName,Value 2.Set value in specified register.
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1.2.4 Memory O

peration Commands

Command Command format Summary
Dump(D) Dump StartAddress[,EndAddress]] Display contents of ROM memory.
DumpNibble(DI) DumpNibble [StartAddress[,EndAddress]] [ Display contents of RAM memory.
Set(S) Set Address|[,SetValuel,...]] Change contents of ROM memory at specified address.
Enter "." to stop.
SetNibble(SD) SetNibble Address[,SetValuel,...]] Change contents of RAM memory at specified address.
Enter "." to stop.
Fill(F) Fill StartAddress,EndAddress,SetValue Write specified data to specified ROM address range.
FillNibble(FI) FillNibble StartAddress,EndAddress Write specified data to specified RAM address range.
,SetValue
Move(M) Move StartAddress1,EndAddress Move contents of specified ROM memory range to
,StartAddress2 destination address.
MoveNibble(MI) MoveNibble StartAddressl,EndAddress Move contents of specified RAM memory range to
,StartAddress2 destination address.

1.2.5 Assemble/Disassemble Commands

Command Command format Summary
Assemble(A) Assemble [Address] Assemble line-by-line from specified address.
DisAssemble(L) DisAssemble [StartAddress[,EndAddress]] Display result of disassembling specified area.
BIT 1.BIT BitSymbol 1.Display bit symbol.

2.BIT BitSymbol,data 2.Set value of bit showed by specified bitsymbol.
EXPress(EXP) EXPress assembler expression Display value of specified assembler expression.

1.2.6 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.

SoftwareBreakClearAI(SBCA)

SoftwareBreakClearAll

Delete all software break points.

SoftwareBreakDisable (SBD)

SoftwareBreakDisable address

Disable software break point at specified address.

SoftwareBreakDisableAll
(SBDA)

SoftwareBreakDisableAll

Disable all software break points.

SoftwareBreakEnable (SBE)

SoftwareBreakEnable Address

Enable software break point at specified address.

SoftwareBreak EnableAll
(SBEA)

SoftwareBreak EnableAll

Enable all software break points.

BREAKAT

BREAKAT line No. [ filename]

Set software break point at specified line No.

1.2.7 Hardware Break Setting Commands

Command Command format Summary
HardwareBreak(HB) | 1.HardwareBreak 1. Reference hardware break
2.HardwareBreak An, address [:PassCount] point.
3.HardwareBreak T, {H | L }[:PassCount] 2. Sets an address breakpoint
4. HardwareBreak {AND | OR | SEQ},{An | T}[,{An | T}[,{An | T}]] 3. Sets a trigger breakpoint.
5.HardwareBreak NONE 4. Set combination.
5. H/W break point is disabled.
See page 108 for details.
BreakMode(BM) 1. BreakMode 1. Check mode of breaks.
2. BreakMode { HARDWARE | SOFTWARE } 2. Change mode of breaks.
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1.2.8 Real-Time Trace Commands

Command Command format

Summary

TracePoint(RP) 1.TracePoint

2.TracePoint A, address
3.TracePoint T, {H | L }[:PassCount]
4.TracePoint {A|T}

1. Reference trace point.

2. Sets an address trace point.
3. Sets a trigger trace point.
4. Sets a valid trace point.

5.TracePoint MODE,{{BEFORE | ABOUT | AFTER | BREAK} 5. Set trace condition.

See page 110 for details.

TraceData(RD, QD) TraceData [StartCycle] [,EndCycle]

Display contents of real-time
trace memory in bus signal
format.

TraceList(RL, QL) TraceList [StartCycle] [,end cyclel

Display the contents of
real-time trace memory in
disassemble list format.

TraceRange(RR) TraceRange

Display  the contents  of
real-time trace range.

1.2.9 Coverage Measurement Commands

Command Command format

Summary

CoVerage(CV) 1.Coverage LOCAL [,StartAddress, EndAddress]
2.Coverage GLOBAL [,StartAddress, EndAddress]
3.Coverage TOTAL [,StartAddress, EndAddress]
4. Coverage CLEAR

1.Display results of coverage
measurements in 1-byte units.
2.Display results of coverage
measurements in 4-byte units.
3.Display results of coverage
measurements as percentages.
4.Initialize memory for coverage

measurements.
1.2.10 Run-time Display Commands
Command Command format Summary
TIMEMTD) 1. TIME 1. Display settings for run-time display.

2. TIME { ON | OFF }

2. Set whether to display run time in
Script Window.

MeasurementPoint 1.MeasurementPoint

2.MeasurementPoint {START | END },address
3.MeasurementPoint MODE, ModeNumber
4.MeasurementPoint SHOW

1.Display the measurement point setting.
2.Set measurement point address.

3.Set measurement range.

4.Display the measurement result.

See page 112 for details.

1.2.11 Script/Log-File Commands

Command Command format Summary

SCRIPT SCRIPT filename Open script file.

EXIT EXIT Close script file.

WAIT WAIT 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 ]I Open log file.

LOGOFF LOGGOFF Close log file.
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1.2.12 Program Window Control Commands

Command Command format Summary
PATH PATH [ search pass [ ;search pass.... 1] Set source file path.
FILE 1.FILE 1. List source files.
2.FILE source filename 2. Display specified source file.

1.2.13 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 PD72 and monitor versions.
DATE DATE Display current date and time
(yymmdd, day of week, and time).
FECHO ECHO “MESSAGE” Display specified parameter.
QUIT QUIT Quit PD72.
CcD 1.CD 1. Checks the current directory.
2. CD directory_name 2. Sets the current directory.
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1.2.14 Supplementation explanation of Script Commands

HardwareBreak(HB)

Setting and Checking Hardware Breaks

Input format
(Format 1) HardwareBreak
(Format 2) HardwareBreak An, address [:PassCount]
(Format 3) HardwareBreak T, {H | L }[:PassCount]
(Format 4) HardwareBreak {AND|OR|SEQ}, {An | T} [{An | T}
L{An | T}]]
(Format 5) HardwareBreak NONE

The following table shows the values that can be specified for An.

[An  [A1,A2 |

Function
® Hardware breaks allow you to stop target program execution detection of an
instruction fetch.
® You can set up to 2 address and one external trigger break.
® To use hardware breaks, use the BreakMode command as shown below to enable
the break (Hardware can be abbreviated to H).
BreakMode Hardware

Setting Break Points

| Checking hardware break settings

Use format 1. Enter the following to display the contents of the hardware break
setting.
HardwareBreak

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 100h.
HardwareBreak Al, 100

® Enter the following to stop execution of the target program on 5th execution
of the instruction at address 312h.
HardwareBreak Al, 312:5

To stop program execution when the external input signal changes to HIGH or LOW

Use format 3.
® Enter the following to stop program execution when the trigger signal
changes to HIGH.
HardwareBreak T, H
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Using Multiple Hardware Break Points
The PC4400 allows you to set up to two address break points and one trigger break
point. You can also combine these break point conditions to create more complex break

points.

To break program execution when all break point conditions are satisfied

Use format 4.
® Enter the following to stop program execution when all conditions for break
points Al, A2, and T are satisfied.
HardwareBreak AND A1,A2,T
You can specify the break points in any order (For example, A2, Al, T has
the same effect as A1, T, A2).

To break program execution when any one of the break point conditions is satisfied

Use format 4.
® Enter the following to stop program execution when any one of break points
A1, A2, or T is satisfied.
HardwareBreak OR, A1,A2,T
You can specify the break points in any order.

To break program execution when the break point conditions are satisfied in the
specified order

Use format 4.
® Enter the following to stop program execution when the conditions for break
point T are satisfied followed by those for break point Al.
HardwareBreak SEQ T,A1l
When you use this format, specify the break point conditions in the order in
which they must be satisfied for program execution to be stopped. If you
specify Al, T, for example, program execution stops if the conditions for Al

are satisfied before those for T.
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TracePoint (RP)
Setting and checking trace points

Input format
(Format 1) TracePoint
(Format 2) TracePoint A, address
(Format 3) TracePoint T, { H | L }[:PassCount]
(Format 4) TracePoint{A | T}
(Format 5) TracePoint MODE, { BEFORE | ABOUT | AFTER | BREAK }

Function

® Trace points are the "yardsticks" for real-time tracing. You can use the trace points
to specify what area is to be traced. Set the trace area using format 5.

® Trace points are set using the same method as hardware breaks in the PC4400. In
contrast to hardware breaks, in which target program execution stops when the
specified conditions are satisfied, the locations at which the specified conditions are
satisfied become the yardsticks for real-time tracing (the program does not stop).
The trace point is said to have been passed when the specified condition is satisfied.

® Real-time tracing is continuous and you can always check the results of the trace as
soon as the target program stops.

Setting trace points

|To examine the trace points set

Use format 1. Enter the command as shown below to display the contents of the
trace points set.
TracePoint

To make a specified address the reference point of trace

Use format 2.
® Enter the command as shown below to make the address 100h the reference
point of trace.
TracePoint A1, 100

To make a high/low transition of an external input signal the reference point of trace

Use format 3.
® Enter the command as shown below to cause the program to stop at a

high-going transition of a trigger signal.
TracePoint T, H

To set a valid reference point of trace

Use format 4.
® Enter the command as shown below to enable an address trace.
TracePoint A

® Enter the command as shown below to enable a trigger trace.
TracePoint T
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Setting the area for real-time tracing
Use format 5.

Enter the following to check the results of the trace up to the set trace point.
TracePoint AREA, BEFORE

You can check the 4K cycles before the trace point.

Enter the following to check the results of the trace either side of the trace

point.
TracePoint AREA, ABOUT

You can check the 2K cycles before plus the 2K cycles after the trace point.

Enter the following to check the results of the trace after the trace point.
TracePoint AREA, AFTER

You can check the 4K cycles after the trace point.

Enter the following to check the results up to when the target program stops.
TracePoint AREA, BREAK

You can check the 4K cycles up to when the target program stops. This is

the default setting when you start PD72.

Figure 1 shows the relationship between the real-time trace area and the trace
point.

> [N

o>
7 - |

e ]

P TRACEPOINT ~ DPFORE Mode

ABOUT Mode
BREAK POINT

Figure 1 Real-time Trace Area
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MeasurementPoint (MP)

Setting and Checking Measurement Points

Input format
(Format 1) MeasurementPoint
(Format 2) MeasurementPoint { START | END }, Address
(Format 3) MeasurementPoint MODE, ModeNumber
(Format 4) MeasurementPoint SHOW

Function
® The PC4400 emulator has the following four modes of time measurements
available.

No. Start Event End Event

1. Start of program execution End of program execution

2. Start of program execution Measurement point End

3. Measurement point Start End of program execution

4, Measurement point Start Measurement point End

Checking measurement condition
Use format 1.
® To reference the measurement conditions of the time measurement function,
enter the command as follows:
MeasurementPoint
Setting measurement points
Use format 2.
® To set the start point of time measurement at address 010016, enter the
command as shown below. Note however that the start point of time
measurement is valid only when the specified mode of time measurement is
3 or 4.
MeasurementPoint START, 100
® To set the end point of time measurement at address 017Fis, enter the
command as shown below. Note however that the end point of time
measurement is valid only when the specified mode of time measurement is
2 or 4.
MeasurementPoint END, 17F
Setting measurement mode
Use format 3.
The default measurement mode is "1. From start of program execution till end of
program execution."
® To set the time measurement mode for "4. From measurement start point
till measurement end point", enter the command as follows:
MeasurementPoint MODE,4
Checking measurement results
Use format 4.
® To check the time measurement result, enter the command as follows:
MeasurementPoint SHOW
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2. Writing Script Files

PD72 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 (Gf, 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 Dblock 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).
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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 016 and
FFFFFFFFi6 to be assigned in a macro variable. If you specify a negative number,
it 1s processed as twos complement.

® You can use macro variables within the expression.

® Always precede macro variables with the "%" sign.

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.
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2.1.5 Comment statements

You can include comments in a script file. Use the following format.

Notes:

| ; 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.

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.
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2.2 Writing Expressions

PD72 allows you to use expressions for specifying addresses, data, and number of passes,
etc. The following shows example commands using expressions.

>Dump TABLE1
>Dump 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.

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

“1 You 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
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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 ASM72 pseudo instructions, macro
instructions, operation code, or reserved words (.ORG, .IF, etc.).
® You cannot use strings that start with two periods (..) for symbols or labels.

Note 1: 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 ROM address values
1. Labels
2. Symbols

® (Conversion of RAM address values
1. ZXY symbols
2.  Bit symbols

® Conversion of data values
1. Symbols
2. Labels

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 PD72.

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.
PC,A,B,Z,X,Y, CY

Uppercase and lowercase letters are not unique in register names. You can specify either.

2.2.6 Memory variables

Use RAM memory variables to use memory values in expressions. The format is as
follows:

[RAM address].data-size

® You can specify expressions in RAM addresses (you can also specify memory
variables).
Example 1: Referencing the contents of RAM memory at address 10016
[100h]

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.

118



Writing Script Files

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,

order from the left of the expression.

they are evaluated in

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
[, ~ Dyadic logical OR, Level 7
dyadic exclusive OR
<, <=, >= | Dyadic comparison Level 8
== I=
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3. Error Messages

The following tables list the PD72 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 PD72 already running.

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 Illegal endi(filename line). There is no if statement paired with the endi
statement.

301 Illegal 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 Nest level is overflow(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(hum).

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.

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 Can’t open temporary file. The temporary file for downloading using the

on-demand method could be opened.
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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.

1006 Can't find symbol.

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.

1107 Operand value is undefined.

1108 Bit-symbol is in expression.

1109 Invalid bit-symbol exist.

1113 Characters exist in expression.

1115 Invalid symbol definition.

1116 Invalid reserved word exist in operand.

1118 Reserved word is missing.

1119 No space after mnemonic or directive.

1123 Operand value is not defined.

1124 Operand size is not appropriate.

1125 Operand type is not appropriate.

1131 Size or format specified is not appropriate.

1132 Size specified is missing.

1133 String value exist in expression.

1134 Symbol is missing.

1135 Symbol is multiple defined.

1136 Symbol is missing.

1137 Symbol is multiple defined.

1138 Invalid operand exist in instruction.

1139 Syntax error in expression.

No. Error Message Notes and Action

1153 Invalid operand exist in instruction.

1154 Quote is missing.

1155 Right quote is missing.

1156 Can't get enough memory.
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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.
1208  |Already set hard ware break.
1209 This command is not supported now.
1210 The start address larger than the end
address.
1211 Can't register that token for alias.
1212 The save file name (string1) is wrong. Specified file cannot exist.
No. Error Message Notes and Action
1300 Line number is illegal.
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.
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No. Error Message Notes and Action
1400  [Address value is out of range. Specified address exceeds the MCU's
maximum address.
1401 Target program is already stopped.
1402 The number of break point is over the
limit(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 Do not attempt to reference or write to an
memory at that area. address for which no memory is installed.
1407 Can't get enough memory. Insufficient memory. Quit other applications
or increase 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 There is no source line information at the
address. specified 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.
1420 Breakpoint of other type already set. Check the type of breakpoint.
1428 The specified register cannot be changed due
to CPU restriction.
1431 Stack overflow or underflow has occurred.
1432 The time measurement counter has
overflowed.
1433 The specified register cannot be read due to
CPU restriction
1450 Address value is out of range.
1452 Bit number is out of range.
1453  [STOP execution.
1454 Data value is out of range.
1456  |Can't find File (filename).
1460 The time measurement counter has
overflowed.
1462 Pass count value is out of range.
1463 Can't execute that command, when the target
program is running.
1464 Target MCU is reset state. Reset the target system.
1465 Target MCU is unable to reset. Reset the target system.
1466  |Target MCU is HOLD state.
1467 Target MCU is not given clock.
1468 Target MCU is not given power. Reset target system.
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No. Error Message Notes and Action

1473 Can't find trace data which is able to refer.

1474 Cycle value is out of range.

1475 Target MCU is not under control. Reset target system.

1476 First data is larger than second data.

1477 First address is larger than second address.

No. Error Message Notes and Action

1500 Address value is out of range. The specified address is greater than the
MCU's maximum address

1501 Bit number is out of range.

1502  |File (filename) is broken.

1503  |Can't find File(filename).

1505 Illegal character in the strings.

1507 Can't find that line number.

1508 Multiple definition of symbol/label.

1509 There are no code at that line. No machine language has been generated at
the address corresponding to the specified
line No.

1510 Can't get enough memory.

1513 Can't find source lines which correspond to

that address.

1514 |Can't find symbol (symbol).

1515 Can't find the scopes which include that

address.

1516 Loading is canceled.

1519 The register name is wrong.

No. Error Message Notes and Action

2200 Can't execute more come instruction.

2201 Can't find strings.

2202 Can't execute more step instruction.

2203 Cycle value is out of range.

2204 |Can't find that address.

2205 Can't find File(filename). There is an error in the specified filename or
no permission to read.

2206 |Can't find trace data.
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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

2500 Operation code (ope-code) not found

2501 File (filename) not found

No. Error Message Notes and Action

5200 Can't execute Come command, without Delete one of the break points, then perform

unused break point. Come execution

No. Error Message Notes and Action

5500 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

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

10022 |[Can't execute more come instruction.

10024 [Can't execute more step instruction.

10025 |Cycle value is out of range.

10026 [Can't find that address.
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No. Error Message Notes and Action

16004 |The connection with the target isn't created.

16005 [Can't connect with the target.

16007 |[Time Out ERROR. A time-out error occurred in communication
with the target system.

16012 |Communication ERROR. Connection to the target system was lost
during communication with the target
system.

16013 [Communication ERROR. A communications error occurred while
sending data to the target system.

16014 |Communication ERROR. A communications error occurred while

receiving data from the target system.
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