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Preface

Preface

Thank you for purchasing the SM78K0 system simulator.

The SM78KO0 system simulator enables users efficiently to debug programs developed for the 8-bit
single-chip 78K/0 series microcomputers for small general-purpose products.

SM78K0 can simulate the operation of peripheral circuits in a device and interrupts as well as
machine instructions. It also provides external parts and means to implement a pseudo target
system. So, the simulator makes it possible to debug programs including operations of the target
system in the early stage of development independently of hardware development.

In addition, SM78KO0 has a graphical user interface (GUI) and good operating characteristics. Unlike
conventional debuggers, the SM78K0 simulator does not require command inputs, and it displays
results of execution in an easy-to-understand manner.

Please use SM78KO0 to improve your debugging efficiency.

Purpose of This Manual

The purpose of this manual is to provide the user with details of the capabilities of SM78KO0.

«Configuration»

Chapter 1 Overview
Explains the overview and configuration of SM78KO0.

(| Chapter 2 Explanation of Terms
Describes the terms used in the explanation of SM78KO0.

Chapter 3 Starting and Exiting SM78K0
Explains how to install, start, and exit SM78KO0.

(| Chapter 4 Functions of the Debug Windows
Explains the basic operating instructions for the debug windows.

Chapter 5 Debug Windows
Explains the debug windows of SM78KO0.

(| Chapter 6 Explanation of Simulator Functions
Explains the functions of SM78KO0 in detail.
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Target Devices

Refer to the “Operating Precautions” attached to this product.

Operating Environment

Host machine: IBM-PC

CPU: 80386 (preferably, 80486, 66 MHz) or more powerful
Memory: 4 Mbytes (preferably, 8 Mbytes) or more

OS: MS-Windows 3.1

Recommended screen resolution: 800 x 600 dots (preferably, 1024 x 768) or more

Conventions

The following explains the conventions used throughout this manual.

|:| . Indicates a key to be pressed.

+ . Indicates keys which must be pressed at the same time.
. Indicates a character string.
. Indicates a character.
[1] . Indicates a name of a button, menu, window, or dialog box.

- . Indicates that a menu on the left-hand side of the arrow is selected, then an
item on the right-hand side is selected from a pull-down menu.
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Cautions

® To use SM78Ka0, the device file for the target device is necessary.

® To perform source debugging, add options for creating debug information whenever compiling,
assembly, or linking is performed. Otherwise, source debugging may not be possible.

® When creating your own startup routine for CC78K0, add the symbols given below. Failing to do
so may result in part of the step execution not being performed correctly.

Where to add Symbol to be added
Start of startup routine _(@cstart
End of startup routine _@cend

Related Documents

The documents (user's manuals) related to this manual are listed below:

* SM78K Series System Simulator, External Part User Open Interface, Specifications.
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Input Conventions for SM78K0

Character set

The following character set can be used with SM78K0:

¢ Alphabet Upper case:

Lower case:
* Digits:
¢ Other characters:

* Special characters:

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
0123456789

@7?_

s> ()8 = #]]

Character Name Main use
Period Bit position specifier
, Comma Operand delimiter
: Colon Label delimiter
; Semicolon Comment start symbol
* Asterisk Multiplication operator
Slash Division operator
+ Plus Addition operator
- Minus Sign of inequality or operator for subtraction
' Quotation Character constant or string start/end symbol
Less-than sign Relational operator
Greater-than sign Relational operator
Opening parenthesis Used to change the order in which operations are
performed.
) Closing parenthesis Used to change the order in which operations are
performed.
$ Dollar sign Relative addressing start symbol
= Equal sign Relational operator
! Exclamation mark Absolute addressing start symbol
# Sharp Indicates an immediate value.
[ Opening bracket Indirect display symbol
] Closing bracket Indirect display symbol
d Carriage return Only one _j before each LF is permitted (ODH).
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File name

A file name is specified in the format shown below:

Load Madule

File Name Directories oK
(@ ]baer P
max.ink [ W]
min.Ink [000x] { Reset
16.Ink [o0x] -
test.Ink [01x] Fiaip
timer.ink [020x]
[02x]
[D44)
1054)
[06x]
[ Option
X Symbol
XI Object Offset value :
File Name: File name
Directories: ~ Path name
Path name File name

[drive-name:]\[[directory-name]\...]primary-name [.[file-type]]

drive-name:
directory-name:
primary-name:
file-type:

Wild cards

One character only

Has the same format as a file name.
String of up to eight characters
String of up to three characters

* *and ?, in a path name and file name, are handled as wild cards.
* is replaced by a string of any characters.

? is replaced by any one character.

character.)

* When a wild card is specified, all corresponding directory and file names in the directory are

displayed.

Example:

For the directory containing the eight files listed below, wild cards can be specified as

shown, resulting in the display of the file names in the right-hand column.

AAAAA HEX, ABC.C, ABC.HEX, ABC.SYM, ABCDEFGH.HEX, AXYZ, BCDEFG.HEX, XYZ

Specification with wild card(s) Corresponding file name(s)
A** AAAAA.HEX, ABC.C, ABC.HEX, ABC.SYM,
ABCDEFGH.HEX, AXYZ
A* AXYZ
A* HEX AAAAA HEX, ABC.HEX, ABCDEFGH.HEX
* HEX AAAAA HEX, ABC.HEX, ABCDEFGH.HEX, BCDEFG.HEX
A?? HEX ABC.HEX
A??.* ABC.C, ABC.HEX, ABC.SYM
?7?? XYZ
?2?72. XYz
ABC.? ABC.C
ABC.??? ABC.C, ABC.HEX, ABC.SYM

Xiii
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Numeric value
Three types of numeric values are supported:

e Binary

Input formats nY(Note 1) n...nY(Note 1) (where n =0, 1)
e Decimal

Input formats n n...n

nT(Note 1)
n...nT(Note 1) (wheren=0,1, 2,3,4,5,6,7,8,9)
¢ Hexadecimal
Input formats nH(Note 1)(Note 2)
n(Note 1)...n(Note 2)
(wheren=0,1,2,3,4,5,6,7,8,9,A,B, C, D, E, F(Note 2))

Notes 1. Suffixes Y, T, and H and the letters A to F in hexadecimal numbers are not case sensitive.
The default suffix can be omitted.
Note that the default suffix depends on each window.
2. If anumber begins with a letter (A to F), it must be preceded by O.
Example: FF - OFF

However, when the suffix is fixed to a hexadecimal number, it does not need to be
preceded by 0. Similarly, if a hexadecimal number is input by default, it does not also
need to be preceded by 0.

Address

* An address can be specified simply by specifying a numeric value.

* A symbol, equation, function name, or variable name can be used to specify a 16-bit address. In
this case, the address must be preceded by an underscore ().

Example: _main () - Indicates the first address of the main () function.

* When specifying an address by using a numeric value, hexadecimal, decimal, or binary numbers
can be used.

* Decimal numbers must be followed by suffix T.
* Binary numbers must be followed by suffix Y.

* When the suffix is omitted, hexadecimal, decimal, or binary numbers are specified depending on the
default of the window.

Example: 1000 - Address 01000H

Note: In the Address area of the SFR Event & Action window, only the following values can be
specified:

* Decimal number: Combination of 0 to 9
* Hexadecimal number: 0to 9, Ato F, and a to f preceded by Ox or 0X.
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Register

* A general-purpose register has two names:

* Each bit of PSW is assigned a name.
* The following register types are supported:

Absolute and functional.

Register type

Register name

Register type

Register name

Control register

PC

SP

PSW

PSW

IE

z

AC

CY

Register type

Register name

Absolute name

Functional name

General-purpose

RO X
R1 A
R2 C
R3 B
R4 E
R5 D
R6 L
R7 H
RPO AX
RP1 BC
RP2 DE
RP3 HL

(Refer to the User’'s Manual of the device for details.)
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Symbol
* A symbol consists of any of A-Z, a-z, @, ?, _, and 0-9.
* A symbol must begin with a character other than a digit (0-9).

* A symbol can consist of up to 31 characters. If a symbol consists of more than 31 characters, only
the first 31 characters are effective.

* A symbol is defined by loading a load module file, symbol file, or additional symbol file.
* The following types of symbols are supported.
<Classification by the application range>
Public symbol (assembler and structured assembler)
Local symbol
In-module local symbol (assembler and structured assembler)
In-file local symbol (C)
In-function local symbol (C)
<Classification by the corresponding language>
Assembler/structured assembler Label name, constant name, and bit symbol

C Variable name (including point variable name, enumeration variable name, array hame,
structure name, and union name)

Function name and label name

Array element, structure element, union element, and bit field (if the symbol is an array,
structure name, or union)

* A symbol can be specified instead of an address and a numeric value.

However, if the value of the symbol exceeds 255, the symbol cannot be specified instead of an
8-bit numeric value.

* The application range of a symbol is based on the source debugging information obtained at
assemble or compile time.

* A public symbol is described by a symbol nhame only.
* A local symbol is represented by a pair of a file and module name.

Expression and operator
Expression

* An expression is a combination of constants, register names, and symbols, joined by operators.

* When a label, function, or variable name is used as a symbol, an address is operated upon as the
value of the symbol.

* Elements other than the operators that make up an expression are called terms (constants or
labels). They are called the primary term, secondary term, and so on, starting from the left.

Operator
The following types of operators are supported:
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Arithmetic operators

Symbol Meaning Explanation
+ Addition Returns the sum of the values of the primary and secondary
terms.
- Subtraction Returns the difference between the values of the primary and
secondary terms.
* Multiplication Returns the product of the values of the primary and secondary
terms.
/ Division Divides the value of the primary term by the value of the
secondary term and returns the integer part of the result.
MOD Remainder Divides the value of the primary term by the value of the
secondary term and returns the remainder of the result.
— sign Unary operation Returns the 2's complement of the value of a term.
(negative)
+ sign Unary operation Returns the 2's complement of the value of a term.
(positive)

Logical operators

Symbol Meaning Explanation
NOT Negation Takes the logical NOT of each bit of a term and returns it.
AND Logical product Takes the logical product of each of the bits of the primary and
secondary terms and returns it.
OR Logical sum Takes the logical sum of each of the bits of the primary and
secondary terms and returns it.
XOR Exclusive OR Takes the exclusive OR of each of the bits of the primary and
secondary terms and returns it.
Others
Symbol Meaning Explanation
( Opening parenthesis | Operations within parentheses () are performed prior to those
) Closing parenthesis outside parentheses.
Notes 1. (‘and) are always used as a pair.
2. In a comparison operation, character strings can be given in terms.
3. Operations are performed according to the following rules:

The order in which operations are performed conforms to the operator precedence.

Where the operators have equal precedence, operations are performed in order, from left
to right.

Operations enclosed in parentheses are performed prior to those outside the parentheses.
Each term to be operated upon is handled as unsigned 32-bit data.
All operation results are handled as unsigned 32-bit data.

If an overflow occurs during an operation, the lower 32 bits are regarded as being valid; the
overflow is not detected.
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Notes 4. The operator precedence is as follows:

Highest 1 (,)
—sign, NOT
* [, MOD
+, -
AND
Lowest | OR, XOR

Term
When describing a constant in a term, the following numeric values can be used.
* Binary number
0Y < Numeric value < 11111111111111111111111111111111Y (32 digits)
* Octal number
00 < Numeric value < 377777777770
* Decimal number
-2147483648 < Numeric value < 4294967295
A negative decimal number is internally converted to a 2’s complement.
* Hexadecimal number
OH < Numeric value < OFFFFFFFFH
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Chapter 1 Overview

1.1 Overview of the SM78K0 System Simulator

SM78K0 is a development tool which implements emulator and target system functions by software.
Installing SM78KO0 in a host machine enables supplying data to user programs and displaying the
result of user program execution. Even before an emulator and target system become available, it is
possible to debug the logic of a user program designed for use in the target system.

O Runs on Windows and is easy to operate. In addition, displays simulation results in easy-to-read
form.

O Simulates not only instructions but also peripheral and interrupt operations in the device.
O Enables simulating the entire system including the target system.
Standard parts + custom parts (Note)

Note: Custom parts should be programmed by the user. The necessary information about the
interface with SM78KO0 is open to all users. Refer to the SM78K Series External Part User
Open Interface, Specifications for details.

® Enhanced debug functions

SM78K0 supports the following functions, while the in-circuit emulator (IE) does not, because of
hardware limitation.

QO GUI displays of input/outputs with the peripheral equipment

QO Backward trace function

QO Enhanced event conditions, such as AND and register conditions
QO Multiple specification of event functions

QO Multiple specification of timer measurement functions

QO Expansion of the trace buffer size

@ Integrated debug environment

SM78K0 has the same operability as the IE version of the GUI debugger ID78K0 (Note). So,
conversion from SM78KO0 to the ID78K0 will be smooth, helping reduce the number of man-hours
required in development.

Note: Under development
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1.2 Configuration

——SM78K0——

Debugger + simulator

Windows
+

Host Machine

Device files

Figure 1-1. System Configuration

® Use of SM78K0 only requires a host machine. The basic operating environment of the host
machine should assure that MS-Windows 3.1 runs efficiently.

Hardware Host machine:

environment « IBM-PC/AT

« CPU: 80386 (preferably, 80486, 66 MHz) or more powerful
* Main memory: 4 Mbytes (preferably, 8 Mbytes) or more

* Recommended screen resolution: 800 x 600 dots (preferably, 1024 x
768) or more

Software * MS-Windows V3.1
environment « SM78KO system files

« Device files (not included in the price of the SM78K0 package)

® SM78KO is roughly divided into the debugger and simulator. The main windows of the debugger
and simulator provide a base to run SM78K0. Each window or dialog box is started on either of
these main windows.

S RN P R RI

- EE

e e——

i [Eown Load File: “Fulpul Data File:

Debugger Main window Simulator Main window
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Chapter 2 Explanation of Terms

This chapter describes the terms used in explaining how to use SM78K0.

(1) Debug mode

(2) Current window

(3) Current file

(4) Function

(5) Current function

(6) Structure

(7) Stack frame number

(8) Line
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2.1 Debug Mode

Two debug modes are supported: Source level and instruction level.

W |n source mode
Step execution is performed in units of source text lines.

Note: To use this mode, debug options must be specified for program compilation, assembly,
or linkage.

W |n instruction mode
Step execution is performed in units of instructions.

Note: In instruction mode, current PC mark is indicated in assemble window, but it isn’t
indicated in source window.

The debug mode is switched from the Option menu of the debugger main window. The debugger is
placed in source level mode when it first starts.

2.2 Current Window

The window being operated is called the current window. Key input and menu selection are valid for
the current window.

2.3 Current File

The current file is the source file containing the instruction pointed to by the program counter (PC).
When lines and functions in the current file are specified by commands, the name of the file can be
omitted.

The file specification format is as follows:

a. path\file
b. file

(path: Path name file: File name)
B For a (a path is specified)
The file is written and read to and from the directory in the path.

W For b (no path is specified)
The file is written and read to and from the current directory.

2.4 Function

A function refers to those functions constituting a C source program.
The function view and specification format is:

a. file#_func

_func

(file:  File name func: Function name)

4
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2.5

2.6

2.7

2.8

B For a (afile is specified)
func is interpreted as a static function that is effective within the specified file.

B For b (no file is specified)
A corresponding function is retrieved from the current file in the order of effective static

functions and global functions.

Function specification examples

test.c#_calc_data Static function “calc_data” in the “test.c” file

_main “main” which can be retrieved from the current file

Current Function

The current function is that function which contains the instruction pointed to by the program counter
(PC). When a local variable in the current function is to be accessed, the specification of the
function name can be omitted.

Structure

In C, structures and unions are generically referred to as structures. The term structure is used
when a structure or a union variable is used without explicitly specifying a member.

Stack Frame Number

A stack frame number is a decimal integer beginning from 1. It indicates a level in a stack that
corresponds to a certain function.
The largest stack frame number indicates the current function.

Line

A line is specified to identify a specific line in a source file.
The line view and specification format is:

file:line

(file:  File name line: Line number)

This identifies the line-th line in the specified file.

Line specification example

test.c:100 100th line in the “test.c” file
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Chapter 3 Starting and Exiting SM78K0

This chapter describes how to start and exit SM78KO0.

3.1 |Installing SM78KO0

(1) Confirming the required files

Using SM78KO0 requires the following files.

® All files in the SM78KO0 system disk

File name (SM78K0)

File assignment

ID78K0S.EXE
AS78KO0S.DLL
DB78K0S.DLL
SM78K0.EXE
SI78K0.DLL
SG78K0.DLL
SO78K0.DLL
SP78K0.DLL
SU78KO0.DLL

Debugger GUI section

Debugger assembler section

Debugger main section

Simulator main section

Instruction simulation section

Simulator peripheral GUI section (/data management section)
Simulator external parts section

Peripheral simulation section

Simulator external parts user open interface section

XXXXXXXX.BMP

(BITO.BMP, BIT1.BMP,
BTMACT.BMP,
BTMOFF.BMP, BUZACT.BMP,
BUZOFF.BMP, DKEY.BMP,
KEY.BMP, LAMPACT.BMP,
LAMPOFF.BMP,LOCK.BMP,
MOTACT.BMP, MOTOFF.BMP,
OUT0.BMP,OUT1.BMP,
RST.BMP, SCRACT.BMP,
SRCOFF.BMP, WAIT.BMP,
ERRACT.BMP,
ERROFF.BMP total 21)

Bitmap file

UPARTS.H

Include file for customization

® Device information file provided as device file

File name (Storage directory) File assignment

XXXXXXXX. 78K Route

Device-specific information

SPxxxxx.DLL SM\ENGLISH or SM\JAPANESE Peripheral SFR simulation section

(device type-specific section)
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(2) Installation

STEP 1

To install SM78Ka0, first copy the files described under item (1) to the hard disk of the host machine.

We recommend that you back up the system disks and device files and use the backup copies for
installation.

Example: This example installs SM78K0 system and device information files described in (1) of
section 3.1, in the hard disk directory C:\SM, using floppy disk drive A.

® Turn on the host machine. Start MS-DOS on the hard disk.
@ Insert the system disk in drive A.

® Type in as follows:
CD C:\
MKDIR SM
CD SM
COPY A*.* IV (Note)

Note: Repeat this step for the number of SM78K0 system disks.

@ Take out the system disk from drive A and insert the device file disk in drive A.
COPY A\*78K /V
COPY A\NSM\*.DLL /V or COPY AASM\ENGLISH\*.DLL /V

® Check that the contents of the system disk and device file disk are copied to the hard
disk directory C:\SM.

DIR

Note: The contents of the device file disk must be copied to the same directory as
the SM78K0 system files. It is recommended that only the items necessary
for debugging be copied from the device file to the same directory as the
SM78KO0 system files. The Configuration dialog box displayed when SM78K0
is started lets you save the trouble of choosing the device file for the device to
be debugged.
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STEP 2

We recommend that after installing SM78K0, you add an icon for the ID78K0S.EXE file to Windows.
The following example shows how to create a group and add an icon.

@ Start Windows.

@ Select the File menu of Program Manager - New. The New Program Object dialog box will
appear.

® Select the Program Group option button, then press the OK button. The Program Group
Properties dialog box will appear.

= Mew Program Object

Cancel

@ Key in “TOOL” (example) in the Description text box. This name will be displayed in the title bar of
the group window you are creating.

= Program Group Properties

Deszcription: | TOOL |
|

(1] 8

Group File: | Cancel

® Press the OK button. The TOOL group window will appear.

Program Manager
File Options Window Help

ET Acceszones
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® Now add the icon for ID78KO0S.EXE to this group window. First select the File menu of Program
Manager -» New. The New Program Obiject dialog box will appear.

= Mew Program Object

Mew
O Program Group

Cancel

@ Select the Program Item option button, then press the OK button. The Program Item Properties
dialog box will appear.

Key in “AASM\ID78K0S.EXE” in the Command Line text box, or select ID78K0S.EXE from a list
displayed by pressing the Browse button. If nothing is entered in the Description text box,
“ID78K0s” remains in it.  If nothing is entered in the Working Directory text box, “A:\SM” remains in

it.
= Program ltem Properties

Deszcription: |
Command Line: |A:\SH\ID78K0S .EXE

0K

| Cancel I
Shortcut Key: |Hune | Browse... I

U Bun Minimized |Ehange lcon. . I

| Help I

|
|
Working Directory: | |
|

Description : Name displayed under the icon

Command Line : Application file name (the pathname should be specified by way of
precaution.)

Working Directory : Directory in which the application is executed

® Press the OK button. The icon for the SM78K0 debugger will appear.

Program Manager
File Options Window Help

b4 ain Acceszzores

This is the end of the general installation method for SM78KO0.
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3.2 Starting SM78K0

This manual assumes that MS-DOS and Windows are in the root directory of hard disk A and that the
SM78K0 system is in the directory A:\\SM. It also assumes that the SM78K0 group and icon are

registered with Windows.

STEP 1
® Start MS-DOS on the hard disk.
@ Start Windows from the MS-DOS command line.

Open the Program Manager window. (The Program Manager window may already be open or
reduced to an icon. If reduced to an icon, double-click the icon.)

® Open the window of the group including SM78KO0.
=D

® Double-click the icon LEEEE) assigned to the SM78K0 debugger.

STEP 2

When you start SM78K0, the Configuration dialog box, as shown below, appears. Make the
necessary settings for the device, clock, and memory mapping to be debugged using this dialog box.

Configuration

Nom (o ]
erame: uPD 78014 (2] ‘ 0K |
Cancel
[SizimgRAM—— ] )
Internal RAM: 1024 Byte et |
Internal ROM: 32 K Byte

[ Clock

Main[MHz) [5.00 |[#] subkHz [ | [%]

" Memory Mapping

[ Memory Attribute
[Emutation ROM — Te] | | - [ ]

Figure 3-1. Debugger Configuration Dialog Box

@ Set necessary items.
For details, see the Configuration dialog box in Section 5.4.
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@ Click the OK button.

SM78KO0 validates the settings in the Configuration dialog box and displays the Debugger Main
window and the icon for the Simulator Main window.

= ID78KO/SIM -]

Eile Edit Yiew Option Execute Operation Browse Jump Window Help
iz wi]m]a]ia] Gl |+¥]

[sub.asm:8 Il - - |oosn |[TRG |[BREAK Il

Figure 3-2. Debugger Main Window

Figure 3-3. Icon for Simulator Main Window

3.3 Exiting SM78KO0

@ Select Exit from the File menu of the Debugger Main window or Simulator Main Window.
The Exit Debugger dialog box appears.

e Exit Debugger

Thiz will end your Debugger session.

] Save Project file.

(1] .4 g | Cancel g

Figure 3-4. Exit Debugger Dialog Box

] Save Project file. The project file will be saved at the end of debugger execution.
[ Save Project file. The project file will not be saved at the end of debugger execution.

@ Click the OK button.

The Debugger Main window, Simulator Main window, and any windows opened from those
windows are closed.

11
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3.4 Starting SM78K0 with a Project File Specified
A project file holds data related to the debug environment. Specifying a project file when starting

SM78KO0 eliminates the necessity to set the operating environment in the Configuration dialog box.

The following description assumes that the SM78K0 system has been installed in the A:\\SM directory
of hard disk A, and the SAMPLE.PRJ project file is in the AASM\SRC directory.

(1) Adding an icon for SM78K0 with a project file specified
® Open a group to which you want to add an icon for SM78K0.

@ Select the File menu of Program Manager - New. The New Program Object dialog box will
appear.

= Mew Program Object

Mew
O Program Group

Cancel

® Select the Program Item option button, then press the OK button. The Program Item Properties
dialog box will appear.

@ In the Command Line text box, key in a space and the project file name (with a pathname) after the
executable file name of SM78KO0.

Descnption: | | | 118 I

Command Line: |A:\SHAID7BKOS.EXE A:\SMAS | |_ Cancel |

Working Directorny: | |

Shortcut Key: |Hung | Browse... I

| Change lcon... I

] Bun Minimized

Help I

Example entry to the Command Line text box:
ANSM\AID78K0S.EXE AN\SM\SRC\SAMPLE.PRJ

Notes

« When specifying a project file name, include its pathname. (Do not store user-created files
such as project files and user programs in the directory in which SM78K0 has been installed,
if possible.)

 Place any file used to save the contents of a project file in the same directory as the project
file. Otherwise, an error will occur.

12
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Chapter 4 Functions of Debug Windows

4.1

(1)

(@)

(3)

Basic Window Operations

When debugging programs with SM78KO0, you select menu items or function buttons displayed in
windows by using a mouse or pressing shortcut keys.

After selecting a debug target (such as a window, symbol, function, variable, or line), select the debug
function for that target using a menu or button.

Example: To display the value of the tmp variable in the Variable window:

<Target selection>  Reverse the display of the tmp variable in the source window by dragging
the mouse.
l

<Function selection> Select Variable... from the Browse menu of the Debugger Main window,

or select the button from the Source window.

The following paragraphs describe the basic items necessary to operate the SM78K0 objects and
windows.

Mouse You can perform most operations with the mouse. A mouse usually has two
buttons. In this manual, however, the “mouse button” refers to the left mouse
button unless otherwise specified.

[Basic mouse techniques]

Click: To quickly press and release the mouse button.

Double-click: To press and release the mouse button twice in rapid
succession.

Drag: To move the mouse while pressing and holding down the
mouse button.

Drag & drop: To drag an item until it is positioned to a desired point on

the screen and release the mouse button.

Function buttons Some windows contain raised rectangle buttons, called function buttons,
which are identified by characters or other bitmap patterns. Clicking a button
executes the function assigned to that button.

1

Check boxes Check boxes are square boxes each followed by an option. To enable an
[k option, click the check box for the option, such that an X appears in the box.

| | sec You can enable more than one option at a time.

13
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(4) Option buttons Option buttons are circles each followed by an option.

To enable an option, click the option button for the option, such that a black

Lo
output only dot appears in the button. You can enable only one option at a time.

® inputfoutput

(5) Scroll bars Scroll bars are used with scroll arrows and scroll boxes. A scroll bar
[*] appearing to the right of a window is called a vertical scroll bar.
Scroll box o1 | A scroll bar at the bottom of a window is called a horizontal scroll bar. The

Scroll arrow scroll bars are used to view information that does not fit inside a window.
! ] The position of a scroll box indicates the relative position of the currently
Tl T » displayed information in the entire information.

(6) Menu bar
=] 78K0 Simulator GUI ~ |-

File[F] External Parts[E] _External Circuit{C] Help[H]

Menu bar

You can open menus from the menu bar under the window titte. Commands
(instructions to your application program) are classified into several groups, to which
menus are assigned.

To open a pull-down menu, click the name of the menu on the menu bar or, while
holding down the key, type the letter that is underlined in the menu name.

(7) Pull-down menu

The pull-down menu is an extension to a menu.
. . . To execute a command, click the name of the command
Edit Yiew Option Execute i he menu, or drag a highlight in the menu to the
Open... CTRL+0O command name and release the mouse button.
Save CTRL+S
Save As...
Close Pull-down menu
Down load... ‘
Up load...
Openf{Save Project 3
Exit
® Key combination to the right The indicated key combination is a shortcut for choosing the
of a command command.
You can press the keys to choose the command without opening
the menu.
@ Dimmed command The command is not currently available.

® Triangle ( p) to the right of a Selecting this command displays a submenu containing
command subordinate commands.

14
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@ Underlined letter in a menu
or command name

® Check mark ( y) to the left of

a command

® Ellipsis ( ...) following a
command

(8) Text boxes

Down Load Filename:

| + |

(9) List boxes

File Name

[ |
.Ink
minik W

t16.Ink

test.Ink
timer.Ink

(10) Drop-down list boxes

" Pin Setting

#01

INT : interrupt flag
P00 : POO

P01 : PO1

)| v |

k3
=
Y

The letter is an access key for the menu or command.
Pressing the key selects the command while the menu is open.

The command is currently in effect.

When you choose the command again, the check mark
disappears and the command is no longer in effect.

A dialog box appears when you choose the command.

Some dialog boxes have text boxes in which you enter
characters.

Text boxes may be blank or already contain some characters
when the dialog box is opened.

A list box displays a list of choices. If there are more choices
than can fit in the box, a scroll bar is displayed.

Clicking an item in a list selects that item.
For a list box like that shown on the left, the clicked item appears
in the text box above the list box.

(Double-clicking an item closes the dialog box, the system
assuming that your choosing that item completes the dialog box
setting.)

A drop-down list box is initially a one-line box displaying only the
current selection. When you click the down arrow on the right,
other available choices are listed. If there are more choices
than can fit in the box, a scroll bar is displayed.

When you click a desired item in the box, the box is reduced to
its original size with the selected item displayed.

15
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4.2

42.1

4.2.2

Debugging Modes and Window Modes

Source Mode and Instruction Mode

In source mode, you can debug source programs. The source file names, line numbers, and
function and variable names described in the source programs are used as parameters. In
instruction mode, you can debug source programs coded in machine language or assembly language.
Program code disassembled from the code stored in memory is used in addition to symbols, labels,
and addresses as parameters.

Active State and Hold State (for Debugger)

Some windows contain items which change in real-time according to the execution of the target
program. You can select either the active state or hold state for such windows.

In the active state, values displayed in the window are automatically updated with the progress of
program execution.

In the hold state, displayed values remain as is, regardless of the execution of the program.

Generally, active windows are displayed, only one for each window type. If windows are on hold,
however, two or more of them can be displayed simultaneously for each type. While a window is in
the hold state, its client area is colored and the title bar displays HOLD and a number.

Windows can be switched between active and hold states using the Operation menu of the debugger
main window.

Memory Window
; i1 “ Seaich E

lﬁ Memory Window [HOLD 01] [

H
H

Figure 4-1. Active State (Memory Window) Hold State (Memory Window)
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4.2.3 View Mode and Modify Mode (for Debugger)

Each of the following windows supports view mode and modify mode.
B Assemble window
B Variable window
W | ocal Variable window
B Memory window
B Register window
B SFR window

You can select view mode or modify mode for those windows displaying values used in the target
program or the contents of the input file for the simulator.

Usually, these windows operate in view mode. Switching a window to modify mode enables
modifying the values of variables in a user program and the contents of memory during simulation.

Values specified in modify mode can be reflected to the simulator by selecting the Write in button.
Pressing the Restore button restores the previous values from the changes entered during modify
mode, provided that the Write in button has not been pressed.

Windows can be switched between view and modify modes using the corresponding function button
in each window or the Operation menu in the debugger main window. While a window is in modify
mode, its client area is displayed in reverse video.

Memory Window

] wiite in i Restore g

Memory Window

Figure 4-2. View Mode (Memory Window) Modify Mode (Memory Window)
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Chapter 5 Windows

The SM78K0 simulation debugger uses a GUI (graphic user interface). The basic debugging
operation involves choosing a menu or function button of window.

SM78K0 has two basic windows: Debugger main window and Simulator main window. All other

windows can be called from either of these two main windows. The SM78K0 windows are described
below:

5.1 Window Types of SM78K0

5.1.1 Windows

Debugger windows are classified into the following four types according to their function:

W Execution windows

W View windows

W View/setting windows
B Management windows

Each of these window types is described below.

(1) Execution windows

Execution windows are used to control windows or program execution. An execution window
consists of a menu bar, control button area, window display area, and status bar.

— Menu bar

Windows of this type:
Debugger Main window

18
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(2) View windows

View windows are used to display the contents of a program or memory related to the target
system. View windows display data but do not enable data modification. A view window consists
of a location area and information display area.

Location area Information display area
Windows of this type:
Source window Trace View window
Coverage window Stack window

(3)  View/setting windows

View/setting windows are used to display or modify the contents of a program or memory related to
the target system. View/setting windows usually allow only the display of data. Data modification
is possible only in modify mode.

There are two types of view/setting windows: Those opened from within the Debugger Main
window and those opened outside the Debugger Main window.

a. View/setting window opened from within the Debugger Main window
This type of window consists of function buttons, a location area, and information display area.

Information display area

%%%%%%% S

~

Location area
Windows of this type:

Local Variable window SFR window
Memory window Assemble window

19
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b. View/setting window opened outside the Debugger Main window

This type of window can be placed at any location outside the Debugger Main window. It is,
however, always displayed in front of the Debugger Main window and cannot be reduced to an

icon.
This type of window consists of a menu bar, function buttons, a location area, and information
display area.
'File Edit Operation View Jump |Menu bar
77777777777777777777777777777777777777777777777 '| Function
77777777777777777777777777777777777777777777777 buttons
11 Information display area
“\‘>
Ny

Location area

Windows of this type:

Register window Variable window

(4) Management windows

Management windows are used to manage the settings used for debugging. A management
window consists of a menu bar and information display area.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

'File Edit View Operation Jump ~ ' Menu bar

Windows of this type:
Event Manager

20
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5.1.2 Dialog Boxes

Dialog boxes are classified into two major categories:

» Modal dialog boxes
* Nonmodal dialog boxes

(1) Modal dialog boxes

Modal dialog boxes do not allow access to other windows or dialog boxes of the debugger as
long as the related dialog continues.

(2) Nonmodal dialog boxes

Unlike modal dialog boxes, nhonmodal dialog boxes allow access to other windows and dialog
boxes of the simulator even when the related dialog is not finished.

Nonmodal dialog boxes are also classified into the following six types according to their function:

W Selection dialog boxes

W Specification dialog boxes
W Setting dialog boxes

W Confirmation dialog boxes
W Auxiliary dialog boxes

W View dialog boxes

(a) _Selection dialog boxes

Selection dialog boxes are used to select a chip nhame or file name.

Dialog boxes of this type:

Configuration dialog box Load Module dialog box
Project File Load dialog box Project File Save dialog box
Upload dialog box View File Load dialog box
View File Save dialog box Source File Select dialog box

(b) Specification dialog boxes

Specification dialog boxes provide text areas for specifying an address or path.

Dialog boxes of this type:

Addressing dialog box Trace Pickup dialog box
Source Path dialog box
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(c) _Setting dialog boxes

Setting dialog boxes are used to set conditions.

Dialog boxes of this type:

Extended Option dialog box Event Set dialog box
Event Link dialog box Break dialog box
Trace dialog box Snap-Shot dialog box

(d) Confirmation dialog boxes

Confirmation dialog boxes are used to confirm a selected operation.

Dialog boxes of this type:

Reset Debugger dialog box Exit Debugger dialog box
Error/Warning dialog box

(e) Auxiliary dialog boxes
Auxiliary dialog boxes are used to perform auxiliary operations for a window.

Dialog boxes of this type:

Variable View dialog box Find dialog box
Memory Copy dialog box Memory Fill dialog box
Memory Compare dialog box

() View dialog boxes

View dialog boxes are used to temporarily display information.

Dialog boxes of this type:

Memory Compare Result dialog box About dialog box

(g) View/setting dialog boxes
View/setting dialog boxes provide areas for setting conditions and displaying information.

Dialog boxes of this type:

Timer dialog box
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5.2 Debugger Windows

The SM78K0 debugger windows and dialog boxes are listed below:

Name Description bage

Main window Displayed when SM78K0 is started. This window displays and controls other 26
function windows.
Configuration dialog box Sets a target chip name, clock, and memory mapping. 45
Extended Option dialog box Sets the buffer size or break mode of the trace. 48
Load Module dialog box Chooses a load module file and performs download. 50
Upload dialog box Performs upload to a file which specifies memory contents. 53
Project File Load dialog box Loads a project file. 56
Project File Save dialog box Saves or reads a project file. 59
Source Path dialog box Specifies a source path. 62
Select Source File dialog box Chooses the file to be displayed in the Source window. 64
Source window Displays a source text. 67
Find dialog box Supports the find functions of other windows. 72
Symbol To Address dialog box Converts the specified symbol to the address. 74
Variable View dialog box Always displays the value of a specified variable. 76
Add Variable dialog box Adds a variable to be displayed in the Variable window. 78
Variable window Displays, sets, and traces the value of a specified variable. 81
Local Variable window Displays and sets the value of a local variable in the current scope. 86
Addressing dialog box Specifies an address for the Memory window or Assemble window to be 89
displayed.

Assemble window Displays a disassemble text. 92
Memory window Displays and sets the contents of memory. 98
Memory Fill dialog box Writes a specified value to a specified memory range. 102
Memory Copy dialog box Copies the contents of a memory area into another memory area. 104
Memory Compare dialog box Compares the contents of memory areas. 106
Memory Compare Result dialog box Displays the results of comparison between the contents of memory areas. 108
Stack window Displays a stack trace. 110
Register window Displays and sets the contents of a register. 112
SFR window Displays and sets the value of a special function register (SFR). 118
Event Set dialog box Sets events. 121
Event Manager Displays and manages events. 126
Event Link dialog box Sets a sequential event. 133
Break dialog box Sets a break event. 140
Trace dialog box Sets a trace. 143
Snap-Shot dialog box Sets a snap-shot event. 148
Stub dialog box Sets a stub event. 154
Trace View window Displays the results of a trace. 158
Trace Pickup dialog box Sets trace display conditions (to narrow the result of a trace). 163
Timer dialog box Sets a timer point. 166
Coverage window Displays or initializes the results of coverage. 171
Coverage Efficiency View dialog box Displays the results of coverage as a percentage. 173
Coverage Condition Setting dialog box Sets the measurement range for coverage efficiency. 176
Coverage Memory Clear dialog box Initializes the results of coverage. 180
View File Load dialog box Loads the view file. 182
View File Save dialog box Saves the view file. 186
Reset Debugger dialog box Checks whether the target and SM78K0 are initialized. 191
Exit Debugger dialog box Checks whether to terminate the debugger GUI section of SM78KO0. 193
Error/Warning dialog box Displays any error or warning that may occur. 372

Table 5-1. Debugger Windows
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5.3 Simulator Windows

The SM78K0 simulator windows and dialog boxes are listed below:

Name Description page

Main window Displayed when SM78K0 is started. This window displays and controls other 195
function windows.

Open dialog box Selects the file to be opened or downloaded. 198

Save As dialog box Saves pin information. 200

Down Load dialog box Downloads an input data file. 202

Output Setting dialog box Specifies data output to a file and the Output Timing Chart window. 205

SFR Event & Action window Sets an event and action for an SFR. 208

Input 0/1 Editor window Creates, edits, and displays the data input to an SFR. 214

Input Timing Chart Editor window Creates, edits, and displays the data input to an SFR. 219

Output Timing Chart window Displays the data output from an SFR as the timing chart. 224

Pin Setting dialog box Specifies the 1/0O pins in windows. 230

Search window Sets search data in an input data file or output buffer. 234

Parts window Implements a pseudo target system. 237

Buttons dialog box Specifies buttons and pin connection information to be displayed in the Parts 273
window.

Key Matrixes dialog box Specifies a key matrix and pin connection information to be displayed in the 276
Parts window.

LCDs dialog box Specifies an LCD display in the device. 280

LCD Panel window Displays LCDs as bitmap images. 283

FIPs dialog box Specifies an FIP display in the device. 297

FIP Panel window Displays FIPs as bitmap images. 300

LEDs dialog box Specifies LEDs and pin connection information to be displayed in the Parts 314
window.

7seg LEDs dialog box Specifies seven-segment LEDs and pin connection information to be displayed 317
in the Parts window.

Level Gauges dialog box Specifies level gauges and pin connection information to be displayed in the 320
Parts window.

DC Motors dialog box Specifies DC motors and pin connection information to be displayed in the 323
Parts window.

Buzzers dialog box Specifies information related to a buzzer to be displayed in the Parts window. 326

14seg LEDs dialog box Specifies 14-segment LEDs and pin connection information to be displayed in 328
the Parts window.

Internal Interrupt Button dialog box Specifies information related to internal interrupt buttons to be displayed in the 331
Parts window.

Pull-Up/Pull-Down dialog box Specifies whether a pull-up/-down resistor is to be connected to a pin. 333

Serial GUI window Specifies to display the serial interface operation mode, input/output data, and 264
clock frequency.

PLL Information window Specifies whether to display information (such as frequency and operation 336
mode) about the PLL, and an input frequency.

Bitmap Entry dialog box Specifies information related to an external part to be displayed in the Parts 339
window.

Error dialog box Displays any error that may occur. 373

Warning dialog box Displays any warning that may occur. 374

Information window Enables the simulator to display information. 374

Table 5-2. Simulator Windows
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5.4 Window Reference

This section details each window in the following format:

window-name vindow-type

Indicates the window name and window type.

Outline

Outlines the window.

[How to display this window]
Describes how to display and start windows.

H (Start method by choosing a menu or button using the mouse)
This manual uses the following notation to specify to select menu 1, pull-down menu 2, menu 3,
and so on in the stated order:

Menul - menu?2 - menu 3...

® (Start method by using a shortcut key or access key on the keyboard)

Window

Shows the configuration of the window displayed on the screen.

Description

Describes the contents of the window.

Function button

Describes the function of a button in the window, showing the target to be chosen and the function
button to be clicked.

Menu bar

Lists menus that can be pulled down from the titles in the menu bar and describes the functions.

(Miscellaneous)

Describes the operating procedure or cautions (if any) for each window or dialog box.
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Debugger Main window

Debugger Main window

Execution window

Outline

This window is displayed after you have activated SM78K0 and completed the initial settings. The
window stays on the screen until SM78K0 is terminated. Other debugger windows are displayed from

this Main window.

[How to display this window]
W Start SM78Ka0, then click the OK button in the Configuration dialog box.
Caution: Start SM78K0 from the debugger (ID78K0S.EXE).

Window

Eile Edit Yiew Option

Execute Operation Browse Jump, Window Help

ID78K0/SIM [~ [~

IIIPIIIHI»IIQIHI ‘

Tool bar

Menu bar

Status bar

Description

Figure 5-1.

Debugger Main Window

The main window consists of the menu bar, tool bar, window display area, and status bar.
The tool bar and status bar can be displayed or hidden by menu operation.
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Debugger Main window

(1) Tool bar

Execution control buttons are arranged. The tool bar contains buttons
which allow you to execute frequently used commands by a single action.
On each button, the corresponding command is indicated graphically, as an
icon. For details, see the description of the Function button. Commands
assigned to the buttons can also be executed from the menu bar. You can
hide the tool bar by selecting Tool Bar from Option of the menu bar and
removing the check mark.

For an explanation of each button, see | Function button].

(2) Window view area

(3) Status bar

This is an area in which each debug window is displayed. A window
displayed in the window view area can be resized and turned to an icon.

The following windows can be displayed in the window view area.

O Source window O Assemble window
Q Local Variable window QO SFR window
O Coverage window O Trace View window

Q Stack window

The status bar is an area in which the current status of the simulator is
displayed.

ﬂ| Source file

| Function ]|PC value |cPU status]| IE status I Break cause | H

Source file

Function

PC value
CPU status

|IE status
Break cause

Displays a source file name indicated with a PC value, and a source line
number. It displays “---" if there is no information in the file.

Displays a function name indicated with a PC value. It displays “---" if
there is no information in the file.

Displays the current PC value.

Displays “TRG.” When the device is in HALT or STOP mode, displays
“STANDBY.”

Displays the status (run or break mode) of the simulator.

An area in which a cause of a break is displayed. Causes of breaks are
listed below.

Display of cause Meaning
Compulsory Break Normal break
Event Break Break due to occurrence of an event
Non Map Break Access to a nonmap area
SFR lllegal An illegal access is made to the SFR.
Stack Overflow Break due to a stack overflow
Temporary Break Temporary break
Trace Full Break Break due to a trace buffer being full

Uninitialized Memory read An attempt was made to read from uninitialized memory.

Write Protect

An attempt was made to write to a write-protected area.
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Function button

(1) Execution control buttons

These buttons, displayed on the tool bar, are used to control the execution of the target program. If
the debugger is in source mode, processing is done in units of lines. If the debugger is in instruction
mode, processing is done in units of instructions. The buttons do not change even if SM78K0 mode
is changed. The unselectable button is dimmed.

Stops the target program.
Same as choosing Execute then Stop from the menu bar.

Executes the user program. While the program is being executed, the button appears held
down. When the program execution stops, the button is released.

Same as choosing Execute then Go from the menu bar.

Executes the called routine, step by step, until control is returned to the calling function.
Same as choosing Execute then Return from the menu bar. (See Chapter 6.)

Executes the program, step by step. Clicking this button repeatedly causes single-step
execution to be repeated as many times. If the debugger is in source mode, the target
program is executed in units of lines. If the debugger is in instruction mode, the program is
executed in units of instructions.

Same as choosing Execute then Step from the menu bar.

Performs Next step execution of the program. Clicking this button repeatedly causes Next
step execution to be repeated as many times. Chapter 6 describes Next step execution.

Same as choosing Execute then Next from the menu bar.

Resets the simulator or target.
Displays the Reset Debugger dialog box.
Same as choosing Execute then CPU Reset... from the menu bar.

Follows the user program in reverse order.

Same as choosing Execute then Step Back ... from the menu bar. The unit of step back
execution is specified in the Extended Option dialog box.
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(2) Buttons for displaying windows

]

i

A B

Displays the Source window. If there is an active-state window already, the active-state
window is displayed at the top of the screen.

Same as choosing Browse then SourceText ... from the menu bar.
See also Source window

Displays the Stack window.

If an active-state window is already open, the active-state window is displayed at the top of
the screen.

Same as choosing Browse then Stack Trace ... from the menu bar.
See also  Stack window

Displays the Addressing dialog box.

If an address is specified in the dialog box, the Assemble window is displayed. If an
active-state window is already open, the window displays the contents of the specified
address, the window being displayed at the top of the screen.

Same as choosing Browse then Assemble ... from the menu bar.
See also Addressing dialog box, Assemble window

Displays the Addressing dialog box.

If an address is specified in the dialog box, the Memory window is displayed. If an active-
state window is already open, the window displays the contents of the specified address, the
window being displayed at the top of the screen.

Same as choosing Browse then Memory ... from the menu bar.
See also Addressing dialog box, Memory window

Displays the Register window at the top of the screen.
Same as choosing Browse then Register ... from the menu bar.
See also Register window

Displays the Break dialog box.
Same as choosing Browse , Event A, and EventSet ... from the menu bar.
See also Break dialog box

Displays the Trace View window.
Same as choosing Browse , Trace 4, and TraceView ... from the menu bar.
See also Trace View window

Displays the Trace dialog box.

Same as choosing Browse , Trace 4, and TraceSet... from the menu bar.
See also Trace dialog box
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Debugger Main window

Displays the SFR window.
If an active-state window is already open, the active-state window is displayed at the top of

the screen.

Same as choosing Browse then Sfr... from the menu bar.

See also

SFR window

Displays the Timer dialog box.

Same as choosing Browse then Timer ... from the menu bar.
See also Timer dialog box

Menu bar

(1) File

Edit View

Option  Execute Operation Browse Jump Window Help

Open...
Save
Save As...
Close

CTRL+O
CTRL+S Open Project...
Save

Save As...

Down load...
Up load...

Open/Save Project

Exit

® Open...

® Save

® Save As...

® Close
® Down load ...

® Up load ...

The operation performed depends on the current window.
When the current window is the Source window:

Opens the Select Source File dialog box to enable selection of a source
text file.

When the current window is other than the Source window:
Opens the View File Load dialog box to enable display of a view file in the
current window.

Saves the contents of the current window into the view file.

The View File Save dialog box is opened. Saves the contents of the current
window into a view file having a different name.

Closes the current window.
Displays the Load Module dialog box.

Displays the Upload dialog box.
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Debugger Main window

® Open/Save Project A

QO Open Project ...

O Save

O Save As...

® Exit

Opens or saves a project file. The project file is used to save the statuses of
SM78KO0 and the target.

Displays the Project File Load dialog box.
The contents of a selected project file are read.

Overwrites the project file with the current operating environment.

To select the file on which to overwrite, use the menu bar to choose Open/Save
Project A from the File menu then choose Open Project ... or Save As...

Displays the Project File Save dialog box.
A new project file is created, or a selected project file is saved under a different

name.

Displays the Exit Debugger dialog box. Exits the simulator.
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Debugger Main window

(2) Edit
Edit View Option Execute Operation Browse Jump Window Help
Undo CTRL+Z
Copy CTRL+C Memory Fill...
Paste CTRL+V Memory Copy...
Write in Memory Compare...
Restore
Memory >
® Undo Cancels the most recent editing.
® Copy Enters a character string, selected with the mouse, into the clipboard buffer.
® Paste Pastes the contents of the clipboard buffer into the position of the text cursor.
This command can be selected only after Copy has been executed at least
once in the Edit menu.
® Write in Writes the modified contents into the target device. Executing this command
has the same effect as clicking the \E. button.
This command can be selected only when the window is in modify mode.
® Restore Cancels the modified contents which were previously activated for SM78K0.
Executing this command has the same effect as clicking the button.
This command can be selected only when the window is in modify mode.
® Memory Manipulates the contents of memory.
This command can be selected only when the Memory window is displayed.
Q Memory Fill ... Displays the Memory Fill dialog box.

Q Memory Copy ...

A value is set in a specified memory range (memory initialization).

Displays the Memory Copy dialog box.
A value in a memory area is copied into another memory area.

O Memory Compare ...

Displays the Memory Compare dialog box.
The values of different memory areas are compared.
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5.4 Window Reference Debugger Main window

(3) View
File  Edit e Option Execute Operation Browse Jump Window Help
Search... ;
= Nibble v Show
Address... J Eyte ( Hide
View Variable... Word
Watch Variable... Long el vﬁ?dogv
Add Variable... Ascii -
Sym To Adr... v Show
Delete vV Address Sort —  Hide
Bin (| Pick Up
, ;
. Attribute » |4 vShow Bin
Oct - Hide Oct
Dec Qompulspn Read Dec
vV Hex Synchronize Vv Hex
Proper Hide
Frame > I
Event? Timet » - vV Show
Memory > -metag Hide
—f > Instruction Fetch Address > —
Str . Instruction Fetch Data | 2 v Show
Trace View > ) Hide
Coverage > Instruction Fetch Status > -
Memory access Address > Bin
Memory access Data | 2 Oct
Memory access Status > Dec
Jump Address > VHex
1 Byte DisAssemble > Hide
64 Byte Pick Up... v Show
1024 Byte Hide
v Show
Hide
v Show
Hide
® Search... Displays the Find dialog box. A character string or numerical value is searched.
Executing this command has the same effect as clicking the | S2arch | putton.
® Address ... Displays the Addressing dialog box.
This command can be selected when the Memory window or Assemble window
is being used. The contents of memory at a specified address are displayed.
® View Variable ... Displays the Variable View dialog box.
The value of a specified variable or symbol is temporarily displayed.
® \Watch Variable ... Displays the Variable window.
The value of a variable of a source program is displayed and modified.
® Add Variable ... Displays the Add Variable dialog box.
® Sym To Adr ... Displays the Symbol To Address dialog box.

The address of a specified variable is displayed.
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Debugger Main window

® Delete

® Bin

® Oct

® Dec

® Hex

® Proper
® Event?

® Memory A
O Nibble
Q Byte
QO Word

Q Long
Q Ascii

® Sfr A

O Address Sort

O Pick Up

O Attribute

QO Show
O Hide

O Compulsion Read

O Synchronize

® Trace View A

O Frame A

This version does not support this command.

Sets binary display format for the window to be manipulated (at the top of the
screen).

Sets octal display format for the window to be manipulated (at the top of the
screen).

Sets decimal display format for the window to be manipulated (at the top of the
screen).

Sets hexadecimal display format for the window to be manipulated (at the top of
the screen).

Sets default display format for the window for each variable (default).
Displays the contents of a specified point mark in the Event Manager.

Performs an operation related to the display format of the Memory window. A
check mark is added to the left of the currently selected command.

Displays data in units of four bits.

Displays data in units of eight bits (default).
Displays data in units of 16 bits.

Displays data in units of 32 bits.

Switches on and off displays in ASCII format. If there is a checkmark, ASCII
displays are enabled.

Manipulates the SFR window display.
This command can be selected when the SFR window is manipulated.

Displays the SFRs in the order of memory addresses to which the symbols are
assigned.

Without check mark : Alphabetical order

With check mark ( V): In order of address
Displays only the modified SFR symbols.
(This command can be selected only when the window is in modify mode.)

Displays the attribute of the SFRs.
Hides the attribute of the SFRs.

Performs forced reading of write only SFR symbols.
Writes the modified SFR to the target (SM78K0).

Manipulates the Trace View window display.
This command can be selected when the Trace View window is manipulated.

Displays or hides the frame number area of the Trace View window.
A check mark is added to the left of the currently selected command.
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Debugger Main window

O Show
O Hide

O Timetag A

O Show
O Hide

Displays the frame number area.
Hides the frame number area.

Displays or hides the time tag area of the Trace View window.
A check mark is added to the currently selected command.
Displays the time tag area.

Hides the time tag area.

O Instruction Fetch Address A

O Show
O Hide

Displays or hides the fetch address area of the Trace View window.
A check mark is added to the currently selected command.
Displays the fetch address area (default).

Hides the fetch address area.

O Instruction Fetch Data A

Q Bin
Q Oct
Q Dec
Q Hex
Q Hide

Modifies the display format of the fetch data area of the Trace View window and
displays or hides the data area.

A check mark is added to the currently selected command.

Displays the contents of the fetch data area in binary format.

Displays the contents of the fetch data area in octal format.

Displays the contents of the fetch data area in decimal format.

Displays the contents of the fetch data area in hexadecimal format (default).
Hides the fetch data area.

O Instruction Fetch Status A

O Show
O Hide

Displays or hides the instruction fetch status area of the Trace View window.
A check mark is added to the currently selected command.

Displays the instruction fetch status area (default).

Hides the instruction fetch status area.

O Memory access Address A

QO Show
O Hide

Displays or hides the access address area of the Trace View window.
A check mark is added to the currently selected command.

Displays the access address area (default).

Hides the access address area.

O Memory access Data A

Q Bin
Q Oct
Q Dec
Q Hex
QO Hide

Modifies the display format of the access data area of the Trace View window
and displays or hides the data area.

A check mark is added to the currently selected command.

Displays the contents of the access data area in binary format.

Displays the contents of the access data area in octal format.

Displays the contents of the access data area in decimal format.

Displays the contents of the access data area in hexadecimal format (default).
Hides the access data area.
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Debugger Main window

O Memory access Status A

QO Show
O Hide

O Jump Address A

QO Show
O Hide

O DisAssemble a

O Show
O Hide

O Pick Up ...

® Coverage A

QO 1 Byte
O 64 Byte
O 1024 Byte

(4) Option

File Edit View

® Tool Bar

@ Status Bar

@ Button

® Source Mode

Displays or hides the memory access status area of the Trace View window.

A check mark is added to the currently selected command.
Displays the memory access status area (default).

Hides the memory access status area.

Displays or hides the jump address display area of the Trace View window. A
check mark is added to the correctly selected command.

Displays the jump address display area (default).
Hides the jump address display area.

Displays or hides the disassemble area of the Trace View window.
A check mark is added to the currently selected command.
Displays the disassemble area (default).

Hides the disassemble area.

Displays the Trace Pickup dialog box. The trace view condition is set.

Enables viewing the Coverage window. This command can be chosen when
the Coverage window is the target of operation.

Specifies that the Coverage window display the coverage in 1-byte units.
Specifies that the Coverage window display the coverage in 64-byte units.
Specifies that the Coverage window display the coverage in 1024-byte units.

V Tool Bar
V Status Bar
V Button

Execute Operation Browse Jump Window Help

V Source Mode
Instruction Mode

Configuration...
Source Path...

Extended Option...

Displays or hides the tool bar of the Debugger Main window.
Displays or hides the status bar of the Debugger Main window.
Displays or hides the buttons in the windows of the debugger.

Operates the debugger in source mode.
The program is executed step by step on the source level.
See Chapters 2, 4, or 6.
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5.4 Window Reference Debugger Main window

® |nstruction Mode Operates the debugger in instruction mode.
The program is executed step by step on the instruction level.
See Chapters 2, 4, or 6.

® Configuration ... Displays the Configuration dialog box. The environment of the simulator is set.
® Source Path ... Displays the Source Path dialog box. The source path information is set.
® Extended Option ... Displays the Extended Option dialog box. The extended options are set.

(5) Execute

File Edit View Option ecute Operation Browse Jump Window Help

Stop CTRL+P
Go CTRL+G
Return CTRL+R
Step CTRL+T
Next CTRL+X
Go Back

Step Back

Go & Go

Come
Slowmotion
CPU Reset & Go

CPU Reset...

Set BP CTRL+B
Set PC

\/ Uncond. Trace ON
Cond. Trace ON_
Trace OFF

Coverage
\/ Back trace

® Stop Forces the currently running program to stop.

Executing this command has the same effect as clicking the Stop @ button on
the tool bar.

® Go Executes a program.

Executing this command has the same effect as clicking the Go E button on
the tool bar.

® Return Executes a program until control is returned to the calling function.
This command cannot be selected in instruction mode.
Executing this command has the same effect as clicking the Return E button
on the tool bar.
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Debugger Main window

® Step

® Next

® Go Back

@ Step Back

® Go & Go

® Come

® Slowmotion

® CPU Reset & Go

® CPU Reset...

® Set BP
® Set PC

® Uncond.Trace ON

® Cond.Trace ON

Executes a program step by step.

The program is executed in units of lines in source mode, or in units of instructions
in instruction mode.

Executing this command has the same effect as clicking the Step E button on
the tool bar.

Performs Next step execution of a program.
The program is executed while a function or call statement is assumed as a single
step. (The function or call statement is actually executed.)

Executing this command has the same effect as clicking the Next I»{ button on
the tool bar.

See Chapter 6 for details.

Makes a program go back to the specified line.

Executes the specified number of frames in a program backward. The number is
specified in the Extended Option dialog box. Executing this command has the

same effect as clicking the Back E button on the tool bar.

Continues to issue the Go command.
If the break condition is satisfied, a temporary break occurs, the window is
updated, then the program is reexecuted.

This is equivalent to clicking the E button each time a beak occurs.

Executes the program up to a specified address.

The address is specified in the line area of the Assemble window or Source
window.

The program is executed from the current address, pointed to by the PC counter,
to the specified line.

Continues the execution of the program step by step.

The Step command is continuously executed from the current address pointed to
by the PC counter.

Resets the CPU (target), then executes the Go command.

Displays the Reset Debugger dialog box. Either the target device alone or the
entire debugger system is reset. Executing this command has the same effect

as clicking the Reset button on the tool bar.

Sets a breakpoint on a specified line.
Sets the address of a specified line in the program counter (PC).

Always enables the tracer function.
All of the executed programs are unconditionally traced (default).

Enables the tracer function when a condition is satisfied.

The debugger traces a program according to the trace conditions, specified in the
Trace dialog box.
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Debugger Main window

® Trace OFF

® Coverage

® Back trace

(6) Operation

Stops the tracer function. (Does not trace even during the execution of a
program.)

Switches on and off coverage measurement.

If there is a checkmark at the left-hand side of the command, coverage
measurement is enabled. If not, coverage measurement is disabled (default).

Switches on and off a backward user program trace.

If there is a checkmark at the left-hand side of the command, a backward trace is
enabled (default). If not, a backward trace is disabled.

‘ File Edit View Option Execute Operatio Browse Jump Window Help
\ Active CTRL+|

Hold CTRL+H

ToModify CTRL+F

ToView CTRL+W SourceText

Assemble
Window Connect > Memory
©® Active Switches the window from the hold state to the active state.

® Hold

® ToModify

® ToView

® Window Connect

A

If the window is in the active state, a check mark is added to the left of this
command.

Switches the window from the active state to the hold state.

If the window is in the hold state, the window is highlighted (dark gray) and a
check mark is added to the left of this command.

Sets the window to modify mode.

If the window is in modify mode, a check mark is added to the left of this
command. This command cannot be selected if the view/setting window is in
the hold state or is not displayed.

Executing this command has the same effect as clicking the [loModify3 hytton

in the view/setting windows.

Sets the window to view mode.

If the window is in view mode, a check mark is added to the left of this
command. This command cannot be selected if the view/setting window is in
the hold state or is not displayed.

Executing this command has the same effect as clicking the | TaV¥iew: | putton

in the view/setting windows.

Links the Trace View window with the Source window, Assemble window, or
Memory window.

This menu can be selected only when the trace View window is being
manipulated. The window is linked with a window marked with a check mark.
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Debugger Main window

O SourceText

The Trace View window is linked with the Source window. If addressing or
scrolling is executed with the Trace View window, the corresponding operation
is performed on the Source window.

QO Assemble The Trace View window is linked with the Assemble window. If addressing or
scrolling is executed with the Trace View window, the corresponding operation
is performed on the Assemble window.

QO Memory The Trace View window is linked with the Memory window. If addressing or
scrolling is executed with the Trace View window, the corresponding operation
is performed on the Memory window.

(7) Browse
‘ File Edit View Option Execute Operation Browse Jump Window Help
SourceText...
TraceSet... =
- . T Variable...
TraceView...
Assemble...
SnapShotTraceSet... Memory...
Register...
EventSet... Stack Trace...
EventManager... Sfr...
EventLinkSet... Local Variable...
BreakSet...
View... Timer...
c StubSet...
Clear... =
— — Trace 4
Cg.n(.jl'uon... Event >
Efficiency... Coverage >

® SourceText ...

® Variable ...

® Assemble

® Memory ...

Displays the Select Source File dialog box. When a file is selected in the dialog
box, the Source window is displayed. Executing this command has the same

effect as clicking the button.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

Displays the Variable window. Specified variables are displayed.

When a display start address is specified
Executing this command

Displays the Addressing dialog box.
in the dialog box, the Assemble window is displayed.

has the same effect as clicking the button.

If an active-state window is already open, the window displays the contents at the
specified address, the window being displayed at the top of the screen.

Displays the Addressing dialog box. When a display start address is specified
in the dialog box, the Memory window is displayed. Executing this command

has the same effect as clicking the dl button.

If an active-state window is already open, the window displays the contents of the
specified address, the window being displayed at the top of the screen.
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Debugger Main window

® Register ...

® Stack Trace ...

® Sfr...

® Local Variable ...

® BreakSet ...

® Timer ...

® StubSet ...

® Trace A
QO TraceSet...

Q TraceView ...

Displays the Register window. Executing this command has the same effect as
clicking the button.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

Displays the Stack window. Executing this command has the same effect as
clicking the button.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

Displays the SFR window. Executing this command has the same effect as

clicking the button.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

Displays the Local Variable window.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

Displays the Break dialog box. Executing this command has the same effect as
clicking the |W button.

Displays the Timer dialog box. Executing this command has the same effect as
clicking the |G’-§ button.

Displays the Stub dialog box.

Displays a window related to a trace.

Displays the Trace dialog box. Executing this command has the same effect as

clicking the %7 | button,
Displays the Trace View dialog box. Executing this command has the same
effect as clicking the button.

If an active-state window is already open, the active-state window is displayed at
the top of the screen.

O SnapShotTraceSet ...

® Event A

QO EventSet ...
Q EventManager ...
Q EventLinkSet ...

Displays the Snap-Shot dialog box.

Displays a window related to an event.

Displays the Event Set dialog box.
Displays the Event Manager.
Displays the Event Link dialog box.
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Debugger Main window

® Coverage A

Opens windows related to coverage measurement.

Q View... Displays the Addressing dialog box. If an address is specified, the display in the
Coverage window begins at the specified address.
Q Clear... Displays the Coverage Memory Clear dialog box. If an address is specified, the
coverage in memory at the specified address is cleared.
QO Condition... Displays the Coverage Condition Setting dialog box.
Q Efficiency... Displays the Coverage Efficiency View dialog box.
(8) Jump
File Edit View Option Execute Operation Browse 0 Window Help
SourceText... CTRL+U
Assemble... CTRL+A
Memory... CTRL+M

® SourceText...

® Assemble...

® Memory...

Sets the data selected in the current window as the jump address, and displays the
source text and source line starting from that address. A jump does not occur if
there is no line information at the jump destination address.

The Source window is displayed.

If the active-state Source window is displayed, the Source window is displayed at
the top of the screen (can be manipulated).

Sets the data selected in the current window as the jump address, and displays the
disassembled text starting from that address.

The Assemble window is displayed.

If the active-state Assemble window is displayed, the Assemble window is
displayed at the top of the screen (can be manipulated).

Sets the data selected in the current window as the jump address, and displays the
memory contents starting from that address.

The Memory window is displayed.

If the active-state Memory window is displayed, the Memory window is displayed at
the top of the screen (can be manipulated).
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Debugger Main window

(9) Window

File Edit View

Option  Execute  Operation Browse Jump do Help

® Cascade

® Tile

® Arrange Icons

® Close All

® (No. Window name)

Cascade

Tile

Arrange Icons

Close All

(No. Window name)

Displays the MDI windows within the Debugger Main window in such a way that
they overlap one another.

1170k 1751

ble Winnduw { 10CT ]

Memory Window

Trare View
Statu Addr Data Statu Japa Dishss
NI WOP

4 ODBS 00 )(1

4 ODBA 00 > m)c1

4 ODEB 00 xl

4 DDBC 00 M1 nDc nu

005 00 00 00 00 00 00 00 00 00 00 DO 00 ¥ ORE SoH 3
0

oocoloa 00 00 00 00 00 00 GO 0O 00 00 00 l 7MAIN:

lpo70l06 00 00 00 00 00 00 00 0O 00 00 QD MOUW  SP,ROFE]
1C EO FE 13 F8 00 71 4A FB 00 00 [om: HOY e, KO

- - - - - -- [anC1 FRG [BREAK _|[Computsony Braak |

Re-arranges the icons within the Debugger Main window.
[@ 10 78K0SIM %j

Eile Edit View Option Exccute Operation Browse .lump Window Help

Trace Hemory Source Assemble
Uiey Window  Window Window (
- 0DC1__JTRE [BAEAK [Computzory Break

Closes all windows except the Debugger Main window.

Lists the name of the MDI window currently being opened.

A check mark is added to the number of the current window. Selecting a
window name from the list causes that window to become the current window.
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(10) Help

File Edit View Option Execute Operation Browse Jump Window elp
About...

® About ... Displays the version of the simulator (debugger).

About

MNEC Integrated Debugger ID78K0/SIM
Version XXXX[ YYYY 1

78K0[uPD780001] XXXX
78K0 Debugger XXXX
78KD Asm/Disasm XXXX
78K0 Executer XXXX

Copyright [C) NEC torpmation 1993-1996
All rights reserved by NEC Corporation.

In “XXXX” and “YYYY,” the following information is displayed:

XXXX: Version number
YYYY: Date
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5.4 Window Reference Debugger Configuration dialog box

Configuration dialog box Selection dialog box

Outline

The operating environment of SM78KO0 is displayed and set.

This dialog box is displayed when SM78KO0 is started. To use SM78KO0, first set the operating

environment in this dialog box. The memory mapping can be modified or added in this dialog box
even during simulation.

[How to display this window]
B When SM78KO is started, the dialog box is automatically opened.
M In the Debugger Main window, choose Configuration... from the Option menu.
® \When the current window is the Debugger Main window:

Press the , |E| and keys, in this order.

Window

[ Chip
Mame: | | E
~ Sizing RAM
Internal BAM: 1024 Byte
Internal ROM: 32 K Bypte

Cancel

" Clock

Main (MHz) Sub (KHz) [ | [#]

~ Memory Mapping

| Add I Delete I

™ Memory Attnbute

Emulation BOM |+] | | - |:|

Figure 5-2. Configuration Dialog Box
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5.4 Window Reference Debugger Configuration dialog box

Description

The displayed data and the data to be set are described below:

T |

[ Neme: [upp7o0st ] [3] TS
Mame: |uPD78054 |
A e
[ Sizing RAM ]
Internal RAM: 1024 Byte
(2) < Internal ROM: 32 K Byte
[ Clock

(3) = Main (MHz) [500 | [2] SubkHz) [— | [3]

[ Memory Mapping

[ TAdd || pelete |

(4) <=

Emulation REOM 8000 — FFFF 8

(5) & Memory Attribute
{“|Emulation ROM  [*] [so00 | —

(1) Simulation (CPU) selection area

Chip
[Name: [uPD78054 |

Specify a target chip. The target chip can be selected only when this dialog box is
opened upon activation of the debugger.

Choose a chip name from the Name drop-down list box.

The device files for the chips listed in the drop-down list box are in the same directory as
the SM78KO0 system files.

(2) Internal ROM/RAM display area

Sizing RAM Displays the internal ROM and RAM sizes of the target chip.
Internal BAM: 1024 Byte Inside RAM or Outside RAM is automatically selected when
the chip name is selected.
Internal ROM: 32 K Byte

(3) CPU clock source selection area

Clock
{ Main (MHz) [5.00 |[2] sSub(kHz) [— |[2]

Specify the CPU clock. The number of clock is specified from the keyboard or selected
from a drop down list (5, 6, or 10 MHz).

® Main[MHz] The number of main clocks is specified.
® Sub[kHZ] The number of subclocks is specified.
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Debugger Configuration dialog box

(4) Mapping area

This area sets and displays the

~ Memory Mapping

Add || Delete | memory and target memory
mapping.

® Add button:

® Delete button:

(5) Mapping specification area

Adds the memory area specified in Memory Attribute to the
memory map.

Deletes the specified address range from the memory map.

Memory Attribute
[ |Emulation ROM [ #] |

g —

Specifies a type and range of memory mapping.

® Emulation ROM
® Emulation RAM
® Stack

Address

The specified memory area is mapped as an emulation ROM area.
The specified memory area is mapped as an emulation RAM area.

Sets a specified memory area as a stack. An error is reported if
the stack area extends over this area during simulation. When
the program is started, the mapping area dialog box (4) does not
contain information about where the stack is allocated; it is
allocated in high-speed RAM by default. Setting the mapping
specification area (5) means that the default setting for (4) is
changed.

Key in a desired mapping address in the following mapping units:

Mapping address Mapping units

0x0000 - OxOffff 4 Kbytes

If the specified range does not correspond to the above mapping units, the memory area
is mapped into the minimum range that includes the specified addresses.

Function button

button: Activates the environment set in the Configuration dialog box. Then,

displays the Debugger Main window when this dialog box is opened upon
activation of SM78K0.

button: Ignores the set data and closes the dialog box.
button: Displays the help window.
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Extended Option dialog box Setting dialog box

Outline

The Extended Option dialog box is used to display and set the extended debugger options.

[How to display this window]

M In the Debugger Main window, choose Extended Option... from the Option menu.
® When the current window is the Debugger Main window:

Press the [Alt], [P], and [E] keys, in this order.

Window

= Extended Option
Tracer zize: 4096 E
Break Condition: @ Before O After Cd Break Sound
Internal BAM Monitor Bedraw:
Write Mode: ® Ingert ' Over Write
Back Step: m

__ok | [_cance |

Figure 5-3. Extended Option Dialog Box
Description

The function of each component is described below.

= Extended Option

(1) =— Tracer size: (4096 [=]

(2)<=—— Break Condition: @ Before O After [Z] Break Sound
(3) <<= Intemal RAM Monitor Redraw:

(4) — Wwrite Mode: ® Insert 0 Over Write

(5) <— Back Step:

Cancel I

(1) Trace buffer size setting area

avs5 [+

The size used to trace execution of a user program is specified in units of bytes in this area.
The size is selected from a drop-down list. (The size can be set to any value between 4
Kbytes and 60 Kbytes in 4-Kbyte units.)

Tracer size:
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5.4 Window Reference Debugger Extended Option dialog box

(2) Break mode setting area

Break Condition: @ Before 0 After  Break Sound

Set the event mode, and turn the break sound on or off.

Q Before Sets a RUN event as a pre-execution event.
A RUN event occurs before the execution of an instruction (default).
Q After Sets a RUN event as a post-execution event.

A RUN event occurs after the execution of an instruction.
Q Break Sound Turns the sound, output when a break occurs in the simulator, on or off.

] Break Sound Sound is output.
(1 Break Sound Sound is not output. (default)

(3) Real-time internal RAM sampling time setting area

Internal BAM Monitor Bedraw:

(4) Write mode selection area

Write Mode: @® Ingert O Over Wrile

Select write mode for windows in modify mode.
Q Insert Insert mode (default)

QO Over Write Overwrite mode

(5) Back trace buffer size setting area

Back Step: m

This area is used to specify the buffer size required to trace the user program backward.

Specify the item in text box by selecting it from the drop-down list.

Selection items

e Inst Traces all the executed instructions backward (default).
e Break Traces backward only the points at which the program caused a break.
e Branch Traces backward only the points at which the execution of the program was

branched by a CALL or BR instruction or an interrupt.
e Event Traces backward only the points at which an event occurs.

Function button

button: Activates the setting which have been made and closes the dialog box.
button: Ignores the setting which have been made and closes the dialog box.
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5.4 Window Reference Debugger Load Module dialog box

Load Module dialog box Selection dialog box

Outline

The Load Module dialog box lets you select file names and file types to be downloaded to SM78K0.
Files of the following types can be downloaded:

U Load module object files (.LNK)

U Intel extended hexadecimal format

4 S type of Motorola hexadecimal format (standard address)

U Extended Tektronix hexadecimal format (not supported in this version)

[How to display this window]

M In the Debugger Main window, choose Down load... from the File menu.
® When the current window is the Debugger Main window:

Press the [Alt], [F], and [D] keys, in this order.

Window
= Load Module
File Name Directories oK
bAsm
m Cancel
demo2.Ink [-]
[-a] Reset
_h_
{—c—]] Help
]
[e]
]
rOption
=] Symbol
=] Object Offset value : |000D

Figure 5-4. Load Module Dialog Box
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5.4 Window Reference Debugger Load Module dialog box

Description

This function of each component is described below.

File Name o Directories o oK
] *. | bsm . :
|m | ’ . Cancel
(1) <—_|[demo2.Ink - \\ |
'([Fa-] | PReset
|IFb]
|l Help
&
e ,
] . (2)
r Option
) <"
] Symbol
& Object Offset value : (0000

(1) File selection area

In this area, you specify the load module files you want to load to SM78KO0.

File Name

|m When the dialog box is opened, the content (.Ink) of a file pattern is
displayed in the view area. A file list below this field contains the file

demo2.Ink names that correspond to the file pattern.

File names can be specified from the keyboard. They can also be selected
from the file list using the tab and arrow keys or clicking the mouse.

(Double-clicking a file name in the list has the same effect as selecting the
file name and clicking the OK button.)

The selected file is displayed in the File Name box in reverse video.

(2) Path setting area

Di . Specifies the pathname for a load module file to be loaded. If a desired
Directories . ; . L. -

] pathname is selected from the corresponding list by double-clicking, the file
bism selection area displays a list of files in the directory specified by the selected
[ pathname.

[a

[b] [xxx]: Directory name

o] :

[ [-X-]: Drive name

e

]
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5.4 Window Reference Debugger Load Module dialog box

(3) Load condition set area

Option
=] Symbol
[ Object Offset value : |0000

This area lets you specify the load condition.

Q Symbol Select this when you want to have only symbol information
downloaded. This is selected by default.

Q Object Select this when you want to have only the object information
downloaded. This is selected by default.

Offset value: With this area, you can enter a download offset value from the
keyboard. The default value is 0.

Function button

button: Downloads the selected load module under the specified condition.
button: Ignores your selection and closes the dialog box.

button: Resets your selection to the initial state.

button: Displays the help window.
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5.4 Window Reference Debugger Upload dialog box

Upload dialog box Selection dialog box

Outline

The Upload dialog box is used to save the memory contents to a file by specifying the name and type
of the file. The memory contents can be saved to files of the following three types:

U Intel extended hexadecimal format
U4 S type of Motorola hexadecimal format (standard address)
U Extended Tektronix hexadecimal format (not supported in this version)

[How to display this window]

M In the Debugger Main window, choose Up load... from the File menu.
® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

Window
== Upload
File Name Directories QK
* hex bism ]
Cancel
[.] T
[-a Reset
_h_ —
{—c—]] Help
[d]
[e]
]
Address: 00 ~ | D0
File Format;
® |ntel 2 Motrola 2 Tektro

Figure 5-5. Upload Dialog Box
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Debugger Upload dialog box

Description

= Upload

(1)

File Name =~ - . Directories -
e o
| Eﬁﬁ;} |_Reser |
[t
[e]
[ (2)

3)

Address: | 0x0 - [ox0
File Format:
|7 ® |ntel ' Motrola 2 Tektro

(1) File selection area

File Name

Specify the object file name for uploading.

* hex

When the dialog box is opened, the content (.hex) of a file pattern is
displayed in the view area. A file list below this area contains the file

names that correspond to the file pattern.

File names can be specified from the keyboard. They can also be
selected from the file list using the tab and arrow keys or clicking the
mouse.

(Double-clicking a file name in the list has the same effect as selecting
the file name and clicking the OK button.)

The selected file is displayed in the File Name box in reverse video.

(2) Path setting area

Directories

bAsm

Specifies the pathname for an object file to be uploaded. If a desired
pathname is selected from the corresponding list by double-clicking,
the file selection area displays a list of files in the directory specified by

[-]
[a]
[b]
[c]
[-d]
[e]
[_

e
t

the selected pathname.

[xxx]: Directory name
[-X-]: Drive name
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5.4 Window Reference Debugger Upload dialog box

(3) Upload condition set area

Specify the upload
Address:  |0x0 | - [ox0 conditions.

File Format:

@ |ntel 2 Motrola 2 Tektro
Address: In this area, you specify the range of addresses to be uploaded.
File Format: This area lets you specify the format of an object file to be uploaded with option
buttons.
Q Intel Intel extended hexadecimal format
O Motrola S type of Motorola hexadecimal format (standard address)
QO Tektro Extended Tektronix hexadecimal format

(This version does not support this format.)

Function button

button: Uploads the memory contents according to the specified file nhame
and condition.

Cancel button: Ignores your selection and closes the dialog box.

Reszet button: Resets your selection to the initial state.

button: Displays the help window.
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5.4 Window Reference Debugger Project File Load dialog box

Project File Load dialog box

Selection dialog box

Outline

The project file load dialog box is used to open a previously saved debugger environment. Once a
project file has been loaded, the size and position of each displayed window are set to the state saved

in the file.
[How to display this window]

M In the Debugger Main window, choose Open/Save Project A from the File menu, then choose
Open Project...

® \When the current window is the Debugger Main window:

Press the , , , and |§| keys, in this order.

Window
File Name Directories 0K
m bAsm
Cancel
new.prj [-] —
[-a Reset
_h_
{—c—]] Help
[d]
ey
]

Figure 5-6. Project File Load Dialog Box

Description

The project file load dialog box is used to load a project file.

File Name Dircciefics
|m | bisfn
q’ew.prj \\ {./é] |
! | A
1) ==——- i 5 b
‘: b |kel
\ [ |Bdd
/||
[,
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5.4 Window Reference

Debugger Project File Load dialog box

(1) File selection area

Eile Name

New.prj

(2) Path setting area

Directories

bAsm

Function button

File 5

LCancel

Reset

Specify the name of the project file to be loaded.

When the dialog box is opened, the .prj files are displayed in the File Name
area. The list contains the file names in the current directory that
correspond to the file pattern.

File names can be selected from the file list using the tab and arrow keys or
clicking the mouse. The keyboard can also be used to specify file names.
A selected file name is highlighted and copied to the file selection area.

After selecting a file name, click the OK button, or double-click the mouse
on the file name. Double-clicking is equivalent to clicking the OK button.

Specifies the pathname for a project file to be loaded. The drive and
directory can be changed by clicking the mouse or using arrow keys, as
required. The area indicates, by default, the directory that is current when
SM78KO0 is activated. When you change the directory, the contents of the
file list are also changed to the files in the newly selected directory.

[XXX]: Directory name
[-X-]: Drive name

button: Loads the specified project file and sets the debugger
environment according to the read file.

button: Ignores your selection and closes the dialog box.

button: Resets your selection to the initial state.

button: Displays the help window.
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5.4 Window Reference

Debugger Project File Load dialog box

Loaded data

The following data is loaded from a project file.

Window

Data

Configuration dialog box

All items (target device, clock setting, and mapping information).
A project file with a different target device name (chip name) from
that at simulator startup is loaded, the chip name is ignored.

Debugger Main window

Display position, display information about tool bar/status
bar/buttons, execution mode, and trace on/off information

Load Module dialog box

Download file information

Extended Option dialog box

Set information

Source Path dialog box

Source path information

Source window

Window display information and font information

Assemble window

Window display information and display start address

Memory window Window display information and display start address
Stack window Window display information
SFR window Window display information

Local Variable window

Window display information

Trace View window

Window display information

Event Manager

Window display information and all event information

Event Link dialog box

Window display information and link event information

Break dialog box

Window display information and break event information

Trace dialog box

Window display information and trace event information

Snap-Shot dialog box

Window display information and shap-shot event information

Stub dialog box

Window display information and stub event information

Event Set dialog box

Window display information and event information

Register window

Window display information and display banks

Variable window

Window display information and displayed variable information

Coverage window

Window display information

Simulator Main window

Window display information (whether to display the window and
window display position)
Pin state

Parts window

Window display information (whether to display the window and
window display position)
Pin state

Output Timing Chart window

Window display information (whether to display the window and
window display position)
Pin state
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5.4 Window Reference Debugger Project File Save dialog box

Project File Save dialog box Selection dialog box

Outline

The Project File Save dialog box is used to save the current debugger environment into a file called a
project file. The size and position of each displayed window are also stored. If there are active-state
and hold-state windows, the Project File Save dialog box handles the information only about the
active-state windows.

[How to display this window]

H |n the Debugger Main window, choose Open/Save Project A from the File menu, then choose
Save As...

® \When the current window is the Debugger Main window:

Press the , , , and keys, in this order.

When a project file has already been loaded or saved, you can save the environment into that project
file in either of the following ways:

H In the Debugger Main window, choose Open/Save Project A from the File menu, then choose
Save.

® \When the current window is the Debugger Main window:

Press the , , , and keys, in this order.

In this case, the project file save dialog box does not appear but the current environment is saved to an
exiting project file.

Window

Eile Name Directories 0K
b:Asm
| m | Cancel
New.pri [..] _—
[-a] Reset
_h_
{—c—]] Help

[-d
[e]
]

Figure 5-7. Project File Save Dialog Box
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Debugger Project File Save dialog box

Description

This dialog box is used to save a new project file or an existing project file under a new name. (ltis
also possible to write a file over its previous version.)

Tip: To save a project file that has previously been loaded or saved, do so by selecting Save As... at
Open/Save Project A in the File menu of the Debugger Main Window.

(1)

(1) File selection area

File Name . Directories T
. . b\st "
o S x
new.prj I :
! {-g-} ‘ Reset |
{_3_]] ’: Help
e K
N e )

File Name

new.prj

(2) Path setting area

Directories

bAsm

Specify the name of the project file to be saved.

When the dialog box is opened, the content (.prj) of the file pattern is
displayed in the File Name area. A list of files appears below this display.
The list contains the file names in the current directory that correspond to the
file pattern.

<Save for the first time>
Key in the file name, and click the OK button.
<Save with a new name>

To write over an existing file indicated in the list, specify the file name
using the tab and arrow keys, or clicking the mouse on the file name.
The selected file name will be displayed in the file specification area in
reverse video. After finishing file selection, click the OK button.
Double-clicking the mouse on the file name is equivalent to clicking the
OK button.

Specify the path of the project file to be saved.

You can change the drive and directory as required by clicking the mouse or
using the arrow keys. The area indicates, by default, the directory that is
current when SM78KO is activated. When you change the directory, the
contents of the .prj file list are also changed to the files in the newly selected
directory.

[XXX]: Directory name
[-X-]: Drive name

60



5.4 Window Reference Debugger Project File Save dialog box

Function button

File - button: Saves the current environment into the specified project file.
button: Ignores your selection and closes the dialog box.
button: Resets your selection to the initial state.
button: Displays the help window.
Saved data

The following data is saved into a project file.

Window Data
Configuration dialog box All items (target device, clock setting, and mapping information)
Main window Display position, display information about tool bar/status bar/buttons,

execution mode, and trace on/off information

Load Module dialog box

Download file information

Extended Option dialog box

Set information

Source Path dialog box

Source path information

Source window

Window display information and font information

Assemble window

Window display information and display start address

Memory window Window display information and display start address
Stack window Window display information
SFR window Window display information

Local Variable window

Window display information

Trace View window

Window display information

Event Manager

Window display information and all event information

Event Link dialog box

Window display information and link event information

Break dialog box

Window display information and break event information

Trace dialog box

Window display information and trace event information

Snap-Shot dialog box

Window display information and shap-shot event information

Stub dialog box

Window display information and stub event information

Event Set dialog box

Window display information and event information

Register window

Window display information and display banks

Variable window

Window display information and displayed variable information

Coverage window

Window display information

Simulator Main window

Window display information (whether to display the window and window
display position)
Pin state

Parts window

Window display information (whether to display the window and window
display position)
Pin state

Output Timing Chart window

Window display information (whether to display the window and window
display position)
Pin state
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5.4 Window Reference

Debugger Source Path dialog box

Source Path dialog box

Selection dialog box

Outline

The Source Path dialog box is used to specify the source paths. When the source paths are
specified, you can perform source debugging of the source text stored in two or more directories.

[How to display this window]

H In the Debugger Main window, select Source Path... from the Option menu.

® \When the current window is the Debugger Main window:

Press the , |E| and |§| keys, in this order.

Window

source Path

Source Path: |

| ax | |

Figure 5-8. Source Path Dialog Box

Description

(1) Source path specification area
Specify the source paths.

The directory that contains the specified load module file is selected by default. More than
one path can be specified in the source path specification area. When more than one
path is specified, the path information should be separated using a blank character.

Example: When the source text is stored in the following directories:

a:\78k0\c
b:\src
c:\asm

Specify the source paths as follows:

Source Path: |a:"\?3kl]"\c: b:\src c:asm

A blank
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5.4 Window Reference Debugger Source Path dialog box

Function button

button: Sets the specified source paths and closes the dialog box.
button: Cancels the specified source paths and closes the dialog box.
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5.4 Window Reference Debugger Select Source File dialog box

Select Source File dialog box Selection dialog box

Outline

The Select Source File dialog box lets you select a source file name so that the source file is displayed
in the Source window.

[How to display this window]
B When the current window is the Source window:

- In the Debugger Main window, choose Open... from the File menu.
® When the current window is the Debugger Main window:

Press the , , and |§| keys, in this order.

® \When using the shortcut keys:

Press the |[CTRL +|§| keys.
Window
File Name Directories 0K
G asm” 5 biem =
Cancel
demoZ.c [-] —_——
[-a-] Reset
_h_ —_—
{—[:—]] Help
{:::} List of Type
[ ® Source
< Func

Figure 5-9. Select Source File Dialog Box
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Debugger Select Source File dialog box

Description

File Name - Directories -
| bism .
mEE |-
demo2.c - I .
' Fal ' Reset I
1) b ‘ (2)
Fol \
{:g:} ‘List of Typeﬂ_\
1 || ® Source
\ Q Func . ©)

(1) File selection area

File Name

| .cF.asm®.5

demo2.c

(2) Path setting area

Directories
bsm

[-]

[a]
[b]
el
[d]
el
]

This area is used to specify the name of a source file or function to be
displayed in the Source window.

File extensions (c, asm, and s) are displayed by default in the File Name box
for the selected source file. A file can be specified by keying in its file name
in the File Name box or by selecting the desired file name from the list using
the tab and arrow keys or by clicking the mouse on it.

After finishing specifying the file name, clicking the OK button causes the
specified file to appear in the Source window. Double-clicking the file name
in the file list is equivalent to clicking the OK button.

This area is used to specify the path for a source file to be displayed in the
Source window. The area indicates, by default, the directory that is current
when SM78KO0 is activated. You can change the directory as required by
clicking on a drive and directory in the list below the directory view area.
When you change the directory, the contents of the file list are also changed
to the files in the newly selected directory.

[XXX]: Directory name
[-X-]: Drive name
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5.4 Window Reference

Debugger Select Source File dialog box

(3) Mode setting area

List of Type

® Source

2 Func

O Source

This area is used to select the mode of the file to be displayed.
The following option buttons let you switch the file list displayed.

Selects a source file. The file list will contain the names of source
files in the downloaded load module (default).

O Func

Selects a function. The file list will contain the names of functions
in the downloaded load modules. Note that this option is
unavailable for programs written in an assembly language and
those complied with no symbol information.

Function button

File name, -

function name

Cancel | button:

Reset button:

button:

button:

Displays a specified file in the Source window.

(If you choose Func from the List Of Type menu, the source
text that contains a specified function name is displayed as
the Source window.)

Ignores your selection and closes the dialog box.

Resets your selection to the initial state.

Displays the help window.
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5.4 Window Reference Debugger Source window

Source window View window

Outline

The Source window displays source text.

[How to display this window]
M In the Debugger Main window, choose SourceText... from the Browse menu.

M In the Debugger Main window, choose the tool bar button.
® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

Use of a jump function enables the Source window to be displayed from other windows.

A jump function enables a pointer to be selected from a window other than the Source window, thereby
quickly displaying the source or source line corresponding to that pointer.

The following table lists jump functions.

After selecting a pointer, go through the following steps:
@ Select Source Text... from the Jump menu in the Debugger Main window.

@ Press the , , and keys in this order.
® Press the |CTRL| + keys.

Window name Pointer Operation

@ 0 ®
Assemble window Address display area O O O
Memory window Address display area O O O
Trace window Trace result display area O O O
Coverage window Address display area O O O
Stack Trace window Stack frame number display area O O O
Event Manager Event O O --
Register window Register O O --
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5.4 Window Reference Debugger Source window

Window
= Source Window [demo?2.c] v |~
&ﬂt’mﬁﬁm Watch I View I Search I Event ?I Close I
>%ji it (cval? 1= cvall | Font specification area (1) B
cval? = cval; ~
15 tip = (aint16)cval: Current PC mark area (3)
0148 *{uint16 )& edbuf (0] = 0x0000; A% 7000007 %/
0147 ¥uint16 *)&ledouf[2] = 0x0000;
(0148 *(uint16 *)8ledbuf[4]1 = 0x0200;
0149 if Ctme & 0x8000) [ A it regative value */
0150 tmp = -tmp;
0151 ledbuf [5] = Ox0b; A 7000007 %/
0152 1 Line number area (4)
0153 if (tmp < 100 m = 1;
0154 else if (tmp < 100) m = 2; < Source view area (5) N
0155 elze if (tmp < 10000 m = 3;
(0156 else if (tmp < 10000) m = 4;
0157 elsem = O
0158 for (n=10; n<m; nt+) {
(0159 ledbuf[n] = (hyte t)(tme & 100;
_: 8}2[1] T tmp /= 10; Point mark area (2) 51
1 »

Figure 5-10. Source Window

Description

The title bar of the Source window displays the name of a file being currently displayed.

(1) Font specification area

Specify and display the font and the font size for the source text to be displayed in
the source view area.

To change the font and the font size, select the desired font from the
corresponding drop-down list box.

Font: Specify the font. (Default: FixedSys)
Size: Specify the character size.
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5.4 Window Reference

Debugger Source window

(2) Point mark area

The point mark area indicates the event condition set up for a source text line.

You can set or delete break points.

a. Break point set/delete function

You can set or delete break points by clicking this area.

Clicked location

Operation

On the B mark

Releases the break event.

On a mark other than B or where no
mark is indicated

Sets a break event.

b. Event display function

This area displays the setting condition of each type of events.

When an

execution event or access fetch event is set for a source line, the mark
corresponding to the event type is displayed on the left of the source line.

Mark Description
E An event condition is set.
L The final phase of an event link condition is set.
B A break event is set.
T A trace event is set.
Ti A timer event is set.
S A snapshot event is set.
Su A stub event is set.
A Two or more events are set.

(3) Current PC mark area

The symbol “>" in the current PC mark area indicates the current address, or the
Clicking on this symbol and holding the
mouse button pressed will display the content of the PC register in a pop-up

content of the program counter (PC).

window.

(4) Line number area

The line area contains the line numbers corresponding to the displayed source
text. Clicking on this area causes an address to be selected and displayed in

reverse video.

You can also perform the following functions using this area:

a. Come function

This function executes the user program up to the selected line number.
When the user program is being executed in this mode, currently set break

events do not occur.
This function is used as follows:

1. Select the line number up to which the program will be executed.
2. In the main window, choose Come from the Execute menu of the menu

bar, or press the , , and keys, in this order.
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5.4 Window Reference

Debugger Source window

Break event set function

This function sets an execution break event at the first address corresponding
to the selected line number.

This function is used as follows:
1. Select the line number for which a break event will be set.
2. In the main window, choose Set BP from the Execute menu of the menu

bar, or press the , , and keys, in this order.
Or, press the [ CTRL|+| B] shortcut keys.

Program counter set function

This function sets the first address corresponding to the selected line number
in the program counter (PC).

This function is used as follows:
1. Select aline number.
2. In the main window, choose Set PC from the Execute menu of the menu

bar, or press the , , and keys, in this order.

Jump function

The jump function causes a jump to the Assemble or Memory window, with
the first address corresponding to the selected line number being the jump
pointer. The jump destination window is displayed from the location indicated
by the jump pointer.

This function is used as follows (when jumping to the Assemble window):
1. Select a line number.
2. In the main window, choose Assemble ... from the Jump menu of the

menu bar, or press the , , and keys, in this order.
Or, press the [ CTRL|+|A] shortcut keys.

Window link function

This function indicates the linkage between a Source window and other
windows (such as Assemble window, Memory window, and Trace window)
using line numbers. The line number that is a target of linkage is displayed in
reverse video.

(5) Source view area

The text area displays source text. Variables and symbols displayed can be
selected by clicking and dragging the mouse. The displayed source text cannot
be modified. The displayed source text can be scrolled using the vertical and
horizontal scroll bars.
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Debugger Source window

Function button

Line/function/ -
variable/label

Variable -
Variable 5
(Character -
string)

Line

button:

button:
button:

button:

- button:

- button:

Caution

Displays a breakpoint mark in the specified line area and sets
up a breakpoint.

If you select a line on which a breakpoint is already set up, the
breakpoint mark will disappear and the breakpoint will be
deleted.

Opens the Variable window and displays the value assigned to
a specified variable.

Opens the Variable View dialog box and displays the value
assigned to a specified variable.

Opens the Find dialog box.

If you specify a string, the string will be selected and displayed
as a search target in the Find dialog box.

If you do not specify a string, the Find dialog box will not
contain a search target.

A search method should be specified in the Find dialog box.
The result of the search is displayed in reverse video in the
Source window.

Displays the Event Manager when a point mark is set for the
selected source text line. Then, the event related to the point
is dimmed. When no mark is set for the selected line,
operation is not performed.

Closes the Source window.

If more than 10000 lines are displayed in the Source window, the fifth digit of the line number is not
displayed. (The four lower digits are displayed.)
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5.4 Window Reference Debugger Find dialog box

Find dialog box Auxiliary dialog box

Outline

The Find dialog box lets you find data.
The search result is reflected to the window that calls this dialog box.

[How to display this window]
(Windows that can select the Find dialog box)
Source, Assemble, Memory, and Coverage windows

H In the Debugger Main window, choose Search... from the View menu.
B Choose Search button in the Source window.

B Choose Search button in the Assemble window.

B Choose Search button in the Memory window.

B Choose Search button in the Coverage window.

® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

Window
Find What: | | |Find Next |
Direction™ || rCancel
(<] Match Caze ’VD Up & Down
Figure 5-11. Find Dialog Box
(When opened with no character string selected)
Description

The range of a search made using this dialog box varies depending on the calling window as follows:
File if called from the Source window

Disassembled contents if called from the Assemble window

Memory contents if called from the Memory window

Coverage display contents if called from the Coverage window
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5.4 Window Reference

Debugger Find dialog box

(1) Search data specification area

Find What: |

In this area, you specify a character string you want to find from the keyboard. If
a window listed above calls the Find dialog box after a character string is specified,

that character string is displayed in the Find What area.

(2) Search condition specification area

(<] Match Case

You can specify whether to discriminate uppercase and lowercase characters
during a search by checking in the check box. By default, uppercase and
lowercase are discriminated.

Not case-sensitive

RiMatch Casel  ,se-sensitive

(3) Search direction specification area

Direction
’V'D Up @ Down

This area lets you specify the direction of search.

® Up Upward. A search starts at the current cursor position or
the selected address and continues backward (toward the

Function button

top of the display).

® Down A search starts at the current cursor position or the selected
address and continues forward (toward the bottom of the
display). This option is defaulted.

Character - button : Searches for a specified character string according to

string/search

string/search the setting you made.

If a specified character string is found, it is displayed in
reverse video.

When you want to continue searching, press this button
again. (This button cannot be chosen unless a character
string is specified in Find What.)

button : Closes the Find dialog box without performing a search.

This button is changed to the
data search.

button during a

button : Aborts a search. This button is in effect only during search.
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5.4 Window Reference Debugger Symbol To Address dialog box

Symbol To Address dialog box Aucxiliary dialog box

Outline

The Symbol To Address dialog box is used to display the address assigned to the specified variable.

[How to display this window]
M In the Debugger Main window, choose Sym To Adr... from the View menu.
® When the current window is the Debugger Main window:

Press the [Alt], [V], and [ Y] keys, in this order.

Window

Symbol To Address
To Change Symbol: | |

Cloze |

Figure 5-12. Symbol To Address Dialog Box
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5.4 Window Reference Debugger Symbol To Address dialog box
Description
(1) \Variable specification area
To Change Symbaol: ||
Specify the name of the variable to be converted to the address or the number of the
line containing the variable. After entering data, press the Return key to display the
address in the address display area. The table below lists how to specify a variable
or line number.
Symbol sym
(assembly language source) file#tsym
Function or variable _fnc
(C source) file#_fnc (for static function or variable)
Line number in source text file:no
SFR sfrname
sym: Symbol name fnc:  Function or variable name
file: File name no: Line number sfrname: SFR name
When specifying a function or variable name, precede it with an underscore ((). A
file name must be separated from a function or variable name with a sharp (#). A
file name must be separated from a line number with a colon (:).
(2) Variable address view area
This area displays address assigned to the variable specified in the variable
specification area.
Function button

button : Closes the dialog box.

Error

If the data specified in the variable specification area is invalid, an alarm tone is generated, and no
address value appears in the variable address view area.
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5.4 Window Reference Debugger Variable View dialog box

Variable View dialog box Auxiliary dialog box

Outline

The Variable View dialog box temporarily displays the value assigned to a variable specified in the
Source window.

[How to display this window]
(Select a variable name in the Source window) -
B In the Debugger Main window, choose View Variable... from the View menu.

B Choose the button in the Source window.

® In the Source window, select a variable, then press the [Alt], [V], and [V] keys, in this order.

Window

= Variable View = Variable View

Variable Hame: |Em | WYariable Hame: |@ |
0 o

Close

When displayed by using menu bar When displayed by choosing the
button in the Source window

Figure 5-13. Debugger Variable View Dialog Box

Description

(1) \Variable specification area

Wanable Mame: || |

When you want to view the value assigned to a variable or symbol, you can
enter the name of that variable or symbol in this area from the keyboard. You
can also specify the variable name in the Source window and activate the
Variable View dialog box to have the variable name displayed in the variable
name area.
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5.4 Window Reference Debugger Variable View dialog box

(2) Variable value view area

0

The variable value view area displays the value of a specified variable.

The value notation can be changed by selecting a desired type (binary, octal,
decimal, or hexadecimal) from the View menu of the Debugger Main window
before displaying this dialog box.

Function button

button: Closes the dialog box.
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5.4 Window Reference Debugger Add Variable dialog box

Add Variable dialog box Auxiliary dialog box

Outline

The Add Variable dialog box lets you add variables to be displayed in the Watch window.

[How to display this window]

MW Select Add Variable... from the View menu of the Debugger Main window.
® In the Debugger Main window, press the [Alt], [V], and [1] keys, in this order.

Window
= Add Variable Dialog
Hame | |
Type: @® C Language '_' Other
Other
Size: @ Byte T Word O Double Word
1].4 g | Cancel g
Figure 5-14. Debugger Add Variable Dialog Box
Description

= Add Variable Dialog

(1) <—fName | |
(2) <<—+Type: O Clanguage ®{Dther!
 Other
(3) Size: @ Byte O Word ' Double Word
Mumber: |:|
| 0K I | Cancel I




5.4 Window Reference Debugger Add Variable dialog box

(1) Variable name specification area

Hame

This area is used to key in the name of a variable to be added.

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a function or variable name, precede it with an underscore (). A file
name must be separated from a function or variable name with a sharp (#). A file
name must be separated from a line number with a colon (:).

(2) Variable type selection area

Type:

3 C Language  ®Other

®3)

This area is used to specify a language type for a variable specified in the variable name
specification area.

O C Language Variable defined in C
Q Other Variable defined in a language other than C (SFR or assembler
variable)

Variable size specification area

Other
Size:

@ Bpte ' 'Word O Double Word

This area is used to specify the size and quantity of variables to be added. This area
cannot be used if “C Language” is selected from the variable type selection area. A
value of 1 or greater must be entered at “Number” (defaulted as 1).

Size: Used to specify the size of a variable by selecting from:
O Byte
O Word
O Double Word

Number : Used to specify the number of variables to be added. If Number is
specified as 1, a specified symbol is displayed in a specified size in the
Variable window. If Number is not 1, “+” is displayed in the Variable
window (“+” is a pointer type). Double-clicking “+" causes “—" to be
displayed, allowing data indicated by the pointer to be displayed.
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5.4 Window Reference

Debugger Add Variable dialog box

Example:

= Add Variable Dialog

Hame |D1 |
Type: ' C Language '® DOther
Other
Size: O Byte @ Word O Double Word
I 0K Q | Cancel §
i)

= Variable Window

Eile Edit ¥iew Operation

|T|:|Hndi[_l,|§| ToView g| Write in g| Restore §| Delete g

Function:variable]

< 1 [l 1 [+
i

= Variable Window

File Edit Yiew Operation

|TDMDdif_l,lg| ToView g| Write in g| Restore g| Delete g
ile: vari iable]

Value

Three words starting at address D1
are displayed.

If “+” is doubled-clicked:

DI{0] = 0100
D1[1] = 1523
pif2] - 6656
Data indicated by the pointer is
“ ==l 1 =] displayed.
Function button
| 118 l button: Adds a variable to the Variable window.
| Cancel I button: Closes the dialog box.
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5.4 Window Reference Debugger Variable window

Variable window View/setting window

Outline

The Variable window lets you view the values of variables. It also enables you to change the values
assigned to the variables.

[How to display this window]

M In the Debugger Main window, choose Variable... from the Browse menu.
® When the current window is the Debugger Main window:

Press the , , and keys, in this order.

W Specify a variable name in the Source window, then choose Watch Variable... from the View
menu in the Debugger Main window.

B Specify a variable name in the Source window, then choose the button.
® Select a variable in the Source window, the press the , , and keys, in this order.

O Select Add Variable... from the View menu of the Debugger Main window, or, when the current

window is the Debugger Main window, press the , , and |I| keys in this order to display the
Add Variable dialog box. In the dialog box, specify a variable and click the OK button.

Window

= Variable Window

Eile Edit Yiew Operation

|TuHumwg|§&ﬁﬁw ﬂ‘ﬁﬁm&ﬁg|ﬁﬂﬁﬁm-ﬂ Delete g

[File:Function:variable] Wanable] ¥Yalue

n
]
=
r-Ja
1

|

+uns=ighed char ledbuf[16]
un=igned char key = 13 -
—un=ighed char ledfont[13] = |008C

unszigned char ledfont[0] 377

un=sighed char ledfont[1] 324 L

unszigned char ledfont[2] 35D +
« 1 el I [=

Figure 5-15. Debugger Variable Window
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5.4 Window Reference Debugger Variable window

Description

If you want to view the values of more variables, select the variable names in the Source window and

click on the button in that window. Alternatively, use the Add Variable dialog box. For
assembler symbols, specify to display them using the Add Variable dialog box.

If you specify a variable whose value is already displayed, it will not be added to the display. Note
however that if this variable is in a hold-state window, the variable is added to the display. To remove
a variable from the display, have the variable name displayed in reverse video by clicking on it, then

choose the button.

The Variable window has two modes, view and modify. When the window appears, it is in the view
mode. If you want to change the value of a variable in the Variable window, switch it to the modify
mode. Switching to the modify mode is possible only when the window is active.

(1) \Variable name view area

un=ighed char ledbuf[0]
un=igned char ledbufl[l]
un=sighed char ledbuf[2]
un=ighed char ledbuf[3]
un=igned char ledbufl[4]

« |

+

Displays the variable name.

e If an array is specified, the values of its all elements are displayed
according to the type of the array variable.

* If a structure is specified, the values of its all members are displayed
according to the type of the member variable. If a structure is nested in
a specified structure, the tag name and variable name of the inner
structure are displayed.

* Variables of an enumeration type are displayed under the member
name.

* A prefix “+” attached to a variable means that the variable is a pointer.
Double-clicking on it displays the data pointed to by the variable in Value
and toggles the prefix to “-".

(2) Variable value view/setting area

Value Displays the value of a specified variable. The variable value is
0 . changed in this area.

FEZC [ | « For a pointer type variable, the displayed value is an address or
E — data item.

1 * The value displayed varies as program execution progresses. |If
0 — you want to save the value, keep the window in the hold state.
g hd When an attempt is made to rewrite a variable, if no value is ready
« | | - to be assigned to the variable, the Value field becomes empty.

82



5.4 Window Reference

Debugger Variable window

Function button

putton :

button :

Update a variable - button :

button :

Variable - button :

Switches the window to the modify mode.

When the window is in the modify mode, it is highlighted
and is ready to update variable values.

You can enter a new value by typing it on the keyboard and

clicking on the button.

This button can be chosen only when the window is in the

view mode. Choosing this button enables the ,

Wiite in I and | Restore I buttons to be chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not
highlighted any more and becomes ready to display values.

This button can be chosen only when the window is in the
modify mode. Choosing this button enables the

button to be chosen.

Assigns the value changed during the modify mode to
value the target variable. This button can be chosen only
when the window is in the modify mode.

Initializes edited values during the modify mode. (Note
that it is impossible to cancel a value that has been written

using the button.)

This button can be chosen only when the window is in the
modify mode.

Removes a specified variable from the Variable window.
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5.4 Window Reference Debugger Variable window

Menu bar

(1) File

Edit

View Operation

Open/save Condition P
Close 2 Open Condition...

Save Condition
Save File as...

® Open/save Condition A  Saves or restores the current status of variables displayed.

Q Open Condition... Displays the View File Load dialog box.

It also reads the contents of the selected file for reference.

Q Save Condition Saves the contents of the window into a view file.

Q Save File as... Displays the View File Save dialog box.

® Close

(2) Edit

File I;ﬂ. View Operation

Undo

Copy
Paste

It also saves the contents of the window in a new or renamed file.

Closes the Variable window.

Write in
Restore

® Undo

® Copy

® Paste

® Write in

® Restore

Cancels the previous editing operation.
Undo can be chosen only when the window is in the modify mode.

Copies a selected character string to the clipboard buffer.

Copy can be chosen, only when the window is in the modify mode and a character
string has been selected.

Pastes the contents of the clipboard buffer to the text at the cursor. Paste can be
chosen only when the window is in the modify mode.

Writes a newly entered value to a target variable. Write in can be chosen only when
the window is in the modify mode.

Note: This menu item is equivalent to the button.

Restores a variable to the previous value.

Note: This menu item is equivalent to the button.
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5.4 Window Reference Debugger Variable window

(3) View

\ File  Edit

Operation

Bin
Oct
Dec
Hex

Vv Proper

This menu is used to select the format of variables to be displayed. The current display format is marked a

check.

® Bin
® Oct
® Dec
® Hex
® Proper

(4) Operation

Displays variable values in binary format.
Displays variable values in octal format.
Displays variable values in decimal format.
Displays variable values in hexadecimal format.

Displays variable values in default format for each variable (default).

Eile Edit View
v Active
Hold
ToModify
v ToView
Delete
® Active Switches the Variable window from the hold state to the active state (default).
® Hold Switches the Variable window from the active state to the hold state.
® ToModify Switches the Variable window to the modify mode.
ToModify can be chosen only when the window is in the view mode.
Note: This menu item is equivalent to the fleMedify] pytton.
® ToView Switches the Variable window to the view mode (default). ToView can be chosen only
when the window is in the modify mode.
Note: This menu item is equivalent to the |.Lo¥iew: | hytton.
® Delete Removes a selected variable name from the Variable window.

Note: This menu item is equivalent to the button.
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5.4 Window Reference Debugger Local Variable window

Local Variable window View/setting window

Outline

The Local Variable window lets you view and change the values of local variables within the current
scope (current function).

[How to display this window]
H In the Debugger Main window, choose Local Variable... from the Browse menu.
® \When the current window is the Source window:

Press the , , and keys, in this order.

Window
= Local Variahle |~
| ToView ” Write in I| Restore || Close I
un=igned char n = 1
un=signed char m = 1
un=s=ighed int tmp = I}
[ BIEL ] IE

Figure 5-16. Debugger Local Variable Window

Description

This window automatically displays the local variables in the current function. Displayed variables
cannot be added or deleted. The displays in the window reflect the result of scope shifting and
function calls in the Source window.

You can move, using the mouse, the boundary between the local variable name view area and local
variable view area. To move the boundary, place the mouse cursor on it. After the shape of the

cursor changes from % to @ drag and drop the boundary.

The Local Variable window has two modes, view and modify. When the window appears, it is in the
view mode. If you want to change the value of a variable in the window, switch it to the modify mode.
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5.4 Window Reference

Debugger Local Variable window

(1) Local variable name view area

The names of local variables are displayed.

un=zigned char n
un=ighed char m

unsigned int tmp

[+

* If an array is specified, the values of its all elements are displayed according
to the type of the array variable.

* A prefix “+” attached to a variable means that the variable is a pointer.
Double-clicking it displays the data pointed to by the variable in the local
variable value view area and toggles the prefix to “-".

* If a structure is specified, the values of its all members are displayed
according to the type of the member variable. If a structure is nested in a
specified structure, the tag name and variable name of the inner structure
are displayed.

* Variables of an enumeration type are displayed under the member name.
* Arguments, internal static variables, and register variables are supported.

(2) Local variable value view/setting area

The values of local variables are displayed.

1
1
0

For a pointer type variable, the displayed value is an address or
data item.

* The value displayed varies as program execution progresses.
If you want to save the value, keep the window in the hold
state. When an attempt is made to rewrite a variable, if no
value is ready to be assigned to the variable, the Value field
becomes empty.

« |

87



5.4 Window Reference

Debugger Local Variable window

Function button

] button:

button:

Update a variable - button:

value

button:

button:

Switches the window to the modify mode. When the
window is in the modify mode, it is highlighted and becomes
ready to update the variable.

You can enter a new value by typing it on the keyboard and

clicking on the button.

This button can be chosen only when the window is in the

view mode. Choosing this button enables the [ .To¥iew: |

Write in | and | Restore I buttons to be chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not
highlighted any more and becomes ready to display values.

This button can be chosen only when the window is in the
modify mode. Choosing this button enables the

4 button to be chosen.

Writes the value changed during the modify mode to the
target variable. This button can be chosen only when the
window is in the modify mode.

Cancels the previous editing operation during the modify
mode.

(Note that it is impossible to cancel a value that has been

written using the button.)

This button can be chosen only when the window is in the
modify mode.

Closes the window.
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5.4 Window Reference Debugger Addressing dialog box

Addressing dialog box Selection dialog box

Outline

The Addressing dialog box lets you specify the start address for memory view, disassembly listing
view, and coverage view.

[How to display this window]
When the Assemble window is activated:
W In the Debugger Main window, choose Assemble... from the Browse menu.

B |n the Debugger Main window, choose the button.
® \When the current window is the Debugger Main window:

Press the [Alt], [B], and [L] keys, in this order.

When the Memory window is activated:
B In the Debugger Main window, choose Memory... from the Browse menu.

™3] button.
® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

B |n the Debugger Main window, choose the

When the Coverage window is activated:
B In the Debugger Main window, choose Coverage A from the Browse menu, then choose View...
® \When the current window is the Debugger Main window:

Press the , , , and keys, in this order.

When the current window is the Assemble, Memory, or Coverage window:
B |n the Debugger Main window, choose Address... from the View menu.

® Press the , , and keys, in this order.
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5.4 Window Reference Debugger Addressing dialog box

Window
Disassemble Window
Address
From: | |
| 0K §| Reszet §| Cancel §| Help g
When the Assemble window is a target of operation
Memory Window
Address
From: | |
| 0K §| Reszet §| Cancel §| Help g
When the Memory window is a target of operation
Coverage
Address
From: l]:h'.ZBI] |
| 0K §| Reszet §| Cancel §| Help g
When the Coverage window is a target of operation
Figure 5-17. Debugger Addressing Dialog Box
Description

The Addressing dialog box appears when the Assemble, Memory, or Coverage window is opened
using the Browse menu or a button. If these windows are already open, choosing Address... from
the View menu causes this dialog box to appear. It can be used to change the start address of data
to be displayed.
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5.4 Window Reference Debugger Addressing dialog box

(1) Address specification area

Address
From: | 0xZ2B2

You enter from the keyboard the address at which you want to have disassembly
listing, memory, or coverage view started. The current value of the PC is displayed
by default. Symbols can also be used to specify the address.

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a function or variable name, precede it with an underscore ().

A file name must be separated from a function or variable name with a sharp (#). A
file name must be separated from a line number with a colon (:).

Function button

Address - button: Starts disassemble, memory, or coverage view, from the specified
address.
Reset | putton: Initializes the Address from: field, which contains the value

entered from the keyboard, to the value that is there when the
dialog box is activated.

Cancel | pytton: Ignores your selection and closes the dialog box.

button: Displays the help window.
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5.4 Window Reference Debugger Assemble window

Assemble window View/setting window

Outline

The Assemble window is used to display the disassembled text of a program.
It also triggers line assembly.

[How to display this window]
H In the Debugger Main window, choose Assembile... from the Browse menu.

H In the Debugger Main window, choose the tool bar button.
® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

Use of a jump function enables the Assemble window to be displayed from other windows.

A jump function enables a pointer to be selected from a window other than the Assemble window,
thereby quickly displaying the disassembly line corresponding to that pointer.

The following table lists jump functions.

After selecting a pointer, go through the following steps:
® Choose Assemble... from the Jump menu in the Debugger Main window.

@ Pressthe , , and keys, in this order.
® Press the [CTRL|+|[A] shortcut keys.

Window name Pointer Operation

® @ ®
Source window Line number area O O O
Memory window Address display area O O O
Trace window Trace result display area O @) O
Coverage window Address display area O O O
Stack Trace window Stack frame number display area O @) ©)
Event Manager Event O O --
Register window Register O O --
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5.4 Window Reference Debugger Assemble window

Window
= Assemble Window [ 01EG ] - ||~
il | Fefierw || vt i I| Flosban ” Set BP I| Search ” Event ? I
Ewent Adr Label Data Mnemonic
di=p+0015 EE2CO000 MOV @@INIS, #0H ;'
> di=sp+0019 EEZE0Q000 |MOVW OFEZEH, #0H EI
di=p+001D EE30000A |MOVW OFE30H, #0A00H
E di=p+0021 g9csa MOV AX, _@NRATOO
di=p+0023 thao AND A, #80H
di=p+0025 30 HCH ALK
E di=sp+0026 sooo AN &, #0H
di=p+0028 E168 OF &K
disp+0024A ADOE EZ $20EH
disp+002C g9ca Moww A, @HRATOO
T disp+002E ?DFF HOR A, #0FFH
di=sp+0030 30 HCH ALK E‘
di=p+0031 ?DFF HOR A, #0FFH
di=sp+0033 30 HCH A X E‘
—— Current PC mark area « 1 | *
Figure 5-18. Debugger Assemble Window
Description

When you request to display a disassembly listing, the Addressing dialog box appears. The
disassembly listing starts at the address you specify in the Addressing dialog box. If the request is
made by a jump from another window, the disassembly listing starts at the address corresponding to
the location specified in that window.

This window has two modes, view and modify. When the window appears, it is in the view mode. If
you want to change values in this window, switch it to the modify mode. However, modification is
restricted to mnemonic instructions. The result of line assembly is reflected in the Memory window.

(1) Point mark area

This is a point mark area . The point mark area indicates an event mark set up for
Event . . . - .
] line assembly line or setting or deleting a break point.
n a. Break point set/delete function
You can set or delete break points by clicking this area.

E Clicked location Operation

On the B mark Deletes the break point.
T On a mark other than B or where no Sets a break point.

mark is indicated
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5.4 Window Reference

Debugger Assemble window

b. Event display function

This

area displays the setting condition of each type of events. When an

execution event or access fetch event is set for an assembly line, the mark
corresponding to the event type is displayed on the left of the assembly line.

Mark

Description

E

An event condition is set.

L

The final phase of an event link condition is set.

B

A break event is set.

A trace event is set.

Ti

A timer event is set.

A snapshot event is set.

c

A stub event is set.

Two or more events are set.

(2) Current PC mark area

The

current PC mark area displays a mark (>) indicating the current value in

the program counter (PC). Clicking this mark and holding the mouse button
will display the content at the address indicated by the PC in a pop-up window.

00&0

~ Pop-up window

(3)

Address view area

You

a.

This area indicates the addresses that correspond to mnemonic instructions.
Clicking on an address in this column causes it to be selected and displayed
in reverse video.

can also perform the following functions using this area:

Come function

This function executes the user program up to the selected address.
When the user program is being executed in this mode, currently set
break events do not occur.

This function is used as follows:
1. Select the address up to which the program will be executed.
2. In the main window, choose Come from the Execute menu of the

menu bar , or press the , , and keys, in this order.
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5.4 Window Reference

Debugger Assemble window

b. Break event set function

This function sets an execution break event at the selected address.
This function is used as follows:
1. Select the address for which a break event will be set.
2. In the main window, choose Set BP from the Execute menu of the

menu bar, or press the , , and keys, in this order. Or,
press the | CTRL|+| B shortcut keys.

Program counter set function
This function sets the selected address in the program counter (PC).
This function is used as follows:
1. Select an address.
2. In the main window, choose Set PC from the Execute menu of the

menu bar, or press the , , and keys, in this order.

Jump function

The jump function causes a jump to the Source or Memory window, with
the selected address being the jump pointer. The jump destination
window is displayed from the location indicated by the jump pointer.

This function is used as follows:
1. Select an address.
2. In the Main window,
* When jumping to the Source window:
Choose SourceText ... from the Jump menu of the menu bar, or
press the , , and keys, in this order. Or, press the

CTRL|+|[U] shortcut keys.

* When jumping to the Memory window:
Choose Memory ... from the Jump menu of the menu bar, or
press the , , and keys, in this order. Or, press the

CTRL]|+|[M] shortcut keys.

Window link function

This function indicates the linkage between a disassemble display and
other windows (such as Source window, Memory window, and Trace
window) using addresses. The address that is a target of linkage is
displayed in reverse video.
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5.4 Window Reference

Debugger Assemble window

(4) Label view area

Lahel

disp+0015
disp+0019
disp+001D
disp+0021
disp+0023

(5) Data view area

(6) Mnemonic view/modify area

This label view area displays labels.

This area contains data that corresponds to the mnemonic
instructions.

Mnemonic
MOVW @@INIS, ¥0H
MOWW OFEZEH, #0H
MOYW OFE30H. ¥0400H
Movw  AX, @NRATOD
AND A, #EB0H

This area displays the disassembled text. In modify mode, data in this area can be directly
modified.

Note the following: If the mnemonic after modification is longer than the previous one, the
mnemonic on the next line is corrupted. [If the mnemonic after modification is shorter than

the previous one, the mnemonic on the next line becomes invalid.

96



5.4 Window Reference

Debugger Assemble window

Function button

ToView: | hutton:

button:

buton:

Address - button:

(Character - button:

string)

Address - button:

Switches the window to the modify mode.

When the window is in the modify mode, it is highlighted and
becomes ready to update coding by line assembly.

To modify a mnemonic value, move the cursor to its position and
modify the value using a keyboard. To assert the modification
press the Return key after entering the modification. If an invalid
value is entered, the original value is retained. After the

modification is asserted, clicking on the button causes

the modification to be written to the simulator.

| button can be chosen only when the window is in

the view mode. Choosing this button enables the

Write in I and | Restore I buttons to be chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not highlighted
any more and becomes ready to display disassembly listing.

This button can be chosen only when the window is in the modify

mode. Choosing this button enables the
chosen.

Causes the value changed during the modify mode to be written to
the target coding (perform line assembly).

This button can be chosen only when the window is in the modify
mode.

Cancels the values written during the modify mode. The data
written by clicking on the button cannot be canceled.

This button can be chosen only when the window is in the modify
mode.

Displays a breakpoint mark at a selected address in the address
view area to set up a breakpoint. If you select a line on which a
breakpoint is already set up, the breakpoint mark will disappear
and the breakpoint will be deleted.

Opens the Find dialog box. If you specify a character string, the
string will be selected and displayed as a search target in the Find
dialog box. If you do not specify a character string, specify the
character string to be searched in the Find dialog box. The result
of a search is displayed in reverse video in the Assemble window.

Opens the Event View window related to a selected assembly line
if the point is indicated with a point mark. When no mark is set,
operation is not performed.
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5.4 Window Reference Debugger Memory window

Memory window View/setting window

Outline

The Memory window lets you view and change the contents of memory.

[How to display this window]
M In the Debugger Main window, choose Memory... from the Browse menu.

e putton.
® \When the current window is the Debugger Main window:

Press the , , and keys, in this order.

H In the Debugger Main window, choose tool bar

Use of a jump function enables the Memory window to be displayed from other windows.

A jump function enables a pointer to be selected from a window other than the Memory window,
thereby quickly displaying the memory content line corresponding to that pointer.

The following table lists jump functions.

After selecting a pointer, go through the following steps:
® Choose Memory... from the Jump menu in the Debugger Main window.

@ Press the , , and keys, in this order.
® Press the | CTRL]|+[ M| shortcut keys.

Window name Pointer Operation

O] Q@ ®
Source window Line number area O @) O
Assemble window Address display area O ©) O
Trace window Trace result display area O O O
Coverage window Address display area O ©) O
Stack Trace window Stack frame number display area O @) O
Event Manager Event O O --
Register window Register O O -

98



5.4 Window Reference Debugger Memory window

Window
= Memory Window vl‘
ToYiew ” Wwrite in Il Restore ” Search I
a0 oo oo 0o o0 00 o0 OO0 OO0 Q0 OO0 OO OO0 oo *
ool ao 0o oo 00 00 00 00 OO 00 OO OO0 o0 OO oo |
aoz ao 0o oo 00 00 00 00 OO 00 OO OO0 o0 OO oo —
aoz ao 0o oo 00 00 00 00 OO 00 OO OO0 o0 OO oo
ao4 a0 0o o0 O 00 00 OO0 OO OO0 OO0 00O oo oo :
oos AR mA AAoAn A0 Qo oQOD 00 00 OO0 00 0o op < Memory view area
aosl a0 0o 00 o0 00 00 00 00 ww
o7 Addr6557VIEW a,r,ea,, a0 0o 00 o0 00 00 00 OO oo
gog20oo oo 01 o0 00 00 FF OO 00 00 o1 oo 77 24 5D eD
oo09QI2E B YEB 25 YF 2F 00 02 00 F5 0A 0& Fe OO 01 04
aoAQ07 0A 02 05 08 F4 03 06 09 F3 F2 F1 FO 0O 61 DO
OOEQEE 1C EO0 FE 94 FE 00 16 80 00 14 00 FE Ce EA 20
aoCooo AD 0 87 95 86 84 FA F4 16 00 FE Ca EA 00 FE |
aooDOaD 06 A1 00 97 86 FA F4 16 80 00 14 20 FE C6 EA *>

Without ASCII view

B 00 MemoyWindow BB
|T|:|H|:|d|fy|| ToView ” W rite in I| Restore ” Search I

o0 00 00 o0 Qo0 oo oo o0 Ooo o0 o0 o0 o0 ope. ... L. *
DDlDDD o0 00 00 o0 Qo0 oo DD o0 Q00 OO0 00 00O 00 o0 oOf. ... ... =
aoZ2000 00 00 00 OO0 QO OO0 QO OO0 QOO0 OO0 Q0 OO0 Q0 00 Of. . ... o 0o .. -
QoOz2000 00 00 00 OO0 QOO0 OO0 QOO0 OO0 QOO0 OO0 Q00 OO0 Q0 OO0 Of. ... ... oo . ..
go4000 00 OO0 OO OO QOO OO QOO OO QOO oo Qo An o nooAn Al
aQosooo 00 00 00 OO0 00 OO0 OO0 OO0 QOO oo oo ASCII
QoOe0o0 00 OO0 00 OO0 QOO0 OO0 OO0 OO0 QOO oo oo
go7o0o0 00 OO0 OO0 QOO0 OO0 OO0 QOO0 OO0 o0 QOO0 OO0 oOo oo
gogooo 00 01 OO0 00 OO0 FF OO0 OO0 oo 01 o0 77 24
go90lZE eB 7B 25 FF ZF 00 08 00 FS5 04 0A Fe 0O
goAQ07 0& 02 OS5 08 F4 03 O0p 09 F3 F2 F1 FO 0O
OOBOIEE 1C EO0 FE 94 FE 00 1se 20 00 14 00 FE Cg6 |
ooCooo AD Oe 87 95 86 284 FA F4 16 00 FE Ce EA +

« 1
With ASCII view
Figure 5-19. Debugger Memory Window
Description

When a display request from the Memory window is received, the Addressing dialog box appears.
The listing of memory contents starts at the address you specify in the Addressing dialog box.

The vertical scroll bar is always on the screen. With this scroll bar, you can scroll the display
whenever you want.

The Memory window has two modes, view and modify. When the window appears, it is in the view
mode. If you want to change values in the Memory window, switch it to the modify mode.

Changes you make are reflected in each window.

This window is in either active or hold state. It can be a target of redisplay only when it is active.
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5.4 Window Reference

Debugger Memory window

(1) Address view area

This area displays memory addresses. The address specified in the
Addressing dialog box is located in the middle row. Clicking on an address in
the column selects and displays it in reverse video.

a. Jump function

The jump function causes a jump to the Source or Assemble window, with
the selected address being the jump pointer. The jump destination window
is displayed from the location indicated by the jump pointer.

This function is used as follows:
1. Select an address.
2. In the Main window,
* When jumping to the Source window:
Choose SourceText ... from the Jump menu of the menu bar, or press
the [Alt], [J], and [S] keys, in this order. Or, press the [CTRL]+[U]
keys, in this order.
* When jumping to the Assemble window:
Choose Assemble ... from the Jump menu of the menu bar, or press

the , , and keys, in this order. Or, press the |[CTRL +

shortcut keys.

b. Window link function

This function indicates the linkage between a memory display and other
windows (such as Source window, Assemble window, and Trace window)
using memory addresses. The address that is a target of linkage is
displayed in reverse video.

(2) Memory view area

oo oo
5D 6D 2E
01 o4 a7
oo oo ao

01 00 00 o0 FF
7B 25 7F 2F 00
02 05 08 F4 02
oo oo oo oo ao

This area displays the content of memory.

Clicking in this area selects the area and displays the corresponding memory
content in reverse video.
You can modify the contents in modify mode.

(3) ASCIl view area

v .ws
Im. kfx1-.1.8..0.
I gl acfs.

This area displays the contents of memory using ASCII code.
You can modify each ASCII character to modify the corresponding
memory contents in modify mode.

Choose Memory a from the View menu of the menu bar, then
choose Ascii. This enables the display of the ASCII code to
toggle.
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5.4 Window Reference

Debugger Memory window

Function button

ToView: | hutton:

buton:

buton:

(Data) - button:

Switches the window to the modify mode.

When the window is in the modify mode, it is highlighted and
becomes ready to update memory contents.

You can change memory contents or ASCII view by clicking the target
location to display a text cursor, then typing in changes from the

keyboard. The changes are asserted by clicking on the

button.

The button can be chosen only when the window is in the

view mode. Choosing this button enables the ToView:

Write in I and | Restore I buttons to be chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not highlighted any
more and becomes ready to display memory contents.

This button can be chosen only when the window is in the modify

mode. Choosing this button enables the button to be

chosen.

Causes a change made during the modify mode to be written to the
target memory location. This button can be chosen only when the
window is in the modify mode.

Cancels the results of editing performed during the modify mode.

Note that changes once asserted by pressing the button

cannot be canceled.

The button can be chosen only when the window is in the

modify mode.

Opens the Find dialog box.

If you specify the data (memory value), the string will be selected and
displayed as a search target in the Find dialog box. If you do not
specify the data, specify the data using a keyboard.

The result of a search is displayed in reverse video in the Memory
window.
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5.4 Window Reference Debugger Memory Fill dialog box

Memory Fill dialog box Aucxiliary dialog box

Outline

Initializes the memory contents with the specified data.

[How to display this window]

B Choose the Memory window as a current window (in view mode), then, in the Debugger Main
window, choose Memory A from the Edit menu and choose Memory Fill...

® Press the , , , and keys, in this order.

Window

= Memory Fill Dialog

Address

From: | | -- (o000 |
fill code =>

| (114 I| Reset I| Cancel I| Help I

Figure 5-20. Debugger Memory Fill Dialog Box

Description

= Memory Fill Dialog

Address
(1) <—From: [T |- [o000 |

(2) < fill code =>

| 0K || Reset I| Cancel I| Help I
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5.4 Window Reference Debugger Memory Fill dialog box

(1) Address range specification area

Address
From: |EEIE | |UUUU |

This area is used to specify the range of memory to be subjected to initialization.

An address to be specified this area can be typed on the keyboard. The entries
should be in the order:

[ Initialization start address| - | initialization end address)|

(2) Data specification area

This area is used to specify initialization data. The initialization data can be
entered as a string of 16 bytes from the keyboard.

Function button

button: Causes the data you specify to be initialized in the

Address range and - €
specified memory area.

data

Reszet | putton: Resets the specified address range and data, and
initializes the values that are in the respective fields when
the dialog box is activated.

Cancel | pytton: Ignores your selection and closes the dialog box.

button: Displays the help window.
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5.4 Window Reference Debugger Memory Copy dialog box

Memory Copy dialog box Aucxiliary dialog box

Outline

The Memory Copy dialog box lets you copy the contents of memory from one location to another.

[How to display this window]

B Choose the Memory window as a current window (in view mode), then, in the Debugger Main
window, choose Memory a from the Edit menu and choose Memory Copy...

® Press the , , , and keys, in this order.

Window
Addreszs
From: |EEEE |-- ||]|]|]|] |
| (114 §| Reset §| Cancel §| Help g
Figure 5-21. Debugger Memory Copy Dialog Box
Description

Memory Copy Dialog

Address
O<"—7 From: |[ | -- [oooo |

o<t 1o

| 0OK || Reset I| Cancel || Help I
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Debugger Memory Copy dialog box

(1) Address range specification area

® From:

@ To:

Function button

Address -

Reset

Cancel

Specify the address range to be copied and the destination address to which the
range will be copied.

The From: area holds an address range to be copied.

The address to be copied can be entered from the keyboard. The entries should
be in the order:

[ Copy source start address| - [ copy source end address)|

The To: area holds a copy destination address.
The copy destination address can be entered from the keyboard.

button: Copies the memory contents at the addresses to be copied to the
copy destination addresses.

button: Initializes the Address From: and To: areas to the values that are
there when the dialog box is activated.

button: Ignores your selection and closes the dialog box.

button: Displays the help window.
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5.4 Window Reference Debugger Memory Compare dialog box

Memory Compare dialog box Aucxiliary dialog box

Outline

The Memory Compare dialog box compares memory contents between specified locations.

[How to display this window]

B Choose the Memory window as a current window (in view mode), then, in the Debugger Main
window, choose Memory a from the Edit menu and choose Memory Compare...

® Press the , , , and |E| keys, in this order.

Window
Addreszs
ey EE (0000 | -- [o000 |
mem2: 0000 | - |ooo0 |
| (114 §| Reset §| Cancel §| Help g
Figure 5-22. Debugger Memory Compare Dialog Box
Description

= Memory Compare Dialog

Address
D<—|-meml: [M@E |- [ooo0 |
@ <—+mem2: 0000 | - |oo00 |

| 1] 4 || Reszet || Cancel || Help I
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5.4 Window Reference

Debugger Memory Compare dialog box

(1) Address range specification area

Specify the address ranges to be compared.

® mem1l: The mem1: area holds a compare source address.

The compare source address can be entered from the keyboard. The entries
should be in the order:

[ Compare source start address| - [ compare source end address]|

@ mem2: The mem2: area holds a compare destination address.

The compare destination address can be entered from the keyboard.
The entries should be in the order:

[ Compare destination start address| - [ compare destination end address)|

The compare destination end address is omissible. If the compare source length
does not match the compare destination length, the length specified in the mem21:
area is regarded as valid.

Function button

Address - button:

button:

button:
button:

Causes the memory contents at the compare source address to
be compared with those at the compare destination address. If a
difference has been found during comparison, the Memory
Compare Result dialog box appears.

When no differences have been found during comparison, the
following confirmation dialog box appears.

0 Mo differences encountered.

Pressing the OK button closes the dialog box.

Restores the Address areas to the values that are there when the
dialog box is activated.

Ignores your selection and closes the dialog box.

Displays the help window.
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5.4 Window Reference

Debugger Memory Compare Result dialog box

Memory Compare Result dialog box

View dialog box

Outline

The Memory Compare Result dialog box displays the result of memory content comparison
performed in the Memory Compare dialog box.

This dialog box is displayed only when a difference has been found as a result of memory comparison
performed in the Memory Compare dialog box.

dialog box is displayed, instead.

[How to display this window]

If no differences have been found, the confirmation

B Choose the button in the Memory Compare dialog box.

Window
— Memory Compare
Source Destination
Addr Memory Addr
oon4 D 66| (0104 ll
aons BEE 7D |0105
ooo? CC E7| (0107 :|
oona 58 93
aons 94 65| 0109
o00A 4F DD| |010&
nooe DE ZF| |010B -
oooc 5 BA| |010C +
Search Addreszs:

Figure 5-23. Debugger Memory Compare Result Dialog Box
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Debugger Memory Compare Result dialog box

Description

= Memory Compare

Source Destination -
" Addr Memory Addr

Lo cT™oo 7o |01t ;I

C E Jf (01

C @ Z @ 7l (01 ®
ooos 58 98

<| (ooo9 94 65| (0109
1. (0004 AF DD| (0104 [
aa0E DE 2F| |010B _—
nooc . [|C5  BA| |01a0C - - | *

(2) B Search .ﬂ.ddr;:srs:r /

(1) é

Close

(1) Comparison result view area

@ Source Addr

@ Memory

® Destination Addr

Displays the result of memory comparison.

If a difference is found in the Memory Compare dialog box, the Source Addr
area indicates the address of the comparison source.

Displays the difference.

(Left) Displays the memory contents at the comparison source address
which contain the difference.

(Right) Displays the memory contents corresponding to the comparison
destination address which contain the difference.

If a mismatch is found, the Destination Addr area indicates the address of
the comparison destination.

(2) Address search specification area

Search Address:

Function button

button:

You can search for an address whose content you want to view. If the
specified address is found, the address and its contents are displayed in
the comparison result view area in reverse video.

Entering an address using an keyboard starts searching for the address
(pressing the |E| (return) key is not necessary).

Closes the dialog box.

109



5.4 Window Reference

Debugger Stack window

Stack window

View window

Outline

The Stack window displays the stack contents for the current user program.

[How to display this window]

B In the Debugger Main window, choose Stack Trace... from the Browse menu.
m In the Debugger Main window, choose tool bar button.

® Press the [Alt], [B], and [K] keys, in this order.

Window
ool deno?  c#mnainl)
oon?  ||demo?  c#nkey()
— Stack contents view area
~ Stack frame number view area
LEmgel +| | -+
Figure 5-24. Debugger Stack Window
Description

If the trace contents are too large to fit in the window, the vertical scroll bar appears. You may scroll
the display using the vertical scroll bar.

(1) Stack frame number view area

o0l

oaonz

The stack frame number view area displays the numbers assigned to the stack
contents. Stack frame numbers are integers starting from one and increase as
the nesting level increases. When a function calls another function, the stack

frame number of the called function is larger than that of the calling function by
one.

In addition to displaying stack frame numbers, this area can be used to perform
the following function:
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5.4 Window Reference Debugger Stack window

a. Jump function

The jump function causes a jump to the Source or Assemble window, with
the first address of the function having the selected stack frame number
being the jump pointer. The jump destination window is displayed from the
location indicated by the jump pointer.

This function is used as follows:
1. Select a stack frame number.
2. In the Main window,
* When jumping to the Source window:
Choose SourceText ... from the Jump menu of the menu bar, or

press the , , and keys, in this order. Or, press the |[CTRL

+{ U] shortcut keys.

* When jumping to the Assemble window:
Choose Assemble ... from the Jump menu of the menu bar, or press

the , , and keys, in this order. Or, press the | CTRL +

shortcut keys.

(2) Stack contents view area

The stack contents view area displays the contents of
zamnple.c¥main) the stack.
zample . c#Switchi)

The stack has the following format:
file-name # function-name (parameter)

The file name is separated from the function name
using the separator #.

Cautions

» The stack trace display function may not work correctly for a function that does not push the frame
pointer in the stack (such as noauto or norec function) or if the -gf optimization option is specified
during compilation.

» The information about the prologue processing of a function may not be displayed correctly, and the
message [ERROR] may appeatr.

Function button

button: Closes the Stack window.
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5.4 Window Reference Debugger Register window

Register window View/setting window

Outline

The Register window displays registers (general-purpose registers and control registers), and is used
to modify their contents.

[How to display this window]

H In the Debugger Main window, choose Register... from the Browse menu.
M In the Debugger Main window, choose the 24| button.

® Press the , , and @ keys, in this order.

Window
= Register Window
Eile Edit Yiew Operation .Jump
| ToView g| Wiite in g| Restore g
PC SP  P5W RBS £ AC IE ISPCY
00XE] [FEDE 09 [ [0] [0] 1] [A]
Register Bank: m% Current Bank: EI
AX |FE3E DE [FEZC
BC |0004 HL |FE3E
(Functional-name view)
Figure 5-25. Register Window
Description

The Register window displays registers (general-purpose registers and control registers), and is used
to modify their contents.

This window can be set to view mode or modify mode. To modify the contents, switch the window to
the modify mode.

This window is in either active or hold state. It can be a target of redisplay only when it is active.
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5.4 Window Reference Debugger Register window

(1) Control register view area

PC

SP  PSW RBS Z AC IE ISPCY

[og o] [0] o] 1] 2]

This part of the information area displays the contents of the control registers such as
PC, SP, and PSW.

In addition to being used to display and modify the contents of control registers, this
area serves as the jump pointer for the jump function.

The jump function causes a jump to the Source, Assemble, or Memory window, with
the value of a selected control register being the jump pointer. The jump destination
window is displayed from the location indicated by the jump pointer.

This function is used as follows:

Select a control register.
In the Register window, choose SourceText ... from the Jump menu of the
menu bar, press the [Alt], , and keys, in this order. Or, press the

CTRL|+[U] shortcut keys.

(When the jump destination is the Source window).

(2) Register bank view area

Reqister Bank: Current Bank: Ijl

This part of the information area displays the contents of the general-purpose
registers.

The Current Bank is selected by default. The bank can be switched by Register
Bank.

Iltem Description
Register Bank: Indicates the register bank to be displayed in the general-
purpose register view area, and is used to select such a
bank.

To change the bank number, use the button.

Current Bank: Displays the number of the register bank which is currently
set in the target device (current bank).

(3) General-purpose register view area

AKX
BC

ooon
ooon

DE 0000
HL |o0ooo

The general-purpose register view area displays the registers that belong to the bank
indicated in the Register Bank: area, and is used to modify their contents.

The mode of general-purpose register view can be switched between absolute-
name view and functional-name view and also between register view and
register pair view , by choosing from the items displayed on the menu bar of the
Register window.
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Debugger Register window

Functional name and register pair view | Functional name and register view

A% (ooon DE |oooo X (0o C oo | E |o0 L |00

BC |oooo HL (o000 F | B (oo | I (oo H |on
(Choose View - Functional Name (Choose View - Functional Name and
and Register Pair .) Register .)
Absolute name and register pair view Absolute name and register view

REO (0000 RP2 (0000 RO |00 R2 (oo | R4 |00 R& |00

RF1 |o0aon RF3 |o0an R1 |00 R3 (oo | RS |00 R7 00
(Choose View - Absolute Name and | (Choose View - Absolute Name and Register .)
Register Pair .)

Function button

button:

(Change register _, button:

contents)

Switches the window to the modify mode.

When the window is in the modify mode, it is highlighted
and becomes ready to update register contents.

You change register contents by typing in changes from the
keyboard. The changes are asserted by clicking on the

button.

. *¥] button can be chosen only when the
window is in the view mode. Choosing this button enables

the ‘M, | wite in I and |Restore | pitions to be
chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not
highlighted any more and becomes ready to display register
contents.

This button can be chosen only when the window is in the
modify mode. Choosing this button enables the

d putton to be chosen.

Causes a change made during the modify mode written to
the target register.

This button can be chosen only when the window is in the
modify mode.

Cancels the results of editing performed during the modify
mode.

(Note that changes once asserted by pressing the

button cannot be canceled.)

This button can be chosen only when the window is in the
modify mode.
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5.4 Window Reference Debugger Register window

Menu bar

(1) File

Edit View Operation Jump

Open/save Condition "
=p v . > ? Open Condition...

Close .
Save Condition
Save File as...

® Open/save Condition a Saves or restores the current register displays.

Q Open Condition ... Displays the View File Load dialog box.
The contents of the specified file is read for reference.

Q Save Condition Saves the contents of the window into a file.

O Save File as ... Displays the View File Save dialog box.
The contents of the window are saved in a new or renamed file.

® Close Closes the Register window.
(2) Edit
File Igﬂ- View Operation Jump
Undo
Copy
Paste
Write in
Restore

® Undo Cancel the previous editing operation.
Undo can be chosen only when the window is in the modify mode.

(Character . @ Copy Copies a selected character string to the clipboard buffer.

string) Copy can be chosen only when the window is in the modify mode and a
character string has been selected.

® Paste Paste the contents of the clipboard buffer to the text at the cursor position.

Paste can be chosen only when the window is in the modify mode. |If the
current display format does not match the display format of the text in the
clipboard buffer, the text in the clipboard buffer is converted automatically to
the current display format when it is pasted. Note that character strings
copied to the clipboard buffer from other windows cannot be pasted to this
window.
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Debugger Register window

® Write in  Writes a newly entered value to a target register. Write in can be chosen

only when the window is in the modify mode.

Note: This menu item is equivalent to the button.

® Restore Restores the previous value of a specified register.

(3) View

File Edit Operation  Jump

vV Absolute Name

Note: This menu item is equivalent to the button.

Functional Name

vV Register

Register Pair

) Eex

Bin
Oct
Dec

® Absolute Name

® Functional Name

® Register

® Register Pair

® Bin

©® Oct

® Dec

® Hex

Specifies that a register be referred to by an absolute name.

Specifies that a register be referred to by a functional name. (This is a default
assumption.)

Specifies that a register be accessed as a single register (in one-byte units).

Specifies that two registers be accessed in pair (in two-byte units). (This is
a default assumption.)

Causes the value of a variable to be represented in binary.

Causes the value of a variable to be represented in octal.

Causes the value of a variable to be represented in decimal.

Causes the value of a variable to be represented in hexadecimal. (This is a
default assumption.)
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Debugger Register window

(4) Operation

File Edit

® Active
® Hold

® ToModify

® ToView

(5) Jump

V Active
Hold

ToModify
vV ToView

Switches the window from the hold state to the active state. (This is a default
assumption.)

Switches the window from the active state to the hold state.

Switches the window to the modify mode.
ToModify can be chosen only when the window is in the view mode.

Note: This menu item is equivalent to the & d button.

Switches the window to the view mode (default).
ToView can be chosen only when the window is in the modify mode.

iToView!

Note: This menu item is equivalent to the button.

File Edit

View Operation

® SourceText ...

® Assemble ...

® Memory ...

SourceText...
Assemble...
Memory...

Sets the contents of the specified register as the jump address, and displays
the Source window. If there is a Source window that is already in the active
state on the screen, its contents will be rewritten.

Sets the contents of the specified register as the jump address, and displays
the Assemble window from that address. If there is a Assemble window that
is already in the active state on the screen, its contents will be rewritten.

Sets the contents of the specified register as the jump address, and displays
the Memory window from that address. If there is a Memory window that is
already in the active state on the screen, its contents will be rewritten.
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SFR window View/setting window

Outline

The SFR window lets you view and update the contents of special function registers (SFRs).

[How to display this window]
M In the Debugger Main window, choose Sfr... from the Browse menu.
H In the Debugger Main window, choose the tool bar button.

® Press the [GRPH], [B], and [F] keys, in this order.

Window

| ToYiew || Write in || Restore || Cloze I
Akr. ¥ alue
F-TW 1.8 FFOO oo +
F-T 1.8 FFO1 oo =
E-TW 1.8 FFO2 oo -
F-TW 1.8 FFO3 oo
E-W 1.8 FFO4 oo
F-T 1.8 FFOS 1]
F-TW 1.8 FFia oo
E-T 16 FF10 ooon
I 1e FF12 ooon
F 16 FF14 * %
E-W & FFln nn
E-W & FF17 nn
F 16 FF1a ooon
F g FF1a nn
F 3 FF19 nn -
E-W & FF1a nn +*

Figure 5-26. Debugger SFR Window

Description

The SFR window displays SFRs, and is used to modify SFR contents. The SFR window has two
modes, view and modify. When the window appears, it is in the view mode. If you want to change
values of variables in the SFR window, switch it to the modify mode. Switching to the modify mode is
possible only when the window is active.

SFR symbols with the R (read only) attribute are displayed in gray. Their values cannot be changed
even when the mouse is placed in the respective areas.

SFRs which cause the device to operate by reading are not read. To read such SFRs, choose Sfr a
from the View menu in the Debugger Main window and then choose Compulsion Read.

The vertical scroll bar appears. You may scroll the display using the vertical scroll bar.

Choosing from the items displayed by choosing Sfr a from the View menu in the Debugger Main
window can determine how to display and read from SFRs.
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Item under Sfr Description

Address Sort Specifies the display order.
Without check mark: Alphabetical order
With check mark (v): In order of addresses

Pick Up Displays only modified SFRs. This menu can be selected only when
the SFR window is in the modify mode.

Compulsion Read Forcibly reads SFRs which cause the device to operate by reading.

Redisplay Reads and displays SFRs again.

(1) SFR name view area

SFR Mame This field indicates the names of special function registers.

1]
Fl
|
||
Ed
|4
E'6

CROO
=TI

(2) Attribute view area

Abr This area indicates the read/write attribute, access type, and an
R-W 1.8  FFOO internal RAM offset address of an SFR symbol.

RE-W 1.8 FFO1

R-W 1.8 FFOZ2

E~-W 1.8 FFO3

E-W 1.8 FFO4

E-W 1.8 FFOS

E-W 1.8 FFOG

E-W 16 FF10

P 1R FF17

Read/write attributes are classified as follows:

Attribute Description
R The SFR can only be read from. Itis displayed in gray.
w The SFR can only be written to.
R/W The SFR can be both read from and written to.

Access types are classified as follows:

Access type Description
1 The SFR can be accessed bit by bit.
8 The SFR can be accessed byte by byte.
16 The SFR can be accessed word by word.

(3) SFR contents view area

Value The .SFR contents_view area displays the values of the SFR symbols,
oo and is used to modify them.

0o Contents are displayed in different ways depending on the attribute of
gg the SFR as follows:

on * Read-only SFR: The contents are displayed in gray.
oo * Write-only SFR: -- is displayed.

ggﬂﬂ * Read/write SFR: The contents are displayed in black.
nnnn * SFR modified by reading: ** js displayed.
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Debugger SFR window

To change a value, it is necessary to place the window in modify mode, and move the
mouse to the value, then key in a new value. After entering the new value, press

the button to save the new value.

The SFR window cannot be used to modify the value of an input port.

If redrawing (reading) is inhibited for the SFR, it can be made readable only by
choosing Sfr a from the View menu in the Debugger Main window and then
choosing Compulsion Read .

Function button

button:

button:

Change SFR _ button:

contents

buton:

button:

Switches the window to the modify mode.

When the window is in the modify mode, it is highlighted and
becomes ready to modify a value in an SFR.

You can change a value by first placing the cursor on the target
position, then typing in a new value from the keyboard. The
selected line is highlighted, and the information entered from the
keyboard is displayed in red.

The change is asserted by clicking on the button.

The |TeMedify | htton can be chosen only when the window is in
the view mode. Choosing this button enables the ,

| Write in I and | Restore I buttons to be chosen.

Switches the window to the view mode.

When the window is placed in the view mode, it is not highlighted
any more and becomes ready to display SFR contents.

This button can be chosen only when the window is in the modify

mode. Choosing this button enables the |ToMedify | piutton to

be chosen.

Causes the change made during the modify mode to be contents
written to the target SFR.

This button can be chosen only when the window is in the modify
mode.

Cancels the results of editing performed during the modify mode.

(Note that changes once asserted by pressing the

button cannot be canceled.)

This button can be chosen only when the window is in the modify
mode.

Closes this window.
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Event Set dialog box Setting dialog box

Outline

The Event Set window lets you set and delete events.

The events set in this dialog box are automatically registered by the Event Manager. They are used
in generating break, trace, timer, and event link conditions.

[How to display this window]

H In the Debugger Main window, choose Event a from the Browse menu, then choose EventSet...
® \When the current window is the Debugger Main window:

Press the | GRPH|, , , and keys, in this order.

H In the Event Manager, choose EventSet... from the Operation menu.
® When the current window is the Event Manager:

Press the | GRPH|, |§| and keys, in this order.

Window
Restore Evnt] Make Evnt |  Close |
Event Name:  [E] [=*New™ | @
Address | | - | | Maszk
Status |Hun I tg
Data | | Mazk
External oo | Mask
Pass count [«] | [=] |:|
|Flestme E\rnt§| Make Evnt §| Cloze g
Event Name:  [E] [=*New™ | @
Reaqgister I:I Bank |:|
Staws (RN
Data | | Mazk
External oo | Mask
Pass count [«] | [=] |:|
(When Register Write is selected as Status)
Figure 5-27. Debugger Event Set Dialog Box
Description

Up to 64 event conditions can be set simultaneously.
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= Ewvent Set

Hestore Evnt | Make Evnt || Close I
(1) < Event Name: E
(2) < Address | | - | | Mask [0000 |
(3) < Status |Flun EI
(4) <——Data | | Mask [FF |
(5) <——FExtemnal |l]l] | Mask |FF |
(6) < [Passcount [«] | [=] ’1—|

(1) Event name setting area

Event Mame:

B[ e ] 3]

This area is used to specify an event name. When the dialog box is opened,
*NEW** is displayed. The names of existing events are held in a drop-down list.

The name of an event to be newly created is entered from the keyboard. An event
name is limited to a maximum of 8 characters.

(2) Address setting area

This area lets you set and view an address condition.

This area can be used to specify an address in either of the following two ways
depending on what status is specified in item (3).

®| Address

Other than Register Write is
| | | | Mask 0000 chosen in Status

Address

An address can be specified by an address value or a mask value for the address.

The address value is entered in the format:

[ Lower address| - | upper address)|

The address can be an address expression. Symbols can also be used to specify
address conditions.

Symbol label sym
Function or variable _fnc
file##_fnc (for static function or variable)
Line number in source text file:no
sym: Symbol or label name fnc:  Function or variable name
file: File name no: Line number

When specifying a function or variable name, precede it with an underscore ((). A
file name must be separated from a function or variable name with a sharp (#). A file
name must be separated from a line number with a colon (:).

This area may indicate either a single location or a range of locations.

Single location: Specify only the lower address or alternatively the same
address as both the lower and higher addresses. A mask
(Mask) can be used in address specification.

Range of locations: Specify a range of locations by setting the lower and higher
addresses with different values. A mask (Mask) cannot be
used in address specification.
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Mask When a single address is specified, a mask value can be set for the address. The
default is 0000 (no mask).

The logical OR of the specified address and mask value is used as the address
condition.

Example: When Address [0x4000] - | 0x4000] and Mask are set
Addresses 0x4000 to 0x40FF satisfy the condition.
When Address |0x4000] - [0x4000| and Mask are set
Addresses 0x4000, 0x4001, 0x4100, and 0x4101 satisfy the condition.

. When Register Write is
® HEgIStE' |:| Bank I:I Chosen |n Status

This display appears when Register Write is chosen in the Status selection area.

It lets you specify the name of a register for which an event is to be detected. The
register name can be either a functional name or an absolute name. Either a single
register or a register pair can be specified.

(3) Status selection area

Status |Hun |£I

This area lets you set and view the status of execution when an event is detected.
The following table summarizes the status conditions.

Status Event type Description
Run** Execution event Program execution
Fetch Access event Program fetch (including pre-fetch)
Program Read Program data read
Program Write Program data write
Program R/W Program data read/write
VECT Vector execution
ALL [No Condition] All statuses
Register Write* Register data write

*1  When Run is selected, the data setting area is ignored.
*2 Choosing Register Write causes the dialog box display to change.

(4) Data setting area

Data | | Maszk

This area sets and displays a condition to be met for an event.

A data connection can be specified using a data value or a mask data for the data
value.
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Data

Mask

A data value can be specified. Data can be specified also by a symbol.

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a function or variable name, precede it with an underscore (). A
file name must be separated from a function or variable name with a sharp (#). A file
name must be separated from a line number with a colon (:).

A mask value can be set for the data value. The default is 0xff (the data condition is
ignored; all data satisfies the condition).

The logical OR of the specified data value and mask value is used as the data
condition.

Example: When Data [ 0x4000| and Mask are set

Data values 0x4000 to Ox40FF satisfy the condition.

When Data | 0x4000| and Mask [0x101| are set

Data values 0x4000, 0x4001, 0x4100, and 0x4101 satisfy the
condition.

(5) External sense data setting area

External

Mok

This area cannot be selected function in the simulator.

(6) Pass Count setting area

Pasz count

(=]

| =] ]

This area sets and displays a pass count.
Valid range: 1 < Pass count < 65535
Specify the pass count using the scroll bar or from the keyboard.

The pass count specifies the number of times the conditions for the event (address
condition, status condition, and data condition) must be satisfied to recognize the
occurrence of the event.

When the pass count is set to 1 (default), the occurrence of the event is recognized
as soon as the conditions are satisfied.

When the pass count is set to two or more, no more than two events can be enabled
at the same time.
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Debugger Event Set dialog box

Function button

Seteachitem _button:

button:

Event example

Restores an event. The condition of an event is reset to
the before-editing state.

Generate an event condition. Generated event conditions
are registered into the Event Manager (the registered

conditions are displayed with a red mark).

Closes the Event Set dialog box.

An example of specifying events is described below.

- An event condition is satisfied because of a data access size conflict (byte access versus word

access).

(Example) Specifying events in the AX and A registers simultaneously

@ — Event Set

|Fleslule Evnl§| Make Evnt §| Close

|

EventNome: (5] [eventl ] [2]

Bank I:I

Status |Hegisl£:l Wiite [ *

Data [0000 | Mask

Extemnal |¥§=’.E | Mask

Pass count  [«=] | [=] l:l
@ — Event Set

|Fleslule Evnl§| Make Evnt §| Close

|

Fvent Name:[E][eventz_—] [3]

Bank I:I

| Mask

 Mask

Status |Hegisl£:l Wiite [ ig
Data (00

External [

Pass count  [«=] |

[=] ]

Assume that two events are specified as shown above.
If a two-byte register instruction is executed, only the event @ specified in the AX register

Occurs.

If a one-byte register instruction is executed, only the event @ specified in the A register occurs.
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Event Manager View window

Outline

The Event Manager displays and deletes various events.

Opening this window enables events generated in the Event Set dialog box or Event Link dialog box
to be assigned to break, trace, snapshot, and timer conditions.

[How to display this window]
B In the Debugger Main window, choose Event a from the Browse menu, then choose
EventManager...
® \When the current window is the Debugger Main window:

Press the [GRPH], [B], [E], and [M] keys, in this order.

W Select a line number for which an event is set in the Source window, then choose Event ? from
the View menu in the Debugger Main window.

B Select a line number for which an event is set in the Source window, then choose the
button.

W Select an address for which an event is set in the Assemble window, then choose Event ? from
the View menu in the Debugger Main window.

B Select an address for which an event is set in the Assemble window, then choose the

button.
Window
= Event Manager
= T—
Fle Edit Vi 0 m n Eile Edit Yiew Operation Jump
He 1 1EW peration ump
— —— —— — [EJ[_Eventl3 ] [i5]Rur (10480 [M]0 [d] [E]0 [P L+
] Bvenkm | (E Tven = | Ell T‘_"E”m | [EJ[Trk0T_] [P1E vent02 [PZIEventD3 [F3] [P4] [D] [F]1 ||
(B[ EreskaT ] [T TraceT | [G[ Tiverd ] ElEveri0t u
(55 E venti] [SETLinkn [D]0 ¥
«[ | |+
Normal view Detailed view

Figure 5-28. Debugger Event Manager

Description

This window registers and displays events and various event conditions (break condition, trace
condition, snap-shot condition, timer condition, and event link condition) created by using events.
Each event and event condition are indicated by a mark and name of the bitmap.

(1) Eventview area

[E][EVENTOT | [E][EVENTOZ] [7][ TINERTDT | [&][ EREAKDT ] [E|[EVENTOT
(][ CHEGT ] [T][ TRACEDT [EJ[EVENTOZ]

Normal view mode Detailed view mode
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Debugger Event Manager

The event view area displays the events and various event conditions.

Each event

and event condition consist of a mark indicating the type of the event and the event

name.
registered (valid/invalid).

The color of the character within each mark indicates whether the event is

Description

EventOl

Mark

Event condition
Set in the Event Set dialog box.

Event link condition
Set in the Event Link dialog box.

Event name

Up to eight characters.

Break event
Set in the Break dialog box.

HECm:

Trace event
Set in the Trace dialog box.

Timer event
Set in the Timer dialog box.

Stub event
Set in the Stub dialog box.

Snap-shot event
Set in the Snap-Shot dialog box.

Character Relevant marks Description
color
E L Registered event and event link conditions
. - are always displayed in red.
Red ] The event is set. When the specified
E. T. I I.ll lil |il conditions are satisfied, the event is
triggered.
Black The event is registered but not set. The

m

&l (@[3 [u] (=]

event is not triggered even when the
specified conditions are satisfied.

In addition to displaying events, this area can be used to perform the following two

functions:

a. Jump function

The jump function causes a jump to the Source, Assemble, or Memory window,

with the address condition for the selected event being the jump pointer.

The

jump destination window is displayed from the location indicated by the jump

pointer.
This function is used as follows:

1. Click on the mark of the event to select the event.

2. In the Event Manager, choose SourceText... from the Jump menu of the

menu bar, or press the | GRPH|, , and keys, in this order. Or,
press the [ CTRL|+|{U]| shortcut keys.

(When the jump destination is the Source window.)
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b. Deletion function

You can delete the settings for a specified event and cancel the registration of
that event.

Event conditions ([E.]) and event link conditions ([L.]) can be deleted only
when those conditions are not being used for other events ([B.], [T.], [Ti],
X(S.), or [U.]). To delete an event or event link condition that is being used for
another event, delete that event first.
This function is used as follows:

1. Click on the mark of the event to select the event.

2. In the Event Manager, choose Delete... from the Edit menu of the menu

bar, or press the | GRPH|, , and @ keys, in this order.

(2) Event detail view area

The event detail view area is displayed only in

[5]Program Read [4] key [M1D [d]0xFf [E]0 [F]1 K detailed view mode.
[5]Program Fread [4] cval [M]0 [4]00 [E]0 [F]1 - This area displays detailed information for each
[F1EVENTON [PZIEVEMTOZ [P3] [P4] (D] event icon.

- For event conditions, the status condition, address
[BIEVENTUOZ * condition, address mask condition, data condition,
« | | + and pass count condition are displayed, in this
order, with the following headers:

For event conditions

Header Condition
[S] Status condition
[A] Address condition
[M] Address mask condition
[d] Data condition
[P] Pass count condition

For event link conditions

Header Condition
[P1] - [P4] Event link condition in the n-th phase
D] Disable condition
[P] Pass count condition

For break, trace, timer, snap-shot, or stub event conditions

Header Condition
[B] Break condition
[SS] Sectional trace start condition
[SE] Sectional trace end condition
[Q] Qualified trace condition
[S] Timer start condition
[E] Timer end condition
[Sn] Snap-shot condition
[Su] Stub condition
D] Delay condition
[A] Jump destination address used when a stub
event occurs
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Debugger Event Manager

Menu bar
(1) File
Edit View Operation Jump
Open...
Save
Save As...
Close
® Open... Displays the Setting File Select dialog box.
Loads an event setting file. Loading an event setting file deletes all previous
registrations/settings.
® Save Saves the current event registrations/settings into event setting file, overwriting the
previously saved settings.
® Save As... Displays the Setting File Select dialog box. The event settings/registrations
information is saved in a new or renamed file.
® Close Closes the Event Managetr.
(2) Edit
File d View Operation Jump
Undo
All Select
Delete
® Undo Cancel the previous editing operation.
Undo can be chosen only when the window is in the modify mode.
® All Select Selects all events and conditions in the window. The selected marks are displayed
in reverse video.
® Delete Deletes selected events and conditions.
(3) View
File Edit Operation Jump
Name
Kind
Detail
® Name Displays events and conditions in order of name.
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® Kind Displays events and conditions arranged by type.

® Detalil Displays the details of events and conditions. A check mark indicates that the
display is currently in detail.

(4) Operation

File Edit View Qperation Jump

BreakSet...

Timer...

StubSet...
TraceSet...
SnapShotTraceSet...
EventSet...
EventLinkSet...

® BreakSet ... Displays the Break dialog box.
® Timer ... Displays the Timer dialog box.
® StubSet ... Displays the Stub dialog box.

©® TraceSet... Displays the Trace dialog box.

® SnapShotTraceSet ... Displays the Snap-Shot dialog box.

® EventSet ... Displays the Event Set dialog box.
® EventLinkSet ... Displays the Event Link dialog box.
(5) Jump
File Edit View Operation

SourceText...
Assemble...
Memory...

® SourceText ... Sets the address set for the selected event as the jump address, and displays

the source text and source line starting from that address on the Source
window. If there is a Source window that is already in the active state on the
screen, its contents will be rewritten.

® Assemble ... Sets the address set for the selected event as the jump address, and displays
the disassembled text starting from that address on the Assemble window. If
there is an Assemble window that is already in the active state on the screen, its
contents will be rewritten.
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® Memory ... Sets the address set for the selected event as the jump address, and displays

the memory contents starting from that address on the Memory window. If
there is a Memory window that is already in the active state on the screen, its
contents will be rewritten.

How to set conditions

«How to set events»

You can easily set break, trace, snap-shot, timer, and stub conditions events by using the Event
Manager, as follows:

@

@

Open the Event Set dialog box.

(Choose Event A from the Browse menu of the Debugger Main window, then choose EventSet...)
Register event conditions.

In this example, register two events EventO1 and Event02.

Open the Event Manager.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventManager...)

The Event Manager displays the two registered events, EventO1 and Event02.

Eile Edit Y¥iew Operation Jump
[E][ EventDT | [E][ EventlZ |

Open the dialog box corresponding to the type of the event to be set (Trace, Break, Timer, Event
Link, Snap-Shot, or Stub dialog box).

In this example, open the Break dialog box.

(Choose BreakSet... from the Browse menu of the Debugger Main window or click the
button.)

(In the Event Manager, choose BreakSet... from the Operation menu.)

Select the icon for the event condition to be used, in the Event Manager.

Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to G As the mouse is

moved, so too does the icon.
E[E

Drag the icon into the Break dialog box.

Once the mouse pointer has been dragged into the Break dialog box, it changes from e to
@. Dropping the icon in the Break dialog box copies the icon into the dialog box.
To register the event condition for a break event, enter a break event name, then click the

Make Brk button.
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Debugger Event Manager

| Set Brk I| HRestore Brk I| Make Brk I| Cancel Brk I|

(B event

Close I

—

J— Drop the icon

S Drag the icon

File Edit
@| eventd]

¥ .
ﬁaventw | P

Figure 5-28-1. Event Setting

«Event window relationship»

The Event Manager manages all events. The relationship between event windows is shown below.

Restore Evnll Make Evnt l Close i
Evert Nome:. @I 5] Pae Gt [T N
Address 80 - [0 ] Mask [ooo0 Phase 1 Phaso 2 Phase 3 Phase 4
Status Run Lﬂ i [Eventd? ]
Data ] Mask D
External [ ] Mask [£E
Pass count 5] T |
‘ Dizable [ % ]

File Edit View Operation Jump
[ Eventll Event02 [_Tink01

Set events

Mextme B] [ ]
Motme T ] B ] [ [mes]
[aw—- e iios M aa ol
Pass Count C]nmm

Figure 5-28-2. Event Window Relationship
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Debugger Event Link dialog box

Event Link dialog box

Setting dialog box

Outline

The Event Link dialog box lets you set, delete, and view an event link. An event link condition is a
complex condition including two or more events.

[How to display this window]
m In the Debugger Main window, choose Event a from the Browse menu, then choose

EventLinkSet...

H In the Debugger Event Manager, choose EventLinkSet... from the Operation menu.

® \When the current window is the Debugger Main window:
Press the | GRPH|, , , and keys, in this order.

® When the current window is the Event Manager:

Press the [GRPH], [O], and [L] keys, in this order.

Window

= Event Link

Restore Link]|| MakeLink | Close |

Event Link: =N aw=* | E

Pass Count: [«] | [=] |:|

Phaze 1 Phasze 2 Phasze 3 Phaze 4
=2 =2 =2
Disable |
Figure 5-29. Debugger Event Link Dialog Box
Description

This window is used to generate sequential event link conditions. The event link conditions can be
specified on up to four stages.
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Event link conditions are generated using events managed by Event Manager. Use events whose
pass countis 1. Other events cannot be used in event link conditions.

An event link condition is satisfied when the user program executes the specified events according to
the correct sequence. |If a disable condition is detected before all events are executed, any
conditions satisfied before become invalid, making the first event (phase 1) a target of detection.

Event link conditions generated in the Event Link dialog box are registered into the Event Manager
and, similarly to events, used in generating break, trace, and timer conditions.
Up to 16 event link conditions can be registered.

Ewvent Link
k]| Make Link ] Close ]

(1) é Event Link:

(2) <1 Pass Count: x I 1
Phase 1 Phase 2 Phase 3 Phase 4
G =T
% -3 4
(4) <! Disable |

(1) Event Link name setting area

Event Link: Hew™ | E

This area displays an event link name.

The names of existing event links are held in a drop-down list. When the dialog
box is opened, *NEW** is displayed. The name of an event link to be newly
created is entered from the keyboard. A new name of up to eight characters can
be specified.

(2) Pass count setting area

Pass Count: [=] | (=] IZI

This area sets a pass count.

The range of datais: 1 < Passcount < 65535

Specify the pass count using the scroll bar or from the keyboard.

The pass count specifies the number of times the conditions for the event
(address condition, status condition, and data condition) must be satisfied to
recognize the occurrence of the event.

When the pass count is set to 1, the occurrence of the event is recognized as
soon as the conditions are satisfied. When the pass count is set to two or more,
no more than two events can be enabled at the same time.
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Debugger Event Link dialog box

(3) Link condition setting area

Phase 1

Phase 2

Phase 3

Phase 4

This area is used to specify the order in which the event conditions are detected.
Events are set in Phase 1 to Phase 4 sequentially. Events are set by dragging
them from the Event Manager to this area and dropping them there.

Each phase can hold more than one events. If more than one event is set in one
phase, satisfying one of the events amounts to satisfying the phase. It is not
necessary to specify an event for every phase. The occurrence of the event is
recognized upon the detection of the entire event sequence specified in this

areas.

A combined total of up to ten event conditions can be specified in the link
condition and disable condition setting areas.

(4) Disable condition setting area

Dizable

An initial event is set and displayed in this area.
If an event in this field is satisfied, it disables the sequential events in the event

link fields.

Events are set by dragging them from the Event Manager to this area and

dropping them there.

A combined total of up to ten event conditions can be specified in the link
condition and disable condition setting areas.

Function button

Set eachitem -

Make Link

Cloze

button:

button:

button:

Restores the previous setting of an event link condition.

After each item is re-set, pressing this button restores the
event link condition to the state it is in when the

Make Link | hytton is chosen.

Generates an event link condition.

The event link condition generated here is registered into
the Event Manager (the registered conditions are

displayed with a red mark).

Closes the Event Link dialog box.
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How to set conditions

«How to set event link conditions»

The following is an example of setting event link conditions:

@

@

Open the Event Set dialog box.

(Choose Event A from the Browse menu of the Debugger Main window, then choose EventSet...)
Register event conditions in the Event Set dialog box.

In this example, register E_INIT, E_SUBO, E_SUB1, E_SUB2, E_SUBS3, E_SUB4, and E_NMI.
Open the Event Manager.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventManager...)

Open the Event Link dialog box.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventLinkSet...)

(In the Event Manager, choose EventLinkSet... from the Operation menu.)

Select the icon for the event condition to be used, in the Event Manager.

Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to e As the mouse is

moved, so too does the icon.
El@r |

Drag the icon into the Event Link dialog box.

Once the mouse pointer has been dragged into the Event Link dialog box, it changes from e to
@. Dropping the icon in the Event Link dialog box copies the icon into the dialog box.

By repeating steps ® and ®, set the events from the Event Manager in the Event Link dialog box
as follows:

Location Events
Phase 1 E_INIT

Phase 2 E_SUBO

Phase 3 E_SUB1,E SUB2
Phase 4 E_SuB4

Disable E_SUB3,E_NMI

Enter an event link name. In this example, enter E_LINK.

®

Pressing the |_MakeLink | ptton registers the E_LINK event link condition into the Event

Manager.
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|Hestnre Evnt §| Make Evnt gl Cloze g

Event Name: [E]

Address [_nmi | - | | Mask |ooo0 | Specify the event conditions in
Status [Fetch [2] the Event Set dialog box. J
Data Mask (FF

Ezxternal oo Mask |FF

Pasz count  [+=] | =1 1 >

The Event Manager
manages the event
conditions specified in
the Event Set dialog box.

Event Manager
¥iew Operation

[EI[_E_NT_ ] [EJ[ E_5UBO | [E][ E_SUET | [EJ[ E_5UBZ |

Eile Edit

Jump

[EI[E5083 | [EJ[ E_5U8% | [EJ[ ENMT ]

Restore Link §| Make Link §| Close §
P Count:
ass Count: =] | \// Drag & dorp event
Phasze 1 Phaze 2 Phasze 4 H H
icons to specify event
B B EE=E - pectly
link conditions.
= =
Eo<3l
Disable |EICE5083 ] [E_ERMI ]

Figure 5-29-1.

Setting Event Link Conditions
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«Application example of event link conditions»

An application example of event link conditions is described below. In this example, event link
conditions are set for the program shown in Figure 5-29-2.

The program consists of the following processing:

Main processing
1. Initialization (INIT)
2. Subprogram 0 (SUBO)
3. Conditional branch a. Subprogram 1 (SUB1)
b. Subprogram 2 (SUB2)
c. Subprogram 3 (SUB3)
4. Subprogram 4 (SUB4)
Interrupt handling
Interrupt handling routine (NMI)

This program may be executed according to sequence ©, @, or ®, as shown in the figure. An
interrupt (NMI) may occur during each sequence.

To generate an event only when the program is executed in sequence ® or @ with no interrupt (NMI),
set the event conditions as shown in the figure and the event link conditions as follows:

Location Events
Phase 1 E_INIT

Phase 2 E_SUBO

Phase 3 E_SUBL,E_SUB2
Phase 4 E_SuB4

Disable E_SUB3,E_NMI

|Hesture Link I| Make Link || Cloze I
Event Link: |E_LIHK | E
Pass Count: [=] | [=] |:|

Phaze 1 Phaze 2 Phaze 3 Phaze 4
BN EEsm]  EESE]  EESEd
BT
= =

Disable [EJ[E_5083 ] [EI[_E_RM ]
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Main processing

. START )

nitialigatign

Ell=mT ]| |nterrupt

Interrupt handling

B[ e ] NMI

Handling

SUBO | | e
RETURN

w{/ﬂon

SUB1 SUB2

SUB3

BEE

B ] +@

ENID

Vi

©)

SUB4 | mraems

Figure 5-29-2. Application Example of Event Link Conditions
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Break dialog box Setting dialog box

Outline

The Break dialog box is used to set and display a break event condition.

[How to display this window]
M In the Debugger Main window, choose BreakSet... from the Browse menu.
B In the Debugger Main window, choose the |@ button.

H In the Debugger Event Manager, choose BreakSet... from the Operation menu.
® When the current window is the Debugger Main window:

Press the [GRPH], [B], and [B] keys, in this order.

® When the current window is the Event Manager:

Press the | GRPH|, |§| and keys, in this order.

Window

| Set Brk §| Heszstore Brk §| Make Brk §| Cancel Brk §| Cloze g

Break Mame: |m |

Figure 5-30. Debugger Break Dialog Box

Description

A break event condition specifies an event which stops program execution.
The break event condition by this dialog box must be being managed by the Event Manager. Use
the Event Set dialog box to create events. (For details of how to set events, see

[ How to set conditions|, explained later.)

The break conditions to be created and set with this dialog box are also automatically registered into
the Event Manager.

Up to 16 break event conditions can be used at the same time.

| Set Brk I| Restore Brk I| Make Brk I| Cancel Brk I| Close I

(1) <——Break Hame: E
" HE]
2

(1) Break event name setting area

Break Name: |m | E
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Used to display break event condition names. When the dialog box is opened,
*NEW** is displayed. The names of the break conditions that have already been
created are displayed in the drop-down list box.

To create a new break condition, enter it from the keyboard.
A new break event name of up to eight characters can be specified.

(black) : A break event condition is not set.
(red) A break event condition is set.

(2) Break condition setting area

This area is used to specify and display a break event condition. Event conditions
and event link conditions added to Event Manager are dragged and dropped in this
area.

If two or more event conditions and/or event link connections are specified for a
break event condition, the break event condition is satisfied when any of the event
conditions and event link conditions occur.

Function button

Break condition — button: Choosing this button sets the break condition currently
(name) being displayed for SM78K0S.
The event symbol of the Event Manager changes from
black to red.

Choosing this button before a break event condition has
been created by the | Make Bik | pytton is ignored.

Restore Brk || putton: Choosing this button restores the set contents of a break
event condition.

Choosing this button restores the contents of the item set

immediately after the | MakeBrk | putton has been

selected. This button is used when each item is next set.

Each item _ | MakeBik |putton:  Choosing this button creates a break event condition.

setting The created break event condition is registered into the
Event Manager.

Break condition — | Cancel Bik |putton:  Choosing this button releases a break event condition.

(name) Choosing this button releases the break event condition
being displayed in this window when the condition is set for
SM78KO0S.

The mark on the Event Manager changes from red to black.

Cloze button: Choosing this button closes the Break dialog box.
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How to set conditions

«How to set break event conditions»
The following is an example of setting break event conditions:

@® Open the Event Set dialog box.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventSet ...)

@ Register event conditions in the EventSet dialog box.
In this example, register two events EventO1 and Event02.
® Open the Event Manager.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventManager ...)

@ Open the Break dialog box.
(Choose Event A from the Browse menu of the menu bar, then choose BreakSet ...)
(In the Event Manager, choose BreakSet... from the Operation menu.)
® Select the icon for the event condition to be used, in the Event Manager.
Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to e As the mouse is

moved, so too does the icon.
K5

® Drag the icon into the Break dialog box.

Once the mouse pointer has been dragged into the Break dialog box, it changes from G to

@_ Dropping the icon in the Break dialog box copies the icon into the dialog box.

@ Enter a break event name.
In this example, enter BREAK.

Pressing the |_Make Brk | putton registers the BREAK break event condition into the Event

Manager.

® Pressing the button changes the mark color of the BREAK break event condition

from black to red, indicating the break event is enabled.

e Event Manager

Eile Edit Y¥Yiew Operation Jump

EventlT | [E][_Event

icons to specify break

event conditions. _@M

Drag & drop event

=

| Set Brk Il Restore Brk || Make;

Break Mame: BREAK

Eventdl IM@

Figure 5-30-1. Setting Break Event Conditions
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Trace dialog box Setting dialog box

Outline

The Trace dialog box is used to set a trace event condition; it is also used to display the set trace
condition.

[How to display this window]
B |In the Debugger Main window, choose Trace a from the Browse menu, then choose Trace Set...

H In the Debugger Main window, choose the button.

H In the Debugger Event Manager, choose TraceSet... from the Operation menu.
® \When the current window is the Debugger Main window:

Press the | GRPH|, , , and keys, in this order.
® In the Event Manager, press the | GRPH|, |§| and keys, in this order.

Window
— TRACE
Seat Tre! | Restore Trc §| Make Trc §| Cancel Trc gl Cloze g

Trace Name: =M o™= | @

Trace Mode ® Section O Qualify < Al

Delay Count (=] 1 [=] ICI
Sechion Trace

Section Start Section End
Qualify Trace
All Trace
Figure 5-31. Debugger Trace Dialog Box
Description

There are two trace modes. In one mode (default), execution of user programs are traced
unconditionally. In the other mode, tracing is limited to within a certain section. This section is
specified by a trace event condition generated in the Trace dialog box.

The event and event link conditions being managed by the Event Manager are used to specify the
trace event by this dialog box. When all trace condition setting areas are used, they enable setting of

a total of 80 event conditions. (For details of how to set events, see |How to set conditions|,
explained later.)
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Up to 64 trace event conditions can be enabled at the same time.

The trace conditions to be created and set by this dialog box are also automatically registered into the
Event Manager.

To operate the tracer according to the specified trace event condition, choose Cond. Trace ON from

the Execute menu of the menu bar in the Debugger Main window.

(1)&-“&:9 Name: E

(2) <—vace Moce [ ®Section O quality O an |

(3)&-0&.’» Count m_] Ix IC]

Section Start Section Trace Section End

4) & Tnk01

( 5) | Qualify Trace |
All Trace

(6) | ]

(1) Trace event name setting area

Trace Mame:

New=  [[2]

Used to display and select trace event condition names.
When the dialog box is opened, **NEW** is displayed.

The names of the trace event conditions that have already been created are displayed in
the drop-down list box. To create a new trace condition, enter it from the keyboard.

A new trace event name up to eight characters can be specified.

(black) : The trace event condition is not set.
(red) The trace event condition is set.

(2) Trace mode setting area

Trace Mode

@® Section O Qualify T All

This area is used to specify the trace mode. Select one of the following trace mode
option buttons:

Trace mode Description

Section | Sectional trace [ Traces only when a specified event condition is satisfied.

Qualify Qualified trace Traces only in a range specified with event conditions.

All All trace Traces all factors.

To specify each trace mode, the relevant item (under Execute ) on the menu bar of the
Main window must also be set. The table below lists the combination of settings to
specify each trace mode.
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Trace mode Setting for Execute on the Trace mode setting Delay
menu bar of the Main window in Trace dialog box condition
All trace Uncond. Trace ON No
All Yes
Qualified trace Cond. Trace ON Qualify Yes
Sectional trace Section Yes
No trace Trace OFF

(3) Delay count setting area

Delay Count (=] 1 [=] III

This area is used to specify the delay count in units of frames.
Valid range: 0 < Delay count < 65535

When a delay count is set, the detection of a delay event causes the tracer to trace
source lines or instructions as many as the delay count, then stop.

When the delay count is set to 0, no delay event is detected.
The following events are used as a delay event depending on the trace mode:

Trace mode Delay event
All trace Event conditions specified in the all trace setting area.
Sectional trace | Event conditions specified for Section End in the sectional trace condition setting area
Qualified trace | Event condition specified in the qualified trace condition setting area

(4) Sectional trace condition setting area

Section Trace
Section Start Section End

Used to set and display a sectional trace condition. In sectional trace, the trace is
performed from the start event (condition) to the end event (condition).

Section Start Used to set the trace start event condition.
Section End Used to set the trace end event condition.

To set an event condition, drag the event from the Event Manager to this area then
release the mouse button (drag & drop).

If the same event condition is specified at Section Start and Section End , no trace
information will be output even if this event condition is satisfied.

If two or more events are set, sectional trace (real-time trace) is started when any of
them is established.

(5) OQualified trace condition setting area

Qualify Trace
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Used to set and display a qualified trace condition.
In qualified trace, the trace is performed only when a trace condition is established.

To set an event condition, drag the event from the Event Manager to this area and
then release the mouse button (drag & drop).

If two or more events conditions are set, qualified trace (real-time trace) is performed
each time an event is established.

(6) All trace condition setting area

All Trace

Used to set delay event conditions for All trace.

To set an event condition, drag the event from Event Manager to this area, then
release the mouse button (drag & drop).

If two or more event conditions are set, a trace is performed each time an event is
established.

Function button

Trace condition -
(name)

Each item -
setting

Trace condition -
(name)

Set Tre! | putton: Used to set the trace condition currently being displayed for
SM78KO0S.

The ﬂ mark on the Event Manager changes from black
to red.

Choosing this button before creating a trace condition with

the button is ignored.

Restore Trc || putton: Choosing this button restores the set contents of a trace
condition.

Choosing this button restores the contents of the item set

immediately after the button is selected.

This button is used when each item is to be set again.

button: Choosing this button creates a trace condition.
The created trace condition is registered into the Event
Manager.

button: Choosing this button releases a trace condition.

Choosing this button releases the trace condition being
displayed in this dialog box when the condition is set for

SM78KO0S.
The mark on the Event Manager changes from red to
black.

button: Choosing this button closes the Trace dialog box.
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How to set conditions

«How to set trace event conditions»

The following is an example of setting trace event conditions:

@
@

Choose Cond. Trace ON from the Execute menu of the Debugger Main window.
Open the Event Set dialog box.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventSet ...)

Register event conditions in the Event Set dialog box. In this example, register two events
Event01 and Event02.

Open the Event Manager.

(Choose Event A from the Browse menu of the Debugger Main window, then choose
EventManager ...)

Open the Trace dialog box.

(Choose Trace A from the Browse menu of the Debugger Main window then choose TraceSet...)
(In the Event Manager, choose TraceSet... from the Operation menu.)

Specify the trace mode and delay count.

Select the icon for the event condition to be used, in the Event Manager.

Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button

held down, move the mouse. The mouse pointer changes from R to Q As the mouse is

moved, so too does the icon.
E]F =

Drag the icon into the Trace dialog box.
Once the mouse pointer has been dragged into the Trace dialog box, it changes from Q to

@_ Dropping the icon in the Trace dialog box copies the icon into the dialog box.

Enter a trace event name.
In this example,enter TRACE.

Pressing the button registers the TRACE trace event condition into the Event

Manager.

Pressing the Sef Tre button changes the mark color of the TRACE trace event condition
from black to red, indicating the trace event is enabled.

Sot Tric I Restore Trc I Make Trc I Cancel Trc I Close I
T ome 6]
TiaceMode | @ Secton O Qualiy OAN |
Dolay Count

Section Start icons to specify trace

event conditions.

Saction Trace i Drag & drop event ]

Figure 5-31-1. Setting Trace Event Conditions
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Snap-Shot dialog box Setting dialog box

Outline

The Snap-Shot dialog box is used to set and display snap-shot event conditions.

[How to display this window]

H In the Debugger Main window, choose Trace a from the Browse menu of the menu bar, then
choose SnapShotTraceSet...

B |In the Debugger Event Manager, choose SnapShotTraceSet... from the Operation menu.
® \When the current window is the Debugger Main window:

Press the | GRPH|, , , and keys, in this order.

® \When the current window is the Event Manager:

Press the , |§| and keys, in this order.

Window
|ﬂesture 5nap|| Make Snap I| Cancel Snap Il Cloze I
Snap Hame: =New*" | E
Snap Event: | | | Add I
® Register 7 Shr ) Memory
Register-Bank
O [AX Kl
M emory
Address | | -- | |
Access-Size
] i o i
"I I | N 1 byte 2 byte 4 hyte 8 byte
Figure 5-32. Debugger Snap-Shot Dialog Box
Description

The term snap-shot means the progress of saving the contents of registers, memory, and the SFR in
a trace buffer during execution of a program. The snap-shot event condition specifies the timing at
which a snap-shot is triggered.

Events managed by the Event Manager are used in specifying snap-shot events in this dialog box.
For how to specify snap-shot events, see |How to set conditions|, explained later.

148




5.4 Window Reference Debugger Snap-Shot dialog box

Up to 8 snap-shot event conditions can be enabled at the same time.

The event conditions created and specified in this dialog box are automatically registered into the
Event Manager.

Set Snap Iﬁeslme Snapl Make Snap I Cancel Snap I Close I
(1)<— snap Name B
(2) < 5nap Event: |E| Eventi | I :
Entry: lgel_etel | = (3)
@ Register ' Sfr 2 Memory
| ® R Ot OMemw T ]| (g
Register-Bank
| [CRIES NE
Memory = (5)
(7) Address | | - | |
Access-Size (6)
T |‘ @ 1byte O 2bpte O 4dbyte O 8bypte

(1) Snap-shot event name setting area
Snap Name: “New=™ | E

It is used to set and choose a snap-shot event condition name. When the dialog
box is opened, *NEW** is displayed.

A drop-down list contains the snap-shot event condition names that are already

created. To create one, enter its name from the keyboard. The snap-shot event
name can consist of up to 8 characters.

(2) Snap-shot event condition setting area

Snap Event:

It is used to specify a snap-shot event condition. An event is specified by moving it
from the Event Manager to this area by dragging & dropping it.

Only one event condition or event link condition can be specified in the snap-shot
event condition setting area.

(3) Snap-shot data selection area

@ Register Sk ' Memory

This area is used to select one or more types of data to be subject to snapshot, by
using option buttons.

Item Description

® Reqgister Enables the registration of register data (general-purpose and control registers). A
register can be selected using the register bank setting area and register & SFR data
setting area.

® Sfr Enables the registration of SFR data. An SFR can be selected using the register &
SFR data setting area.

® Memory Enables the registration of memory data. An SFR can be selected using the memory
data setting area.
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(4) Register bank setting area

Reqister-Bank

|

This register bank setting area is used to specify and display the bank number of the
register to be subject to snapshot. The bank number of the register is selected with
the arrow button. This area is enabled only when Register is selected in the snap-
shot data selection area.

(5) Register & SFR data setting area

= 3]

This area is used to specify the register which snapshots and SFR. The contents of
the drop-down list displayed in this area vary with whether Register or Sfr is selected
in the snap-shot data selection area.

When Register is selected

iy e *

This area is used to select a register. Clicking the B button displays a
drop-down list, from which you can select a register.

When Sfr is selected

PO +

This area is used to select an SFR. Clicking the B button displays a
drop-down list, from which you can select an SFR.

(6) Memory data setting area

Memory
Address | | -- |

Acceszs-Size
@ {byte T 2byte O 4 bpte O 8 byte

This area is used to specify the address range and access size for memory data to
be subject to snapshot. This area is enabled only when Memory is selected in the
shap-shot data selection area.

The address range and access size for memory data are specified as listed below.

Item Description
Address Specify an address range as
[ start address| — [ end address].
Address-Size Select an access size with option buttons.
® 1 byte ® 2 byte ® 4 byte ® 8 byte
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Symbols can also be used to specify an address.

Symbol sym

(assembly language source) file#sym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a symbol name of C, precede it with an underscore (). A file
name must be separated from a function or variable name with a sharp (#). A file
name must be separated from a line number with a colon (;).

(7) Snap-shot data setting area

Memory

Address | | -- |
Access-Size
@ {byte " 2byte ' 4dbyte 8 byte

This area lists the registered snap-shot data.

Register, SFR, and memory data can be registered for snap-shot data.

The registered snap-shot data items are written into the tracer upon the detection of
a snapshot event.

To register a snap-shot data item, make necessary settings then click the

button. To delete a snap-shot data item, select a data item to be
deleted then click the button.
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Function button

Bestore Snap| button:

Each item setting — | Make Snap | pytton:

Cancel Snap | button:

button:
button:
button:

How to set conditions

«How to set snapshot event conditions»

button:

Choosing this button specifies the currently displayed
shap-shot event condition. The mark on the Event
Manager turns from black to red. This button is invalid
if it is chosen before a snap-shot event condition is

created using the button.

Choosing this button restores the setting of a snap-shot
event condition.

After each item is re-set, choosing this button restores
their settings to the state in which they were

immediately after the button was

chosen.

Choosing this button creates a snap-shot event
condition. A snap-shot event condition created is
registered with the Event Manager.

Choosing this button cancels a snap-shot event
condition. If a snap-shot condition displayed in this
dialog box has been specified for the simulator, it is
canceled by choosing this button. The mark on the
Event Manager turns from red to black.

Choosing this button closes this dialog box.

Choosing this button adds snap-shot data to the snap-
shot data setting area.

Choosing this button deletes the snap-shot data
selected from the snap-shot data setting area.

The following is an example of setting snap-shot event conditions:

® Open the Event Manager.

(In the Debugger Main window, choose Event a from the Browse menu, then choose the

EventManager ...)
@ Open the Event Set dialog box.

(In the Event Manager, choose EventSet ... from the Operation menu.)
® Register event conditions in the Event Set dialog box.

In this example, register Event01.
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@

Open the Snap-Shot dialog box.

(In the Debugger Main window, choose Trace A from the Browse menu,
SnapShotTraceSet ...)

(In the Event Manager, choose SnapShotTraceSet ...
Set each condition.

Select the icon for the event condition to be used, in the Event Manager.

Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to e As the mouse is

moved, so too does the icon.
B —

Drag the icon into the Snap-Shot dialog box.

then choose

from the Operation menu.)

Once the mouse pointer has been dragged into the Snap-Shot dialog box, it changes from Q to

@. Dropping the icon in the Snap-Shot dialog box copies the icon into the dialog box.
Enter a snap-shot event name.
In this example, enter SNAP.

Pressing the button registers the SNAP snap-shot event condition into the Event

Manager.

Pressing the | . button changes the mark color of the SNAP snap-shot event
condition from black to red indicating the snap-shot event is enabled.

Eile Edit Yiew Operation
E“ Eventdl ||E| Event0Z |

Event Manager

Jump

Set Snap Iﬂestnre Snapl Make Snap lG @ ;e
Snap Name: SNAP
Snap Event: (B EI T Drag & Drop event icons
E E n to specify snap-shot
Entiy: event conditions.
‘ ) Reqister O Skr ® Memory ‘
0x100 - 0x1f Register-Bank
| H | (2]
Memory
Address [0x100 | - |oxief |
Access-Size
il |* ® ] hyte O 2hyte T dbpte O B byte
Figure 5-32-1. Setting Snap-Shot Event Conditions
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Stub dialog box Setting dialog box

Outline

The Stub dialog box is used to set and display stub event conditions.

[How to display this window]
M In the Debugger Main window, choose StubSet... from the Browse menu.
H In the Debugger Event Manager, choose StubSet... from the Operation menu.
® \When the current window is the Debugger Main window:

Press the [GRPH], [B], and [U] keys, in this order.

® When the current window is the Event Manager:

Press the | GRPH|, |§| and keys, in this order.

Window

|ﬁesture Stub || Make Stub I| Cancel Stub Il Cloze I

Stub Hame: =M ew™= | E

Stub Event: | |

GoTo: | |

Figure 5-33. Debugger Stub Dialog Box

Description

The stub function enables execution of a user program downloaded or written by on-line assembly to
a free memory area, when an event occurs. The stub event condition specifies when the stub
function is to be executed.

Event and event link conditions registered in the Event Manager are used in specifying stub events in
this dialog box.

For how to specify stub events, see [How to set conditions|, explained later.

Only one of these conditions can be simultaneously enabled.
The events created in this dialog box are automatically registered into the Event Manager.
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5.4 Window Reference Debugger Stub dialog box

| SetStub |[Restore Stub || Make Stub || Cancel Stub ||  Close |
(1) =<1 Stub Name: [Stubii | (2]
(2) <<—SwbEvent |[EJ[ Evenll | |
(3) =<—GoTu: [_toap |

(1) Stub event name setting area

Stub Name: “New™ |

This area is used to set and choose a stub event condition name. When the
dialog box is opened, **NEW** is displayed.

A drop-down list contains the stub event condition names that are already
created. To create one, enter its name from the keyboard. The stub event
name can consist of up to 8 characters.

(black): No stub event condition has been set.
(red) : A stub event condition has been set.

(2) Stub event condition setting area

Stub Event:

This area is used to specify a stub event condition.

An event is specified by moving it from the Event Manager to this area by
dragging & dropping it.

Only one event condition or event link condition can be specified in the stub event
condition setting area.

(3) Jump address setting area

GoTo:

This area is used to specify the start address of a user program to be executed
when a stub event occurs.

* The program to be executed by the stub function should end with the RET
instruction.

Symbols can also be used to specify an address.

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name
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When specifying a function or variable name of C, precede it with an underscore

A file name must be separated from a function or variable name with a sharp (#).
A file name must be separated from a line number with a colon (:).

Function button

- button: Choosing this button specifies the currently displayed
stub event condition for the simulator. The mark on

the Event Manager turns from black to red.
This button is invalid if it is chosen before a stub event

condition is created using the button.
button: Choosing this button restores the setting of a stub

event condition.

After each item is re-set, choosing this button restores
their settings to the state in which they were

immediately after the button was

chosen.

Each item setting - - button: Choosing this button creates a stub event condition.

A stub event condition created is registered with the
Event Manager.

Cancel Stub | button: Choosing this button cancels a stub event condition.

If a stub condition displayed in this dialog box has been
specified, it is canceled by choosing this button. The
mark on the Event Manager turns from red to black.

button: Choosing this button closes this dialog box.

How to set conditions

«How to set stub event conditions»
The following is an example of setting stub event conditions:

® Open the Event Manager.

(In the Debugger Main window, choose Event a from the Browse menu, then choose the
EventManager... )

@ Open the Event Set dialog box.

(In the Event Manager, choose EventSet... from the Operation menu.)
® Register event conditions in the Event Set dialog box.

In this example, register Event01.
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@

Open the Stub dialog box.

(In the Debugger Main window, choose StubSet... from the Browse menu.)

(In the Event Manager, choose StubSet... from the Operation menu.)

Set each condition.

Select the icon for the event condition to be used, in the Event Manager.

Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to G As the mouse is

moved, so too does the icon.
[

Drag the icon into the Stub dialog box.

Once the mouse pointer has been dragged into the Stub dialog box, it changes from G to @
Dropping the icon in the Stub dialog box copies the icon into the dialog box.

Enter a stub event name.
In this example, enter STUB.

Pressing the button registers the STUB stub event condition into the Event

Manager.

Pressing the button changes the mark color of the STUB stub event condition

from black to red, indicating the stub event is enabled.

= Event Manager
Eile Edit Yiew Operation Jump
Drag & drop event [EJ[_EvertdT ]

icons to specify stub
event conditions. Q

Set Stub I|Hest0le Stub Il Make 5lu1 ancel Stub I| Close I

Stub Name: . 5TU | (2]
Stub Event: Evel @ |

GoTo: |_mkey |

Figure 5-33-1. Setting Stub Event Conditions
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5.4 Window Reference Debugger Trace View window

Trace View window View window

Outline

The Trace View window is used to display trace results.

[How to display this window]
| In the Debugger Main window, choose Trace a from the Browse menu, then choose TraceView.

H |n the Debugger Main window, choose the tool bar button.
® \When the current window is the Debugger Main window:

Press the | GRPH|, , , and keys, in this order.

Window
T |-
Frame Time Addr Data Statu Addr Data Statu Jmpa Disds=m
A |04055 FEFa8 00 WE ;I
A 04056 FEF9 00 WE
A |04057 Z 01ED 4E H1 CHFP A, 0OFEZ1H
A4 |04058 01EE 21 OF
A4 04059 FEF9 00 FF
A |04060 FE21 00 FF
A 04061 2 01EF ED M1 ENZ 21F4H
A 04062 01F0 03 0]
A 04063 C 01F1 30 M1 HCH ALK
A 04064 FEF9 00 EP
A 04065 FEFa3 00 FF
A |04066 FEF9 00 WE
A |04067 FEF3 00 WE
A |04068 4 01F2 4E M1 CMP A, _cwal
A 040619 01F3 20 OF j
A 04070 FEF2 00 EP
A 04071 FE20 00 EP b
« | [+

Figure 5-34. Debugger Trace View Window

Description

The Trace View window is used to display trace results.

The tracer buffer is a ring structure. If the amount of data to be written is more than the trace buffer
size, the oldest data is overwritten. In the window, frame numbers are assigned sequentially, with
frame O being assigned to the oldest data item.

The size of the trace buffer can be changed in the Extended Option dialog box. Alternatively, it can
be changed by selecting Execute - Trace OFF for the Debugger Main window if the tracer function
is not in use.
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5.4 Window Reference Debugger Trace View window

The Trace View window is either in the active status or in the hold status. However, only the active
Trace View window can re-display trace data.

Trace View

Frane Time Addr Data Statu Addr Data Statu Jnpa Disism

A |04078 FE23 FE RP
4 104079 FEF8 BE wp
4 (04080 FEF9 FE P
A 04081 C 0OFB 99 M1 MOVW _tmp.AX
4 [04082 0OFC 24 OP
s |04083 FEF8 6E RP

(3) A [04084 FEF9 FE RP
a 04085 FE24 6E WP @(4)
A [04086 FE25 FE P

04087 ~ Event Break
1B ‘S 04088 C O00FD EA M1 CMPV AX, #0FECOH

(2)@ S 04089 00FE CO OP
S 04090 00FF FE op
S |04091 FEFB 6E RP
S 04092 FEFS FE RP 1
S 04093 C 0100 BD M1 BNZ $106H —
S 04094 0101 04 opP

4095 Step Break J
(1) Block information
Ll 04087 Event Break |
—— i

Block information is written to the tracer at a break of the user program. The block
information is indicated using a lateral line per area. When it is written depends on
the current and previous modes.

Mode of most recent execution Current execution mode

Real-time execution Real-time execution
Step execution

Step execution Real-time execution
Step execution by changing the execution address

(2) Point mark view area

__ This area displays the setting condition of each type of events. When an execution
event or access fetch event is set for a trace address, the mark corresponding to the
event type is displayed on the left of the trace address.

|| Mark Description
B E An event condition is set.

L The final phase of an event link is set.
|| B A break event is set.

T A trace event is set.

Ti A timer event is set.

S A snap-shot event is set.

U A stub event is set.

A Two or more events are set.
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5.4 Window Reference Debugger Trace View window

(3) Trace mode view area

The trace mode view area displays trace modes.

A : Overall trace
Q : Qualified trace

S: Step execution trace

FEg el o oo o

(4) Trace result view area

4 4 Y Y N/ N\ I
Fxram Time ||Addxr Data Statul||ldddr Data Statu|Impal| Disdssm

o407 FEZ3 FE REF

o407 FEFS BE s

o4aos FEFY FE E

o408 CZ||O0OFE 99 M1 HOWW _ tmp. AX
o408 ooz 24 O

o408 FEFES BE P

o408 FEFY FE EF

o408 FEZ4 &E WE

o408 FEZS5 FE WE

o408 Event Breald

o 0 €) @ ® ®

The trace result view area displays trace results.

Choosing Trace View A from the View menu in the Debugger Main window enables
the display format (view/hide) of the trace result view area to be changed.

In addition, selecting this area enables using the jump and window link functions.

<Window link function>
This function works as follows:
1. Make the trace window current.

Select the desired window by choosing Operation — Window Connect A for the
Debugger Main window.

Window Connect A menu item Linked window
SourceText ... Source window
Assemble ... Assemble window
Memory ... Memory window

2. If the window specified at 1 is not open, open it using the menu or button.
3. Select the trace result view area of the Trace View window using the mouse.

4. Data pointed to by the address of the trace result selected at 3 is displayed in
reverse video in the view area of the window selected at 1. As long as the
window link function is in use, the data in reverse video in the linked window
moves simultaneously when the area selected in the trace window is shifted.

<Jump function>

This function works as follows:

1. Select the trace result view area of the Trace View window using the mouse.

2. Select the desired window from the Jump menu of the Debugger Main window.
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5.4 Window Reference Debugger Trace View window

® Frame

@ Time

® Addr

Jump menu item Jump-destination window
SourceText ... Source window
Assemble ... Assemble window
Memory ... Memory window

3. A jump occurs to the window selected at 2, using the address selected in the
Trace View window as a pointer. Open the jump-destination window, if it is not
open.

Frame number area that displays trace frame numbers. 0 is the oldest trace frame
number. The newer the trace frame, the larger its number will be.

Range: 0 < Trace frame number < 61449

The time tag area that displays the number of clock pulses taken by the target chip
between the start of the execution of the immediately preceding trace address and
the start of the execution of the current trace address.

Data  Status

This is a fetch access result area. The fetch access result area displays program
fetch results and snap-shot data.

The fetch access status is displayed in the Status field:

<Fetch status>

Status Information displayed
BRM1 Fetch of the first byte of the first instruction
encountered after a program branch
Program fetch - - -
M1 results Fetch of the first byte of an instruction
OoP Operation code fetch
IF Invalid fetch
SNAP Snap-shot data
Others None

<Program fetch results>
Address Fetch Address
Data Fetch data

<Snap-shot data>

Item Snap-shot type Information displayed
Address Register Register name
SFR SFR name
Memory Memory address
Data Register Register value
SFR SFR value
Memory Memory contents
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5.4 Window Reference Debugger Trace View window

@ Addr Data Status
This area displays data access results.

<Access status>

Status Information displayed
VECT Vector read
RWP Data read or write by a user program
RP Data read by a user program
WP Data write by a user program
Address Address
Data Data
® Jmpa This area displays the last address of a branch destination. This information is

displayed only when the fetch status is BRML1.

® DisAsm This area displays disassembly results. This information is displayed only when the
fetch status is BRM1 or M1.
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5.4 Window Reference Debugger Trace Pickup dialog box

Trace Pickup dialog box Selection dialog box

Outline

The Trace Pickup dialog box is used to specify conditions for displaying trace results in the Trace
View window.

[How to display this window]
B When the Trace View window is an active window:
In the Debugger Main window, choose Trace View a from the View menu, then choose Pick Up....
® When the current window is the Debugger Main window:

Press the , , , and |E| keys, in this order.

Window
Pick up data of tracel Maszk
asm |#|[o000 | [FFFF |
|["] | |FF | Pick up OFF
Data Size Reset
O Status All status [ 3] Cancel
1 External Probe ||]|] Help
Kind of frame? All Frame
Figure 5-35. Debugger Trace Pickup Dialog Box
Description

Set a pickup condition in the Trace Pickup dialog box.
A trace frame that satisfies the pickup condition is extracted from the trace results displayed in the
Trace View window and displayed in it.

Use check boxes to select the conditions (items) to be validated.
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I Trace Window I

Pick up data of trace! Mask

(1)=& Oaddess  [asm [¢][0000 | [FFFF |
(2) =—1—Opvaa [00 | [FF |
Data Size

B)<—1F Tstaws (Al status [ #]
(4) <—1%— [ Extermnal Probe |l]l] | |FF
Kind of frame? E

(1) Address condition specification area
Mazk

CliAddress! [asm |#[[o000  [[FFFF |
Use this area to specify an address value as a pickup condition. Specify an
address specification mode, address value, and address mask value.

Address specification Address value
mode
asm Enables the use of immediate data and symbols.
Mask Used to specify a mask value for the address condition. OR of the mask value to
be specified here causes the above address value to become the address
condition.

(2) Data condition specification area

[ Data [ | [FF |

D ata Size m

Use this area to specify a data value as a pickup condition. Specify a data value
and data mask.

Specify the data with a common integer, a character constant, or a character string
constant.

Mask Used to specify a mask value for the data condition. OR of the mask value to be
specified here causes the above data value to become the data condition.

Data Size Used to specify the data size selected from the following table.
Data Size Description
All Size Frames of any size are to be picked up.
BYTE Only frames accessed in byte size are to be picked up.
WORD Only frames accessed in word size are to be picked up.

(3) Status condition specification area

[ Status E
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Use this area to specify the status as a pickup condition. Accepted status

condition area listed. The following table lists the acceptable status conditions.

Status Explanation
condition
All status Picks up all frames.
BRM1 Picks up only the frame that first performed an M1 fetch operation after program
branch.
M1 Picks up only the frames that performed an M1 fetch operation.
oP Picks up only the frames that performed a fetch operation.
R Picks up only the frames that performed a read operation.
RP Picks up only the frames that performed a read operation in the user program.
RW Picks up only the frames that performed a read/write operation.
RWP Picks up only the frames that performed a read/write operation in the user program.
VECT Picks up only the frames that performed a vector read operation.
W Picks up only the frames that performed a write operation.
WP Picks up only the frames that performed a write operation in the user program.

(4) External sense data condition specification area

1 External Probe |["] | |FF |
Kind of frame?

The simulator does not support this area.

Function button

Retrieval condition button: Choosing this button picks up trace data according to
the set contents. Choosing this button displays only
frames that satisfy specified conditions on the Trace
View window. Choosing this button when the Trace
View window is active displays the trace frames that
satisfy the set condition as a result of retrieval on top of

the Trace View window.

Pick up OFF ] button: Choosing this button displays all pre-pickup trace data
on the Trace View window where the trace data picked

up by the button is already displayed.

Reset button: Choosing this button initializes the set contents of each
condition.
Cancel button: Choosing this button closes this dialog box without

picking up trace data.

button: Choosing this button displays the help window.
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Timer dialog box Setting dialog box

Outline

The Timer dialog box is used to display the results of execution time measurement, and set timer
event conditions.

The timer event condition specifies the start and end events necessary to measure the execution time
(on the actual chip) of a section of a program.

[How to display this window]
H In the Debugger Main window, choose Timer... from the Browse menu.

H |n the Debugger Main window, choose the button.

H In the Debugger Event Manager, choose Timer... from the Operation menu.
® \When the current window is the Debugger Main window.

Press the | GRPH|, , and |I| keys, in this order.

® \When the current window is the Event Manager:

Press the | GRPH|, |§| and |I| keys, in this order.

Window
= Timer Window
I Set Timer I|Hestule Timer|| Make Timer IlEan-::eI Timer|| Clear Timer I| Cloze I
Timer Name: |Timerl]1 | E
[ Start Event— | Min Sec msec usec
[EJ[ EventOT | Runtime (0 | [0 | [3 | [564.0|
TEnd Event | Max lime |':I | |':I | |l] | |HB.[I |
EEerZ]] | Mintme 0] [0 | [0 ] [360 ]
Average Min Sec msec usec
Runtme (0 | [0 | [0 | [962 |
Pazz Count time[z])

Figure 5-36. Debugger Timer Dialog Box
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Description

The event and event link condition being registered in the Event Manager are used to specify the
timer event condition by this dialog box. For details of how to set events, see [ How to set conditions|
explained later.

The timer event conditions to be created and set by this dialog box are automatically registered into
the Event Manager.

Up to eight timer event conditions can be enabled at the same time.

The result of execution time measurement is displayed by selecting the timer event condition name in
the timer event condition setting area.

The time between the start of program execution and a break can be displayed, by selecting Run-
Break from the timer event name setting area.

Step execution time is not measured, however.

The result of timer measurement is cleared by breaking in on a program and starting it again.

Tlmcr Window

mg e g

2 r{End Event ‘\fo wme [ | [ ] [ 1 [ = (3)
2) N _ Mmme[:| »»»»» |:] _____ |:|
Run time l:Mlm I:s]ec l:mxlec [:“‘]ec (4)
Pass Count |:|lime[:]

(1) Timer event name setting area

Timer Hame: Hew™= |

This area is used to specify and display a timer event name. When the dialog box
is opened, *NEW** is displayed.

The names of the timer event conditions that have already been created are
displayed in the drop-down list box. Timer event name “Run-Break”, which displays
the time between the start of program execution and a break, is already registered
by default (but not displayed within the Event Manager). To create a new timer
condition, enter it from the keyboard.

A new timer event name of up to eight characters can be specified.

(black) :  The timer event condition is not set.

(red) The timer event condition is set.
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(2) Timer event condition setting area

_ This area is used to specify timer event conditions.
Start Event

To set an event, drag the event or event link condition from the Event
I:I Manager to this area then release the mouse button (drag & drop).

TEnd Event Only one event or event link condition can be specified for each of the start

I:I and end events.

Start Event Used to set the event for starting execution time measurement.

End Event Used to set and display the event for terminating execution time
measurement.

(3) Execution time view area

Min Sec F— — This area displays the results of program

] execution time measurement. U to
Run time |l] | |I] | |l] | |12'B | approximately 14 minutes and 18 se(?onds
| | | | | can be measured. In addition to the total

o execution time between the specified start and
Min time | | | | | | | | end event conditions, the maximum and
minimum execution times between the
conditions can be measured at the same time.

Max ime |--- | |

Execution time Description
Run time Displays the total execution time.
Max time Displays the maximum execution time.
Min time Displays the minimum execution time.

When Run-Break is specified as a timer event name, --- is displayed in Max time
and Min time areas.

(4) Average execution time view area

Average -
Min Sec msec usec

Runtme (0 | [0 | [0 | [128 |
Pazz Count |:| time[s]

This area displays the average execution time required for unit processing and the
number of times unit processing has been executed.

Item Description
Run time Displays the average execution time.
Pass Count Displays the number of times unit processing has been
executed.
Valid range: 0 < number < 65535
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Debugger Timer dialog box

Function button

Set Timer || pytton:

Restore Timer| b tton:

Eachitem _ | Make Timer | y,tton:
setting

Cancel Timer | b tton:

Close button:

How to set conditions

«How to set timer event conditions»

Choosing this button sets the timer event condition currently
being displayed.

The E mark on the Event Manager changes from black to
red.

Choosing this button before creating a timer event condition by

the button is ignored.

Choosing this button restores the set contents of a timer
condition.

Choosing this button restores the contents of the item set

immediately after the button is selected. This

button is used when each item is next set.

Choosing this button creates a timer event condition.

The created timer event condition is registered in the Event
Manager (but is not set).

Choosing this button releases a timer event condition.

Choosing this button releases the timer event condition being
displayed in this dialog box when the condition is set.

The E mark of the Event Manager changes from red to
black.

Choosing this button closes the Timer dialog box

The following is an example of setting timer event conditions:

® Open the Event Set dialog box.

(Choose Event from the Browse menu of the Debugger Main window, then choose EventSet...)
@ Register event conditions in the Event Set dialog box.
In this example, register two events Event01 and Event02.

® Open the Event Manager.

(Choose Event from the Browse menu of the Debugger Main window, then choose

EventManager...)
@ Open the Timer dialog box.

(Choose Timer... from the Browse menu of the Debugger Main window.)

(In the Event Manager, choose Timer... from the Operation menu.)
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©® Select the icon for the event condition to be used, in the Event Manager.
Position the mouse pointer to the icon, press the mouse button then, keeping the mouse button
held down, move the mouse. The mouse pointer changes from R to G As the mouse is

moved, so too does the icon.
B[

® Drag the icon into the Timer dialog box.

Once the mouse pointer has been dragged into the Timer dialog box, it changes from e to @
Dropping the icon in the Timer dialog box copies the icon into the dialog box.

@ Enter a timer event name.
In this example, enter TIMER.

Pressing the button registers the TIMER timer event condition into the Event

Manager.

©® Pressing the |_i3etTimer: | hytton changes the mark color of the TIMER timer event condition
from black to red, indicating the timer event is enabled.

Eile Edit Yiew Operation Jump

[E[EventdT ] [E][ Event0 ] Drag & drop event icons
to specify timer event

% conditions.

Timer Window

\l/'lmer I|Hesture Timel|| Make Timer I|Eance| Timer|| Clear Timer I| Cloze I

[ Stal Min Sec msec usec
0l
e BB e ) 5 9
|
|

- End Event Max time | | | | | | |

El Min time | | | | | | |
Average Min Sec mEec usec

Hun time | | | | | | | |

Pazs Count I:I time[z]

Figure 5-36-1. Setting Timer Event Conditions

Caution

When measured execution time has exceeded the maximum measurable time (14 minutes and 18
seconds), selecting the relevant timer event name displays an error message “Result of Timer
measurement is over.” to indicate that measurement has failed.
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Coverage window View window

Outline

The coverage window displays coverage results.

[How to display this window]
W |n the Debugger Main window, choose Coverage a from the Browse menu, then choose View....
B When the current window is the Debugger Main window:

Press the , , @ and keys, in this order.

Window

= Coverage |~

i v]|| Search || Close |
Addr  +8 o .8 e

aay - e e e e .
aag
a9
a8a
aap
aac
aap
(5]5]3
aar
a8
1811

HE

*
LI
LI
LI A
LI A

o% % ok R % oo
*
*

EIEE O
o% % ok R % oo
¥ o% % %
¥ o% % %
¥ o% % %
¥ o% % %
¥ o% % %
¥ o% % %
LI I I A
o% % ok R % oo
o% % ok R % oo

*
*

Figure 5-37. Debugger Coverage Window

Description

The Coverage window displays coverage measurement results.

To measure coverage, be sure to select Coverage ON from the Execute menu of the Debugger Main
window.

This window is in either active or held state. It can be a target of redisplay only when it is active.
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Debugger Coverage window

(1) Address view area

a.

(2) Coverage view

addr The address view area displays coverage addresses.

In addition to displaying coverage addresses, this area can be used to perform the
following function:

Jump function

The jump function causes a jump to the Source, Assemble, or Memory window,
with a selected address being the jump pointer. The jump destination window is
displayed from the location indicated by the jump pointer.

This function is used as follows (when jumping to the Source window):
1. Select an address.
2. In the Main window, select SourceText... from the Jump menu or press the

GRPH]|, , and keys, in this order. Or, press the [CTRL|+| U] shortcut

keys.

area

+8 +4

+8 +C The coverage view area displays coverage results.

The symbols displayed in this area have the
following meaning:

HE

¥ ¥ ¥ ¥ ¥ ¥ X ¥ ¥ X ¥ ¥ X ¥ ¥ X
® O ¥ . . . . . ¥ ¥ ¥ ¥ ¥ ¥ ¥ | |
¥ R L L L L . . EOE O N O O O O |4
Symbol Meaning
No execution, reading, or writing was performed.
Only reading was performed.
W Only writing was performed.
* Only execution was performed.
$ Execution and reading were performed.
# Execution and writing were performed.
A Reading and writing were performed.
% Execution, reading, and writing all performed.
Function button
button: Displays coverage efficiency. The Coverage Efficiency View dialog box
is opened.

button: Searches for coverage information to be displayed. The Find dialog

box is opened.

button: Closes the Coverage window.

When the Coverage window is closed, the Coverage Efficiency View and
Coverage Condition Setting dialog boxes, if open, are also closed.
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Coverage Efficiency View dialog box View dialog box

Outline

The Coverage Efficiency View dialog box displays coverage results in efficiency.
This dialog box is closed when the Coverage window is closed:

[How to display this window]

W In the Debugger Main window, choose Coverage a from the Browse menu, then choose
Efficiency...

B In the Coverage window, choose the Efficiency] ptton,

W In the Coverage Condition Setting dialog box, choose the button.

® \When the current window is the Coverage window:

Press the , , |§| and keys, in this order.

Closing the Coverage window also closes the Coverage Efficiency View dialog box.

Window

= Coverage - Efficiency Yiew

|§unditiunl| Help I

Survey Range Results[X]

« | [+

Figure 5-38. Debugger Coverage Efficiency View Dialog Box

Description

The Coverage Efficiency View dialog box displays the coverage efficiency in the range specified in the
Coverage Condition Setting dialog box.
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Debugger Coverage Efficiency View dialog box

(1) Coverage range view area

Survey Hange

The coverage range view area displays the coverage efficiency

demo? . cft_dis
dema? . cf_kes

demo? . cf_mks

measurement range.

This area displays the address range specified in the Coverage
Condition Setting dialog box.

If the range has been specified with a function name, it is displayed
in the format “file-name#_function-name. ”

o |

[+

(2) Coverage efficiency view area

The Coverage efficiency view area displays coverage efficiency.
Results[¥] . . . . .
Coverage efficiency is the percentage to which specified states (i.e.,
FAFori 100 : : » :
execution, reading, and writing) have occurred in the measurement
F.-';FO rll'lll| U range.
F/Fork 0
F/Forll 100 The table below lists the states and corresponding symbols.
F/ForR 100
FAALL 24
(2/2)
State Description
F/Forw Ratio of fetches at locations where fetches or memory writes were carried out
W/Forw Ratio of memory writes at locations where fetches or memory writes were carried out
F/ForR Ratio of fetches at locations where fetches or memory reads were carried out
R/ForR Ratio of memory reads at locations where fetches or memory reads were carried out
W/WorR Ratio of memory writes at locations where memory writes or reads were carried out
R/WorR Ratio of memory reads at locations where memory writes or reads were carried out
F/ForWorR Ratio of fetches at locations where fetches, memory writes, or reads were carried out
W/ForWorR Ratio of memory writes at locations where fetches, memory writes, or reads were
carried out
R/ForWorR Ratio of memory reads at locations where fetches, memory writes, or reads were
carried out
ForW/ForWorR | Ratio of fetches or memory writes at locations where fetches, memory writes, or reads
were carried out
ForR/ForWorR | Ratio of fetches or memory reads at locations where fetches, memory writes, or reads
were carried out
WorR/ForWorR | Ratio of memory writes or reads at locations where fetches, memory writes, or reads
were carried out
F/ALL Ratio of fetches at all locations (locations where fetches, memory writes, or reads
were carried out and locations that have not been accessed)
W/ALL Ratio of memory writes at all locations
R/ALL Ratio of memory reads at all locations
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(212)

ForW/ALL Ratio of fetches or memory writes at all locations
ForR/ALL Ratio of fetches or memory reads at all locations
WorR/ALL Ratio of memory writes or reads at all locations
ForWorR/ALL Ratio of fetches, memory writes, or reads at all locations

Function Button

button; Closes the Coverage Efficiency View dialog box.

LCondition | button: Sets coverage efficiency view conditions.
The Coverage Condition Setting dialog box is opened.

button: Opens the help window.

175



5.4 Window Reference

Debugger Coverage Condition Setting dialog box

Coverage Condition Setting dialog box

Setting dialog box

Outline

The Coverage Condition Setting dialog box is used to set the conditions and range for coverage

efficiency measurement.

This dialog box is closed when the Coverage window is closed.

[How to display this window]

B In the Debugger Main window, choose Coverage A from the Browse menu, then choose

Condition...

m |n the Coverage Efficiency View dialog box, choose the button.
® \When the current window is the Coverage window:

Press the , , |§| and @ keys, in this order.

Closing the Coverage window also closes the Coverage Condition Setting dialog box.

Window
= Coverage - Condition Setting
| E.IE‘ I | Yiew I | Cancel I
Survey Range Procedure
<< Survep I demo?.c#t hduilfd
= demo? .c#_main
demo? .clt data[—]
demo2.c# disp|#*
« | [#] |__Delete I «| | [+
Address Hange:| | - | | | Add I
™ Survey Condition
F/Fory +
W/Fory
F/ForR —]
R/ForR b
Figure 5-39. Debugger Coverage Condition Setting Dialog Box
Description

The Coverage Condition Setting dialog box is used to specify the coverage measurement information
to be displayed in the Coverage Efficiency View dialog box.
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= Coverage - Condition Setting
| 0K || View I| Cancel I
(l) Sufvey Hanﬁe\ N Procedure - 9(2)
g deno2 .clt main << Survey |[|demo2 _c#_hdwil +]|
" ||exBFE28 - BxAFE ‘;I,demulcu main| ||
' 1 demo2.c#f_disp|#
\,,‘I I ’l., Delete I ‘.II |.‘ K
(3) =< Address Range: [0x0FE20 | - [0x0FE30 ||  Add |
" Survey Condition
(4) R/ForR
W/ UorR
B/YorR 3,
(1) Selection list view area
Survep Range Displays the currently chosen measurement range of coverage
efficiency. Coverage efficiency is measured over the range chosen in
Bz BFEB — BxBFE’ this area. The measured coverage efficiency is displayed in the

Coverage Efficiency View dialog box.

«| | [+

An item can be added to the selection list in either of the following ways:

a. Adding a function in the function list
1. Specify the coverage condition.
2. Select the function to be added in the function list view area, and click the

button,
To delete a function from the selection list, use the button.

b. Adding an address range
1. Specify the coverage condition.
2. Enter an address range in the address specification area, and click the

bution.
To delete an address range from the selection list, use the

button.

To display the coverage efficiency for the items registered in the list, click the

button. The contents of the list are displayed in the Coverage

Efficiency View dialog box.
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(2) Function list view area

Procedure The function list view area displays functions used to specify a coverage
demoZ .cH_hdwil+ efficiency address range.
demo?.c#t main| | This area displays the names of the functions registered in the load
d e ma t data: module file currently loaded.
dE|mu|2 -c di|5P + Select a function name and coverage condition (in the coverage condition
* -+

specification area), and click the [££3urvey I button. The selected

function is registered in the selection list view area. A function name that
has been added to the list is displayed in gray.

(3) Address specification area

Address Range: [0x0FE20 | - [0x0FE30 ||  Add |

The address specification area is used to specify the address range for measuring
coverage efficiency. Symbols can also be used to specify an address, as follows:

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a function or variable name, precede it with an underscore ().
A file name must be separated from a function or variable name with a sharp (#).
A file name must be separated from a line number with a colon (:).

(4) Coverage condition specification area

Survey Condition

The coverage condition specification area is used to select the state for which
coverage efficiency will be measured, from the following:

(1/2)

State Description
F/Forw Ratio of fetches at locations where fetches or memory writes were carried out
W/ForW Ratio of memory writes at locations where fetches or memory writes were carried out
F/ForR Ratio of fetches at locations where fetches or memory reads were carried out
R/ForR Ratio of memory reads at locations where fetches or memory reads were carried out
W/WorR Ratio of memory writes at locations where memory writes or reads were carried out
R/WorR Ratio of memory reads at locations where memory writes or reads were carried out
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Debugger Coverage Condition Setting dialog box

(212)

F/ForWorR Ratio of fetches at locations where fetches, memory writes, or reads were carried out

W/ForWorR Ratio of memory writes at locations where fetches, memory writes, or reads were
carried out

R/ForWorR Ratio of memory reads at locations where fetches, memory writes, or reads were
carried out

ForW/ForWorR | Ratio of fetches or memory writes at locations where fetches, memory writes, or reads
were carried out

ForR/ForWorR | Ratio of fetches or memory reads at locations where fetches, memory writes, or reads
were carried out

WorR/ForWorR | Ratio of memory writes or reads at locations where fetches, memory writes, or reads
were carried out

F/ALL Ratio of fetches at all locations (locations where fetches, memory writes, or reads were
carried out and locations that have not been accessed)

W/ALL Ratio of memory writes at all locations

R/ALL Ratio of memory reads at all locations

ForW/ALL Ratio of fetches or memory writes at all locations

ForR/ALL Ratio of fetches or memory reads at all locations

WorR/ALL Ratio of memory writes or reads at all locations

ForWorR/ALL Ratio of fetches, memory writes, or reads at all locations

Yiew

Cancel

<<

e Ye >

mo

Delete

T
c
>
(@]
=
o
>
o
c
—
—
o
-]

Survey | button:

Displays the contents of the selection list view area in the Coverage
Efficiency View dialog box.

button:

Displays the coverage efficiency. The Coverage Efficiency View dialog
box is opened.

button:

Cancels modification. Clicking this button restores the initial settings. If

the button has been clicked, modification before clicking the
button is not canceled.

button:

Registers a function name specified in the function list view area into the
selection list view area.

button: Deletes a specified function name from the selection list view area.

button: Deletes a specified address range from the selection list view area.

Registers an address range specified in the address specification area
into the selection list view area.

button:

179




5.4 Window Reference Debugger Coverage Memory Clear dialog box

Coverage Memory Clear dialog box Setting dialog box

Outline

The Coverage Memory Clear dialog box is used to clear coverage results.

[How to display this window]
B When the Coverage window is open:
In the Debugger Main window, choose Coverage A from the Browse menu, then choose Clear...
® When the current window is the Coverage window:

Press the , , |§| and keys, in this order.

Window
= Coverage - Memory Clear
Address Range: |Em | - |I]::FFFF
| 1] 4 I | Cancel I
Figure 5-40. Debugger Coverage Memory Clear Dialog Box
Description

The Coverage Memory Clear dialog box is used to clear coverage results in the specified address
range.

The settings in the Coverage window and Coverage Condition Setting dialog box are initialized.

(1) Address specification area

Address Range: |Em | - |I]::FFFF

The address specification area is used to specify the coverage memory address
range to be cleared. Symbols can also be used to specify an address, as follows:

180




5.4 Window Reference Debugger Coverage Memory Clear dialog box

Symbol sym

(assembly language source) file#tsym

Function or variable _fnc

(C source) file#_fnc (for static function or variable)
Line number in source text file:no

SFR sfrname

sym: Symbol name fnc:  Function or variable name

file: File name no: Line number sfrname: SFR name

When specifying a function or variable name, precede it with an underscore ().
A file name must be separated from a function or variable name with a sharp (#).
A file name must be separated from a line number with a colon (:).

Function button

button: Clears the specified address range in coverage memory.
button: Closes the Coverage Memory Clear dialog box.
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View File Load dialog box Selection dialog box

Outline

The View File Load dialog box is used to load a view file corresponding to the current window, and
open a window for referencing the view file.

[How to display this window]

When the Local Variable, Assemble, Memory, Stack, SFR, Trace View, or Coverage window is the
current window:

M In the Debugger Main window, choose Open... from the File menu.

® Press the |GRPH]|, , and |§| keys, in this order.
® Press the |[CTRL +|§| shortcut keys.

When the Variable window is the current window:

H |n the Variable window, choose Open/save Condition A from the File menu, then choose Open
Condition...

® Press the , , |§| and |§| keys, in this order.

When the Register window is the current window:

m |n the Register window, choose Open/save Condition A from the File menu, then choose Open
Condition...

® Press the , , |§| and |§| keys, in this order.

When the Event Manager is the current window:
H In the Event Manager, choose Open... from the File menu.

® Press the |GRPH]|, , and |§| keys, in this order.
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Window

File Name Directories 0K I
bAsm

Cancel
[-]
[a] Reset
[b-]
[Fe] Help
[d]
[e]
]

(When opened from the Memory window)

Figure 5-41. Debugger View File Load Dialog Box

Description

The View File Load dialog box loads a view file and opens a window for referencing the view file.
After the view file is loaded, the window returns to hold mode.

=
File Name S Directories ~ ~ .
= i
{g}
(1) =]
- > (2)
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Debugger View File Load dialog box

(1) File selection area

File Name

It is used to specify a view file to be loaded. When the dialog box
is opened, the area contains the file patterns listed below. A list of
files below this area contains the names of files corresponding to
the file patterns in the current directory.

A file name may be entered from the keyboard, or selected from
the list by using the tab or arrow keys or by clicking the mouse
button. (Double-clicking the mouse is equivalent to choosing the
OK button.)

Default extensions when the dialog box is opened

Window Default extension
Variable window var
Local Variable window loc
Assemble window dis
Memory window mem
Register window reg
Stack window stk
SFR window sfr
Trace View window tvw
Coverage window cov
Event Manager evn

(2) Path setting area

Directories

biAsm

N
|

[

[a]
[b]
[c]
[-d]
[e]
[

e
_f_]

This is a directory view area. It is used to specify a path for a view
file to be loaded.

Clicking on the drive and directory list below this area as required
can change the directory displayed in the area. As the directory is
changed, the file list is changed to the files in the newly selected
directory. [xxx] is a directory name, and [-x-] is a drive name.
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5.4 Window Reference Debugger View File Load dialog box

Function button

File name button: Loads the specified view file.

Cancel button: Ignores any selections and closes the dialog box.

Reset button: Resets the setting.

button: Opens the help window.

Error

When the loaded view file contains more than 1000 lines, no reference window is opened.

an error message appears. The following error message dialog box will appear.

0 Sorry .Too large view file.

In this case, use a Windows application to reference the view file.
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5.4 Window Reference Debugger View File Save dialog box

View File Save dialog box Selection dialog box

Outline

The View File Save dialog box is used to save the contents of the current window into a view file.

[How to display this window]

When the Local Variable, Assemble, Memory, Stack, SFR, Trace View, or Coverage window is the
current window:

H In the Debugger Main window, choose Save As... from the File menu.

® Press the |GRPH]|, , and keys, in this order.

When the Variable window is the current window:

H |n the Variable window, choose Open/save Condition A from the File menu, then choose Save
File as...

® Press the |GRPH]|, , |§| and keys, in this order.

When the Register window is the current window:

B |n the Register window, choose Open/save Condition a from the File menu, then choose Save
File as...

® Press the |GRPH]|, , |§| and keys, in this order.

When the Event Manager is the current window:
H In the Event Manager, choose Save As... from the File menu.

® Press the |GRPH]|, , and keys, in this order.
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Window Reference

Debugger View File Save dialog box

Window

Eile Name Directories 0K
] b:Asm

| | Cancel
[-]
[-a] Reset
[-b-]
[ Help
[-d-]
[-e-]
3|

(for Variable window)

When the current window is the Local Variable, Assemble, Variable, Stack,

SFR, Register, Coverage window, or Event Manager

Eile Name Directories 0K
bAsm

| m | Cancel
[-]
[-a-] Reset
[b-]
e Help
[d]
e
]

Save address -

(for Memory window)

When the current window is the Memory window or Coverage window

Eile Name Directories 0K
bAsm

| m | Cancel
[--
[-a] Reset
[b-]
el Help
[-d]
[e]
]

Save frame i

When the current window is the Trace View window

Figure 5-42. Debugger View File Save Dialog Box
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Debugger View File Save dialog box

Description

The View File Save dialog box saves the contents of the current window into a view file.

All information displayed on the screen is saved to a view file except for the Register window. For
the Memory, Coverage, and Trace View windows, a range to be saved can be specified in this dialog

box.
File Name - Directories
|m | h:'/\SlTl Cancel
' []
[a Reset
() b1 : \:
el " Help |
[
€]
.
(3) <—save address [ooo0 | - [o27F |

(1) File selection area

File Name

by clicking the mouse button.

Default extensions when the dialog box is opened

A file name may be entered from the keyboard.
existing view file can be overwritten by using the tab or arrow keys or

(2)

This area is used to specify a view file to be saved. When the
dialog box is opened, the area contains the file patterns listed below.
A list of files below this area contains the names of files
corresponding to the file patterns in the current directory.

The already-

Double-clicking the mouse is equivalent to choosing the OK button.

Window Default extension
Variable window var
Local Variable window loc
Assemble window dis
Memory window mem
Register window reg
Stack window stk
SFR window sfr
Trace View window tvw
Coverage window cov
Event Manager evn
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(2) Path setting area

This is a directory view area. It is used to specify a path for a view

Directories file to be saved.
bAsm
Clicking on the drive and directory list below this area as required
[-] can change the directory displayed in the area. As the directory is
[-a] changed, the list of already-existing files is displayed.
[-b]
{:3__]] [xxx] is a directory name, and [-x-] is a drive name.
e
1
(3) Save range setting area
a. (Memory or Coverage window) b. (Trace View window)
Save address |0000 . 027F Save frame oooo - 1000

This area is displayed only when the current window to be saved is the Memory or
Trace View window.

a. When the current window is the Memory or Coverage window

Specify the address range to be saved. Symbols can also be used to specify an
address, as follows:

Symbol or label sym
Function or variable _fnc
file##_fnc (for static function or variable)
Line number in source text file:no
sym: Symbol or label name fnc:  Function or variable name
file: File name no: Line number

When specifying a function or variable name, precede it with an underscore ().
A file name must be separated from a function or variable name with a sharp (#).
A file name must be separated from a line number with a colon (:).

b. When the current window is the Trace View window
Specify the trace frame range to be saved

If a range of 100 or more frames is specified, the

message dialog box shown at the right will appear.

Save Frame It displays the state of saving at real time. If it is
gtart: 0 .

necessary to stop saving halfway, press the

end: 4095
button in the dialog box.

current: 2316
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Function button

Saves the contents of the current window into the specified
view file.

File name - button:

Cancel Ignores any selections and closes the dialog box.

button:

Rezet Resets the setting.

button:

button: Opens the help window.
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Debugger Reset Debugger dialog box

Reset Debugger dialog box

Confirmation dialog box

Outline

The Reset Debugger dialog box is used to initialize SM78K0 and the target device.

[How to display this window]

H |n the Debugger Main window, choose CPU Reset... from the Execute menu.
H In the Debugger Main window, choose the E button.

® When the current window is

Press the [GRPH], [X], and

Window

the Debugger Main window:
keys, in this order.

= Heset Debugger

O pebugger
1 Symbol
] Target CPU

Do you want to reset ?

Cancel I

Figure 5-43.

Debugger Reset Debugger Dialog Box
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5.4 Window Reference Debugger Reset Debugger dialog box

Description

In the Reset Debugger dialog box, specify what is to be initialized with a check box. The default
setting is resetting only the target CPU.

Q Debugger Used to reactivate SM78K0. (This version does not support this option.)

Q Symbol Used to clear symbol information. Turning on this check box will display the
following dialog box, which indicates that symbol information has been cleared.
Respond by pressing the OK button.

0 b001[F]): LM not load.

Q Target CPU Used to initialize the target device. (Default)

Function button

Condition selection _, button: Choosing this button resets (initializes) SM78K0 or

target device under the specified condition.

| Cancel | putton: Choosing this button closes the Reset Debugger dialog
] box, ignoring the setting.
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Exit Debugger dialog box Confirmation dialog box

Outline

The Exit Debugger dialog box is used to terminate SM78K0.

[How to display this window]
M In the Debugger Main window, choose Exit... from the File menu.
H |n the Simulator Main window, choose Exit... from the File menu.
® \When the current window is the Debugger Main window:

Press the [GRPH], [F], and [X] keys, in this order.
® \When the current window is the Simulator Main window:

Press the | GRPH|, , and keys, in this order.

Window

= Exit Debugger

This will end your Debugger zeszion.

[1i5ave Project file

| 0K I | Cancel I

Figure 5-44. Exit Debugger Dialog Box

Description

The Exit Debugger dialog box is used to terminate SM78K0.

Select whether to save the current debugging environment into a project file when exiting the
debugger, using the check box. By default, the current environment is not saved.

If a project file has been loaded or saved during a debugger session, this dialog box will appear with
its check box turned on.
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Save Project file check box Behavior after the OK button is chosen
Off All windows are closed, and SM78K0 is exited.
On The Project File Save dialog box is opened to save the

current debug environment to the project file, then all
windows are closed, and SM78Ka0 is exited.

If a project file is loaded or saved during a debugger
session, the Project File Save dialog box will not be opened.
Instead, the project file is saved with the same name as for
the previous version, then all windows are closed, and
SM78KO is exited.

Function button

button: Choosing this button closes all windows to terminate SM78KO.
button: Choosing this button closes the Exit Debugger dialog box without doing

anything.
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Simulator Main window

Outline

The Simulator Main window is displayed when SM78KO0 is started; it remains on the screen until
SM78K0 terminates. Windows related to peripheral simulation and external parts are started from
this window.

[How to display this window]

B When the SM78K0 system simulator starts, the main window is started as an icon.

Window
= 78KD Simulator GUI |~
File[E] External Parts[E] External Circuit[C] Help[H]
||Down Load File: QOutput Data File:
Figure 5-45. Simulator Main Window
Description

The Simulator Main window is used to start the window that implements the pseudo system manages
the functions of the SM78KO0.

Information such as simulation start, simulation cancellation, event occurrence, and interrupt
occurrence, caused by events, is displayed in the message area. The message area is in the center
of the Simulator Main window. If the information is too large to be displayed, a scroll bar is displayed.
(In this version, however, this function is not supported.)

This window supports the project file for Debugger.

(1) Down Load File:
Download file name display area.

This area displays the name of the downloaded input data file subject to
peripheral simulation. This area will be blank until the data file is downloaded.
The identifier is always indicated as .xxx.

(2) Output Data File:
Output data file name display area.

This area displays the name of the output data file in which the data output in
peripheral simulation is to be stored. A file with identifier .out is the output data
file that stores the output data.

The output data file name is specified in the Output Setting dialog box.
If no output data file name has been specified, this area will be blank.
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Menu bar
(1) File (F)

File (F) External Parts(E)  External Circuit(C)  Help(H)

New(N)... > ’ 0/1(B)...

Open (0)... > Timing(T) ...

DownLoad(D) ... Event(E) ...

Output(W) ...

puttw)  o1@)...
Exit(X) ... Timing(T) ...
Event(E) ...
® New... A Choosing this item creates a new input data file.

O 0/1... The Input 0/1 Editor window is displayed. This window is displayed in the initial status.
If the Input 0/1 Editor window is already displayed, it appears in front of any other
windows.

Q Timing ...  Choosing this item displays the Input Timing Chart Editor window.

This window is displayed in the initial status. If the Input Timing Chart Editor window is
already displayed, it appears in front of any other windows.

O Event... Choosing this item displays the SFR Event & Action window.

This window is displayed in the initial status. If the SFR Event & Action window is
already displayed, it appears in front of any other windows.
® Open... A Choosing this item opens an input file.

Q 0/1... The Open dialog box is displayed. After a file has been specified, the Input 0/1 Editor
window, indicating the file contents, is displayed. If the Input 0/1 Editor window is
already displayed, a newly selected file is displayed in front of any other windows.

Q Timing ...  Choosing this item displays the Open dialog box.

After a file has been specified, the Input Timing Chart Editor window, indicating the file
contents, is displayed. If the Input Timing Chart Editor window is already displayed, a
newly selected file is displayed in front of any other windows.

O Event... Choosing this item displays the Open dialog box.

After a file has been specified, the SFR Event & Action Editor window, indicating the file
contents, is displayed. If the SFR Event & Action is already displayed, a newly
selected file is displayed in front of any other windows.

® DownLoad ... Choosing this item displays the Down Load dialog box.
This dialog box is used to specify that input data and event files are to be loaded.

® Output ... Choosing this item displays the Output Setting dialog box.
This dialog box is used to specify that an output data file is to be created and the
Output Timing Chart window is to be started.

® Exit ... Choosing this item displays the Exit Debugger dialog box.
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(2) External Parts (E)

File(E) External Parts(E) External Circuit(C) Help(H)

Panel Window...

® Panel Window ...
The Parts window is displayed.

(3) External Circuit (C)

File(F) External Parts(E) Help(H)

Decoder...
Encoder...
Shift Register...
Multiplexer...

In this version, the following items are not supported:

® Decoder ... The decoder decodes two or more input signals and generates only one output signal
as a result of decoding.

® Encoder ... The encoder has more than one input pin and more than one output pins. It accepts a
signal and converts it to more than one set of signals.

® Shift Register ...
The shift register shifts its contents right or left by a specified number of places.

® Multiplexer ... The multiplexer outputs more signals than the number of output lines, using two or
more sessions.

(4) Help (H)
File(F) External Parts(E) External Circuit(C) elp
Information...
® Information ... Choosing this item displays the version number of the simulator.

(This version does not support this command.)

197



5.4 Window Reference Simulator Open dialog box

Open dialog box

Outline

The Open dialog box is used to open the input data file and SFR event condition file in the called
window and dialog box.

[How to display this window]

H In the Simulator Main window, choose Open A from the File menu, then choose 0/1..., Timing...,
or Event...

® When the current window is the Simulator Main window:
Press the | GRPH|, , and |§| keys, in this order, then press the , , or key.

B Choose the Browse button from the Down Load dialog box.

B Choose the Read button from the Input 0/1 Editor window.

B Choose the Read button from the Input Timing Chart Editor window.
B Choose the Open button from the SFR Event & Action window.

B Choose the Open button from the Pin Setting dialog box.

M In the Parts window, choose the Open button from the File menu.

® \When the current window is the Parts window:

Press the | GRPH|, , and |§| keys, in this order.

W Choose the Open button from each external part dialog box.

File Name: Directories:

0000.i_0 brism
[roo00.i o

test0000.i_ 0 = b3
test0001.i_0 = sm

List Files of Type: Drives:
list (i 0) | = b

Figure 5-46. Simulator Open Dialog Box
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5.4 Window Reference

Simulator Open dialog box

Description

FleNome: . Directofics
] bym
[test00005i_0 7 [y
(1) /| test0001.i_0 # sm
| | 3
/LjstF—ile.;l‘:;i;ﬁ;:ﬂ-’“——\\ Dr_iges':—::::::: »»»»»»»»» :
(2) = fprrin I+ (@ T = (4)
(1) File Name: File name input field.

The file to be opened can be specified by entering its name from the keyboard.
Alternatively, entering wildcards causes the corresponding files to be displayed in the
list below this field. A desired file may be selected from the list by using the tab or
arrow keys or clicking the mouse.

When the Open dialog box opens, the contents of file patterns are displayed in the
window or dialog box from which this box was called. In the file list below this box,
the file names corresponding to the file patterns in the current directory are
displayed.

(2) List Files of Type:

(3) Directories:

(4) Dirives:

File type selection field. A file type (extension) for files to be listed can be selected
from a drop-down list. The file type displayed in the drop-down list are those that
can be displayed in the window or dialog box from which this dialog box was called.

See the simulator file list in Chapter 6, for details of file types (extensions).

Directory display field.

A drive/directory list is displayed below the directory display field. A directory in this
list can be changed by clicking it with the mouse as required. When the directory is
changed, the contents of the file list are changed to the files in the modification
directory.

Used to select a drive. Select a drive from the drop-down list box.

Function button

File

-

OK

button: Choosing this button opens the selected file in the window or

dialog box from which the Open dialog box was called.

If this dialog box is already started in an input editor window, an
attempt is made to open a file with the .out file extension if a file
with no identifier is specified in the File Name input field.

Cancel

Choosing this button closes the Open dialog box, ignoring the

button:

setting.
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5.4 Window Reference Simulator Save As dialog box

Save As dialog box

Outline

The Save As dialog box is used to save the input data information, pin name setting information, and
external part connecting terminal information in a file.

[How to display this window]
B Choose the Save button from the Input 0/1 Editor window.
B Choose the Save button from the Input Timing Chart Editor window.
B Choose the Save button from the SFR Event & Action window.
H In the Parts window, choose the Save As button from the File menu.
® \When the current window is the Parts window:

Press the | GRPH|, , and keys, in this order.

W Choose the Save button from the external parts connecting information dialog box.
W Choose the Save button from the Pin Setting dialog box.
W Choose the Browse button from the Output Setting dialog box.

Window

File Name: Directories: 0Ok
[b:ismitesto000.i 0 b:ism

test0000.i_ 0 = b3
test0001.i_0 = sm

List Files of Type: Drives:
list (i 0] | = b

Figure 5-47. Simulator Save As Dialog Box
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5.4 Window Reference

Simulator Save As dialog box

Description
B e
File Name: . Directofies: -
[oismitestoooo.i_ o |  bism "
000010 ] [ &
test0001.i O #% sm ‘
(1) | |
(3)
iy %] - e
- List Files of Type: - . _ Drives:” 7 - .
(2) [ist ri_o ] [=nw . T2 (4)

(1) File Name:

File name input field. The name of the file to be saved can be set by entering it
from the keyboard. Alternatively, entering wildcards causes the corresponding
files to be displayed in the list below this field. A desired file may be selected from
the list by using the tab or arrow keys or clicking the mouse.

When the Save As dialog box opens, the contents of the determined file patterns
are displayed in the window or dialog box information file from which this box was
called. In the file list below this file, the file names corresponding to the file
patterns in the current directory are displayed.

(2) List Files of Type:

(3) Directories:

(4) Dirives:

File type selection field. A file type (extension) for files to be listed can be selected
from a drop-down list. The file type displayed in the drop-down list are those that
can be displayed in the window or dialog box from which this dialog box was called.

See the simulator file list in Chapter 6, for details of file types (extensions).

Directory display field.

A drive/directory list is displayed below the directory display field. A directory in
this list can be changed by clicking it with the mouse as required. When the
directory is changed, the contents of the file list are changed to the files in the
newly selected directory.

Used to select a drive. Select a drive from the drop-down list box.

Function button

File - QK button: Choosing this button saves information for the window or

dialog box, from which the Save As dialog box was called, in
the specified file.

Cancel button: Choosing this button closes the Save As dialog box, ignoring

the new settings.
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5.4 Window Reference Simulator Down Load dialog box

Down Load dialog box

Outline

The Down Load dialog box is used to download a file. Download is always possible except during
simulation (during CPU RUN).

[How to display this window]
H |n the Simulator Main window, choose DownLoad... from the File menu.
® \When the current window is Simulator Main window:

Press the | GRPH|, , and @ keys, in this order.

B Choose the DownLoad button from the Input 0/1 Editor window.
W Choose the DownLoad button from the Input Timing Chart Editor window.
B Choose the DownLoad button from the SFR Event & Action window.

Window

Down Load Filename:

| Browse

Down Load File:
L1 .i_0fist) L1.i 1[clock]
Ol .i_2[14m-clk] L1 .i_3[m-clk)

Ol .evn[event)
Cancel

Figure 5-48. Simulator Down Load Dialog Box
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5.4 Window Reference Simulator Down Load dialog box

Description

The Down Load dialog box is used to download an input data file or an SFR event condition file to the
SM78K0’s system memory.

Downloading the input data file, created with the Input Editor window, involves setting the external
input signal to a pin. Downloading the event condition file, created with the SFR Event & Action
window, causes the file to be registered in the SM78K0’s system memory. This enables all the
events in the event condition file to be checked.

The Down Load dialog box can simultaneously download files whose names are the same except for
their file extensions. That is, this dialog box can simultaneously download up to five input data and
SFER event condition files having different extensions (timings).

Input data priority

In SM78KO0, data entered more recently has a higher priority. In other words, if an input data file is
downloaded when external parts for input are already displayed, the input from the input data file
takes precedence. If an external part for input is displayed when an input data file is already
downloaded, the input from the external part takes precedence. In this case, a message is displayed
which indicates that the destination of connection will be changed.

= ERROR

® The connection to the pin[P10 ] will change

If two or more input data files use the same pin for input, the file loaded most recently becomes
effective.

(1) Down Load Filename:

Down Load Filename:

Down load file name input field. Specify the name of the file to be downloaded in
this field. The file to be downloaded can be selected from the Open dialog box list
to be displayed by the Browse button or by entering it from the keyboard.
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5.4 Window Reference Simulator Down Load dialog box

(2) Down Load File:

Down Load File:

Ll .i_0fisy) L1 .i_1[clock]
I .i_2(14m-clk) 1 .i_3(m-clk)
LI .ewn[event]

Load file selection box. Use check boxes to select the files to be loaded. Up to
five files can be selected at any one time.

When two or more files are selected, they are loaded in turn from top of the box.

If no file type is specified, the message “This will initialize all download data” will
appear in the message box. Clicking on the OK button in the message box clears
all downloaded data.

Bxample: - Let s sssume there are flee [ R
with  the

same name and :
Down Load Filename:

different file extensions (timing),
as shown below |BASRCIDATADDD0.00¢ | [Browse |

Down Load File:
B:\SRC\DATA0000.i_1 L1.i_ofisy X .i_1[clock)
B:\SRC\DATA0000.i_2 %"—2““'“'“"‘] 1. 3tk

- .evn[event]
B:\SRC\DATA0000.i_3

Setting the Down Load dialog

box as shown to the right
causes the three files shown
above to be downloaded, where
the file extension xxx is any of
xxx,1_0,i_1,i 2,i_3,and evn.)

File type Contents

ist(*.i_0) Inputs to individual pins which are written in the file on the execution timing of
an instruction that accesses a certain SFR.

clock(*.i_1) Inputs to individual pins which are written in the file in units of CPU clocks.

1/4m-clk(*.i_2) | Inputs to individual pins which are written in the file in units of 1/4 main clocks.

m-clk(*.i_3) Inputs to individual pins which are written in the file in units of main clocks.

event(*.evn) SFR event conditions

Function button

|Eruw5& | button: Choosing this button displays the Open dialog box. The name of the file
selected with the Open dialog box is displayed in the download name
display field.
‘0K button: Choosing this button validates the settings made with the Down Load
e ' dialog box, then downloads the specified file.
Cancel | p,tton: Choosing this button closes the Down Load dialog box, ignoring the set
contents.
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5.4 Window Reference Simulator Output Setting dialog box

Output Setting dialog box

Outline

The Output Setting dialog box is used to select the name of the output file to which the data output
during the simulation process is saved.

This dialog box is also used to select whether an output timing chart is to be displayed.
The file in which the data output from a pin is saved can also be downloaded by the Down Load dialog
box as an input data file. See [How to reproduce]| for details.

[How to display this window]
M |n the Simulator Main window, choose Output... from the File menu.
® \When the current window is the Simulator Main window:

Press the | GRPH|, , and keys, in this order.

Window

= Qutput Setting

O] Qutput to file

| Browse

<] Enable timing chart

Contents:| O output only ® inputfoutput

| Cancel

Figure 5-49. Simulator Output Setting Dialog Box
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5.4 Window Reference

Simulator Output Setting dialog box

Description

Q Output to file

L1 Output to file

Browse

File output specification check box.
To save the output data in a file, it is necessary to choose this check box. If it is
unnecessary to save the output data, deselect the check box (delete the check).

The text input area is used to specify an output destination file name. Enter the file
name to be specified from the keyboard or select the Browse button to display the
Open dialog box and select the file name to be specified from this box.

The file name must consists of four characters, followed by 0000. out.
Example: ABCDO0000. out

If it is necessary to stop saving output data to a file, open the Output Setting dialog
box, and turn off the file output specification check box, then click the OK button; file
output will be interrupted.

If it is specified that data be output to a file, all pin information is always directed to
an output file. So, the output file can be specified independently of the display on
the timing chart.

See Appendix A for the output file.

QO Enable timing chart

&< Enable timing chart

Contents:| O output only *® inputfoutput

Contents:

Timing chart output specification check box.

To display the output data in a timing chart, it is necessary to choose the check box.
(The check box is chosen by default.)

If the Output Timing Chart window is open, it can be closed by first opening the
Output Setting dialog box, and turning off the timing chart output specification check
box, then clicking the OK button.

Used to select the pin information to be output to the timing chart with an option
button.

O output only Selecting this option outputs output pin information to the timing
chart.

Q input/output Selecting this option outputs input/output pin information to the
timing chart.
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5.4 Window Reference Simulator Output Setting dialog box

Function button

Each item setting - 0K

Browse | button: Choosing this button displays the Open dialog box. The
' name of the file selected from the Open dialog box is
displayed in the file name display field.

..........

button: Choosing this button validates the settings made with the
— ' Output dialog box and closes the box. When Output to
file is selected, the specified pin information is output to
the specified file. When Enable timing chart is
selected, the Output Timing Chart window is displayed
and the specified information is displayed in the window.

Cancel |,utton: Choosing this button closes the Output Setting dialog
’ box, ignoring the set contents.

How to reproduce

Simulation can be reproduced by downloading the output data file into the input data file according to
the following procedure.

O]

Choose Output to file in the Output Setting dialog box, and save the pin output data in the output
data file.

Read the output data file by choosing the Read button in the Input Timing Chart Editor or Input
0/1 Editor window.

The contents of the output data file will not be displayed at step @. To view the output data file,
specify the pin name under which the data was saved in the output data file using the Pin Set
button in the window in which the output data file was read (Input Timing Chart Editor or Input 0/1
Editor window); the contents of the output data file will appear in the window.

In the pin name field, click the mouse on the pin for which the input data is to be downloaded
(from among the data displayed at ®). The pin name changes from black to purple.

Choose the Save button in the window to save the selected data in an input data file with “.i 2" as
a file extension.

In the Down Load dialog box, download the input data file created at ®.

207



5.4 Window Reference Simulator SFR Event & Action window

SFR Event & Action window

Outline

The SFR Event & Action window is used to set and display an SFR event and the operations to be
performed after the event has been established.

[How to display this window]
B In the Simulator Main window, choose New a from the File menu, then choose Event....
W n the Simulator Main window, choose Open a from the File menu, then choose Event....
® When the current window is the Simulator Main window:

Press the | GRPH|, , , and keys, in this order.

® \When the current window is the Simulator Main window:

Press the , , |§| and keys, in this order.

Window

SFR Event & Action -

Save || _Down Load || Clear || Cancel |
¥

File Name:

Event No

1 valid Action Set
Timing ¥al |0
Timing Unit [CLOCK

LI Interrupt RST

Event Set

2 Address |0
® Sfr PO

Status FETCH [J Set Data

Access Size |NO DATA 2 Address ’ﬂ—‘

Data 2 Sfr PO
Data Mask ® Pip

Pass Count Data

Figure 5-50. Simulator SFR Event & Action Window
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5.4 Window Reference Simulator SFR Event & Action window

Description

In the SFR Event & Action window, set an SFR event and the operations (actions) to be performed
after the event has been established, when the SFR event & action function is to be used.

The SFR event involves the specification of the status of an SFR symbol; establishment of the SFR
event is constituted by the SFR entering the specified status.

The SFR event & action function performs operations (actions) such as the issue of an interrupt
according to any timing subsequent to the establishing of an SFR event and input of values to the
SFR. The establishing of an SFR event is handled as a trigger for such operations.

The SFR event and action generated in this window are stored as an event condition file. This file is
downloaded when simulation is not being carried out (state other than CPU RUN).

Up to 20 sets of SFR events and actions can be stored in one event condition file. More than one
event condition file cannot be downloaded to the simulator simultaneously. In other words, up to 20
sets of SFR events and actions can be made effective for simulation.

(1) Event No

Event No Displays the ID of a set of SFR events and actions.

The ID can range between 0 and 19.

Clicking on the scroll arrow and specifying an ID in this area will display the
event settings for the specified ID. (If an ID is already specified, the
corresponding event settings are displayed. If no ID is specified yet, the
following fields display default values.)

O Valid Choosing this check box validates the event having the ID number set in Event
— : No.
[EEHQ-I--'HE In other words, the set of SFR events and actions for which this check box is

chosen actually becomes effective when the file is downloaded.

(2) File Name:

File Name:

File name display area.
This area displays the name of the file to be opened or displayed.
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5.4 Window Reference

Simulator SFR Event & Action window

(3) Event Set

Used to set and display an SFR event condition.

Event Set

2 Address ||] |

® Sfr Po |

Status IFETCH |
|

Access Size |N() DATA

Data | 0

Data Mask |0

Pass Count |1

Address/Sfr

Status

Access Size

Data

Data Mask

Pass Count

Used to specify the memory area in which the SFR event is to be established.
Choose Address or Sfr with the option button.

O Address Used to specify the address in which the event is to be
established upon being accessed. Any address in memory
space can be specified.

O sfr Used to specify the name of the Sfr in which the event is to be
established upon the Sfr being accessed. Choose the Sfr name
to be specified from the drop-down list box.

Used to specify the access status in which the event is to be established.

Choose an access status from the drop-down list box. Alternatively, it can be
typed with the keyboard. Fetch, Read, Write, or Read/Write can be selected.
The default access status is Fetch.

Used to specify the access size used when the event is to be established.

Choose an access size from the drop-down list box. Alternatively, it can be
typed with the keyboard. “No Data”, “lbyte”, “2byte”, or “4byte” can be
selected. The default access size is “No Data.”

Used to specify the data condition used when the event is to be established.
When Access Size is “No Data” (Ignored), no data condition can be specified.
When Access Size is “lbyte”, “2byte”, or “dbyte”, a value within the setting
condition range can be specified.

Used to specify a mask value for the above data condition. A mask value of up
to 4 bytes can be specified. However, if Access Size is “No Data”, no mask
value can be specified.

Used to specify the number of times the event condition must be satisfied. The
event is assumed to be established when the number of times specified here is
reached. The default number of times is 1. If 1 is specified, the event is
established when the event condition is satisfied once. A value of up to 2 bytes
can be specified.
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5.4 Window Reference

Simulator SFR Event & Action window

(4) Action Set

Used to specify the operation (action) performed once the event has been
established, as well as the start timing.

Action Set
Timing Val |0 |
Timing Unit |CLOCK
U Set Data
O Address |0
s ]
® Pin P00
Data 0

Timing Val Used to specify the timing from when the event is established to when the
specified operation (action) is started. The default timing is 0. When 0 is
specified, the specified operation (action) is started immediately after the event
has been established. A value of up to 2 bytes can be specified.

Timing Unit Used to specify a timing unit. Choose a timing unit from the drop-down list
box. Alternatively, it can be typed with the keyboard. clock, ist, or m-clk can
be selected.

O Interrupt To validate this item, select the check box. After the event has been established,
the selected interrupt signal is issued. Choose the name of the interrupt signal
to be issued from the drop-down list box. Alternatively, it can be typed with the
keyboard.

0O Set Data To validate this item, select the check box. After the event has been established,

enter a relevant value from the specified address, SFR, or pin. Choose one of

the following option buttons and specify the value to be entered.

0O Address  Used to specify the address from which data is entered. Any

address in memory space can be specified.

Used to specify the name of the Sfr from which data is entered.
Choose an Sfr name from the drop-down list box. Alternatively,
it can be typed with the keyboard.

Used to specify the name of the pin from which data is entered.
Choose a pin name from the drop-down list box. Alternatively, it
can be typed with the keyboard. This button is selected by
default.

0 Sfr

O Pin

Data Used to specify the data to be entered. When the Address or
Sfr option button is selected, a value of up to 4 bytes can be
specified. When the Pin option button is selected, specify O or

1.
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5.4 Window Reference Simulator SFR Event & Action window

Function button

| Open | button: Choosing this button displays the Open dialog box. Specifying an event
file name in the Open dialog box causes the corresponding event
condition file to be read.

| Save |button: Choosing this button displays the Save As dialog box. The event
condition currently being displayed is saved in the file.

The file name specified in the Save As dialog box must be in form: Four
characters + 0000.evn

Example: abcd0000.evn

| Down Load |button: Choosing this button displays the Down Load dialog box. The SFR
event condition file to be specified in the Down Load dialog box is loaded
into the SM78K0’s system memory.

| Clear |button: Choosing this button clears (initializes) the contents of the data that is
currently being created but which has not yet been saved in the file. This
button is used to restart editing in the status in which the file was last
saved.

| Cancel | button: A dialog box will appear to ask you whether this window should be closed.

- WARNING

9 This will end SFR Event & Action Setting Dialog

| Cancel

Clicking on the OK button closes this window. Clicking on the Cancel
button returns control to the SFR Event & Action window.

| Help | button: Choosing this button displays the help window.

Example of setting

An example of setting this window is shown below.

(LPD78014)
Example: If the interrupt request INTTM1 occurs, data 1 is_set in bit 0_of port 5 _after three main

Corresponds to an SFR event, which is specified in the left half of the
window, or the Event Set area.

Corresponds to an action, which is specified in the right half of the window,
or the Action Set area.
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5.4 Window Reference Simulator SFR Event & Action window

= SFR Event & Action -

| ave || _Down Load || Clear || Cancel |

Event No File Name: |TESTOOO0O
EZ valid Action Set

Event Set

Timing Yal

2 Address
® Sifr

Timing Unit

L1 Interrupt
Status =] Set Data

Access Size ' Address
Data © Sfr
Data Mask ® Pin

Pass Count Data

{ Event Set area »

* The Sfr field is used to specify the interrupt request flag (TMIF1) corresponding to the interrupt
request name INTTML1.

(An SFR can be set up also by specifying the interrupt request flag register IF, which holds TMIF1.)

* The Access field should be set with “1 byte,” if the SFR is specified by a bit name in the Sfr field and
if a data condition is specified in the Data field.

* The Data field should be set with 0x02. This is because TMIF1 is “1” for interrupt request signal
generation, but interrupt request flag TMIF1 is assigned to bit 1 of the interrupt request flag register
IFOH.

LI T TTTTTTFonH

TMIFlJ

* The Data Mask field should be set with OXFD in order to mask the bits other than TMIF1 in IFOH,
that is to set the bits to 1.

€ Action Set area >
* Use the Timing Val and Timing Unit fields in combination to specify “3-Mclk.”
* Turn on the Set Data check box, and select Pin and specify P50 for it, so the data can be set in the

port. Set 1 in the Data field, because P50 will be set to 1.

After setting as described above:

* Turn on the Value check box; otherwise, ID number 0 specified in this example will not become valid.
* Select the Save button to save the setting to a file (with the evn file extension).
* Select the Down Load button to download the above file.

In this example, if the TMIF1 interrupt request flag is set during user program simulation, P50 is set to
1 after three main clock cycles.
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5.4 Window Reference Simulator Input 0/1 Editor window

Input O/1 Editor window Input editor window

Outline

The Input 0/1 Editor window, an input editor window, is used to create an input data file. Data to be
input to pins at any timing can be set with numbers.

[How to display this window]
M In the Simulator Main window, choose New a from the File menu, then choose 0/1....
M In the Simulator Main window, choose Open a from the File menu, then choose 0/1....
® \When, the current window is the Simulator Main window:

Press the | GRPH|, , , and keys, in this order.

® When, the current window is the Simulator Main window:

Press the , , |§| and keys, in this order.

Window

— Input 0f1 Editor LI -

File Hamme: TEST["]["].I_[' Talait Conmt Topee: |@ Rel. ) Abs. ‘ Pin Set I
- Generation I
Fin

Mak | Wait
B0 [P [Pz [P13 P14 |Fan  |Fal [Pz | Search |
gogel ! i 0 [ i 0 i o e
aa15] ! 1 0 [ i [ i O Clear
beog
gau2] 1 1 1 1 i 0 i )
poz1| + [+ [+ [+ [+ o Tolo [ Save |
aa7e) ! 1 1 1 E i i i
ap1s] ! 1 1 1 [i [ i 0 DownlLoad
FTET A T N B
po1@ 1 | 1+ |+ |1 [ & | o [0 [ o] |
B_Bﬂ_a ! ! 2 1 [ 0 [ 0| ¥ | Cancel |
+| |+

Relative display

Input 0f1 Editor _I -

File Hamme: TEST['["][” n Talait Conmt Topee: . Pin Set I
- Generation I
Fm

Mak | WHait
N T P T O T [ Search |
(51515 1 0 [ 0 0 [ 1 0 I+
aais] 1 1 v o [ o [ o [0 | o[ Clear ]
g7 1 1 1 1 0 0 0 0
gigol + | 1 |1 |1 [ 1 [0 [0 [ | Save |
a1gal 1 1 1 1 B 0 0 0
aza1l ; ; ] o m 0 o Download I
aza7l 1 1 1 1 B 0 0 o ] |
8365] 1 1 2 1 [ [ i o |#* | Cancel |
Poon0ms | |+ 2

Absolute display
Figure 5-51. Simulator Input 0/1 Editor Window
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5.4 Window Reference Simulator Input 0/1 Editor window

Description

The Input 0/1 Editor window is used to specify a one-bit input for pins and ports with arbitrary timing
and value. The setting in this window is saved in a file. It can be supplied to simulation by
downloading it.

See Appendix A for the configuration of the input data file.

This window can display the following data.
® Newly generated input data
® Input data file previously created and to be edited
® Data previously simulated and saved in an output file

(See [How to reproduce] in the description of the Output Setting dialog box.)

(1) File Name: Editing/view file name display area.

The file name of the input data save destination are displayed in this area.
When New A is chosen, nothing is displayed in this area.

File M arne:

When the Input 0/1 Editor window is opened from the Open dialog box,
the name of the currently displayed input data file and the directory name
are displayed.

(2) Wait Count Type: Wait display switching button used to specify the start of the wait time.
Choose one of the following option buttons to specify the start of the wait

watComiTurs | @ pol O Abs. time:

® Rel. (Relative display) The wait time starts at previous data input.
® Abs. (Absolute display)  The wait time starts at simulation start.

(3) Input data setting table

Used to set and display the data to be entered from
€ the specified pin.
+ When the time set in the Wait field @ elapses from
when the simulator is executed (Go command), the
data @ specified in each item entry of the Pin field @
is entered from each pin.

N

Fin
kNID ANIT |F20 P31 [F2Z |FE3  |F24  [PI0

Mak W ait

04 | 002
OB | 003
0g0 | 004
0g0 | 005
056 | 006
00 | ooy
00 | 008
030 | oo

@ Pins are displayed in an 8-pin, 10-row format by
default. Up to 48 pins can be specified. The
window has vertical and horizontal scroll bars. It
can be resized.

al=l=|=|=|-]=]-
~l=l=l=l=l=1=1=1}
=1=1=l=|=l=]=]=
ololo|m|mara]ra]m

slalal=l=l=1=1-1%
sl=l=l=1=1=1=1-1}

|

«| -

@ Mark Used to set and display loop information.

Specifying loop information makes it possible to input a specified range of information
repeatedly. Clicking on this field causes the following symbols to appear as follows:

* Clicking the left button - Switching occurs in the sequence of X-S, X-Y, and X-F.
¢ Clicking the right button on X-Y - Y is incremented by 1.

* Clicking the right button with the SHIFT key held down on X-Y - Y is
decremented by 1. (1 <Y < 99)
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5.4 Window Reference Simulator Input 0/1 Editor window

@ Wait

Example: X-S  Start position of the set X-th loop

x.y End position of the set X-th loop. This loop is repeated Y
times. (Actually, the loop passes “Y + 1" times.)

X-F End position of the set X-th loop. This loop is repeated until
simulation terminates.

Used to set and display the timing of inputting the data in the Pin field from each pin
with a wait value. Set this timing by clicking it with the mouse.

* Clicking the left button - The Wait value is incremented by 1.
* Clicking the right button -  The Wait value is decremented by 1.

* Clicking the left or right button while the SHIFT key is held down - The Wait
value is incremented/decremented by 10.

An integer from 1 to 65535 can be set. To set a value greater than 65535, use another
stage.

The start of the wait time can be switched from “relative display” to “absolute display” or
vice versa in the Wait Count Type area. When the absolute display format is selected,
a carry from the top row in the Wait column is displayed in the format XXXXXXxxxxx
below the column.

Example:  If 000009xxxxx is displayed below the Mark and Wait columns, the wait
value on the first row in the Wait column is 998663, and the wait value on
the last row in the Wait column is 1001376.

= Input 0f1 Editor ~ [~

File Narre: | Blait Count Type: | O Rel. @ ‘| | Pin Set I
T = _Generation_|
ANIOD [anm Jrao [ [Paz [Pas [Pat  [Pas [ Search |
gagEaf ow | ooz | o 1 0 1 0 2 |+
33001 | man | 192 | 0 1 1 0 z | Clear |
gazzof oo [ow | o 1 0 1 0 T — _
gagag| o0 [ oso | o 0 1 1 0 2 m
33305) oso | oos [ o | [ [ | Save |
ooong| oeo [ oz | 0 1 1 0 0
oopza oo [oos | o 1 0 1 0 1 DownLoad |
oozat | oeo [am | 0 1 1 0 0
nosg4f 0w [ ook | o 1 0 1 0 1] |
JUisVEp o0 | 255 | ] 1 o [ o 1+l | cancel |
dnﬁuUUBHHHHH "I | -

The measurement unit of wait is determined by the file extension used for a file created
by choosing the Save button.

Extension Measurement unit of wait
i 0 Instruction that accesses the SFR (wait value is ignored)
i1 Clock
i 2 1/4 main clock
i3 Main clock
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5.4 Window Reference Simulator Input 0/1 Editor window

® Pin

® Data

Used to specify pin names for which data is to be input and data to be input at the timing set
in the Wait column.

A pin name is specified by choosing the Pin Set button to display the Pin Setting dialog box
and entering a new name in this dialog box or reading from a pin name information file
selected with the Open button in the dialog box. When an existing input data file (.i_x) is
read by choosing the Open button, pin names are specified automatically.

If a view name is specified in the Pin Setting dialog box, the pin is represented using the
view name rather than the pin name.

Clicking the mouse left button in the pin name list causes the corresponding pin to be
selected. The selected pin name changes from black to purple. When the input data file
is downloaded, data is loaded to the selected pin and used as input data for simulation.

When this window is displayed by choosing New a from the File menu in the Simulator
Main window then choosing 0/1..., EOFs are found in the first row in the data setting table.
When this window is displayed by choosing Open a from the File menu in the Simulator
Main window then choosing 0/1..., EOFs are found in the last row in the data setting table.

The row below the EOF row is filled with successive hyphens (-), preventing data from
being set in the row.

Q Input pins

Set 1 (HIGH), Z (high-impedance), or 0 (LOW).

When the left button of the mouse is clicked in a field of the row above the EOF row,
the value in the field is changed fromasl - Z - 0 - 1.

To set the data in time-elapsed direction (vertical direction), click the left button of the
mouse on any one of EOFs. Then, a row in which the data can be set is inserted
immediately above the EOF row. The pin states of this row are the same as those of
the row immediately above except that the state of the field corresponding to the
clicked field is inverted.

QO Analog pins

« For output pins
Display a value between 0 and 255.

If there is no change in the output signal, “*" is displayed on the current row to indicate
that the data is the same as that on the previous row.

* For input pins
Display a value between 0 and 255.

Each time the left button of the mouse is clicked in a field of the row above the EOF
row, the value in the field is incremented by 1. Each time the right button of the
mouse is clicked in the field of the row above the EOF row, the value in the field is
decremented by 1. Performing these operations with the SHIFT key held down
increments or decrements the value by 10.

Pressing the right or left button of the mouse on the EOF row causes the same data
setting field as for the row above the EOF row to be inserted in a field just before the
EOF. If data setting is in the direction in which the time value increases (vertical
direction), each time the left button is pressed, the time data is incremented by 1 in the
field, and each time the right button is clicked, the time data is decremented by 1.
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5.4 Window Reference

Simulator Input 0/1 Editor window

Function button

| Pin Set Ibutton:
| Generation | button:
| Search | button:
| Clear I button:
| Read | button:
| Save I button:
|_DownLoad | pytton:
| Help Ibutton:
| cancel | putton:

Choosing this button displays the Pin Setting dialog box. Use
this dialog box to set pin names in the pin name field of the input
data setting table.

This version does not support this button.

Choosing this button displays the Search window.

Choosing this button clears (initializes) all the information that
has been created but not yet saved to a file. This button is
used to restart editing in the status in which the file was last
saved.

Choosing this button displays the Open dialog box. Choose
“File” from this dialog box to read the input data file.

Choosing this button displays the Save As dialog box. In this
dialog box, specify a file to which the input data currently being
edited is to be saved.

The file name specified in the Save As dialog box must be in
form: Four characters + 0000.i_x

(Example: abcd0000.i_0, efgi0000.i_1)

If no file identifier (i_x) is specified, i_0 is used by default.

Choosing this button displays the Down Load dialog box. The
input data file, currently being displayed or edited, is downloaded
to SM78KO.

Choosing this button displays the help window.

The following dialog box is displayed.

= WARNING

9 This will end Input 0f1 Editor

Cancel

Clicking on the OK button closes this window, ignoring the
setting. Clicking on the Cancel button returns control to the
Input 0/1 Editor window.
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5.4 Window Reference Simulator Input Timing Chart Editor window

Input Timing Chart Editor window Input editor window

Outline

The Input Timing Chart Editor window, an input editor window, is used to create an input data file.
Input timings and input data for the SFR can be set in a timing chart.

[How to display this window]
B In the Simulator Main window, choose New a from the File menu, then choose Timing....
B In the Simulator Main window, choose Open a from the File menu, then choose Timing....
® \When the current window is the Simulator Main window:

Press the | GRPH|, , , and keys, in this order.

® When the current window is the Simulator Main window:

Press the , , |§| and keys, in this order.

Window

= Input timing Chart Editor v | -
I Pin Set || Generation || Search || Clear || Cancel |

File Narne: | Read | Save | | DownLoad |

Wait Value: EE Intormatior: [S=NAOOOONONN] ARE

E:00000000010 E-si00000000009

Fi Scal
i p cale

Fi0 I I I I I
1
f
1
1
1
1

Fif I I I I I I I I
Pl I I I I I I I I

]

Fid I I
I

Fi5 |

P16 I I I I I

FIF . ||
Fal | | \ *
«| | [+

|
|+
o

Figure 5-52. Simulator Input Timing Chart Editor Window
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5.4 Window Reference Simulator Input Timing Chart Editor window

Description

This window enables creating and displaying input timing and input data in one-bit units for the SFR
on the timing chart.

Downloading an input data file in the Down Load dialog box causes the data to be supplied to the
simulator when it begins operating.

See Appendix A for the configuration of the input data file.

This window can display the following data.
@ Newly generated input data
® Input data file previously created and to be edited
® Data previously simulated and saved in an output file

(See [How to reproduce] in the description of the Output Setting dialog box.)

(1) File Name: Editing/view file name display area. The file name of the input data save
. destination are displayed in this area. When New A is chosen, this area is
Filz Name:| blank.

When the Input Timing Chart Editor window is opened from the Open dialog
box, the name of the currently displayed input data file is displayed.

(2) Wait Value: Wait setting/display area.
Wait'\-’alue: The timing Wheq data is inpqt for simulation is ;pecified in units of Wa_it
states. The Wait Value area is used to set and display the number of wait
states.

Choose the wait value to be set from the drop-down list box. 1, 2, 4, 8, 16,
32, 64, 128, 256, or 512 can be set as the wait value.

One of these values is used as one graduation on the Scale.

The measurement unit of wait is determined by the file extension used for a
file created by choosing the Save button.

Extension Measurement unit of wait
i 0 Instruction that accesses the SFR (wait value is
ignored)
i1 Clock
i 2 1/4 main clock
i3 Main clock
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Simulator Input Timing Chart Editor window

Information:

®3)

This is an information view field. This field contains the first wait value (S in the
timing chart view area).

Intorrnation:

s:oooooooanoa

If the time axis cursor is displayed, the following values are displayed.

S:00000001856 =(FC):
E:00000004400 E-5:00000002544

Intorrnation:

S Wait value for a period from the beginning of the file to a point of time
pointed to by the time axis cursor S

E Wait value for a period from the beginning of the file to a point of time
pointed to by the time axis marker E

S(PC) PC value at an address pointed to by the time axis cursor S

E-S Wait value for a period from a point of time pointed to by the time axis

cursor S to a point of time pointed to by the time axis marker E

Clicking the right button of the mouse in the timing chart editing/display area
causes the pin name and value to be displayed at the bottom right section of the
timing chart in form: “Pin name = data value”

Intorrnation:

s:oooooooanoa

< TI00=1 4

(ﬂ.DIFIIJD

~ For an input pin

Intarrnation:

s:ooooooaanao

~ For an analog input pin

(4) Timing chart editing/display area

rm—

- pr— Used to set and display the input data and input
o G G D timing for specified pins in the timing chart. The

I—I ' number of pins handled is set to 9 by default. The
- f number can range from 1 to 48. The window can
el | ® - g r be resized. It has the horizontal and vertical scroll
= T bars.
L |/ S ey I W 1 W Y S iy SO
L JULIL T HE

e

@ )]
® Pin Pin name view area, which displays the name of pins for which data is to be input

according to the timing chart.

A pin name is specified by choosing the Pin Set button to display the Pin Setting
dialog box and entering a new name in this dialog box or reading from a pin name
information file selected with the Open button in the dialog box. When an existing
input data file (.i_x) is read by choosing the Open button, pin names are specified
automatically.

Clicking the mouse left button in the pin name list causes the corresponding pin to
be selected. The selected pin name changes from black to purple. When the
input data file is downloaded, data is loaded to the selected pin and used as input
data for simulation.
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5.4 Window Reference

Simulator Input Timing Chart Editor window

@ Timing chart editing/display area

Q Input pins

QO Analog input pins

Used to enter input timings and input data from specified pins in a timing chart.
The data editing is possible only for input pins.

Data editing/creation is specified by clicking or double-clicking the mouse in this
field.

To specify new data, double-click in any point in this (blank) area. The waveform
of an arbitrary value is displayed up to the double-clicked point. To edit the
displayed data, follow the procedures below.

If the new data becomes big enough to fill the edit/display area during data
creation, “EOF” appears at the right end of the Scale field. Clicking the right
mouse button on this EOF adds data for one Scale graduation and displays the
horizontal scroll bar.

If a file is loaded, displaying the end of the file causes “EOF” to appear at the right
end of the Scale field.

Specify either the high , low, or high-impedance level.

The following operation steps change a waveform by one Scale graduation.

High: Double-click the left button of the mouse.
Low: Double-click the right button of the mouse.

High impedance : Double-click the right or left button while holding down the
SHIFT key.

Specify a value from 0 to 255 between the high and low levels.

If a mouse button is double-clicked on a desired waveform, the value changes by
one. If the mouse button is double-clicked with the SHIFT key held down, the
value changes by 10. Pressing the left button causes the value to increase, and
pressing the right button causes the value to decrease.

An input value can be specified between change points by grabbing a waveform
line with the mouse and dragging it.

® Time axis cursor and time axis marker

Using the mouse to double-click near a character (scale) in the timing chart display
area displays a solid line and a dotted line.

The solid line is the time axis cursor (S) and the dotted line is the time axis marker
(E).

Each axis of time axis cursor (S) or time axis marker (E) can be moved by dragging
the character S or E at the top of the cursor or marker.

If scrolling the timing chart editing/display area has driven the time axis cursor and
marker out of the display area, S and E are displayed at the end of the Scale field
from which the time axis cursor and marker disappeared. In other words, scrolling
the timing chart editing/display area horizontally does not change the position of the
cursor or marker relative to the beginning of the file.
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5.4 Window Reference

Simulator Input Timing Chart Editor window

Function button

[_Pin Set_] button:

button:

button:

button:

Choosing this button displays the Pin Setting dialog box. Use this
dialog box to set pin names in the pin name field of the input data
setting table.

This version does not support this button.

Choosing this button displays the Search window.

Choosing this button clears (initializes) all the information that is
currently being edited but not yet saved to a file. This button is used
to restart editing in the status in which the file was last saved.

The following dialog box is displayed.

= WARNING

9 This will end Input Timing Chart Editor

I | Cancel

Clicking on the OK button closes this window, ignoring the setting.
Clicking on the Cancel button returns control to the Input Timing Chart
Editor window.

Choosing this button displays the Open dialog box. Select “File” from
this dialog box to read the input data file.

Choosing this button displays the Save As dialog box. In this dialog
box, specify a file to which the input data currently being edited is to be
saved.

The file name specified in the Save As dialog box must be in form:
Four characters + 0000.i_x

(Example: abcd0000.i_0, efgi0000.i_1)

If no file identifier (i_x) is specified, i_0 is used by default.

Choosing this button displays the Down Load dialog box. The input
data file currently being displayed or edited is downloaded to SM78KO.

Choosing this button displays the help window.
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5.4 Window Reference Simulator Output Timing Chart window

Output Timing Chart window Output data view window

Outline

The Output Timing Chart window is used to display the data output from pins, as well as the related
input data and interrupt signals, in a timing chart.

[How to display this window]
H In the Simulator Main window, choose Output... from the File menu.
(® When the current window is the Simulator Main window:

Press the [ GRPH|, , and keys, in this order. The Output Setting dialog box appears.
Then, press the return key.)

Window

Output Timing Chart
| Pin Set || Search || Help || Cancel |

Tlait 7 alue: Inforrnation: | Q00000G3364 SPCI:O000 01f4

n3v
Fin Scale
P55 I I I I | | I I I I I | +
2220 I e T e e N Y Y N A
P37 ==
P60 | | | | | | | l Il

L]
P51 _ﬂ” l | N T ﬂ | B |

FE2

P53 | I | | ﬂ 1 l ﬂ
Fid l | l ﬂ 1l l l

3] +

= [+l HE

Figure 5-53. Simulator Output Timing Chart Window (when the time axis cursor is not displayed)

Description

This window can be used to display the output data from a program being currently simulated, the
related input data, and interrupt signals.
The data from all port SFRs can be displayed in one window.

In addition to the display in this window, the input/output status of pins under simulation can be output
to afile. This setting can made in the Output Setting dialog box. See the Output Setting dialog box
for detalils.

The environment setting for pins in this window corresponds to the project file of the debugger. (See
the Project File Load/Save dialog boxes for details.)
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5.4 Window Reference

Simulator Output Timing Chart window

(1) Wait Value:

Mﬂaﬂvahmaliillil

(2) Information:

Wait setting/display area.

Choose the wait value to be set from the drop-down list box. 16, 32, 64, 128,
256, 512, 1024, 2048, 4096, or 8192 can be set as the wait value.

One of these values is used as one graduation on the Scale.

The measurement unit of the wait value is 1/4 the main clock cycle. The
simulation result of each pin displayed on the timing chart is rewritten according
to the specified wait time.

This is an information view field.

Double-clicking the left mouse button on this field causes the message “Display
Off” to appear, resulting in no information being displayed.

In the “Display Off” state, simulation becomes faster. To view the
information, double-click the left mouse button on this field again.

The measurement unit of the wait value in this field is 1/4 the main clock cycle.

® If the time axis cursor is not displayed in the timing chart display area

Intorrmation:

noooooEaa2ae S(PCH:0000 D2ca
Z 0317
| I
® @ ®

® Wait value for a period from the beginning of simulation to the end of
simulation

@ PC value for the last program execution address
® The number of change points

The term change point refers to a point where data at a pin changes.
H<LLoHHL-2Z

Even if data on more than one pin changes simultaneously at one position, it
is counted as one. The Output Timing Chart window can display pin
information for up to 1150 points. The number of change points at @ is the
number of change points for data that is in a buffer during simulation. Even
after the number of change points for data in the buffer reaches 1150, the
indication at @ remains to be 1150. However, the data in the buffer is
overwritten with the latest information, starting at the beginning of the buffer.
So, the latest information is always displayed on the timing chart.

® If the time axis cursor is displayed in the timing chart display area

Inforrmation:

S:00000052520
E:00000061332

S(PCI:0000 02k
E-5:009472 0317

S Wait value for a period from the beginning of simulation to a point of time pointed to

by the time axis cursor S

E Wait value for a period from the beginning of simulation to a point of time pointed to

by the time axis marker E

S(PC) PC value at an address where the output value for a point of time pointed to by the

time axis cursor S is generated

E-S Wait value for a period from a point of time pointed to by the time axis cursor S to a

point of time pointed to by the time axis marker E
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Simulator Output Timing Chart window

(3) Timing chart display area

Output Timing Chart window at reset

Fin Soale |
*0 T voe :‘s‘ere;:;ﬁD@ L+
""""" L
#03 \
#04
#03
H#H0OE
#0OT
#0858
e L
>° v

@ Timing chart display

The transition of data for the specified pins is displayed in this area as a timing chart.
The number of pins handled is set to 9 by default. The number can range from 1 to
48. The window can be resized. It has the horizontal and vertical scroll bars.

This area can display pin information for up to 1150 change points. When the
number of change points exceed 1150, the data in the buffer is overwritten with the
latest information, starting at the beginning of the buffer. So, the latest information
is always displayed on the timing chart.

Double-clicking the left mouse button in this area causes the message “Display Off”
to appear, resulting in the timing chart being not displayed.

In the “Display Off” state, simulation becomes faster. To view the timing chart,
double-click the left mouse button in this area again.

Waveform

High and low signals are displayed in green. High-impedance (Z) signals
are displayed in red at the center. Information not buffered is displayed in
blue at the center.

Interrupt waveform
When INT is specified as a pin name, an interrupt waveform is displayed.

For example, if the TMIF1 interrupt request flag is set, “+TM1" is displayed,
and if the TMIF1 interrupt request flag is cleared, “-TM1" is displayed. If two
interrupt request flags are set simultaneously, “+TM1 +P1” is displayed.
When two or more interrupt requests are set, the color of the waveform
changes from green to red.

THT - HTM Example interrupt waveform

Display timing

Output data Drawn each time an instruction is simulated. (Two or three checks
are performed for some SFR instructions with R/W.)

Input data Drawn when an instruction in the user program that accesses an
input pin is executed.

Interrupt input Drawn on each quarter of the main clock cycle.

Timer external input* Drawn on each quarter of the main clock cycle.

Serial input* Drawn on each serial clock cycle.

Interrupt (INT) Drawn on each main clock cycle.

* The timing chart cannot display changes faster than a quarter of the main clock cycle.
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5.4 Window Reference Simulator Output Timing Chart window

@ Pin Pin name display area, which displays the name of the pin whose data transition is
displayed.
A pin name is specified by choosing the Pin Set button to display the Pin Setting
dialog box and entering a new name in this dialog box or reading from a pin name
information file selected with the Open button in the dialog box.

® Time axis cursor and time axis marker

Using the mouse to double-click near a character (scale) in the timing chart display
area displays a solid line and a dotted line. The solid line is the time axis cursor
(S) and the dotted line is the time axis marker (E).

Each axis of time axis cursor (S) or time axis marker (E) can be moved by dragging
the character S or E at the top of the cursor or marker.

If scrolling the timing chart editing/display area has driven the time axis cursor and
marker out of the display area, S and E are displayed at the end of the Scale field
from which the time axis cursor and marker disappeared. In other words, scrolling
the timing chart editing/display area horizontally does not change the position of the
cursor or marker relative to the beginning of the file.

If the time axis cursor and marker are moved to a point where there is no data, a
small square O is displayed above S and E.

The time axis cursor and marker are to The time axis cursor and marker areto  The time axis cursor and marker are
the left of the current display position.  the right of the current display position. at a point where there is no data.

@ Saale ‘ \ o Ee (@I o (E %)

@ Buffer Mode:

This display appears at a reset to enable selecting a pin for buffering. Information
to be output to the output buffer during execution can be specified by selecting
either of the following items:

All Pins

Information about all pins of a device under simulation is output to
the buffer.

Selected Pins

Information only about pins indicated in the Pin field of the Output
Timing Chart window is output to the buffer.

Bufter Mode : Al Pinis : Selected Pins : Buffer Mode : : Al Pins : Selected Pins

All Pins has been selected. Selected Pins has been selected.
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5.4 Window Reference Simulator Output Timing Chart window

® El This is a toggle switch for selecting a display object. Clicking the mouse on the
(double switch changes its shape and specifies what objects are to be displayed on the

square) Output Timing Chart window, as shown below.

Output Timing Chart

(_Search ][ Cancel ][ Hel
i : Intormation: [ 00000068364 S(PC):0000 01f4
Wait Value: In i 0317
Pn Scale
P57
P60 .
7o The function buttons,
P62 H H H H
o information display field,
7L il and timing chart appear.
P65
P66
e

When clicking on the switch:

Wait Value: Intormation: [ 00000036632 S(PC):0000 0299
[z 121 w0 N

Pin Scale |

The information display
field and timing chart
appear.

When clicking on the switch:

Pin Scale
P57
P60
Pol 1 L
ez T The timing chart appears.
P63 1
Pod 1
PES
j133

When clicking on the switch:
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5.4 Window Reference

Simulator Output Timing Chart window

Function button

[_Pin Set_Jburon

button:

Choosing this button displays the Pin Setting dialog box. In this
dialog box, specify the pin for which a timing chart is to be
displayed.

Choosing this button displays the Search window.

The following dialog box is displayed.

= WAHNING

9 This will end output timing chart

Clicking on the OK button closes this window, ignoring the setting.
Clicking on the Cancel button returns control to the Output Timing
Chart window.

Choosing this button displays the help window.
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5.4 Window Reference Simulator Pin Setting dialog box

Pin Setting dialog box

Outline

The Pin Setting dialog box is used to set the pins to be displayed in the Input 0/1 Editor window, Input
Timing Chart Editor window, or Output Timing Chart Editor window.

[How to display this window]
B Choose the Pin Set button from the Input 0/1 Editor window.
B Choose the Pin Set button from the Input Timing Chart Editor window.
B Choose the Pin Set button from the Output Timing Chart window.

Window
N R
4]
B
4]
| Previous
Figure 5-54. Simulator Pin Setting Dialog Box
Description

This dialog box is used to specify a pin for which input data is to be specified in the Input 0/1 Editor
window or the Input Timing Chart Editor window as well as a pin in which changes to the input/output
data are to be displayed in the Output Timing Chart window.
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5.4 Window Reference

Simulator Pin Setting dialog box

Pin setting (2)

Pin Setting

[#01 ] INT

. interrupt flag

Pin name list (2)

[oe] [T
o

e

ANI1 : analog input

analog input

Pin number (l)/E/

f ANI2 : analog input

Previous || Next | Cancel I

(1) Pin numbers

(2) Pin name setting area

View name function

These pin numbers are allocated in this dialog box for management
purposes. #01 to #48 are used. Choose the Previous button to
display the four pins preceding the current pin; choose the Next button
to display the four pins following the current pin. Up to 48 pins can be
set.

Set the pin names corresponding to the pin numbers. In the pin name
setting area, enter pin names from the keyboard or select them from
the drop-down list box. Then, press the TAB key or choose the
Previous, Next, OK, Save, or Open button to set the pin names.

When a pin name is being specified in a field, if pin name Pxx is
already set in the previous field, the drop-down list for the current field
begins with the pin name just after Pxx.

Example: If POO is in #01, the drop-down list for #02 begins with P11.

This is true not only for Pxx but also for FIPxx and ANIxx. If the last
port, FIP, or ANI pin is specified, however, the next drop-down list
begins with #XX. In addition, once a pin name is specified, it is left out
from the drop-down list.

A pin hame can be displayed as a view name.

<Setting>
1. Select a pin name from the drop-down list.

2. To specify XXXXXXXX as a view name, delete a pin name from
the pin name view area, and enter @XXXXXXXX.

<Resetting>
1. Enter @ in the pin name view area.
<Referencing>

1. Enter @@ in the pin name view area, and change the input focus
using the TAB key; the Information window will appear and
display a view name corresponding to the pin name for reference
purposes.
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5.4 Window Reference

Simulator Pin Setting dialog box

<View name setting>

Select a pin name.

Pin Setting

P10 - P10 ] Cox ]
[#02][x02 [¢] Csave ]
03 2] “open ]
#04][#04 2]

’miu—us—” Next l | Cancel I

Enter @+view
name.

o
-]
=
o
a

| Previous l | Next I

Click the OK
button.

Output Timing Chart
(Pinset ][ Search ]
Wait Value: Intormation: [ 00000000000 S(PC):
0001
" \

P Scale

&l
I

(

e
¥
w0t
75
06
w7
w8
#03

L

(When the Pin Setting dialog box is opened
from the Output Timing Chart window)
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<View name referencing>

The pin name is displayed.

Pin Setting

P10: P10 ] o]
#02 ] [ save |
#03 IEI Open i
&l

| Previous I r Next l I Cancel 1

Enter @ @.

| Previous ] | Next I

Change the input focus
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5.4 Window Reference

Simulator Pin Setting dialog box

Function button

Previous

]

Mext

Save

Open

Clear

Cancel

TR

button:

button:

button:

button:

button:

button:

button:

Choosing this button displays the four pins preceding the currently set pin
(number or name).

Choosing this button displays the four pins following the currently set pin
(number or name).

Choosing this button validates the setting and closes the Pin Setting
dialog box. The pin names are set in the Pin field of the window from
which this dialog was called.

Choosing this button displays the Save As dialog box.

In this dialog box, specify a file to which the set pin names are to be
saved.

The extension of the file must be .pin.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the input data file containing
the pin setting information.

The extension of the file must be .pin.

Choosing this button clears (initializes) the contents of all the data that is
currently being created but not yet saved to a file. This button is used to
restart editing in the status in which the file was last saved.

Choosing this button closes the Pin Setting dialog box, ignoring the set
contents.
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5.4 Window Reference

Simulator Search window

Search window

Outline

The Search window is used to search an input data file or output buffer for specified data.

[How to display this window]

B Select the Search button from the Input 0/1 Editor window.

MW Select the Search button from the Input Timing Chart Editor window.
B Select the Search button from the Output Timing Chart Editor window.

Window

=—=1 - FY

| B Search | | F Search | Pin Set I
Fm | Clear |

Fan P31 [Faz [Paz [P [Fas [Fae [RaT
i 0 ] i i 7 7 7 S Mark Set I
1 1 ] 0 0 g Z Z I—IE Mark Set

1 1 1 0 0 - - -
1 1 1 1 0 - - - Cancel I

E0F |EoF |EoF |EoF |EoF |ECF [ ECE | ECE

*'l - Help I

Figure 5-55. Simulator Search Window
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Simulator Search window

Description

The Search window enables searching for data in the window (Input 0/1 Editor, Input Timing Chart, or
Output Timing Chart window) from which it is called.

The Search window cannot be used to search for analog input signals or output pin interrupt signals.
More than one Search window cannot appear on the screen simultaneously.

Once information is specified in the Search window, it is kept there until simulation ends. In other
words, when the Search window is closed and opened again, it appears with the previous information
(specified before the window is closed) kept in it. To create new data, it is necessary to click the
Clear button to erase the existing data.

(1) Search data setting table

In the search data setting table, data to be searched

for is specified or displayed for each pin. The table
can display 5 stages for 8 pins at a time by default.

Up to 48 pins can be specified in the table. The

Search window has both vertical and horizontal

scroll bars, and can be resized.

® Pin

Used to display/specify pin names. Clicking the Pin Set button selects the Pin
Setting dialog box. If a file holding setting information is available, it can be loaded
in the search data setting table. If view names have been specified, pins are
indicated using the view names rather than pin names.

@ Input data editing area

Used to specify 0 (low), 1 (high), Z (high impedance), or - (don't care). In the
search data setting table above EOFs, clicking the left button of the mouse causes
changes: 0 -1 272 - 1..

When data is being specified in the direction in which the time increases (vertical
direction), clicking the mouse left button on an EOF for a certain pin inserts a row in
the search data setting table right above the EOFs. On the new row, that pin (on
which the mouse left button was clicked) has the state next to that in the previous
row in the state change sequence (0 - 1 - Z - - - 1), and the other pins have
the same state as those in the previous row.
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Simulator Search window

Function button

| “— Search |button:
or
| T Search | button:
| — Search |button:
or
| | Search | button:
Pin Set button:
Clear button:
S Mark Set | button:

E Mark Set I button:

Cancel

Help

button:

button:

Searches the target window backward starting at the end of the
currently displayed data. In a timing chart window, the position of data
that matches the specified data is indicated with a red line. In other
types of windows, the portion of data that matches the specified data is
displayed. If no data match occurs, the following window appears.
To exit this window, click the OK button.

= ERROR

® Could not find searching data

Searches the target window forward starting at the beginning of the
currently displayed data. In a timing chart window, the position of data
that matches the specified data is indicated with a red line. In other
types of windows, the portion of data that matches the specified data is
displayed. If no data match occurs, the above window appears. To
exit this window, click the OK button.

Displays the Pin Setting dialog box.

Deletes all specified information.

This button is disabled by default. When the Input or Output Timing
Chart window is searched, and the position of data that matches the
specified data is indicated with a red line, this button is enabled.
Selecting this button moves the time axis cursor to that position.

This button is disabled by default. When the Input or Output Timing
Chart window is searched, and the position of data that matches the
specified data is indicated with a red line, this button is enabled.
Selecting this button moves the time axis marker to that position.

Closes the Search window.

Displays the Help window.
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Parts window

Outline

The Parts window is used to implement a pseudo target system.

[How to display this window]
W In the Simulator Main window, choose the External Parts from the File menu.
® When the current window is the Simulator Main window, press the [GRPH], [E] , and [P] keys in

this order.

Window

Pants Window

ile Mode 43 Parts Bitmap Customize Iiv QOption Help
Timer Wed REMOTE CONTROL
(R P I
O L’% 3 u
a ch

—
|
—
POWER
®
L R Qneset

Figure 5-56. Simulator Parts Window
(Buttons, a key matrix, level gauge, LEDs, and a reset button are displayed in this window.)
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Description

This window is used to implement a pseudo target system by displaying external parts. Each
external part is specified separately in a dedicated dialog box and displayed in or outside this window.

In addition, external parts can be customized to meet the user’s requirements. (Note)
Note: For details of customization, refer to the External Part User Open Interface, Specifications.

The parts information displayed in the Parts window can be saved to a project file (.PRJ) or a file
(.PNL) designed to save information from the Parts window. Note, however, that information about
the position of user custom parts displayed in the Parts window is not saved to a PRJ or PNL file.

<Window names>
The window changes its name according to the parts displayed in it, as listed below.

Window Displayed parts

LCD Panel window Built-in LCD custom display

(Select built in LCD from the Parts menu - custom display from the
LCDs dialog box.)

FIP Panel window Built-in FIP custom display

(Select built in FIP  from the Parts menu - custom display from the
FIPs dialog box.)

Parts window Other than the above parts

See respective descriptions for details of the LCD Panel and FIP Panel windows.

<Window modes>

The Parts window has two modes, simulation and edit. The LCD and FIP Panel windows each
have three modes, edit, draw, and set.

The mode is changed using the Mode menu.

Window Mode
LCD Panel window Enters edit, draw, or set mode when the corresponding mode is
FIP Panel window selected from the Mode menu. The Parts window appears
immediately when Simulation is selected from the Mode menu.
Parts window Enters simulation or edit mode when the corresponding mode is
selected from the Mode menu.
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5.4 Window Reference Simulator Parts window

In simulation mode, if the displayed external parts are output parts, they change according to the
result of simulation. If they are input parts, data can be input by clicking the mouse button. In edit
mode, external parts, characters, lines, rectangles, and other pictures can be added, deleted, and
moved.

However, pictures created in the LCD or FIP Panel window cannot be edited even if edit mode is
selected from the Mode menu after simulation mode is resumed. To edit them, it is necessary to
return to the LCD or FIP Panel window. For draw and set modes, see descriptions about the LCD
and FIP Panel windows.

The Parts window should be in simulation mode during simulation. If simulation is carried out with
the Parts window in edit mode, clicking on an input part is not regarded as data input. Instead, the
part is regarded as the target of movement.

<Title Bars>

The following paragraphs explain how the title bar changes according to the mode selected and parts
to be edited.

® Simulation mode

= Parts Window ||~
@ Edit mode
= Parts Window [Edit: Suspend] -«

XXXXXX is what is being edited.

® When Custom is selected from the built in LCD menu (edit mode)

=] LCD Panel |-

The window that appears at this point is called the LCD Panel window. This window is always in
edit mode. When simulation mode is selected, the title bar shown at @ appears again.

@ When Custom is selected from the built in FIP menu (edit mode)

=] FIP Panel e

The window that appears at this point is called the FIP Panel window. This window is always in
edit mode. When simulation mode is selected, the title bar shown at ® appears again.
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Simulator Parts window

<External parts supported as standard>

Parts name Summary Menu to be selected
(Parts window)
Button A button can be connected to any pin. Pressing a button | Button... from the
supplies an input value to the pin. Parts menu
Key matrix A key matrix can be connected to any pin. More than one | KeyMatrix... from the
key can be used to input data to one pin. Parts menu
Built-in LCD If a pin is connected to an LCD controller/driver, it is builtin LCD... from
possible to indicate the output state of the pin with pictures |the Parts menu
or in characters.
Built-in FIP If a pin is connected to an FIP controller/driver, it is built in FIP... from the
possible to indicate the output state of the pin with pictures | Parts menu
or in characters.
LED An LED can be connected to any pin. It is possible to LED... from the Parts

indicate the output state of the pin in form of the LED being
on or off.

menu

7-segment LED

Each position of the 7-segment LED display is a set of
seven LEDs that can display any of the ten decimal digits
from 0O to 9 in a squared-off form. Each segment LED is
turned on or off according to the state of the segment LED
pin. This 7-segment LED display can consist of up to 8
digit positions. Each segment in a specific digit position
can be turned on or off when the output to the
corresponding digit signal pin is active.

7Seg LED... from the
Parts menu

Level gauge Any value within a specified range can be given to a pin Level Gauge... from
connected to an A/D converter. the Parts menu

DC motor A DC motor can be connected to any pin. The output DC Motor... from the
from a pin is indicated as the operation (rotating or not) of | Parts menu
the DC motor. The total time when the output is active
since the beginning of simulation is also displayed.

Buzzer If a pin is connected to a buzzer output control circuit, its Buzzer... from the

output state is indicated with buzzer sound or a picture.

Parts menu

Reset button

Choosing the reset button resets the hardware.

Reset... from the

Parts menu
14-segment LED Each position of the 14-segment LED display is a set of 14 | 14seg LED... from the
display LEDs that can display any alphabetic character with an Parts menu

approximate shape. Each segment LED is turned on or
off according to the state of the corresponding segment
LED pin. This 14-segment LED display can consist of up
to 5 character positions. Each segment in a specific
character position can be turned on or off when the output
to the corresponding character position signal pin is active.

Internal interrupt
button

This button can be connected to an arbitrary interrupt.
Pressing the button generates an interrupt request signal
associated with it.

Internal Interrupt
from the Parts menu

Pull-up/pull-down
resistor setting

A pin can be connected to a pull-up or pull-down resistor.

Pull up/Pull down
from the Parts menu

PLL

PLL input frequency is supplied, and the PLL frequency
information and IFC counter are displayed.

PLL... from the Parts
menu

Serial GUI

The operation mode and input/output information related to
the serial interface are displayed.

Serial GUI... from the
Parts menu
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Simulator Parts window

Function button

In the Parts window, the tool bar appears by default. The tool bar can be displayed and hidden by
selecting the Tool Bar from the Option menu. Each button placed on the tool bar is described below.

button:

.%. button:

=8+ button:

button:

=7 | button:

button:

2
.@. button:
a

button:

button:

REGET
button:

g button:

Lr?
(== | button:

g button:

m button:

Displays the Buttons dialog box. It has the same function as Button... in the
Parts menu.

Displays the Key Matrixes dialog box. It has the same function as KeyMatrix...
in the Parts menu.

Displays the LCDs dialog box. It has the same function as built in LCD... in the
Parts menu.

Displays the FIPs dialog box. It has the same function as built in FIP... in the
Parts menu.

Displays the LEDs dialog box. It has the same function as LED... in the Parts
menu.

Displays the 7seg LEDs dialog box. It has the same function as 7Seg LED... in
the Parts menu.

Displays the Level Gauges dialog box. It has the same function as Level
Gauge... in the Parts menu.

Displays the DC Motors dialog box. It has the same function as DC Motor... in
the Parts menu.

Displays the Buzzers dialog box. It has the same function as Buzzer... in the
Parts menu.

Displays the Reset button. It has the same function as Reset... in the Parts
menu.

Displays the 14seg LEDs dialog box. It has the same function as 14seg LED...
in the Parts menu.

Displays the Internal Interrupt Buttons dialog box. It has the same function as
Internal Interrupt... in the Parts menu.

Displays the Pull-up/Pull-down setting dialog box. It has the same function as
Pull up/Pull dowWn... in the Parts menu.

Displays the PLL Information window. It has the same function as PLL... in the
Parts menu.
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Simulator Parts window

A

i

button:
button:
button:

button:

ﬂ button:

button:

Enables writing an arbitrary character string. It has the same function as Text in
the Draw menu. It cannot be selected from the Parts window.

Enables drawing a line with an arbitrary length. It has the same function as Line
in the Draw menu. It cannot be selected from the Parts window.

Enables drawing a rectangle with an arbitrary size. It has the same function as
Rectangle inthe Draw menu. It cannot be selected from the Parts window.

Enables drawing an ellipse with an arbitrary size. It has the same function as
Ellipse in the Draw menu. It cannot be selected from the Parts window.

Enables drawing a sector with an arbitrary size. It has the same function as Pie
in the Draw menu. It cannot be selected from the Parts window.

Enables drawing a polygon with an arbitrary size. It has the same function as
POlygon in the Draw menu. It cannot be selected from the Parts window.
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5.4 Window Reference Simulator Parts window

Menu bar

(1) File

Mode Edit Parts Bitmap Custom Draw Option Help

Open...
Save

Save As...
eXit

This menu enables saving information about the state of the Parts window to a file and reading it from a
file. The file (.PNL) holding information about the state of the Parts window has the same file format as
the project file (.PRJ).

® Open... The Open command loads a file containing information about the Parts window.
The Open dialog box will appear.

® Save The Save command overwrites information about the Panel window to an
existing file which has been loaded.

® Save As... The Save As command saves information about the Parts window in a file.
The Save As dialog box will appear.

® eXit This command lets you exit the Parts window. When this command is
selected, the following dialog box appears, prompting you to specify whether to
save the Parts window information to a file.

9 Save inputfoutput panel information to file?

Yes | Mo | Cancel

Confirmation dialog box

Pressing the Yes button causes the Save As dialog box to appear. Pressing
the No button terminates the Parts window. Pressing the Cancel button
passes control to the Parts window again.
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Simulator Parts window

Edit Parts Bitmap Custom Draw Option Help

(2) Mode
File
Edit
v Simulation
Draw
seT

This menu is used to switch the modes of the Parts window.

® Edit

® Simulation

® Draw

® seT

The Parts window is put in edit mode. Information in the window can be
edited; to be specific, external parts, lines, characters, and rectangles in the
client area can be moved.

In edit mode, clicking on an item such as an external part in the Parts window
chooses it as a target of movement.

Choosing this menu makes it possible to choose the Edit menu.

In the LCD and FIP windows, it is impossible to move, group, and resize
pictures. To edit custom LCD or FIP parts, it is necessary to select the LCD or
FIP window again.

In edit mode, a window appears which indicates the position of the mouse
cursor in the Parts window.

- Parts Window [Edit: Suspend] ;l -

File Mode Edit Parts Bitmap Customize

137, &h Draw Qption Help
EHEE R R EE E E R
(X-coordinate, 0 X direction

Y-coordinate)

Y direction

The position of the mouse cursor is represented as coordinates. The
displayed coordinates change as the mouse is moved around.

The Parts window is put in simulation mode (default).

In simulation mode, output parts in the Parts window change by simulation.
Clicking input parts causes the related data to be input to the simulator.

The Parts window should be in simulation mode during simulation.

The Draw command places the LCD or FIP Panel window in draw mode. This
menu cannot be selected from the Parts window. Selecting this command
makes the Draw menu selectable.

The Set command places the LCD or FIP Panel window in set mode. A
custom FIP or LCD picture is connected to a pin. This command is selectable
from the LCD and FIP Panel windows. It cannot be selected from the Parts
window.
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Simulator Parts window

(3) Edit
File Mode Parts Bitmap Custom Draw Option Help
Undo CTRL+Z
DEL .
Delete Solid
cuT CTRL+X Dash
Copy CTRL+C dot
Paste . CTRL+V dgs hdot
Import from File ...
I.e& Solid
Line > Dash
Rectangle >
Bitma dot
Shmap dAshdot
Vv Suspend =

This menu can be chosen when the Parts window is in place mode.

® Undo

® Delete

®cuT

® Copy

® Paste

® Import from File

The Undo command cancels any previous editing action, such as movement of
external parts, pictures, and character strings in the Parts, LCD, or FIP Panel
window.

The Delete command deletes any previously selected part, such as an external
part, picture, or character string, from the Parts, LCD, or FIP Panel window.
An external part is selected by clicking the mouse on it such that it is enclosed
in blue dotted lines.

The cuT command moves any previously selected bitmap, picture, or character
string from the LCD or FIP Panel window to the clip board. A bitmap, picture,
and character string can be selected by clicking the left button of the mouse.
When selected, they are enclosed in blue dotted line. This command cannot
be selected from the Parts window.

The Copy command duplicates any previously selected bitmap, picture, or
character string from the LCD or FIP Panel window to the clip board. A
bitmap, picture and character string can be selected by clicking the left button of
the mouse. When selected, they are enclosed in blue dotted line. This
command cannot be selected from the Parts window.

The Paste command gets data from the clip board and pastes it to the LCD or
FIP Panel window. This command cannot be selected from the Parts window.

This command pastes a bitmap to the LCD or FIP Panel window. Selecting
this command displays the Open dialog box, enabling a desired bitmap file
(.bmp) to be selected. This command cannot be selected from the Parts
window.
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Simulator Parts window

® TeXt

® Line

O Solid
O Dash
O dot

O dAshdot

® Rectangle

O Solid

O Dash

O dot

O dAshdot

The TeXt command is used to write character strings in the Parts window.
Choosing this command displays the following dialog box:

= Text Input

OK

For details of this dialog box, see 2-® in | Operating on external parts|.

This command cannot be selected from the LCD or FIP Panel window.

The Line command is used to draw straight lines in the Parts window.
This command cannot be selected from the LCD or FIP Panel window.
If one of the following pull-down menus has been chosen, the mouse cursor

changes its shape from an arrow to a crisscross when it is moved into the Parts
window.

For details, see “Edit operations in place mode.”

A solid line is drawn from a point where the left mouse button is clicked to a
point where the left mouse button is double-clicked.

A dashed line is drawn from a point where the left mouse button is clicked to a
point where the left mouse button is double-clicked.

A dotted line is drawn from a point where the left mouse button is clicked to a
point where the left mouse button is double-clicked.

A dash-dot line is drawn from a point where the left mouse button is clicked to a
point where the left mouse button is double-clicked.

The Rectangle command is used to draw rectangles in the Parts window.
This command cannot be selected from the LCD or FIP Panel window.

If one of the following menus has been chosen, the mouse cursor changes its
shape from an arrow to a crisscross when it is moved into the Parts window.

For details, see “Edit operations in place mode.”

A rectangle is drawn with a solid line. Its upper left corner is at a point where
the left mouse button was clicked, and the lower right corner is at a point where
the left mouse button was clicked.

A rectangle is drawn with a dashed line. Its upper left corner is at a point
where the left mouse button was clicked, and the lower right corner is at a point
where the left mouse button was clicked.

A rectangle is drawn with a dotted line. Its upper left corner is at a point where
the left mouse button was clicked, and the lower right corner is at a point where
the left mouse button was clicked.

A rectangle is drawn with a dash-dot line. Its upper left corner is at a point
where the left mouse button was clicked, and the lower right corner is at a point
where the left mouse button was clicked.
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Simulator Parts window

@ Bitmap

® Suspend

The Bitmap command is used to re-paste the bitmap of an external part
displayed in the Parts window. Only the bitmaps of buttons and DC motors
can be re-pasted.

This command cannot be selected from the LCD or FIP Panel window.
Choosing this command displays the following Bitmap Box window:

Bitmap Box

e

_

+

For details of the re-pasting procedure and window, see 2-@ in

[ Operating on external parts)|.

The Suspend command is chosen to quit inputting text, lines, or rectangles
when the Parts window is in place mode. In the “suspended” state, parts, text,
lines, and rectangles can be moved and deleted.

This command cannot be selected from the LCD or FIP Panel window.
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Simulator Parts window

(4) Parts

File Mode

Bitmap Custom Draw Option Help

Button ...
KeyMatrix ...

buit in LCD ...

built in FIP ...
LED...

7Seg LED...

Level Gauge ...

DC Motor

BuZzer ...

Reset

1l4seg LED....
Internal Interrupt ...
Pull up/Pull Down ...
PLL...

Serial GUI

Choosing an item in the Parts menu displays the corresponding dialog box (such as connection information
for external parts and pins, or how to display). When the necessary specification is completed in the
respective dialog box, the related external parts are displayed in or outside the Parts window. These parts
serve as the input/output points of signals under simulation.

Some external parts may not be supported depending on the current target of simulation. In this case,

menu selection is impossible.

@ Button ...

® KeyMatrix ...

® builtin LCD ...

® builtin FIP ...

Displays the Buttons dialog box.

It has the same function as the button.

A button is connected to an arbitrary pin, enabling a value to be input to the pin
when the button is clicked.

Displays the Key Matrixes dialog box.

It has the same function as the El button.

A key matrix is connected to arbitrary pins, enabling a value to be input to the
pins from the keys on the key matrix.

Displays the LCDs dialog box .

It has the same function as the button.

The output state of a pin connected to the built-in LCD controller/driver of a
device currently under simulation can be represented using a picture or text.

Displays the FIPs dialog box.

It has the same function as the button.

The output state of a pin connected to the built-in FIP controller/driver of a
device currently under simulation can be represented using a picture or text.
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Simulator Parts window

® LED...

® 7/Seg LED...

® Level Gauge ...

® DC Motor

® BuZzer...

® Reset

® 14seqg LED...

Displays the LEDs dialog box.

It has the same function as the button.

An LED is connected to an arbitrary pin, enabling the on/off state of the LED to
be output to the pin.

Displays the 7seg LEDs dialog box.

It has the same function as the button.

Eight pins are assigned to a 7-segment LED display, and one pin is assigned to
a digit signal. The display in the 7-segment LED changes according to the
value at each pin assigned to the 7-segment LED display. The output state of
a pin assigned to the digit signal is used to turn on and off the corresponding
digit of the 7-segment LED display.

Displays the Level Gauges dialog box.

It has the same function as the @ button.

Any value within a specified range can be supplied to a pin connected to an A/D
convertor.

Displays the DC Motors dialog box.

It has the same function as the @ button.

A DC motor can be connected to an arbitrary pin. The output of the pin
indicates the operation state (rotating or not) of the DC motor. The total time
during which the output is active since the beginning of simulation is also
displayed.

Displays the Buzzers dialog box.

It has the same function as the button.

The output state of a pin to which a buzzer output circuit is connected can be
indicated using the sound of the buzzer and pictures.

Displays the Reset button with a bitmap in the Parts window.

It has the same function as the button.
Pressing this button resets the hardware.

Displays the 14seg LEDs dialog box.

It has the same function as the button.

Fifteen pins are assigned to a 14-segment LED display, and one pin is assigned
to a digit signal. The display in the 14-segment LED changes according to the
value at each pin assigned to the 14-segment LED display. The output state
of a pin assigned to the digit signal is used to turn on and off the corresponding
digit of the 14-segment LED display.
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® Internal Interrupt ... Displays the Internal Interrupt Button dialog box.

IHT
It has the same function as the button.

A button can be connected to an arbitrary internal interrupt. Pressing this
button causes an internal interrupt regardless of program execution.

@ Pull up/Pull Down ...
Displays the Pull-up/Pull-down setting dialog box.

It has the same function as the E‘ button.
A pin can be connected to a pull-up or pull-down resistor.

® PLL... Displays the PLL Information window.

FLL
It has the same function as the button.

The PLL input frequency can be supplied, and the PLL frequency information
and IFC counter can also be displayed.

® Serial GUI ... The operation mode and input/output information related to the serial interface
are displayed.
O Channel 0 Serial Interface Channel 0 window.
O cHannel 1 Serial Interface Channel 1 window.
O chAnnel 2 Serial Interface Channel 2 window.
O chaNnel 3 Serial Interface Channel 3 window.
(5) Bitmap

File Mode Edit Parts Custom Draw Option Help

The Bitmap Entry dialog box will be displayed.

The Bitmap Entry dialog box enables saving bitmap files created by the user or deleting unnecessary
bitmap files. The bitmap image of a part can be displayed in Part window only after the bitmap image is
written to a bitmap file in this window.
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5.4 Window Reference Simulator Parts window

(6) Custom

File Mode Edit Parts Bitmap 0 Draw Option Help

Load
Unload

A file needed in using user-created external parts (DLL file) will be loaded.

® Load Displays the Open dialog box.

In this dialog box, the user selects desired DDL files. Up to six DLL files can be
downloaded. When a DLL file is downloaded, its name is displayed in the
Customize menu.

® Unload Nullifies all the user-created DLL files that are already loaded.

(7) Draw

File Mode Edit Parts Bitmap Custom Option Help

This menu cannot be selected from the Parts window. It can be selected from the LCD and FIP Panel
windows. See descriptions about the LCD and FIP Panel windows for details of this menu.
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Simulator Parts window

(8) Option

File Mode

Edit

Parts Bitmap Custom Draw Optio Help

Vv Tool Bar
Group
ungroup
Pen...
Brush ...
Font ...
Raise
Lower

This menu is used to specify the state of a tool bar and to edit pictures in the LCD or FIP Panel window.

® Tool Bar

® Group

® Ungroup

® Pen...

® Brush ...

® [ont...

® Raise

® Lower

Specifies whether to display a tool bar. If the menu item has a check mark,
the tool bar is displayed. If not, the tool bar is hidden. The tool bar is
displayed by default.

Enables pictures in the LCD or FIP Panel window (edit mode) to be handled as
a set. Select this menu item after the target pictures are selected using the
left button of the mouse, and the selected pictures will be handled as a set.
This menu item cannot be selected from the Parts window.

Cancels the effect of the Group command. Select this menu item after the
pictures grouped in the LCD or FIP Panel window (edit mode) are specified
using the left button of the mouse; the pictures will be ungrouped into the
previous state. This menu item cannot be selected from the Parts window.

Enables changing the state of a line being drawn in the LCD or FIP Panel
window (edit mode) or a currently selected line. For details, see descriptions
about the LCD or FIP Panel window. This menu item cannot be selected from
the Parts window.

Enables changing the brush for a picture being drawn in the LCD or FIP Panel
window (edit mode) or a currently selected picture. For details, see
descriptions about the LCD or FIP Panel window. This menu item cannot be
selected from the Parts window.

Enables changing the font of a character being drawn in the LCD or FIP Panel
window (edit mode) or a currently selected picture. For details, see
descriptions about the LCD or FIP Panel window. This menu item cannot be
selected from the Parts window.

Places a currently selected picture on top of any other pictures in the LCD or
FIP Panel window (edit mode). This menu item cannot be selected from the
Parts window.

Places a currently selected picture under any other pictures in the LCD or FIP
Panel window (edit mode). This menu item cannot be selected from the Parts
window.
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(9) Help

File Mode Edit Parts Bitmap Custom Draw Option m:

Help messages for the Parts window will be displayed.
(This version does not support this function.)
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Operating on external parts

1. Input/output operations in simulation mode

In simulation mode, external parts displayed in the Parts window can be used for interactive entry of
signals and data, and for real-time display output signals, during simulation. The Parts window
should be in execute mode during simulation. To put the Parts window in simulation mode, choose

Simulation from the Mode menu.

<1> Button input

B1 B2 +——= Functional name

Figure 5-56-1. Button Input Image

Clicking a button causes the corresponding data to be input to the simulator.
To display a button, it is necessary to specify the information about the button in the Buttons dialog

box.

¢ Toggle button: Clicking the mouse left button supplies data. Simulation continues with the
data retained, until the button is pressed again.

¢ Push button: Clicking the mouse left button supplies data and causes it to be retained for a

specified period of time. When the specified time elapses, the data returns to
the initial state. The hold time can be specified in the Buttons dialog box.
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<2> Key matrix input

| 7 8 9 / |——Input key

| y 5 6 *

| 1 2 3 -

|n[: 8 = + ——— Functional name

Figure 5-56-2. Key Matrix Input Image

Clicking on an input key causes the corresponding data to be supplied to the simulator.
To display a key matrix, it is necessary to specify the information about the key matrix in the Key
Matrixes dialog box.

¢ Real-time input Clicking the mouse left button triggers real-time input. A value supplied
to an input pin is retained for the time specified in the Key Matrixes dialog
box. If the mouse is clicked on two different keys for the same input pin
within the specified data hold time, the key clicked on later is valid (except
when the keys are locked).

¢ Key lock function Clicking the mouse left button on a key with the right button held down
causes the data corresponding to the key to be kept being supplied until
the same operation is performed again. Within this period, the key is
locked and indicated in green. When one key is locked, the other keys
are usable except when data is input for the same pin, in which case the
key pressed later becomes valid and the key pressed earlier is unlocked
for the data hold time specified for the key pressed later.

¢ Simultaneous key Clicking the muse right button on a key places it in a wait state. Clicking
input function the mouse left button on another key releases that key from a wait and
causes the data to be input at the same time. The key in a wait state is
indicated in red. More than one key can be placed in a wait state. If
more than one key is placed in a wait and released for the same pin, the

last key to be selected is valid for the pin.
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<3> LCD display

This function is implemented as either the LCD Display or LCD Panel window. Each window is
chosen using the LCDs dialog box.

* To choose “Bit Image,” use the LCD Display window.
* To choose “Customize,” use the LCD Panel window.

Note: This part is generated according to the output of a pin connected to the LCD controller/driver
in a device under simulation. It cannot be used with a device not containing an LCD
controller/driver.

(1) LCD Display window

= LCD Display | a
Segment

Common " 12345678 3 101112131418161718192021222324202627282930313233343036373833
STATU [ OO
N N SRR (e e (N (EEE N
AN EEE EEE e e e e e e
M ul EEE EEE EEE  EEE EEE EEE EEE EEE BN |

Figure 5-56-3. LCD Display Image (LCD Display Window)

The LCD display is a bitmap image, in which common signals are arranged in a column and segment
signals are arranged in a row. Active segment signal sections that correspond to active common
signals are indicated in black. Inactive sections are indicated in white.

(2) LCD Panel window

= LCD Panel ~ [«
File Mode Edit Parts Bitmap Customize Draw Option Help

I 1 e 51 e A P P S S T S E R [ PN D [ R Y

B TEST MODE

Figure 5-56-4. LCD Panel Window

LCD display images can be generated and edited in this window. When Custom Display is selected
from the LCDs dialog box, the Parts window changes into the LCD Panel window.

See the LCD Panel window for details of picture editing and manipulation.

256



5.4 Window Reference Simulator Parts window

@ Starting simulation
O Select Simulation from the Mode menu to put the simulator in simulation mode.
O A custom LCD is not displayed, because the connected pin is inactive.
O A custom LCD not connected to a segment pin is displayed.

® Custom LCD display timing

O If the values of signals set for a common pin and segment pin in the LCDs dialog box are both 1,
pictures connected to them are displayed.

O If the value of a segment signal corresponding to the current common signal does not change,
the state (displayed/hidden) of pictures is preserved.

O If pictures are cascaded, they are displayed in ascending order of segment numbers, starting at
one with the smallest segment number.

O Pictures not connected to segment pins are always displayed.

<4> FIP display

This function is implemented as either the FIP Display or FIP Panel window. Each window is chosen
using the FIPs dialog box.

* To choose “Bitmap Image,” use the FIP Display window.
* To choose “Customize,” use the FIP Panel window.

Note: This part is generated according to the output of a pin connected to the FIP controller/driver in
a device under simulation. It cannot be used with a device not containing an FIP
controller/driver.

(1) FIP Display window

= FIP Display | -

Segment

. 12345678
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AN EEEEE N
7 OORCOOCOEOO
g OOUROECO
1] IO

Figure 5-56-5. FIP Display Image (FIP Display Window)

The FIP display is a bitmap image, in which timing outputs are arranged in a column and segment
signals are arranged in a row. An active timing output lights blue at the section of a timing output
number. The active section of a segment signal corresponding to the timing output is turned black.
Inactive sections are white.
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(2) FIP Panel window

= FIP Panel ~ |
File Mode Edit Parts Bitmap Customize Draw Option Help

T " e A e e e I | N A [ S R T

test mode
TP o

Figure 5-56-6. FIP Panel Window

FIP display images can be generated and edited in this window. When Custom Display is selected
from the FIPs dialog box, the Parts window changes into the FIP Panel window.

See the FIP Panel window for details of picture editing and manipulation.

@ Starting simulation
O Select Simulation from the Mode menu to put the simulator in simulation mode.
O A custom FIP is not displayed, because the connected pin is inactive.
O A custom FIP not connected to a segment pin is displayed.

® Custom FIP display timing

O If the values of signals set for a common pin and segment pin in the FIPs dialog box are both 1,
pictures connected to them are displayed.

O If the value of a segment signal corresponding to the current common signal does not change,
the state (displayed/hidden) of pictures is preserved.

O If pictures are cascaded, they are displayed in ascending order of segment numbers, starting at
one with the smallest segment number.

O Pictures not connected to segment pins are always displayed.
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<5> LED display

This function displays the status of an output from a pin connected to an LED. The LED display is
either a bitmap display or fixed picture such as a rectangle or ellipse. Either type can be chosen in
the LEDs dialog box. Information needed to display LEDs can also be chosen in this dialog box.

(1) LED display by a bitmap image

LEM LED? LEpa ——— Connection pin name

@ @ @ or functional name

Figure 5-56-7. LED Display Image

This function displays the functional name and the name of an LED pin specified in the LEDs dialog
box. It also displays the state of an output pin at real time during simulation, using a specified LED

bitmap image. The state (active/inactive) of the output pin and the related LED bitmap color are
listed below.

Active state Bitmap color
Active Yellow (on)
Inactive White (off)

® Display timing

The display changes at the end of simulation of one instruction. Changes in values during
simulation are not supported.

(2) LED display by a fixed picture

Fan P41 ——— = Connection pin name
1 S or fucntional name

Figure 5-56-8. Fixed Picture Image of an LED

This function displays the functional name and the name of an LED pin specified in the LEDs dialog
box. It also displays the state of an output pin at real time during simulation, using a rectangle and
ellipse in the specified color. If the pin is active, the corresponding pictures are painted in the

specified color. If it is inactive, the corresponding pictures are a hollow rectangle or ellipse with its
rim in the specified color.

® Display timing

The display changes at the end of simulation of one instruction. Changes in values during
simulation are not supported.
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<6> 7-segment display

e
L oy Y

Figure 5-56-9. 7-Segment Display Image

After one session of simulation for the target device, this function receives and displays the output
state of a 7-segment display pin specified in the 7seg LEDs dialog box. Each segment stays on or
off until a different value is received. The display changes its indication according to the value
received.

The display is red when it lights. When it is off, it is white (only the frame of the display is indicated.)

@ Display timing

The display changes at the end of simulation of one instruction. Changes in values during
simulation are not supported.

<7> Level gauge input

Clicking on a level gauge image during simulation enables inputting an analog value to an analog
input pin connected to the level gauge . This analog value can be entered using either a scroll bar or
a knob. Which entry type to use can be chosen in the Level Gauges dialog box. Information
needed to display the level gauge can also be specified in this dialog box. Clicking on a displayed
analog value causes it to be input to the analog input pin.

(1) Analog input by a scroll bar

Uolume "l | *l 2.5
DC _I" | "l 3.4

| Voo

Functional name  Scroll thumb  Analog value

Figure 5-56-10. Scroll Bar Input Image

To input an analog value, position the scroll thumb to specify that analog value, then click the mouse
right button on the scroll bar.

An analog value is determined by the relative position of the scroll thumb in the level gauge. The
scroll thumb can be moved by placing the mouse cursor at the desired position on the scroll bar and
clicking the left mouse button or by dragging it to the desired position and releasing the mouse button
there.

The maximum value that can be entered is the reference supply voltage for the A/D converter. The
reference voltage should be specified in the Level Gauges dialog box.
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(2) Analog input by a knob

Functional name
yoL.1  uoL.? DC = { pin name

® ® @ -

8.7V 8.8V 5.8V — Apajogvalue

Figure 5-56-11. Analog Input by a Knob

To input an analog value, position the red mark of the knob on that analog value, then click the right
mouse button on the knob. The analog value to be entered is determined by the relative position of
the red mark on the knob. The red mark can be moved by placing the mouse cursor on the desired
position and clicking the left mouse button or by dragging the red point to the desired position and
releasing the button there.

The maximum value that can be entered is the reference supply voltage for the A/D converter. The
reference voltage can be specified in the Level Gauges dialog box.

<8> DC motor display

1186848 1186848 2288 —— Total number of clocks in the active state

B B B

Motor1 Motor2 Motor3 —— Pin name or functional name

Figure 5-56-12. DC Motor Display Image

This function indicates the output state of an output pin connected to a DC motor as the operation
state (rotating or not) of the DC motor. It also indicates the total number of clocks in active state
since the beginning of simulation. The total number of clocks is represented using up to 10 digits.
When the count exceeds 10 digits, it gets back to 0. The information needed to display the DC
motor picture can be specified in the DC Motors dialog box. The state (active/inactive) of a pin and
the corresponding bitmap color are listed below.

Active state versus bitmap color

State Bitmap color
Active Brown
Inactive Gray

@ Display timing

The display changes at the end of simulation of one instruction. Changes in values during
simulation are not supported.
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<9> Buzzer display

This function indicates the active level output from the BUZ pin as a bitmap image or by beep.
Which type to use can be specified in the Buzzers dialog box.

(1) Buzzer display by a bitmap image

WM
= =
Active Inactive

Figure 5-56-13. Buzzer Display Image

A specified bitmap image is displayed according to the output state of a connected BUZ pin.
(2) Beep

If a connected BUZ pin changes to either the inactive or active level, a beep occurs.

To cause the buzzer to sound, it is necessary to install a sound board and speaker in the host
machine. If they are not installed, the message “No buzzer sound has been generated” is displayed.

<10> Reset button

OHESEt

Figure 5-56-14. Reset Button Image

A reset signal can be input interactively.
Clicking the mouse left button sends a reset signal to the simulator, which will therefore be reset.

<11> 14-segment display

Figure 5-56-15. 14-Segment Display Image

After one session of simulation for the target device, this function receives and displays the output
state of a 14-segment display pin specified in the 14seg LEDs dialog box. Each segment stays on or
off until a different value is received. The display changes its indication according to the value

received. The display is red when it lights. When it is off, it is white (only the frame of the 14-
segment display is indicated).
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@ Display timing

The display changes at the end of simulation of one instruction. Changes in values during
simulation are not supported.

<12> Internal interrupt button

INTUDT]| |IMTTH2] | INTAD

Figure 5-56-16. Internal Interrupt Button Image

During simulation, pressing the internal interrupt button causes an internal interrupt. An interrupt
request to be connected to the button can be specified in the Internal Interrupt Button dialog box.
Pressing the internal interrupt button immediately causes an internal interrupt. It is impossible to
specify the timing of input. The requested interrupt occurs at the end of an instruction that is being
simulated when the button is pressed or at the end of the SFR write or read operation for that
instruction.

<13> PLL

See descriptions about the PLL Information window.

= PLL Information -
PLL

Input FrE| a MHZI!“E“EI
Intermedli' o r'HHZE“E“EI

MF ,VHF., HF
Lock . Unlock

Reference Fred KHz

Dividing H 878H

Received FredB MHz
Intermediate B KHz
IFC

IF Counter as8H

Figure 5-56-17. PLL Information Window
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<14> Serial GUI

= Serial IfF Channel 0 - || -
Eile Digit Help

Operation stop mode
Mster Device

Intput Data Output Data

000 Kl 000 K
0x11 000

0x14 = 000 =
Oxaa - 0=00 -
000 + 000 +

Figure 5-56-18. Serial GUI Window

This window displays the operation mode, input/output data, and clock pulses of a serial interface
under simulation.

@ Operation mode display

The operation mode of the serial interface is displayed. The default mode is displayed at a reset.

® Master/slave display

Whether the serial interface (target device) is running as a master or slave is displayed. When it
is running as a master, the clock pulses are also displayed.

©® Input/output data display

O Data input to (received at) the serial interface and data output (sent) from the serial interface are
displayed. The display timing is when the reception or transmission of all the bits in data is
completed.

O By default, five data items are displayed for both input and output. If more data items are input
or output, they can be referenced using the scroll bar. The scroll bar can be used only when
simulation is not being performed.

O The window can be resized to display more than five data items. Note however that only up to
20 data items can be stored in the display list.
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<15> Other operations

(1) Backward simulation

In each session of backward simulation, each part behaves as listed below:

Button Is pressed/released when the value of the corresponding pin
changes.

Key matrix Is pressed/released when the value of the corresponding pin
changes. It will not enter a wait state. In a locked state, its keys
are displayed in green.

LCD The state of the display changes, when the value of the
corresponding pin changes.

FIP The state of the display changes, when the value of the
corresponding pin changes.

LED The state of the display changes, when the value of the

corresponding pin changes.

7-segment LED

The state of the display changes, when the value of the
corresponding pin changes.

Level gauge The input value is calculated according to a value at the
corresponding pin. The scroll thumb and dial operating point move
to the position that matches the input value.

DC motor When the value at the corresponding pin changes, the total number
of clock pulses increases and the state of the DC motor changes.

Buzzer The display state of the buzzer changes, when the value at the

corresponding pin changes.

14-segment LED

The state of the display changes, when the value of the
corresponding pin changes.

Internal interrupt button

Nothing changes.

(2) When a CPU reset occurs
When the debugger generates a CPU reset, each part behaves as listed below:

Button All buttons become inactive.

Key matrix All keys are released.

LCD All bit images are displayed in white. All custom LCDs are hidden.
FIP All bit images are displayed in white. All custom FIPs are hidden.
LED All LEDs become inactive.

7-segment LED

All segments are displayed in white.

Level gauge The input value becomes 0, the scroll thumb is placed at the left end,
and the dial operating point is placed at the lower left position.

DC motor All DC motors become inactive, and the total activity time becomes 0.

Buzzer Becomes inactive.

14-segment LED

All segments are displayed in white.

Internal interrupt button

All buttons are released.
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2.

Edit operations in edit mode
The following editing is possible in edit mode.

B  Parts Window [Edit: Suspend] RAIB

® \When the title bar is:

O Adding external parts to be displayed and changing information
O Moving or deleting displayed external parts, text, lines, and rectangles

® When the title bar is: = Parts Window [Edit: >00000o] - | -

(where XXXXX is not “Suspend”)

O Inputting text, lines, and rectangles
O Re-pasting displayed external part bitmap images

Note: If simulation is carried out with the Parts window kept in place mode, operations to external
parts in the Parts window are not regarded as data inputs to the simulator; instead, they will be
moved.

The Parts window is put in edit mode by choosing Edit from the Mode menu. When the Parts
window is put in edit mode, a window appears which indicates the coordinates of the mouse cursor in
the Part window. This window always indicates the current mouse position in coordinate form.
When the mouse cursor is moved into the Parts window, it changes its shape from an arrow to a
Crisscross.

| PutsWindw[EditSuspend )
|

Eile Mode Edit Parts Bitmap Customize Draw QOptionj=

EEFEEREE S EERINECED
g —— X Direction ——-=

Y Direction =

\1, 197, 46
(X coordinate , Y coordinate)

Figure 5-56-19. Mouse Position Display Window

<How to choose>

Items such as external parts are chosen from the Parts window by clicking the left mouse button on
the items. Chosen parts are enclosed in blue dotted lines. Chosen text, lines, and rectangles are
represented in blue. To choose two or more parts and/or other items, click the left mouse button on
one of the items, then click the left mouse button on the other items while holding down the SHIFT
key.
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<1> Moving external parts, text, lines, and rectangles

The text, lines, rectangles, and external parts (except 7- and 14-segment LED displays) connected to
a specific pin can be moved around together in the Parts window. The 7- or 14-segment LED display
can be moved around as a whole, instead of being moved around in one-pin units.

<How to move>

Items are moved by dragging and dropping them in the Parts window.

@ Click the left mouse button on an external part, text, line, or rectangle to be moved. When chosen,
an external part is enclosed in blue dotted lines. When chosen, a character string, line, and
rectangle change their color from black to blue.

@ While holding down the left button, place the mouse cursor at the destination.
® Release the left button when the mouse cursor is at the destination.

More than one item can be moved according to the following procedure. Up to 16 external parts,
character strings, lines, and/or rectangles can be chosen simultaneously.

@ Click the left mouse button on an external part, text, line, or rectangle to be moved. When chosen,
an external part is enclosed in blue dotted lines. When chosen, a character string, line, and
rectangle change their color from black to blue.

@ While holding down the SHIFT key, click the left mouse button on the other items to be moved.
More than one part has been chosen so far.

® While holding down the left button, move the mouse until the mouse cursor reaches the destination.
@ Release the left mouse button when the mouse cursor is at the destination.

Note: To move a level gauge of a scroll bar type, select it by its function name or the analog value
instead of selecting the scroll bar; otherwise, it cannot be moved.

<2> Deleting external parts, text, lines, and rectangles

The text, lines, rectangles, and external parts (except 7- and 14-segment LED displays) connected to
a specific pin can be deleted together in the Parts window. The 7- and 14-segment LED displays can
be deleted as a whole, instead of being deleted in one-pin units.

<How to delete>
Items are deleted by dragging and dropping them in the Parts window.

® Click the left mouse button on an external part, text, line, or rectangle to be deleted. When
chosen, an external part is enclosed in blue dotted lines. When chosen, a character string, line,
and rectangle change their color from black to blue.

@ Choose Delete from the Edit menu in the Parts window.

More than one item can be deleted by the following procedure.

@ Click the left mouse button on an external part, text, line, or rectangle to be deleted. When
chosen, an external part is enclosed in blue dotted lines. When chosen, a character string, line,
and rectangle change their color from black to blue.

@ While holding down the SHIFT key, click the left mouse button on the other items to be deleted.
More than one part has been chosen so far.

® Choose Delete from the Edit menu in the Parts window.
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<3> Undoing changes

Choosing Undo from the Edit menu in the Parts window cancels the last changes and restores the
status before that change was made.

<How to return>

® Choose Undo from the Edit menu in the Parts window.

<4> Inputting text

Text can be written into the Parts window.

<How to input>

® Choose TeXt from the Edit menu in the Parts window. The following Text Input window will
appear outside the Parts window.

= Text Input

OK

Figure 5-56-20. Text Input Window

At this point, the title bar of the Parts window changes as follows:

B Parts Window [Edit: Texi] B

@ Place the mouse cursor at the position in the Parts window where the input text is to be displayed,

and click the left mouse button there. The mark I appears at the position where the mouse
button was clicked.

® Input the desired text into the text area in the Text Input window, then click on the OK button.
text will be displayed at the position of the mark I

@ To quit inputting text, choose Suspend , Line, Rectangle, or Bitmap from the Edit menu in the
Parts window.

The

The text area can hold up to 20 characters. The Parts window can hold up to 20 character strings.
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<5>

<6>

Inputting lines
Straight lines can be written to the Parts window.
<How to input>

® Choose Line from the Edit menu in the Parts window. The title bar of the Parts window changes
as follows:

B  Parts Window [Edit: Line] e

@ Click the left mouse button on the point in the Parts window where the line is to begin.

® Move the mouse. The trace of the mouse cursor will be displayed.

@ Click the left mouse button on the point where the line is to end. A straight line connecting the two
points will be displayed.

® To quit inputting lines, choose Suspend, TeXt, Rectangle , or Bitmap from the Edit menu in the
Parts window.

The type of the drawn straight line is solid, dashed, dotted, or dot-dash, which can be chosen from
the Edit menu. The Parts window can hold up to 20 lines.

Inputting rectangles
Rectangles can be written to the Parts window.

<How to input>

® Choose Rectangle from the Edit menu in the Parts window. The title bar of the Parts window
changes as follows:

= Parts Window [Edit: Rectangle] RAEs

@ Click the left mouse button on the point in the Parts window where the upper left corner of the
target rectangle is to be placed.

® Move the mouse. A rectangle is displayed. Its lower right corner is at the current mouse cursor
position.

@ Assert the rectangle lower right corner by clicking the left mouse button on that corner. The target
rectangle will be displayed.

® To quit inputting rectangles, choose Suspend , TeXt, Line, or Bitmap from the Edit menu in the
Parts window.

The inside of the created rectangle is painted with a null brush.

The type of the line used to form the rectangle is solid, dashed, dotted, or dot-dash, which can be
chosen from the Edit menu. The Parts window can hold up to 20 lines.
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<7> Re-pasting external part bitmap images
The bitmap images of buttons and DC motors displayed in the Parts window can be re-pasted.
<How to re-paste>

® Choose Bitmap from the Edit menu in the Parts window. The following Bitmap Box window
appears outside the Part window.

Bitmap Box

e, M

- —_ ol

+

Figure 5-56-21. Bitmap Box Window

At this point, the title bar of the Parts window changes as follows:

Parts Window [Edit: Bitmap]

@ Choose the desired bitmap image from the Bitmap Box window by clicking the left mouse button on
it. The display of the chosen bitmap image is turned to reverse video.

® Click the left mouse button on the desired bitmap image in the Parts window (one that is to be re-
pasted). Itis replaced with the bitmap image chosen from the Bitmap Box window at step @.

@ To quit re-pasting bitmap images, choose Suspend , TeXt, Line, or Rectangle from the Edit menu
in the Parts window.

If a standard button bitmap image is re-pasted with any other type of bitmap image, the related
functional name or pin name will not be displayed.

<Bitmap Box window>

» The bitmap images of buttons and DC motors displayed in the Parts window can be re-pasted. If a
standard button bitmap image is re-pasted with any other type of bitmap image, the related
functional name (or pin name) will not be displayed.

» The Bitmap Box window displays the bitmap images specified in the Bitmap Entry dialog box.
» The Bitmap Box window and the Bitmap Entry dialog box cannot be operated (displayed) together.
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<8> Stopping editing

When it is necessary to move, delete, or restore an external part, character, or rectangle in the Parts
window, select Suspend from the Edit menu. If Edit is selected from the Mode menu, Suspend is
selected automatically.

If editing is carried out by choosing TeXt, Line, Rectangle , or Bitmap from the Edit menu in the Parts
window, the edit function stays chosen until Suspend is chosen from the Edit menu in the Parts
window.

<9> Other operations

(1) Parts display sequence
Parts are displayed in the sequence described below.

® Cascaded parts

When parts are cascaded, one on another, a newly displayed part is placed under the others,
except for pictures created using the custom LCD or FIP function. These pictures are always
placed under the other types.

® Reading display information from PNL and PRJ files

When parts read from a PNL file (which contains information from the Parts window) or a PRJ
(project) file are displayed, a button is placed on top of any other parts. When all parts are
displayed, their display sequence is as follows:

Button - key matrix - LED - 7-segment LED - level gauge — DC motor - buzzer -
reset button - 14-segment LED - interrupt button

(2) Scrolling

If connected parts do not fit the Parts window, a scroll bar appears. This enables creating a Parts
window larger than the physical screen size. Scrolling lets you view whichever you want. Scrolling
is usable in either place or execute mode.

® Displaying the vertical scroll bar

* When an external part is added without changing the Parts window size, if the added external
part does not fit the client area, the vertical scroll bar appears. Use the vertical scroll bar to
scroll the window one page so that the most recently added part appears.

* When the Parts window size is reduced vertically, if any external part disappears, the vertical
scroll bar appears.

® Deleting the vertical scroll bar

« When the Parts window size is increased vertically, if all external parts at the bottom of the client
area appear, the vertical scroll bar disappears.
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@ Displaying the horizontal scroll bar

« When the Parts window size is reduced horizontally, if any external part disappears, the
horizontal scroll bar appears.

@ Deleting the horizontal scroll bar

* When the Parts window size is increased horizontally, if all external parts at the right end of the
client area appear, the horizontal scroll bar disappears.
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Buttons dialog box

Outline

The Buttons dialog box is used to set connection information for buttons to be displayed in the Parts
window.

[How to display this window]
MW In the Parts window, choose Button from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

T/P BHPID Hame

2 ||

Save

Clear

ith O Cancel

HoldTime Help

mSEE |Pr‘euiuu5| | Hext |

Figure 5-57. Simulator Buttons Dialog Box

Description

This dialog box is used to specify or change connection information about buttons displayed in the
Parts window. By using buttons displayed in the Parts window, it is possible to supply data to the
simulator. The display of up to 32 buttons is supported. This connection information can be saved
to a file. It can also be read from a file.

Before specifying buttons, specify pull-up and pull-down resistors. If you have specified buttons
before pull-up and/or pull-down resistors, specify the buttons again (open this dialog box and press
the OK button).

Forget this requirement when saving data to a project file, because pull-up and pull-down resistors (if
any) are specified first automatically.
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Bitmap number (3

Button type (2&\

Button 1D
number (1)

Name of a pin connected
to the bugton (5) Active state of button (6)

Button functional

o
- |12 |‘IZI [3 | [powerz |[P11] ] ‘
QL Save I
(]
[#a [|O [3 ]| | oy clear |
oL
w
m o ] [ o
HoldTime
|B.5 |msec Preuiuusl Next I

Pushbutton state hold time (7)

(1) Button ID Number

Button ID numbers are displayed. The numbers are from 1 to 32.

The ID number can be decremented or incremented by four, using the Previous or
Next button.

(2) T/P Q (check box)

(3) BMPID

(4) Name

This check box is used to specify the type of a button to be displayed in the Parts

window. Checking the check box provides the button with a toggle function.
Otherwise, the button becomes a push function.

If the button is used as a toggle button, clicking on the button causes the input
signal to be supplied to the simulator and keeps it so until the mouse is clicked on
the same button again.

If the button is to be used as a push button, it is necessary to specify, in the hold
time set area (7), the time during which the input data is to be held. Clicking on a
button causes the data corresponding to that button to be held for the specified
time.

BMP ID is used to specify the bitmap for a button to be displayed in the Parts
window. This is done using the ID number of a file containing the bitmap
registered in the Bitmap Entry dialog box. The default ID number is 3. If an ID
number does not exist or is not specified, 3 is assumed.

For how to register a bitmap file, see descriptions about the Bitmap Entry dialog
box.

Used to specify button names to be displayed on the Parts window. Using the
keyboard, enter the button names to be specified. Specify each button name

using up to eight characters.
If a button name is omitted, the pin name described below is used instead.
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(5) Pin
(6) Active
(7) Hold time

Used to specify the name of the pin to be connected to a button. Using the

keyboard, enter the pin name to be specified. Specify each pin name using up to
eight characters.

Used to select the active status of the button to be set with the corresponding H or

L option button. The default is high (H).

The hold time is specified for a button if it is used as a push button. The default
hold time is 0.5 ms. The maximum hold time that can be specified is 999 ms, and
the minimum is 0.001 ms. (The hold time can range from 0.001 to 999 ms.)

Function button

button: Choosing this button displays the information specified for

buttons with ID numbers four smaller than the ID number of
the currently displayed button.

button: Choosing this button displays the information specified for

buttons with ID numbers four greater than the ID number of
the currently displayed button.

Eachitem button: Choosing the OK button causes a specified button to appear

setting

in the Parts window and passes control to it.

button: Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file containing
the connection information for buttons and pins.

The extension of the file to be read must always be .btm.

button: Choosing this button displays the Save As dialog box. In this

dialog box, the connection information for the buttons is saved
into the file.

The extension of the file name to be specified must always
be .btm.

button: Choosing this button clears all the set contents.
button: Choosing this button closes the Buttons dialog box,

abandoning the settings.

button: Choosing this button displays the help window.
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Key Matrixes dialog box

Outline

The Key Matrixes dialog box is used to set connection information for keys to be displayed in the
Parts window.

[How to display this window]
H In the Parts window, choose KeyMatrix from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

Key Matrixes
Set HO. “ P o4 HoldTime M msec

[Py | [PAUSE| [sTOP
|Pa3 | [EJECT| |[REC.

[PLAY |
|CANCE |

[<<
|RES.

save

Clear

| |
| |

Pz |1 | [2 | [3 | [+ |
| |

[Pa | |8 | |7 E

Cancel

In Pin  [p1p  ||P11 |[P12

Help

Up | | Down | |

Figure 5-58. Simulator Key Matrixes Dialog Box

Description

The Key Matrixes dialog box is used to set or modify connection information for the key matrixes to be
displayed in the Parts window. The connection information can be input to the Simulator from the
key matrixes displayed in the Parts window.

Key matrixes with up to 16 x 16 output pins and input pins are supported. First, set a 4 x 4 key
matrix. It can be expanded to a 16 x 16 key matrix with the Right, Left, Up, and Down buttons. This
key matrix connection information can be saved to a file. It can also be read from that file.

Before specifying a key matrix, specify pull-up and pull-down resistors. If you have specified
a key matrix before pull-up and/or pull-down resistors, specify the key matrix again (open this
dialog box and press the OK key button).
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Forget this requirement when saving data to a project file, because pull-up and pull-down
resistors (if any) are specified first automatically.

Text area for specifying |I$\// | 8 N [m9

input pins (3)

Position where pin and key  Key-entered value Positional information
names can be specified hold time (2) display (4)
consecutively (1

Set No.list (1

Key Matrixes

Set NO. I8 | HoldTime

IIW’/\\IIHBW | [Msz T~us |
(] [l | [wm7 | [wss | [wed\ |
|
|

1 T
13 |||\Ig | [n1s [M3s | [ms9/ |

[Mas | 151 |
In Pin /lag__ |04 |[02 | out Pin —

| up | pown || vrert | [ Right |

Key name setting text area (3) Text area for specifying output pins (3)

(1) SetNO.

(2) HoldTime

This area is used to specify the input pins, output pins, and key names to form a key
matrix, consecutively.

The top-left side of this dialog box shows the setting number assigned to the key
matrix number setting table in (3). Specify the key and pin names corresponding to
the setting number in the continuous setting text field at the right. Pressing the
return key causes the next setting number to appear, thus enabling continuous
setting. Pin and key names can also be specified to an arbitrary setting number
selected from a drop-down list.

IX (x:  Numeric):  Input pin

Input pin for the target device that inputs the output from the
key matrix to the simulator

Ox: Output pin

Output pin for the target device that outputs the data indicated
by the key matrix from the simulator

NX: Key name

Specify the pin name to be set using up to eight characters. Specify the key name
to be set using up to six characters.

Used to specify the hold time for a key. A value entered using the key is held for the
specified time. The default hold time is 0.5 ms. The minimum and maximum hold
times that can be specified are 0.001 ms and 999 ms, respectively.

If two or more keys to be input to the same pin are clicked within the set hold time,
only the key clicked last becomes valid.
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(3) Key matrix number setting table:

The key matrix number setting table is assigned the keys of key matrixes and the

numbers of the input and output pins constituting the matrixes.
deleted from this table, and key and pin nhames can be specified instead.

cursor to a desired position then enter a key or pin name. The pin name can consist
of up to 8 characters. The key name can consist of up to 6 characters.

A number can be
Move the

Ix (x: Numeric):  Input pin

Input pin for the target device that inputs the output from the
key matrix to the simulator

Ox: Output pin

Output pin for the target device that outputs the data indicated
by the key matrix from the simulator

NXx: Key name

(4) Positional information display

A white square represents a 4 x 4 key matrix (out of the 16 x 16 key matrix) specified

in the key matrix setting number table.

displayed.

It is the key matrix that is currently set or

When the key matrix setting number table is shifted using the Up, Down, Right,
and/or Left buttons, the white square is also moved accordingly to indicate the

current setting position.

-
Key Matrixes

l:l HoldTime msec K

Open

h Save
F [ Clear
:

02 03 outbin

T

N

---‘

U O U000 an
ErawaiEe
[ OO

+l_‘_l+l_+lll1l1l;‘_l 0U0O00U0
SmEEETEEe e TS
LU QUULOHO0I00000
UJOUO00U0U00Ou000uy
o0 00000000000000
03030300320033300
JOOO000UULUU0O0uU
s uns e NNy
0000000000000

Under this condition,
pressing the Right button
moves the setting position
as shown at the right.

Under this condition,
pressing the Down button
moves the setting position
as shown at the right.

> and [__] represent the current setting position.
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Function button

button:

button:

button:

Eachitem button:
buton:

button:

button:
button:

Choosing this button shifts the key matrix setting number
table right by 4 positions.

It becomes possible to specify output pins O4 to O7 (08 to
011 or 012 to O15) and corresponding key names. This
button does not shift the table for input pins.

When the Key Matrixes dialog box is open, clicking on this
button makes it possible to specify output pins O4 to O7 and
key names for these pins.

Choosing this button shifts the key matrix setting number
table left by 4 positions.

It becomes possible to specify output pins OO0 to O3 (04 to O7
or O8 to O11) and corresponding key names. This button
does not shift the table for input pins.

Choosing this button shifts the key matrix setting number
table down by 4 positions.

It becomes possible to specify input pins 14 to 17 (18 to 111 or
112 to 115) and corresponding key names. This button does
not shift the table for output pins.

When the Key Matrixes dialog box is open, clicking on this
button makes it possible to specify input pins 14 to 17 and key
names for these pins.

Choosing this button shifts the key matrix setting number
table up by 4 positions.

It becomes possible to specify input pins 10 to 13 (14 to 17 or I8
to 111) and corresponding key names. This button does not
shift the table for output pins.

Choosing this button displays a key matrix in the Parts window
if the setting is correct.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file containing
the connection information for key matrixes and pins. The
extension of the file to be read must always be .key.

Choosing this button displays the Save As dialog box. In this
dialog box, specify a file name to save connection information
for the set key matrixes and pins in the file. The extension of
the file name to be specified must always be .key.

Choosing this button clears (initializes) the set contents.

Choosing this button closes the Key Matrixes dialog box,
abandoning the settings.

Choosing this button displays the help window.
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LCDs dialog box

Outline

The LCDs dialog box is used to specify information about the LCD display of a pin connected to the
built-in LCD controller/driver of the device.

[How to display this window]
B Choose LCD from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window
Disp
® Bit Image
2 Customize Save
Bias Clear
Cancel
Time Div |staf
—
Segment HO.
o |~ [e
Figure 5-59. Simulator LCDs Dialog Box
Description

This dialog box is used to specify information about the LCD display. The dialog box can also be
used to specify which is to be displayed, the LCD Display or LCD Panel window.

(The dialog box is used when the target device to be simulated has a built-in LCD controller/driver.)
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LCD display image< FDisp

selection (1)

Bias method
selection (2)

m

Time division count
® Bit Image L/selection 3)
2 Customize save |-

E‘ Segment signal
/ display range (4)

segment NO.
-

Time Diw

The following option buttons are used to choose the respective LCD display
images.

The LCD Display window appears. LCDs are displayed with a bit image
in a matrix of common and segment signals. This option is chosen by
default.

See item (1) in “3. LCD display,” “1. Input/output operations in execute
mOde,” “

[ Operating on external parts|,” “Parts window” for details of the
LCD Display window.

O Customize The LCD Display window appears. LCDs are displayed with pictures and

(1) Disp

QO Bit Image
(2) Bias
(3) Time Div

(4) Segment NO.

bitmap images.

See item (2) in “3. LCD display,” “1. Input/output operations in execute
mode,” “| Operating on external parts|,” “Parts window” for details of the
LCD Panel window.

This area is used to specify a display image. The bias method is chosen from a
drop-down list box. The default value is '-' (hyphen) and specifies a fixed
display image.

This area is used to specify the display timing of the common signal. It is
chosen from a drop-down list box. The default value is “static.”

(static, 2, 3, or 4)

This area is used to specify display segments. The segments are specified as
a range of segment numbers in the text boxes. Only the segments specified
here are displayed as LCDs. It does not matter which text box is specified as
the start display segment. The default value is 0-0.
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Function button

Each item setting button:

button:

button:

button:

button:

Choosing this button asserts the setting, enabling
displaying LCD Display or LCD Panel window.

Choosing this button reads the information specified
in the LCDs dialog box from a file.

Choosing this button displays the Open dialog box.
Select afile to read it.

Choosing this button saves the information specified
in this dialog box in a file.

Choosing this button displays the Save As dialog box.
The file name extension must be .sld.

Choosing this button invalidates all information
specified in this dialog box, deletes all displayed
information, and sets the dialog box to the initial state.

Choosing this button ignores the setting and closes
the dialog box.

Choosing this button displays the help window.
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LCD Panel window

Outline

The LCD Panel window is used to display the output of pins connected to the built-in LCD
controller/driver of the device, with bit images and picture images.

[How to display this window]
B Choose LCD from the Parts menu in the Parts window.
- Choose Customize from the LCDs dialog box.

® When the current window is the Parts window, press the | GRPH|, |E| and keys, in this order.

- Choose Customize from the LCDs dialog box.

Window

5 ora BB

Eile Mode Edit Parts EBitmap Customize Draw Option Help

[ ] o | D o o ] A = A [ | E[ O] D &

Bo TEST MODE

Figure 5-60. Simulator LCD Panel Window
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Description

This window allows creation and editing of LCD display images.

Choosing “Customize” in the LCDs dialog box replaces the Parts window by the LCD Panel window.

To perform simulation, choose Simulation from the Mode menu to return to the Parts window.

<Modes of the LCD Panel window>

Mode name Operation to choose the mode Operation

Edit mode Choose Edit from the Mode menu. | Allows editing operations such as moving
LCD display image pictures in the client
area of the LCD Panel window and deleting
them from the area.

Draw mode Choose Draw from the Mode Draws LCD display image pictures.
menu.
seT Choose seT from the Mode menu. | Allows connections of LCD display image
pictures to pins (display segment, display
timing).

Function button

By default, the LCD Panel window displays a tool bar. The tool bar can be displayed and hidden by
using Tool Bar on the Option menu.

The following explains the buttons arranged on the tool bar that are used in the LCD panel window.

sy Allows entry of any text. It has the same function as Text on the Draw menu.
button:

This button cannot be chosen in the Parts window.

// Allows drawing of straight lines of any length. It has the same function as Line on
button: the Draw menu.

This button cannot be chosen in the Parts window.

-I Allows drawing of rectangles of any size. It has the same function as Rectangle on
button the Draw menu. This button cannot be chosen in the Parts window.

. Allows drawing of circles of any size. It has the same function as Ellipse on the
button: Draw menu.

This button cannot be chosen in the Parts window.

"ﬁjl Allows drawing of sectors of any size. It has the same function as Pie on the Draw
button menu.

This button cannot be chosen in the Parts window.

‘ Allows drawing of polygons of any size. It has the same function as POlygon on the
button: Draw menu. This button cannot be chosen in the Parts window.
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Menu bar

(1) File

Mode Edit Parts Bitmap Custom Draw Option Help

Open...
Save

Save As...
eXit

The File menu is used to save the state of the LCD Panel window in a file and reads the state from the file.
The file that saves the state of the LCD Panel window (.LCD) has the same file format as the project file
(.PRJ).

® Open... Reads the file that saves the information about the LCD Panel window. The Open
dialog box is displayed.

® Save Saves the information about the LCD Panel window in the file that has been read,
overwriting the file.

® Save As... Saves the information about the LCD Panel window in a file. The Save As dialog
box is displayed.

® eXit Exits from the LCD Panel window (Parts window).

A dialog box is displayed asking whether to save the input/output panel information
to a file.

9 Save inputfoutput panel information to file?

Yes | No | Cancel

Confirmation dialog box

Choosing the Yes button displays the Save As dialog box.
Choosing the No button exits from the Parts window.
Choosing the Cancel button passes control to the Parts window.
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(2) Mode
File Edit Parts Bitmap Custom Draw Option Help
Edit
v Simulation
Draw
seT

The Mode menu is used to change the mode of the LCD Panel window.

® Edit Places the LCD Panel window in edit mode (default).

This mode allows editing of information in this window, such as pasting of pictures to
the client area, and moving, grouping, and resizing of pictures.

To choose a picture, click the left mouse button on the picture.
Choosing this menu item makes the Edit menu selectable.

@ Simulation After pictures have been arranged and connected to display segments in the LCD
Panel window, choose this menu item to return to the Parts window.

After choosing this menu item, the LCD display pictures allocated to segments enter
the inactive, hidden state when simulation starts, because the values of all
segments are 0. Any LCD display picture not allocated to a segment remains
displayed both at the start of and during simulation.

® Draw Places the LCD Panel window in draw mode.
This mode allows drawing of LCD display image pictures.
Choosing this menu item makes the Draw menu selectable.

® seT Places the LCD Panel window in set mode.

This mode allows connection of display timing and a display segments to LCD
display image pictures.

Choosing this menu item makes the Edit menu, Draw menu, and Option menu
unselectable.
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(3) Edit

File Mode Parts Bitmap Custom Draw Option Help

Undo CTRL+Z

ot o | 2
Copy CTRL+C EO t
Paste CTRL+V dA_\s hdot

Import from File ...

v Suspend

ASIES
Eectangle > Dash

. dot
Bitmap dAshdot

This menu allows pasting of bitmap images to the client area of the LCD Panel window.

This menu can be chosen in edit mode.

® Undo

® Delete

®cuT

® Copy

® Paste

@ Import from File

After a modification has been made such as the movement of a picture or text
pasted to the client area of the LCD Panel window, choosing this menu item returns
the picture or text to the state existing before the modification.

After choosing a picture or text pasted to the client area of the LCD Panel window,
choosing this menu item deletes it.

A bitmap image, picture, and text can be chosen by clicking the left mouse button
on the target item.

After choosing a bitmap image, picture, and text pasted to the client area of the
LCD Panel window, choosing this menu item deletes them and copies them to the
clipboard.

A bitmap image, picture, and text can be chosen by clicking the left mouse button
on the target item.

After choosing a bitmap image, picture, or text pasted in the client area of the LCD
Panel window, choosing this menu item copies it to the clipboard.

A bitmap image, picture, and text can be chosen by clicking the left mouse button
on the target item.

Pastes the data from the clipboard to the Picture Editing window in the LCD Panel
window.

The position to which the data is pasted is fixed: upper left position of the client
area.

Pastes a bitmap image to the LCD Panel window.

Choosing this menu item displays the Open dialog box. Use this dialog box to
choose the bitmap image file (.bmp) to be pasted.

The position to which it is pasted is fixed: upper left position of the client area.

287



5.4 Window Reference

Simulator LCD Panel window

® TeXt This menu item cannot be chosen. It is dimmed.
® Line This menu item cannot be chosen. It is dimmed.
® Rectangle This menu item cannot be chosen. It is dimmed.
® Bitmap This menu item cannot be chosen. It is dimmed.
® Suspend This menu item cannot be chosen. It is dimmed.
(4) Parts
File Mode Edit Bitmap Custom Draw Option Help
For an explanation of this menu, see the Parts menu in the Parts window.
(5) Bitmap
File Mode Edit Parts Custom Draw Option Help
This menu cannot be chosen.
(6) Custom
File Mode Edit Parts Bitmap Draw Option Help

This menu cannot be chosen.
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(7) Draw

File Mode Edit Parts Bitmap Custom m_gption Help

Text
7Segment
14seGment
Line
Rectangle
Ellipse

Pie
POlygon
EDit

This menu allows drawing of LCD display image pictures in the client area of the LCD Panel window.

This menu can be chosen in draw mode.

® Text

® 7Segment

® 14seGment

® Line

® Rectangle

® Ellipse

® Pie

@ POlygon

® EDit

Allows entry of any text. Text of up to 20 double-byte characters or up to 40

single-byte characters can be entered. It has the same function as the
button.

Enables displaying 7-segment displays. Each displayed segment corresponds to
an individual LCD display segment.

Enables displaying 14-segment displays. Each displayed segment corresponds
to an individual LCD display segment.

Allows drawing of straight lines of any length. It has the same function as the

button.

Allows drawing of rectangles of any size. It has the same function as the -l
button.

Allows drawing of circles of any size. It has the same function as the @]
button.

Allows drawing of sectors of any size. It has the same function as the
button.

Allows drawing of polygons of any size. It has the same function as the IE
button.

Allows selection of a drawn picture.
(Select this item to stop drawing a picture in draw mode.)
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(8) Option

File Mode Edit Parts Bitmap Custom Draw Optio Help

Vv Tool Bar
Group
ungroup
Pen...
Brush ...
Font...
Raise
Lower

This menu is used to choose the state of the tool bar and edit pictures in the LCD Panel window.

® Tool Bar

® Group

® Ungroup

® Pen...

® Brush ...

® [ont...

Displays or hides the tool bar.

When a check mark is placed next to the menu item, the tool bar is displayed.
When a check mark is not placed, the tool bar is hidden.

By default, the tool bar is displayed.

Causes several pictures displayed in the LCD Panel window in edit mode to be
handled as a single picture.

After choosing several pictures with the left mouse button, choosing this menu
item causes the selected pictures to be handled as a single picture.

7-segment and 14-segment images cannot be grouped.

Returns the pictures in the LCD Panel window in edit mode that have been
grouped into a single picture to the state existing before the grouping. After
choosing a group of pictures with the left mouse button, choosing this menu item
ungroups the grouped pictures.

Allows changing of the state of the line being drawn or the line of the picture
currently selected in the LCD Panel window. Choosing this menu item displays
the dialog box allowing specification of a line color, width, and type (solid, dash,
dot, or dash and dot).

Use this dialog box to set the pen.

Allows changing of the state of the brush of the picture being drawn or currently
selected in the LCD Panel window. Choosing this menu item displays the dialog
box allowing specification of a brush style, color, and hatch.

Use this dialog box to set the brush.

Allows changing of the font of the text being drawn or currently selected in the
LCD Panel window. Choosing this menu item displays the Font dialog box.
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= Font
Font: Font Style: Size:
| [Bold 12
T Arial L] Regular +

T Counier New Italic 14
T Symbol 16
T Timez Mew Homan | | Bold Italic 18
T wWingdings 20 |+

] Strikeout

Effects— | Sample
IVD Underline

Color:

| Il Black [*]

After setting the font by using this dialog box, clicking the OK button changes the
font of the selected text.

® Raise Place the currently selected picture on top of the overlapping pictures in the LCD
Panel window in edit mode.

® Lower Place the currently selected picture at the bottom of the overlapping pictures in
the LCD Panel window in edit mode.
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Editing pictures

1.

Move
® Choose the picture to be moved by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.

@ Press and hold down the left mouse button, and move the mouse cursor to the position to which it is
to be moved.

® Release the left mouse button to move the picture to that position.

Cut, copy, and delete
® Choose the picture to be cut, copied, or deleted by clicking the left mouse button on it.

This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.
@ Choose cuT, Copy, or Delete from the Edit menu.

Paste

® Paste a picture to the clipboard by using the Windows paint brush, or cuT or Copy on the Edit
menu.

@ Choose Paste from the Edit menu. This pastes the data in the clipboard to the upper left position
of the client area.

Note: The clipboard is used to paste a picture. Depending on the size of the picture, therefore,
the picture may not be pasted correctly.

Import from a file
@ Create a bitmap image by using the image editor, and so on.
@ Choose Import from File from the Edit menu. This displays the Open dialog box.
® Use the Open dialog box to specify the bitmap image file (BMP) to be pasted.
The bitmap image of the specified bitmap file is pasted to the upper left position of the client area.

Resize
® Choose the picture to be resized by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.
@ Click the left mouse button on a mark and drag it to the desired size.
® Release the mouse button and the picture is reduced or expanded to that size.

Insert text
® Choose Text from the Draw menu.

@ In the client area of the LCD Panel window, click the mouse button at the position where text is to
be displayed. This displays a window for entering text.

® Enter the text to be displayed. When the entry is finished, click anywhere in the client area of the
LCD Panel window except the window for entering text.
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7.

10.

11.

12.

Draw 7-segment and 14-segment images
® Choose 7Segment or 14seGment from the Draw menu.

@ In the client area of the LCD Panel window, click the mouse button at the position where a 7-
segment or 1l4-segment image is to be displayed. This displays an image of the selected
segments at that position.

Draw lines
® Choose Line from the Draw menu.

@ In the client area of the LCD Panel window, click the left mouse button at the position where
drawing is to start.

® Drag the mouse and release the left mouse button at the position where drawing is to be end. A
straight line is drawn from the clicked in @ to this position.

Draw rectangles, circles, and sectors
® Choose Rectangle , Ellipse , or Pie from the Draw menu.

@ In the client area of the LCD Panel window, click the left mouse button at the position where
drawing is to start.

® Drag the mouse and a rectangle is drawn with the position clicked in @ as a vertex. Release the
left mouse button where the desired size is obtained. For Ellipse or Pie, a circle or sector is drawn
within this rectangle.

Draw polygons
® Choose POlygon from the Draw menu.

@ In the client area of the LCD Panel window, click the left mouse button at the position where
drawing is to start to determine one vertex.

® Move the mouse and click the left mouse button at the position where the next vertex is desired.
This draws a straight line. Alternatively, drag the mouse and click the left mouse button at the
position where the next vertex is desired. This draws a curve.

@ Finally, click the left mouse button at the position clicked in @, the start of drawing position, and a
polygon is drawn by joining the clicked positions with line in order.

Group

® Choose the first picture to be grouped by clicking the left mouse button on it. Choose the
subsequent pictures by clicking the left mouse button while pressing and holding down the SHIFT
key. Marks are displayed at the vertexes and midpoints of the rectangles enclosing the selected
pictures.

@ Choose Group from the Option menu. This groups the selected pictures into a single picture and
displays marks at the vertexes and midpoints of the rectangle enclosing this single picture.

Note: 7-segment and 14-segment images cannot be grouped.

Ungroup

® Choose a group of pictures to be ungrouped by clicking the left mouse button on it. This displays
marks at the vertexes and midpoints of the rectangle enclosing the selected group of pictures.

@ Choose Ungroup from the Option menu. This returns each picture of the group to the state
existing before being grouped and displays marks at the vertexes and midpoints of the rectangle
enclosing the picture.
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13. Raise
® Of overlapping pictures, choose the one to be displayed on top by clicking the left mouse button on
it. This displays marks at the vertexes and midpoints of the rectangle enclosing the selected
picture.

@ Choose Raise from the Option menu. This displays the selected picture on top of the other
pictures. The order in which the other pictures overlap is not changed.

14. Lower

® Of overlapping pictures, choose the one to be displayed at the bottom by clicking the left mouse
button on it. This displays marks at the vertexes and midpoints of the rectangle enclosing the
selected picture.

@ Choose Lower from the Option menu. This displays the selected picture at the bottom of the
other pictures. The order in which the other pictures overlap is not changed.
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How to connect a picture to a display segment

The following procedure is used to connect a picture displayed in the LCD Panel window to the
segment pin and common pin displayed on the LCD.

® Choose seT from the Mode menu.

@ In the client area of the LCD Panel window, choose the bitmap image or picture to be connected by
clicking the left mouse button on it. This displays the Set LCD Pin dialog box, and marks are
displayed at the vertexes and midpoints of the rectangles enclosing the selected bitmap and picture.

Set LCD Pin

| 0K || Cancel || Clear || Help |

Seqment I—l Iﬂlil
Comnon co iI

<If the selected picture is not a 7- and 14-segment picture>

Set LCD Pin Set LCD Pin

| 0K || Cancel || Clear || Help | | 0K || Cancel || Clear || Help |

Segment 58 il H Seqgment 8 il
Common co il ° Common co 1'

<If the selected picture is a 7-segment picture> <If the selected picture is a 14-segment picture>

If a signal is already connected to the selected picture or bitmap image, the Set LCD Pin dialog box is
displayed with that connection information. This allows confirmation of the picture and signal

connection information.

Set LCD Pin

| (1] || Gancel || Clear || Help |

7-segment display image
I
Segment | e i / _>(14-segment display image
if a 14-segment picture is
selected)
Common | | Col* o
Drop-down list box for

Text windo_vv for setting a selecting a segment signal
) common signal
Drop-down list box for

P Text window for setting a selecting a common signal
segment signal
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Segment pin During simulation, the picture is displayed if the connected segment output
signal is 1. If multiple signals are connected, the picture is displayed if one
of the signalsis 1. Up to 20 segment signals can be connected to one
picture. (Signals are 1 (high) when active.)

Common pin During simulation, the picture is displayed if the AND of the connected
common signal and the connected segment output signal is 1. Up to 20
common signals can be connected to one picture.

(Signals are 1 (high) when active.)

® Choose segment and common signals from the respective drop-down list boxes by clicking the left
mouse button. Releasing the button displays the selected information in the respective text
windows at the left. Additional signals are separated by ',".

@ Check the selected information, then click the OK button. This connects the information in the Set
LCD Pin dialog box to the picture and closes the Set LCD Pin dialog box.

@ If the picture is a 7-segment picture
Connect the individual eight LCDs that represent a digit and a dot to segment signals.

In the display image, the red LCD is the one currently being set. After setting, clicking the OK
button causes the next LCD to turn red. When the Set LCD Pin dialog box is first displayed,
the top LCD is red. Repeat the steps of “setting and clicking the OK button” eight times to
connect all the LCDs to segment signals.

@ If the picture is a 14-segment picture
Connect the individual 15 LCDs that represent an alphanumeric character to segment signals.

In the display image, the red LCD is the one currently being set. After setting, clicking the OK
button causes the next LCD to turn red. When the Set LCD Pin dialog box is first displayed,
the top LCD is red. Repeat the steps of "setting and clicking the OK button" 15 times to
connect all the LCDs to segment signals.

Buttons in the Set LCD Pin dialog box

button: Confirms the specified information and closes the Set LCD Pin dialog box.

Cancel button:  Cancels the specified information and closes the Set LCD Pin dialog box.

Clear button:  Clears the Set LCD Pin dialog box.

button:  Displays the help message about the Set LCD Pin dialog box.
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FIPs dialog box

Outline

The FIPs dialog box is used to specify information about the FIP display of a pin connected to the
built-in FIP controller/driver of the device.

[How to display this window]
W Choose FIP from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

Disp
® Bit Image

2 customize

Segment HO.
| ~1o
Time HOD.

| ~1s

Figure 5-61. Simulator FIPs Dialog Box

Description

This dialog box is used to specify the FIP display. The dialog box can also be used to specify whether
the FIP Display or FIP Panel window is to be displayed.

(The dialog box is used when the target device to be simulated has a built-in FIP controller/driver.)
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Simulator FIPs dialog box

FIP display image‘

selection (1)

(1) Disp

TR - | Segment signal
oty e 0
®sit tnage
) Customize save
Segment NO. | sxéar | Timing output range (3)
|l] | ~ |ﬂ /“ cancel |
Time HO. He
o e

The following option buttons are used to choose the respective FIP display
images.

Q Bit Image The FIP Display window appears. FIPs are displayed with a bit image in a

matrix of timing output and segment signals. The option is chosen by
default.

See item (1) in “@ FIP display,” “1. Input/output operations in execute mode,”
“| Operating on external parts|,” “Parts window” for details of the FIP Display
window.

O Customize  The FIP Panel window appears. In addition to bit images in a matrix of

(2) Segment NO.

(3) Time NO.

timing output and segment signals, a picture connected to a display segment
can be edited.

See the description of the FIP Panel window or item (2) in “@ FIP display,” “1.
Input/output operations in execute mode,” “|Operating on external parts|,”
“Parts window” for details of the FIP Panel window.

This area is used to specify segments to be displayed. The segments are
specified using a range of segment numbers in the text box. Only the segments
specified here are displayed as FIP. It does not matter which text box is used for
the start display segment. The default range is 0-0.

This area is used to specify the number of display timing outputs. Only the timing
output specified here is displayed as an FIP. The timing output range is specified
in the text boxes. It does not matter which text box is used for the start display
timing. The default value is 0-0.
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Simulator FIPs dialog box

Function button

Each item setting

. button:
button:

button:

Choosing this button asserts the setting, displaying
the FIP Display window or FIP Panel widow.

Choosing this button reads the information specified
in the FIPs dialog box from a file.

Choosing this button displays the Open dialog box.
Select a file to read it.

Choosing this button saves the information specified
in this dialog box in a file.

Choosing this button displays the Save As dialog box.
The file name extension must be .sfp.

Choosing this button invalidates all information
specified in this dialog box, deletes all displayed
information, and sets the dialog box to the initial state.

Choosing this button ignores the setting and closes
the dialog box.

Choosing this button displays the help window.
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FIP Panel window

Outline

The FIP Panel window is used to display the output of pins connected to the built-in FIP
controller/driver of the device, with bit images and picture images.

[How to display this window]
B Choose FIP from the Parts menu in the Parts window.
- Choose Customize from the FIPs dialog box.
® When the current window is the Parts window, Press the , |E| and keys, in this order.

- Choose Customize from the FIPs dialog box.

Window

1= FIP Panel =
EFile Mode Edit Parts QBitmap Customize Draw OQOption Help

L e 5 A e ] 2 2 A (A AT O] ]

E TEST MODE

Figure 5-62. Simulator FIP Panel Window
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Description

This window allows creation and editing of FIP display images.
Choosing “Customize” in the FIPs dialog box replaces the Parts window by the FIP Panel window.

To perform simulation, choose Simulation from the Mode menu to return to the Parts window.

<Modes of the FIP Panel window>

Mode name Operation to choose the mode Operation

Edit mode Choose Edit from the Mode menu. Allows editing operations such as
moving FIP display image pictures in the
client area of the FIP Panel window and
deleting them from the area.

Draw mode Choose Draw from the Mode menu. Draws FIP display image pictures.

seT Choose seT from the Mode menu. Allows connections of FIP display image
pictures to pins (display segment, display
timing).

Function button

By default, the FIP Panel window displays a tool bar. The tool bar can be displayed and hidden by
using Tool Bar on the Option menu.

The following explains the buttons arranged on the tool bar that are used in the FIP panel window.

Fay Allows entry of any text. It has the same function as Text on the Draw menu.
button: This button cannot be chosen in the Parts window.

/»’ Allows drawing of straight lines of any length. It has the same function as Line on
button: the Draw menu.

This button cannot be chosen in the Parts window.

-I Allows drawing of rectangles of any size. It has the same function as Rectangle on
button the Draw menu. This button cannot be chosen in the Parts window.

. Allows drawing of circles of any size. It has the same function as Ellipse on the
button: Draw menu.

This button cannot be chosen in the Parts window.

"Hjl Allows drawing of sectors of any size. It has the same function as Pie on the Draw
button menu.

This button cannot be chosen in the Parts window.

£y Allows drawing of polygons of any size. It has the same function as POlygon on the
button: Draw menu. This button cannot be chosen in the Parts window.
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Menu bar

(1) File

Mode Edit Parts Bitmap Custom Draw Option Help

Open...
Save

Save As...
eXit

The File menu is used to save the state of the FIP Panel window in a file and reads the state from the file.
The file that saves the state of the FIP Panel window (.FIP) has the same file format as the project file
(.PRJ).

® Open... Reads the file that saves the information about the FIP Panel window. The
Open dialog box is displayed.

® Save Saves the information about the FIP Panel window in the file that has been read,
overwriting the file.

® Save As... Saves the information about the FIP Panel window in a file. The Save As dialog
box is displayed.

® eXit Exits from the FIP Panel window (Parts window).

A dialog box is displayed asking whether to save the input/output panel
information to a file.

9 Save inputfoutput panel information to file?

| No | Cancel

Confirmation dialog box
Choosing the Yes button displays the Save As dialog box.

Choosing the No button exits from the Parts window.
Choosing the Cancel button passes control to the Parts window.
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(2) Mode
File Edit Parts Bitmap Custom Draw Option Help
Edit
v Simulation
Draw
seT

The Mode menu is used to change the mode of the FIP Panel window.

@ Edit Places the FIP Panel window in edit mode (default).

This mode allows editing of information in this window, such as pasting of pictures to
the client area, and moving, grouping, and resizing of pictures.

To choose a picture, click the left mouse button on the picture.
Choosing this menu item makes the Edit menu selectable.

® Simulation After pictures have been arranged and connected to display segments in the FIP
Panel window, choose this menu item to return to the Parts window.

After choosing this menu item, the FIP display pictures allocated to segments enter
the inactive, hidden state when simulation starts, because the values of all segments
are 0. Any FIP display picture not allocated to a segment remains displayed both at
the start of and during simulation.

® Draw Places the FIP Panel window in draw mode.
This mode allows drawing of FIP display image pictures.
Choosing this menu item makes the Draw menu selectable.

® seT Places the FIP Panel window in set mode.

This mode allows connection of display timing and a display segments to FIP display
image pictures.

Choosing this menu item makes the Edit menu, Draw menu, and Option menu
unselectable.

303



5.4 Window Reference Simulator FIP Panel window

(3) Edit

File

Mode Parts Bitmap Custom Draw Option Help

Undo CTRL+Z

o ormix | (1 S
Copy CTRL+C EO t
Paste CTRL+V dA_\s hdot

Import from File ...

v Suspend

ASIES
Eectangle > Dash

. dot
Bitmap dAshdot

This menu allows pasting of bitmap images to the client area of the FIP Panel window.

This menu can be chosen in edit mode.

® Undo

® Delete

®cuT

® Copy

® Paste

After a modification has been made such as the movement of a picture or text
pasted to the client area of the FIP Panel window, choosing this menu item returns
the picture or text to the state existing before the modification.

After choosing a picture or text pasted to the client area of the FIP Panel window,
choosing this menu item deletes it.

A bitmap image, picture, and text can be chosen by clicking the left mouse button on
the target item.

After choosing a bitmap image, picture, and text pasted to the client area of the FIP
Panel window, choosing this menu item deletes them and copies them to the
clipboard.

A bitmap image, picture, and text can be chosen by clicking the left mouse button on
the target item.

After choosing a bitmap image, picture, or text pasted in the client area of the FIP
Panel window, choosing this menu item copies it to the clipboard.

A bitmap image, picture, and text can be chosen by clicking the left mouse button on
the target item.

Pastes the data from the clipboard to the Picture Editing window in the FIP Panel
window.

The position to which the data is pasted is fixed: upper left position of the client
area.
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® Import from File Pastes a bitmap image to the FIP Panel window.

Choosing this menu item displays the Open dialog box. Use this dialog box to
choose the bitmap image file (.bmp) to be pasted.

The position to which it is pasted is fixed: upper left position of the client area.

® TeXt This menu item cannot be chosen. Itis dimmed.
® Line This menu item cannot be chosen. It is dimmed.
® Rectangle This menu item cannot be chosen. Itis dimmed.
@ Bitmap This menu item cannot be chosen. It is dimmed.
@ Suspend This menu item cannot be chosen. Itis dimmed.
(4) Parts
File Mode Edit Bitmap Custom Draw Option Help

For an explanation of this menu, see the Parts menu in the Parts window.

(5) Bitmap

File Mode Edit Parts Custom Draw Option Help

This menu cannot be chosen.

(6) Custom

File Mode Edit Parts Bitmap Draw Option Help

This menu cannot be chosen.
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Simulator FIP Panel window

(7) Draw

File Mode

Edit Parts Bitmap Custom

Text
7Segment
14seGment
Line
Rectangle
Ellipse

Pie
POlygon
EDit

This menu allows drawing of FIP display image pictures in the client area of the FIP Panel window.
This menu can be chosen in draw mode.

® Text

® 7Segment

® 14seGment

® Line

® Rectangle

® Ellipse

® Pie

@ POlygon

® EDit

Allows entry of any text. Text of up to 20 double-byte characters or up to 40
single-byte characters can be entered. It has the same function as the

button.

Enables displaying 7-segment displays. Each displayed segment corresponds to
an individual FIP display segment.

Enables displaying 14-segment displays. Each displayed segment corresponds to
an individual FIP display segment.

Allows drawing of straight lines of any length. It has the same function as the
button.

Allows drawing of rectangles of any size. It has the same function as the .l
button.

Allows drawing of circles of any size. It has the same function as the Ii‘ button.

Allows drawing of sectors of any size. It has the same function as the
button.

Allows drawing of polygons of any size. It has the same function as the IE
button.

Allows selection of a drawn picture.
(Select this item to stop drawing a picture in draw mode.)
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Simulator FIP Panel window

(8) Option

File Mode Edit Parts Bitmap Custom Draw Optio Help

Vv Tool Bar
Group
ungroup
Pen...
Brush ...
Font...
Raise
Lower

This menu is used to choose the state of the tool bar and edit pictures in the FIP Panel window.

® Tool Bar

® Group

® Ungroup

® Pen...

® Brush ...

Displays or hides the tool bar.

When a check mark is placed next to the menu item, the tool bar is displayed.
When a check mark is not placed, the tool bar is hidden.

By default, the tool bar is displayed.

Causes several pictures displayed in the FIP Panel window in edit mode to be
handled as a single picture.

After choosing several pictures with the left mouse button, choosing this menu item
causes the selected pictures to be handled as a single picture.

7-segment and 14-segment images cannot be grouped.

Returns the pictures in the FIP Panel window in edit mode that have been grouped
into a single picture to the state existing before the grouping. After choosing a
group of pictures with the left mouse button, choosing this menu item ungroups the
grouped pictures.

Allows changing of the state of the line being drawn or the line of the picture
currently selected in the FIP Panel window. Choosing this menu item displays the
dialog box allowing specification of a line color, width, and type (solid, dash, dot, or
dash and dot).

Use this dialog box to set the pen.

Allows changing of the state of the brush of the picture being drawn or currently
selected in the FIP Panel window. Choosing this menu item displays the dialog box
allowing specification of a brush style, color, and hatch.

Use this dialog box to set the brush.
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® Font... Allows changing of the font of the text being drawn or currently selected in the FIP
Panel window. Choosing this menu item displays the Font dialog box.

= Font
Font: Font Style: Size:
| |Bgld 12
T Arial Regular + Cancel
T Courier New | Italic 14
T Symbol 16
T Times Hew Roman | | Bold ltalic 18
T wWingdings 20 | ¥
Effects Sample
O Strikeout
O Underline
LColor:
(N Black [+]

After setting the font by using this dialog box, clicking the OK button changes the
font of the selected text.

® Raise Place the currently selected picture on top of the overlapping pictures in the FIP
Panel window in edit mode.

® Lower Place the currently selected picture at the bottom of the overlapping pictures in the
FIP Panel window in edit mode.
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Editing pictures

1. Move
® Choose the picture to be moved by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.

@ Press and hold down the left mouse button, and move the mouse cursor to the position to which it is
to be moved.

® Release the left mouse button to move the picture to that position.

2. Cut, copy, and delete
® Choose the picture to be cut, copied, or deleted by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.
@ Choose cuT, Copy, or Delete from the Edit menu.

3. Paste

® Paste a picture to the clipboard by using the Windows paint brush, or cuT or Copy on the Edit
menu.

@ Choose Paste from the Edit menu. This pastes the data in the clipboard to the upper left position
of the client area.

Note: The clipboard is used to paste a picture. Depending on the size of the picture, therefore,
the picture may not be pasted correctly.

4. Import from a file
@ Create a bitmap image by using the image editor, and so on.
@ Choose Import from File from the Edit menu. This displays the Open dialog box.
® Use the Open dialog box to specify the bitmap image file (BMP) to be pasted.
The bitmap image of the specified bitmap file is pasted to the upper left position of the client area.

5. Resize
® Choose the picture to be resized by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.
@ Click the left mouse button on a mark and drag it to the desired size.
® Release the mouse button and the picture is reduced or expanded to that size.

6. Insert text
® Choose Text from the Draw menu.

@ In the client area of the FIP Panel window, click the mouse button at the position where text is to be
displayed. This displays a window for entering text.

® Enter the text to be displayed. When the entry is finished, click anywhere in the client area of the
FIP Panel window except the window for entering text.

309



5.4 Window Reference Simulator FIP Panel window

7.

10.

11.

12.

Draw 7-segment and 14-segment images
® Choose 7Segment or 14seGment from the Draw menu.

@ In the client area of the FIP Panel window, click the mouse button at the position where a 7-segment
or 14-segment image is to be displayed. This displays an image of the selected segments at that
position.

Draw lines
® Choose Line from the Draw menu.

@ In the client area of the FIP Panel window, click the left mouse button at the position where drawing
is to start.

® Drag the mouse and release the left mouse button at the position where drawing is to be end. A
straight line is drawn from the clicked in @ to this position.

Draw rectangles, circles, and sectors
® Choose Rectangle , Ellipse , or Pie from the Draw menu.

@ In the client area of the FIP Panel window, click the left mouse button at the position where drawing
is to start.

® Drag the mouse and a rectangle is drawn with the position clicked in @ as a vertex. Release the
left mouse button where the desired size is obtained. For Ellipse or Pie, a circle or sector is drawn
within this rectangle.

Draw polygons
® Choose POlygon from the Draw menu.

@ In the client area of the FIP Panel window, click the left mouse button at the position where drawing
is to start to determine one vertex.

® Move the mouse and click the left mouse button at the position where the next vertex is desired.
This draws a straight line. Alternatively, drag the mouse and click the left mouse button at the
position where the next vertex is desired. This draws a curve.

@ Finally, click the left mouse button at the position clicked in @, the start of drawing position, and a
polygon is drawn by joining the clicked positions with line in order.

Group

® Choose the first picture to be grouped by clicking the left mouse button on it. Choose the
subsequent pictures by clicking the left mouse button while pressing and holding down the SHIFT
key. Marks are displayed at the vertexes and midpoints of the rectangles enclosing the selected
pictures.

@ Choose Group from the Option menu. This groups the selected pictures into a single picture and
displays marks at the vertexes and midpoints of the rectangle enclosing this single picture.

Note: 7-segment and 14-segment images cannot be grouped.

Ungroup

® Choose a group of pictures to be ungrouped by clicking the left mouse button on it. This displays
marks at the vertexes and midpoints of the rectangle enclosing the selected group of pictures.

@ Choose Ungroup from the Option menu. This returns each picture of the group to the state
existing before being grouped and displays marks at the vertexes and midpoints of the rectangle
enclosing the picture.
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13. Raise

® Of overlapping pictures, choose the one to be displayed on top by clicking the left mouse button on it.
This displays marks at the vertexes and midpoints of the rectangle enclosing the selected picture.

@ Choose Raise from the Option menu. This displays the selected picture on top of the other
pictures. The order in which the other pictures overlap is not changed.

14. Lower

® Of overlapping pictures, choose the one to be displayed at the bottom by clicking the left mouse
button on it. This displays marks at the vertexes and midpoints of the rectangle enclosing the
selected picture.

@ Choose Lower from the Option menu. This displays the selected picture at the bottom of the other
pictures. The order in which the other pictures overlap is not changed.
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How to connect a picture to a display segment

The following procedure is used to connect a picture displayed in the FIP Panel window to the
segment pin and common pin displayed on the FIP.

® Choose seT from the Mode menu.

@ In the client area of the FIP Panel window, choose the bitmap image or picture to be connected by
clicking the left mouse button on it. This displays the Set FIP Pin dialog box, and marks are
displayed at the vertexes and midpoints of the rectangles enclosing the selected bitmap and picture.

Set FIP Pin

| 0K || Cancel || GClear || Help |

Segment I—l 58 iI
Timing |—| |E|i|

<If the selected picture is not a 7- and 14-segment picture>

Set FIP Pin Set FIP Pin

| 0K || Cancel || Clear || Help | | 0K || Cancel || Clear || Help |

Segment A iI H Segment A iI
Timing LL. iI ¢ Timing LL. iI

<If the selected picture is a 7-segment picture> <If the selected picture is a 14-segment picture>

If a signal is already connected to the selected picture or bitmap image, the Set FIP Pin dialog box is
displayed with that connection information. This allows confirmation of the picture and signal

connection information.

Set FIP Pin

| 0K | | Cancel | | Clear | | Help |
7-segment display image
Segment | | 58 t'l / +(14—segment display image
if a 14-segment picture is
selected)
Timing | | [ro[+ o
) Drop-down list box for
Text window for setting a selecting a segment signal
common signal
Drop-down list box for

P Text window for setting a selecting a common signal
segment signal
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Simulator FIP Panel window

Segment pin

During simulation, the picture is displayed if the connected segment output
signal is 1. If multiple signals are connected, the picture is displayed if one
of the signalsis 1. Up to 20 segment signals can be connected to one
picture. (Signals are 1 (high) when active.)

Common pin

During simulation, the picture is displayed if the AND of the connected
common signal and the connected segment output signal is 1. Up to 20
common signals can be connected to one picture.

(Signals are 1 (high) when active.)

® Choose segment and common signals from the respective drop-down list boxes by clicking the left
mouse button. Releasing the button displays the selected information in the respective text

windows at the left.

@ Check the selected information, then click the OK button.

FIP Pin dialog box to

@ If the picture is

Additional signals are separated by ','".

This connects the information in the Set
the picture and closes the Set FIP Pin dialog box.

a 7-segment picture

Connect the individual eight FIPs that represent a digit and a dot to segment signals.

In the display image, the red FIP is the one currently being set.

After setting, clicking the OK

button causes the next FIP to turn red. When the Set FIP Pin dialog box is first displayed, the
top FIP is red. Repeat the steps of “setting and clicking the OK button” eight times to connect
all the FIPs to segment signals.

@ If the picture is

a 14-segment picture

Connect the individual 15 FIPs that represent an alphanumeric character to segment signals.

In the display image, the red FIP is the one currently being set.

After setting, clicking the OK

button causes the next FIP to turn red. When the Set FIP Pin dialog box is first displayed, the
top FIP isred. Repeat the steps of "setting and clicking the OK button" 15 times to connect all
the FIPs to segment signals.

Buttons in the Set FI

button:

Cancel button:

Clear button:

button:

P Pin dialog box

Confirms the specified information and closes the Set FIP Pin dialog box.

Cancels the specified information and closes the Set FIP Pin dialog box.

Clears the Set FIP Pin dialog box.

Displays the help message about the Set FIP Pin dialog box.
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5.4 Window Reference Simulator LEDs dialog box

LEDs dialog box

Outline

The LEDs dialog box is used to set connection information for LEDs and pins to be displayed in the
Parts window.

[How to display this window]
H |n the Parts window, choose LED from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

LEDs
B/P BMPID Pictur Hame Pin Active

O {1 |[Rect(Red)| +]| || | gr
@® H
O [1_|[Rect(Red)| +|| o
®H
O [1_|[Rect(Red)| +|| o

O [1_[Rect(rea)[ 2] | o
|

| Previous | | Hext

Figure 5-63. Simulator LEDs Dialog Box
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5.4 Window Reference

Simulator LEDs dialog box

Description

1)

)

®3)

(4)

()

This dialog box is used to specify or change connection information about LEDs and pins to be
displayed in the Parts window. The LEDs displayed in the Parts window indicate the state of outputs

from the simulator.

The display of up to 32 LEDs is supported.

This connection information can be saved to a file. It can subsequently be read from that file.

Chooses an LED
display format (2). ¢, £ display (3).

LED ID number (1).

v\,\ /P BHPID Pictu Name
1

ID NO.

B/P

BMP ID

Pictur

Name

Chooses a picture used

for LED display (4). Text area Chooses an LED
. hoa A ni active state (7).
. Describes the Describes a pin
Bitmap number used funtional name of an g Name (6).

\{Ll‘ |Z||1_I“Ellipsdl('f|£||| = x|
M‘ O [1_][Rect(Red)] *]| I |glu |
(1 ]| 00 JRecttrea]<]| [ *" | o)
@[ O Jpecrmen[][__J___J5r | Coaneet ]

[Previous]  [_Mext |

LED ID numbers are displayed.

Up to 32 LEDs can be displayed. So, the ID numbers are from 1to 32. The ID
number can be decremented or incremented by four, using the Previous or Next
button.

An LED display format is specified. There are two display formats. Marking the
check box chooses the picture format. If the check box is not marked, the
bitmap format is chosen.

Used to specify the bitmap for an LED to be displayed in the Parts window. This
text area can be used if the bitmap format is chosen in item (2).

Specify the ID number of a file containing bitmaps registered in the Bitmap Entry
dialog box. The default ID number is 1.

If the ID number of the specified bitmap image is missing, or no ID number is
specified, ID number 1 is used by default. For how to register a bitmap file, see
descriptions about the Bitmap Entry dialog box.

Used to specify the picture of an LED to be displayed in the Parts Panel window.
This text area can be used if the picture format is chosen in item (2). The picture
is either a rectangle or ellipse. These pictures can be painted with up to six color
patterns set up by combining red, green, and yellow. Each pattern can be
chosen from a drop-down list box.

Used to specify LED names. Using the keyboard, enter the LED names to be
specified. Specify each LED name using up to eight characters.
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5.4 Window Reference

Simulator LEDs dialog box

(6) Pin Used to specify the names of the pins to be connected to the LEDs. Using the

keyboard,

enter the pin names to be specified. Specify each pin name using up

to eight characters. Specifying any two-byte character will cause an error.

Entering a pin name not existing in the device will also cause an error.

(7) Active Used to select active status for the LED to be set with the corresponding H or L

option button.

Function button

button:

Eachitem button:

setting

button:

button:
button:

The default is high (H).

Choosing this button displays the information specified for
LEDs with ID numbers four smaller than the ID number of the
currently displayed LED.

Choosing this button displays the information specified for
LEDs with ID numbers four greater than the ID number of the
currently displayed LED.

Choosing this button asserts the setting, displaying the LEDs in
the Parts window.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file containing
connection information for LEDs and pins. The extension of
the file to be read must always be .led.

Choosing this button displays the Save As dialog box. In this
dialog box, specify a file to which connection information for the
set LEDs and pins is to be saved. The extension of the file
name to be specified must always be .led.

Choosing this button clears all the set contents.

Choosing this button closes the LEDs dialog box, abandoning
the settings.

Choosing this button displays the help window.
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5.4 Window Reference Simulator 7seg LEDs dialog box

7seg LEDs dialog box

Outline

The 7seg LEDs dialog box is used to set connection information for 7-segment LEDs and pins to be
displayed in the Parts window.

[How to display this window]
H |In the Parts window, choose 7Seg LED from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

7seq LEDs
[Digit1 || |
[pigit2 ] | |
[pigit3 | | |
[pigits || |
[Diqits | | |
| [Digite | | |

[Digitz | | |

"Sﬂgmﬂnt HIL— "Digit HIL—/

®n oL | Pigits | | |
|Pr‘euiuu5| | Hext |

@y OL

Figure 5-64. Simulator 7seg LEDs Dialog Box
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5.4 Window Reference Simulator 7seg LEDs dialog box

Description

This dialog box is used to specify or change connection information about 7-segment LEDs to be
displayed in the Parts window. The 7-segment LEDs displayed in the Parts window indicate the state
of outputs from the simulator.

Up to sixteen 7-segment LEDs are supported. This connection information can be saved to a file. It
can subsequently be read from that file.

7seg LEDs

Segment signal pind—k ( [_spen )
name (1) +— , (D1alts
| —

Segment signal \\4916 \ [ /l L]

active state (3) v\L —\ 5 [—1 \__—|»PDiitsigal pin name (2)
Segment HiL Digit H/L —
Ton or ) ew o ]

\ \ [Previous | Next |
o .
Digit signal active state (4)

| The segments are arranged as shown.

(1) Text box for segment signal

Used to set the name of the pin to be connected to the segment signal of a 7-
segment LED.

Using the keyboard, enter the pin name to be set using up to eight characters.

(2) Text box for digit signal (Digit n)

Used to specify the name of a pin to be connected to the digit signal of a 7-
segment LED. The digit signal of up to 16 digits can be set using the Previous
or Next button.

Set the connection pin consecutively from the lowest digit.

Enter the pin name to be specified from the keyboard using up to eight
characters.

(3) Segment H/L Used to select active status of the segment signal with the H or L option button.
The default is high (H).

(4) Digit H/L Used to select active status of each digit signal with the H or L option button.
The default is high (H).

318



5.4 Window Reference

Simulator 7seg LEDs dialog box

Function button

Each item setting -

button:

button:

button:
button:

button:

button:

Choosing this button displays the 7-segment LED digit
signals for digits 9 to 16 if those for digits 1 to 8 are
already displayed.

Choosing this button displays the 7-segment LED digit
signals for digits 1 to 8 if those for digits 9 to 16 are
already displayed.

Choosing this button asserts the setting, displaying 7-
segment LEDs in the Parts window.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file
containing connection information for 7-segment LEDs
and pins. The extension of the file to be read must
always be .seg.

Choosing this button displays the Save As dialog box.
In this dialog box, specify a file to which the connection
information for the 7-segment LEDs and pins is to be
saved. The extension of the file name to be specified
must always be .seg.

Choosing this button clears all the set contents.

Choosing this button closes the 7seg LEDs dialog box,
abandoning the settings.

Choosing this button displays the help window.
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5.4 Window Reference Simulator Level Gauges dialog box

Level Gauges dialog box

Outline

The Level Gauges dialog box is used to set connection information for level gauges and pins to be
displayed in the Parts window.

[How to display this window]
H In the Parts window, choose Level Gauge from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

= Level Gauges
SB/D Hame In Pin SB/DHame
]

Figure 5-65. Simulator Level Gauges Dialog Box

Description

This dialog box is used to specify and change the connection information about the level gauge and
pins to be displayed in the Parts window. It makes it possible to input analog values from the level

gauge displayed in the Parts window to the simulator. The display of up to eight level gauges is
supported.

This connection information can be saved to a file. It can subsequently be read from that file.
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5.4 Window Reference

Simulator Level Gauges dialog box

1)

)

®3)

(4)

Level gauge type (1)4/8/

Reference voltage (4)4L —

= Level Gauges - I

SB/D Hame In Pin SB/DHame In Pin

| K |volume | [aNI8 | OJ
0 |sensor | [ANI1 | OJ

| I
| I

a | T Jo| | Lsave |
| I

my [ |0O

Functional name (2) Pin name (3)

SB/D Q (check box)

Name

In Pin

AVref

The check box is used to select a level gauge type. Checking the check box
chooses a knob-type input. Otherwise, scroll bar-type input is selected.

Used to specify the names of level gauge. Using the keyboard, enter the
names to be specified. Specify each button name using up to eight characters.

Used to specify the names of the input pins to be connected to level gauge.
Using the keyboard, enter the input pin names to be specified. Specify each

input pin name using up to eight characters.

However, only the analog input pin names determined for each device can be
set. (For details, refer to the user's manual of each device.)

Used to set a reference voltage value of the A/D converter. This reference
voltage determines the operating range of the level gauge. Using the
keyboard, enter the reference voltage value to be set. This value can be set in
units of 0.1 V, within the operating supply voltage range. The default reference
voltage value is 5.0 V. For details of the operating supply voltage range, refer
to the user’s manual of each device.
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Simulator Level Gauges dialog box

Function button

Each item setting

- button:
button:

button:

button:
button:

button:

Choosing this button asserts the setting, displaying the
level gauge in the Parts window.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file
containing connection information for level gauges and
pins. The extension of the file to be read must always
be .lev.

Choosing this button displays the Save As dialog box.
In this dialog box, specify a file to which connection
information for the set level gauges and pins is to be
saved. The extension of the file name to be specified
must always be .lev.

Choosing this button clears all the set contents.

Choosing this button closes the Level Gauges dialog
box, abandoning the settings.

Choosing this button displays the help window.
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5.4 Window Reference Simulator DC Motors dialog box

DC Motors dialog box

Outline

The DC Motors dialog box is used to set connection information for DC motors and pins to be
displayed in the Parts window.

[How to display this window]
Hm |n the Parts window, choose DC Motor from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window
DC Motors
BHPID Hame Pin Active
& H
N
| | o)
| # H
DL save
- Y
| L GClear
| - Y Cancel
oL
. Help
Previous I Hext I
Figure 5-66. Simulator DC Motors Dialog Box
Description

This dialog box is used to specify or change connection information about DC motors and pins to be
displayed in the Parts window. The DC motors displayed in the Parts window indicate the output state
by their operations (rotating or not) and rotation speed. The display of up to 32 DC motors is
supported. This connection information can be saved to a file. It can subsequently be read from that
file.
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5.4 Window Reference Simulator DC Motors dialog box

Motor display bitmap number (2) Pin name (4)

Motor functional name (3)

Motor active state (5)

Motor ID number (1)V\ DC Motors -
it |[fn J[notor1 J[p1e | o
[#2 ||{a  ][motorz |[p11 | g" [tpen ]
! Save I
@ H
[ || [ Bl
[#a ([s ] || |gl” [_cance1 ]
| Previous | | Mext |
(1) ID NO. Motor ID numbers are displayed. Up to 32 motors can be displayed. So, the ID

numbers are from 1 to 32. The ID number can be decremented or incremented
by four, using the Previous or Next button.

(2) BMPID Used to specify the bitmap for a DC motor to be displayed in the Parts window,
using the ID number of a file containing the bitmap registered in the Bitmap Entry
dialog box. The default ID number is 4.

If the ID number of the specified bitmap image is missing, or no ID number is
specified, ID number 4 is used by default.

For how to register a bitmap file, see descriptions about the Bitmap Entry dialog

box.

(3) Name Used to specify DC motor names. Using the keyboard, enter the DC motor
names to be specified. Specify each DC motor name using up to eight
characters.

(4) Pin Used to specify the names of the pins to be connected to the set DC motors.

Using the keyboard, enter the port pin or shared pin name to be specified. Specify
each DC motor name using up to eight characters.

(5) Active Used to choose active status for the DC motor to be set with the corresponding H
or L option button. The default is high (H).
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Simulator DC Motors dialog box

Function button

Each item setting

—

Previous

Hext

saue

Clear

Cancel

Help

button:

button:

button:

button:

button:

button:

button:

button:

Choosing this button displays the information specified
for DC motors with ID numbers four smaller than the
ID number of the currently displayed DC motor.

Choosing this button displays the information specified
for DC motors with ID numbers four greater than the ID
number of the currently displayed DC motor.

Choosing this button asserts the setting, displaying the
DC motors in the Parts window.

Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file
containing connection information for DC motors and
pins. The extension of the file to be read must always
be .mtr.

Choosing this button displays the Save As dialog box.
In this dialog box, specify a file to which the connection
information for the set DC motors and pins is to be
saved. The extension of the file name to be specified
must always be .mtr.

Choosing this button clears all the set contents.

Choosing this button closes the DC Motors dialog box,
abandoning the settings.

Choosing this button displays the help window.
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5.4 Window Reference Simulator Buzzers dialog box

Buzzers dialog box

Outline

The Buzzers dialog box is used to specify buzzer output; that is, whether to produce buzzer output as a
bitmap in the Parts window or beeping.

[How to display this window]
B Choose BuZzer from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window

rBuzzer

Ll Beep

Epit

1thap Save

Pin Active Clear |

=
CL Help |

Figure 5-67. Simulator Buzzers Dialog Box
Description

This dialog box is used to specify whether buzzer output be produced as a bitmap or beeping.

= ... B

Chooses the buzzer < Ll Beep
output mode (1) & Bitmap ™ save |

o taneer ]
oL

Connected pin name (2) <] » Active status of a buzzer (3)
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Simulator Buzzers dialog box

(1) Buzzer Q (check box):

Buzzer
Ul Beep
E Bitmap

(2) Pin

(3) Active H/L

Pin Active

I -,

Function button

Each item setting -

The check box is used to select whether buzzer output be produced as a
bitmap on the screen, beeping, or a combination of beeping and a bitmap

displayed on the screen. A display of a bitmap is chosen by default.

To choose “Beep,” it is necessary to install a sound board and speaker in
the host machine.

Used to enter the name of the pin to be connected to the buzzer. The
pin name can be up to eight characters.

Used to specify whether the buzzer should be high or low when active.
The default is high (H).

button: Choosing this button asserts the setting and closes
the dialog box. If a display of a bitmap is chosen, the
bitmap of a buzzer is displayed in the Parts window.

button: Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file
containing connection information for the buzzer and
the pin. The extension of the file to be read must
always be .buz.

Save button: Choosing this button displays the Save As dialog box.

In this dialog box, specify a file to which connection
information for the set buzzer and pin is to be saved.
The extension of the file hame to be specified must
always be .buz.

Clear button: Choosing this button clears all the set contents.

Cancel | button: Choosing this button ignores the setting and closes

the dialog box.

Help button: Choosing this button displays the help window.
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5.4 Window Reference Simulator 14seg LEDs dialog box

14seg LEDs dialog box

Outline

The 14seg LEDs dialog box is used to set connection information for 14-segment LEDs and pins to be
displayed in the Parts window.

[How to display this window]
H In the Parts window, choose 14seg LED from the Parts menu.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and @ keys, in this order.

Window

14seg LEDs

[pigit1 | |

[pigit2 | |

[pigits | |

[pigits | |

[pigits | |

@y L @®H OL

"St:gmt:nt HiL— "Digit HIL— |Preuinu5§ | Hext 5

Figure 5-68. Simulator 14seg LEDs Dialog Box
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5.4 Window Reference Simulator 14seg LEDs dialog box

Description

This dialog box is used to specify or change connection information about 14-segment LEDs and pins
to be displayed in the Parts window. The 14-segment LEDs displayed in the Parts window indicate the
state of outputs from the simulator.

Up to ten 14-segment LEDs are supported. This connection information can be saved to a file. It
can subsequently be read from that file.

A4 D

= Di'l‘»t1]p.7 e ]\ l [ l

o], 0] o]
S t signal pin<—_| 5| ; 1| (oieiz ] [r2e " (Copen ]
name () Pl Crrem | o |
v — [pac g [T | = lniy'itf iy __I,g— L Digit sigal pin name (2)
p P ; M;litsk, l | Cancel I
| 1R [] 1 H o ,,”,.»’/‘
Segment signa . 3[re2 2 ierp ]
active state (3)

\ﬁfsx.‘ o~ 1/&._5 ]
rwm*h};n: LN (restous ] [ vext ]

Digit signal active state (4)

! i The segments are arranged as shown.

(1) Text box for segment signal

Used to set the name of the pin to be connected to the segment signal of a 14-
segment LED.

Using the keyboard, enter the pin name to be set using up to eight characters.

(2) Text box for digit signal (Digit n)

Used to specify the name of a pin to be connected to the digit signal of a 14-
segment LED. The digit signal of up to 10 digits can be set using the Previous
or Next button.

Set the connection pin consecutively from the lowest digit.

Enter the pin name to be specified from the keyboard using up to eight
characters.
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Simulator 14seg LEDs dialog box

(3) Segment H/L

(4) Digit HIL

Used to select active status of the segment signal with the H or L option button.
The default is high (H).

Used to select active status of each digit signal with the H or L option button.
The default is high (H).

Function button

Each item setting _

button: Choosing this button displays the 14-segment LED digit
signals for digits 6 to 10 if those for digits 1 to 5 are
already displayed.

button: Choosing this button displays the 14-segment LED digit

signals for digits 1 to 5 if those for digits 6 to 10 are
already displayed.

button: Choosing this button asserts the setting, displaying 14-

segment LEDs in the Parts window.

button: Choosing this button displays the Open dialog box.

Choose “File” from this dialog box to read the file
containing connection information for 14-segment
LEDs and pins. The extension of the file to be read
must always be .s14.

button: Choosing this button displays the Save As dialog box.
In this dialog box, specify a file to which the connection
information for the 14-segment LEDs and pins is to be
saved. The extension of the file name to be specified
must always be .s14.

button: Choosing this button clears all the set contents.

button: Choosing this button closes the 14seg LEDs dialog
box, abandoning the settings.

button: Choosing this button displays the help window.
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4.4 Window Reference Simulator Internal Interrupt Button dialog box

Internal Interrupt Button dialog box

Outline

The Internal Interrupt Button dialog box is used to set connection information for internal interrupt
buttons to be displayed in the Parts window and internal interrupts.

[How to display this window]
B Choose Internal Interrupt from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and |I| keys, in this order.

Window
Internal Interrupt Button
Interupt
] [m 2]
__Open |
= 5
Save I
#3 | (u3 | 2]
Clear I
*
o ] [ B
|Preuiuu5|| Hext || Help |
Figure 5-69. Simulator Internal Interrupt Button Dialog Box
Description

This dialog box is used to specify or change connection information about internal interrupt buttons
and names of internal interrupts for the device displayed in the Parts window. By using internal
interrupt buttons displayed in the Parts window, it is possible to generate interactive internal interrupts
during simulation. The display of up to 20 interrupt internal buttons is supported. This connection
information can be saved to a file. It can also be read from a file.

= Internal Interrupt Button -
Interupt

| 1 | [RsT |
#2 | [INTTI1 2]

Button ID number (1)4I

Save I
#3_| [u3
Clear I
: s | [un s
Interrupt functional name (2)
|Preuiuu5|| Next || Help |
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Simulator Internal Interrupt Button dialog box

(1) Button ID Number Button ID numbers are displayed. The numbers are from 1 to 20. The
ID number can be decremented or incremented by four, using the Previous
or Next button.

(2) Interrupt Each of these areas is used to specify the internal interrupt name for the
device connected to a button displayed in the Parts window. An interrupt
name is chosen from a drop-down list box.

Function button

button:

button:

Eachitem button:

setting

button:

button:

Choosing this button displays the information specified for
buttons with ID numbers four smaller than the ID number of the
currently displayed button.

Choosing this button displays the information specified for
buttons with ID numbers four greater than the ID number of the
currently displayed button.

Choosing the OK button causes a specified internal interrupt
button to appear in the Parts window and passes control to it.

Choosing this button displays the Open dialog box. In this
dialog box, the connection information for the internal interrupt
buttons is read from a file. The extension of the file to be read
must always be .itr.

Choosing this button displays the Save As dialog box. In this
dialog box, the connection information for the internal interrupt
buttons is saved into a file. The extension of the specified file
name must always be .itr.

Choosing this button clears all the set contents.

Choosing this button closes the Internal Interrupt Button dialog
box, abandoning the settings.

Choosing this button displays the help window.
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5.4 Window Reference Simulator Pull-Up/Pull-Down dialog box

Pull-Up/Pull-Down dialog box

Outline

The Pull-Up/Pull-Down dialog box is used to set connection information for pins and pull-up or pull-
down resistors.

[How to display this window]
B Choose Pull Up/Pull DoWn from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, |E| and keys, in this order.

Window
Pull-Up { Pull-Down
PULL-UP/DOWH
]
|#ﬂ1| Pull Up
‘2 Pull Douwn
® Pull Up Open
[nez | o
Pull Down | Saup I
® pyll Up
#a3
| | 2 Pull Down Clear
® | Cancel |
|#Bll| Pull Up Cancel
2 Pull Down
Help
|Pr‘euiuu5| | NHext |
Figure 5-70. Simulator Pull-Up/Pull-Down Dialog Box
Description

This dialog box is used to specify or change connection information about pull-up or pull-down
resistors and pins. Up to 40 pins are supported. This connection information can be saved to a file.
It can subsequently be read from that file.

When a pull-up/pull-down resistor is connected to a pin by using this dialog box, the Information dialog
box will not be displayed which indicates that the simulator has set certain data for an input pin whose
value is indefinite during simulation.

Information about pull-up/down resistors must be specified prior to the specification of
information about buttons/key matrixes. If information for buttons/key matrixes are specified
beforehand, re-setting (re-opening the Buttons/Key Matrixes dialog boxes and clicking the OK
button) must be performed.

When saving a project file, the above need not be taken into consideration because
information for pull-up/down resistors is automatically registered first.
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5.4 Window Reference Simulator Pull-Up/Pull-Down dialog box

Name of the pin to which the resistor Initial state of the pin (3)

is to be connected (2)

Pull-Up { Pull-Down
pin PULL-UP/DOUN
[ S,
2 Pull Down
Pull-up/pull-down resistor 4-/( © Pull Down save |
ID number (1) @ pull Up
I:I I::3P|_|]_]_ Doun
Tt
#oy
I:I 2 Pull Down
|Preuiuus| | Hext |

(1) Pull-up/pull-down resister ID number

Pull-up/pull-down resister ID numbers are displayed. There are numbers
from 1 to 40.

The ID number can be decremented or incremented by four, using the
Previous or Next button.

(2) Pin Used to specify the name of the pin to which the pull-up/pull-down resistor is
to be connected. Using the keyboard, enter the pin name to be specified.

Specify each pin name using up to eight characters.

(3) Pull Up/Pull Down By using the option buttons, specify whether the pin is to be connected to the
pull-up or pull-down resistor in its initial state.

By default, the pin is connected to the pull-up resistor.
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Simulator Pull-Up/Pull-Down dialog box

Function button

Previous

Hext

Each item _,
setting

Save

Clear

Cancel

Help

button:

button:

button:

button:

button:

button:

button:

button:

Choosing this button displays the information specified for pull-
up/pull-down resistors with ID numbers four smaller than the ID
numbers of the currently displayed pull-up/pull-down resistors.

Choosing this button displays the information specified for pull-
up/pull-down resistors with ID numbers four greater than the ID
numbers of the currently displayed pull-up/pull-down resistors.

Choosing this button asserts the setting, passing control to the Parts
window.

Choosing this button displays the Open dialog box. In this dialog
box, the connection information for the pull-up/pull-down resistors is
read from a file. The extension of the file to be read must always
be .pud.

Choosing this button displays the Save As dialog box. In this dialog
box, the connection information for the pull-up/pull-down resistors is
saved into a file. The extension of the file to be read must always
be .pud.

Choosing this button clears all the set contents.

Choosing this button closes the dialog box, abandoning the settings.

Choosing this button displays the help window.
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PLL Information window

Outline

The PLL Information window is used to display information about PLL.

[How to display this window]
B Choose PLL... from the Parts menu in the Parts window.
® \When the current window is the Parts window:

Press the [GRPH], [P], and [P] keys, in this order.

Window
PLL Information K4
PLL
Input F |g |MHZE"E“§
Intermediate F |g |HHZE"E“§
MF FUHF/ HF
Lock F Unlock
Reference F a KHz
Dividing H a/ 6H
Received F a MHz
Intermediate F 8 KHz
IFC
IF Counter 8/ 8H
Figure 5-71. Simulator PLL Information Window
Description

This window is used to display the frequency and state of PLL during simulation and set the input
frequency.
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1)

= PLL Information -
PLL
(1) «——1Input F 0 MHZ[l npud
(2) ¢ Intermediate F [g KHZ[[nput]

B 4¢——T HF FUHF/ HF
(4) 4¢——Lock 7 \Unlock

(5) H—Reference F 1] KHz
(6) € Dpividing N 8/ 6H

) H—Receiued F a MHz
(8) ¢ Intermediate F 8 KHz

IFC

(9) ¢———IF counter 8/ 6H

Input Frequency

Input F

a MHZM

)

Used to specify the PLL input frequency in MHz.

The input frequency is entered in decimal. The range is from 0.001 MHz to 4294.967 MHz,
with up to three decimal places being permitted.

The frequency can be specified even during simulation.

After entering a frequency in the text area, clicking the @ button sets the input

frequency. Error check is performed when the @ button is clicked. If an error occurs,
an error dialog box is displayed and the correct input value existing before the occurrence of
the error is assumed.

Intermediate Frequency

Interme

diate F |g HHZE"E“ﬂ

Used to specify the PLL intermediate frequency in kHz.

The input frequency is entered in decimal. The range is from 0.001 kHz to 4294.967 kHz,
with up to three decimal places being permitted.

The frequency can be specified even during simulation.

After entering a frequency in the text area, clicking the @ button sets the input

frequency. Error check is performed when the @ button is clicked. If an error occurs,
an error dialog box is displayed and the correct input value existing before the occurrence of
the error is assumed.

(3) PLL operating mode

MmF /7

UHEF 7/ HF

Displays the current PLL operating mode during simulation.

According to the operating mode, a light-blue background appears on one of the modes “MF,”
“VHF,” and “HF” that represent frequency bands.

If PLL is in the diesel state that is not any of the operating modes, the background does not
appear on any mode.

MF (MF mode) / VHF (VHF mode) / HF (HF mode)
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(4) PLL state display

Lock / Unlock

According to the current PLL state during simulation, a light-yellow background appears on
either “Lock” or “Unlock.”

If PLL is in the diesel state that is not either of the state, the background does not appear on
either state.

Lock (PLL locked state) / Unlock (PLL unlocked state)

(5) Reference Frequency display

Reference F [§] KHz

Displays the reference frequency of PLL during simulation in decimal. The reference
frequency is in kHz. Up to two decimal places are displayed as required.

(6) Dividing value N* display

*N = (r+m)/R
where N: dividing value, r:  received frequency,
m: intermediate frequency, R: reference frequency

Dividing H a/ oH

Displays the dividing value N of PLL during simulation. The dividing value is displayed in
both decimal and hexadecimal separated by /.

The hexadecimal number is identified by the trailing ‘H'.

(7) Received Frequency display

Received F a HHz

Displays the received frequency of PLL during simulation in decimal.
The frequency is in MHz.

The received frequency is that of the signal that PLL receives from outside. That is, it is the
same as the input frequency entered in the text area of Input Frequency described in (1).

(8) Intermediate Frequency display

Intermediate F 8 KHz

Displays the intermediate frequency of PLL during simulation in decimal. The frequency is in
kHz.

The intermediate frequency is the same as the intermediate frequency entered in the text
area of Intermediate Frequency described in (2).

(9) IF Counter display

IFC
IF Counter a/8H

Displays the value of the IF counter of IFC during simulation.
The value of the IF counter is displayed in both decimal and hexadecimal separated by ‘/".
The hexadecimal number is identified by the trailing ‘H’.
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Bitmap Entry dialog box

Outline

The Bitmap Entry dialog box is used to register a bitmap file of external parts to be displayed in the
Parts window.

[How to display this window]
B Choose Bitmap in the Parts window.
® \When the current window is the Parts window:

Press the | GRPH|, , and keys, in this order.

Window

= Bitmap Entry -
[Bitmap File Hame
® Active | |
O InActive | | Save
LIST

1.1lampact.bmp:1lampoff _bmp
2.scract.bmp:scroff_bmp
d.btmact .bmp :btmoff _bmp
4 _motact.bmp:motoff._bmp
S .buzact.bmp:buzoff._bmp

:Search:

JJILELS

|Remove |

:Eancel:

| Path |

Active InfActive

Figure 5-72. Simulator Bitmap Entry Dialog Box
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Window Reference

Simulator Bitmap Entry dialog box

Description

(1) Bitmap File Name

This dialog box is used to register or delete bitmap files. Registered bitmap files are assigned with ID
numbers. They are used to display bitmaps for external parts which are displayed in the Parts
window and whose bitmap displays are changeable.

Registration of up to 384 bitmaps is supported. Entries can be saved in a file and restored from the

file.

* he settins and changes made in the Bitmap Entry dialog box are asserted by closing it with the

button.

- Bitmap Entry -
Bitmap File Hame — ] ]
itmap fi ®nctive [ |
Name of a bitmap file to «¢ “Ctl'-"_?
be registered (1) Ornactive [ | | [Save ]

List of registered bitmap «¢
files (2)

Display of a sample bitmap €——— ;@: @

chosen from the LIST (3)

: .scract._bmp:
btmact.bmp :btmoff.bmp

2 L L
3. ' .
4.motact.bmp:-motoff.bmp
5

.buzact.bmp:buzoff.bmp

Active InActive

Used to register the names of active-/inactive-state bitmaps for pins to be
connected.

Click on the option button corresponding to the target state. and enter the name
of the bitmap file representing the state into the text box. The active-state option
button has been chosen by default. If a bitmap file name is not specified in the
inactive-state text area, it is assumed that if the pin to be connected is inactive,
nothing is to be displayed for it.

A path cannot be specified for a file name. A path is ignored if specified. The
path specified in the Set Path window is effective. If no path is specified in the
Set Path window, the bitmap file is assumed to be in the same directory as the
simulator.

Reserved bitmap files 1 through 5 are provided. These files are contained in the
directory containing the simulator. If user-created bitmap files are not contained
in the directory containing the simulator, they cannot be registered as
active/inactive-state bitmap files in combination with the reserved bitmap files.
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Simulator Bitmap Entry dialog box

@ Path setting

® Search

® Entry

Choosing the m button causes the following Set Path window to appeatr.

| C:3WSH7BK Path specification text area

I 0K Ilﬂancell

Figure 5-72-1. Set Path Window

This window is used to specify a path to the bitmap file to be registered. Only
one path can be specified at one time. After a path has been set, if another path
is set, the previously set path will be ineffective and the new path will be effective.
The path can consist of up to 128 characters.

By specifying a path in this window, the search path for bitmap files is specified.

Specifying an appropriate path specified in this window enables the following: If
the entry information about a bitmap file is saved to a project file, and the bitmap
file entry information is read from the file, it becomes possible to read the bitmap
file from an automatically saved search path.

If a bitmap file cannot be found with part of the bitmap file entry information, the
preceding correct part of information is registered while that part and any
succeeding part are replaced by the following bitmaps and are not registered.

- P - P
[m} [m]
Active InActive

A bitmap file to be searched for through the specified path is specified by

choosing either option button, then clicking on the @I button.

After a file is specified, choosing the button causes the specified file to
appear in the LIST.
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(2) LIST

® Add

® Remove

Used to display the names of registered bitmap files in the following format:

@ Bitmap ID number
@ Active-state bitmap file
@ Inactive-state bitmap file

2

@

Bitmap files are identified with bitmap ID numbers assigned in ascending order.
Five bitmap files (with bitmap ID numbers 1 to 5) are specified by default.
Bitmap files added by the user will be assigned bitmap ID numbers 6 or higher.

A file can be dded by pecifying a file name in the Bitmap File Name field and

choosing the button.

A file can be removed by clicking the left mouse button on the corresponding file

name in the LIST to turn it to reverse video, then choosing the button.
The ID number of the deleted bitmap file will be lost; that is, it will not be reused
even if the bitmap file is registered again.

However, if it is a bitmap file registered by default (bitmap ID numbers 1 to 5), it
cannot be removed.

Registered bitmap file names

Bitmap No. Active-state file name Inactive-state file name
1 lampact.bmp lampoff.omp
2 scract.omp scroff.omp
3 btmact.bmp btmoff.omp
4 motact.bmp motoff.bmp
5 buzact.bmp buzoff.bmp
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5.4 Window Reference Simulator Bitmap Entry dialog box

(3) Bitmap sample display

Clicking on the left mouse button on a file name in the LIST chooses the
corresponding file and turns the file name to reverse video. The sample of this
chosen bitmap file is displayed below the LIST.

Samples of the bitmap files registered by default are shown below.

* The size of a bitmap image should not exceed 32 x 32. Otherwise, a 32 X
32 bitmap matrix is cut out from the specified bitmap image. These two
bitmap matrixes share the upper left corner, and the excessive portion is

discarded.
1 -~ -
BPS
fictive InfActive
lampact.bmp lampoff.omp
2 N
fictive InfActive
scract.omp scroff.bmp
3 [::::::] ‘E:::::]
Active InfActive
btmact.bmp btmoff.omp
4 >
Active Infictive
motact.bmp motoff.omp
5 el n
actiue InActive
buzact.bmp buzoff.omp
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Simulator Bitmap Entry dialog box

Function button

. button:

Each item setting -

.. button:

. button:

button:

File name in the -
bitmap file name
text box

: button:

File nameinthe . |Remove| button:

LIST

! button:

[cancel || button:

| Patnh button:

Choosing this button asserts the setting for information to
be registered or deleted, and returns control to the Parts
window.

Choosing this button displays the Save As dialog box, in
which entered information can be saved in a bitmap file.
When specifying the file name, use the extension “.bit.”

Choosing this button displays the Open dialog box, in
which information can be read from a bitmap file. When
specifying the file name, use the extension “.bit.”

When the information is read, if a bitmap file cannot be
found with part of the bitmap file entry information, the
preceding correct part of information is registered while
that part and any succeeding part are replaced by the
following bitmaps and are not registered.

Choosing this button displays the Search dialog box, in
which a bitmap file to be registered can be searched for
and specified.

Choosing this button registers a specified bitmap file and
displays it in the LIST box. The newly registered bitmap
file is assigned with a bitmap number one higher than the
last existing bitmap number.

Choosing this button removes a specified bitmap file from
the LIST. The bitmap number for the removed bitmap file
is left unused. It will not be used for other files.

Choosing this button ignores the setting and closes the
dialog box.

Choosing this button causes the Set Path window to
appear. See “® Path setting:” under “(1) Bitmap File
Name:” for details.

Choosing this button displays the help window.
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Chapter 6 Simulator Function

6.1

This chapter outlines the basic functions of SM78KO0.

Clock

6.1.1 Clock Source

The clock source to be fed to a CPU (target device) can be specified in the Configuration dialog box.
As the clock source, the main system clock (Main) can be set. The oscillator frequency used for a
clock source can be set as necessary. |If the specified oscillator frequency is such that normal
operation of the device cannot be guaranteed, SM78K0 determines an appropriate CPU clock
according to the clock source setting.

If the clock source is changed during simulation, the target device will be reset.

6.1.2 CPU Clock

In the same way as an actual device, SM78K0 determines a CPU clock based on the setting of the
processor clock control register (PC) of the device. If the CPU clock (PCC) is changed during
simulation, the number of clock pulses required for switching that is described in the user’'s manual
provided with the device will be required.

(For details, refer to the user’'s manual provided with each device.)

Note that if PCC is set to a pattern such that normal operation cannot be guaranteed, the operation
will be unpredictable.

6.1.3 Number of Clocks Required to Execute an Instruction

6.2

Some 78K/0 series devices require two clocks to execute an NOP instruction while other 78K/0
series devices require four clocks. SM78KO0, however, simulates operation by assuming that the
execution of an NOP instruction always requires four clocks. For a device which requires two
clocks to execute an NOP instruction, therefore, SM78K0 will indicate double the number of clocks
described in the device's user’s manual, for all its instructions. The execution time required for
each instruction, however, will actually be the same as that given in the user's manual.

Mapping Function
SM78K0 manages a memory area with consecutive locations that matches that of a target system.

This area can be mapped on any addresses other than internal ROM, internal RAM, and SFR when
SM78KO0 is started or in the Configuration dialog box selected from the menu.

¢ Emulation ROM Emulation ROM area
¢ Emulation RAM Emulation RAM area
¢ Stack Stack area
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6.3 Simulation Execution Function

SM78KO0 implements operations by simulating the operation of a target program while executing one
instruction at a time. It also simulates the operation of the SFR and interrupts.
The following simulation execution functions are supported:

Real-time execution functions

.« Go (E button) Performs real-time execution.
The program breaks upon the occurrence of a break event.
* Go & Go Performs real-time execution.

The program breaks upon the occurrence of a break event and, after
window updating, real-time execution is performed.

* Come Performs real-time execution until a specified address or source line is
reached. No break event occurs while a program is being executed.

* CPU Reset & Go Resets the emulation CPU then performs real-time execution.

« Return (E button) Performs step execution until control returns to the calling function.

Non-real-time execution functions

.« Step (IE button) If source mode is selected
Performs step execution at the source level.

If instruction mode is selected
Performs step execution at the instruction level.
* Slowmotion Performs step execution continuously.
 Next (E button) If source mode is selected
Performs Next step execution at the source level.
If instruction mode is selected
Performs Next step execution at the instruction level.
« Back (E‘ button) Performs backward step execution.

® Real-time execution functions

There are four real-time execution functions: “Go” which executes a user program until the
occurrence of a break event; “Go & Go” which updates each window and reexecutes a user
program upon the occurrence of a break event; “Come” which executes a user program up until a
specified point, when it breaks; and “Return” which performs step execution until control returns to
the calling function.

Go command
With real-time execution by the Go command, the user program is executed starting from a

specified address and is stopped upon the occurrence of a break event.

Go & Go command

With real-time execution by the Go & Go command,

(1) The user program is executed starting from a specified address.

(2) The program is stopped when a break event occurs.

(3) Each window is updated.

(4) The program is reexecuted starting from the address where it was stopped.
(5) (2), (3), and (4) are repeated until the Stop command is issued.
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Come command

With real-time execution by the Come command,

(1) In either the Source or Assemble window, position the cursor to the source line or
disassemble line where you want the program to be stopped.

(2) Issue a Come command to execute the user program starting from the address stored in
the program counter.

(3) The program is executed up to the point to which the mouse cursor is positioned, after
which it breaks.

The program does not break upon the occurrence of a break event during the course of
program execution. (See the description of a temporary break, in Section 5.8.)

CPU Reset & Go command
With CPU Reset & Go execution,

(1) The CPU information is reset.
(2) The program is executed with a reset vector.

The CPU information is reset before the program is executed. Subsequently, the operation is
the same as that of the Go command.

Return command

With real-time execution by the Return command, real-time execution is performed until control
returns to the calling function. In instruction mode, the Return command cannot be executed.

The concept of real-time execution by the Return command is shown in the following figure.

Beginning of program

/
.~ a<—1lssue of Return command
/
’ ~
- :Program execution by a command other than Return
CALL CALL
. . . e :Program execution by a Return command
Termination of ——, > -
Return command \ "WRET — - :Transfer between functions
execution :
\ e I/ CALL: Call instruction (CALL, CALLF, CALLT, BRK)
"CALL CALL ‘ RET: Instruction used to return to the calling function
A B
\ \ RET
RET = RET

Figure 6-1. Concept of Return Command Execution
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® Non-real-time execution functions

The non-real-time execution functions are roughly divided into “Step” which performs step
execution; “Next” which performs Next step execution; and “Slowmotion” which performs continuous
step execution.

Step command
With step execution by the Step command,

¢ In source mode,

Step execution is performed for one line starting from a specified source line.
e In instruction mode,

One instruction is executed starting from a specified address.

After execution, each window is updated.

Slowmotion command

With step execution by the Slowmotion command,

(1) Starting from a specified address, step execution is performed line-by-line if the debug
mode is source mode, or instruction-by-instruction if it is instruction mode.

(2) Each window is updated.
(3) (1) and (2) are repeated until the Stop command is issued.

Next command

Next step execution by the Next command differs depending on whether a call statement or a
statement other than a call statement is executed. Depending on the debug mode, the
following can be used as a call instruction:

e In source mode,
Line calling a function

¢ |n instruction mode,
CALL, CALLF, CALLT, and BRK instructions

The operation of the Next command is explained below:

¢ |f a call statement is executed,

An execution break is established in the “line” or “instruction” following the call
statement and real-time execution is performed.

¢ |[f a statement other than a call statement is executed,

the same processing as that resulting from execution of the Step command is
performed.

The concept of Next step execution by the Next command is as shown in the figure below.
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6.4

6.5

\ Program executed | L

‘ (Step execution) |
‘ » Windows are updated.

‘ » Additional trace

‘ « Only one step is executed. ,

| Next step execution
¢ No windows are updated.

| * Real-time execution

Next com&nd'% Call statement ‘ « No additional trace ‘

| * Interrupts are enabled.

| ‘ Instruction used to return to the ‘
‘ calling function |

Figure 6-2. Concept of Next Step Execution

Backward Execution Function

The backward execution function traces the progress of executing a user program backward. By
means of backward execution, a device can be returned to the state existing before user program
instruction execution. SM78K0 has a trace function to record the history of execution. The
backward execution function can be used only when backward tracing has been started.

GO Back command

The execution of a user program is traced back, from the current PC point to a specified line of
the source program.

Step Back command

The execution of a user program is traced back according to the setting made with the Extended
Option dialog box.

e Backward execution in increments of one instruction
The execution of a program is traced back by one instruction from the current PC point.

e Backward execution to a branch instruction
The execution of a program is traced back from the current PC point to the first
encountered branch instruction.

¢ Backward execution by a specified event
The execution of a program is traced back from the current PC point to a set event.

I/O Data Management Function

With SM78K0, data to be applied to a pin can be created with timing information. SM78KO0 can
also display, in GUI format, data output on pins, interrupt request signals, and data applied to port
SFRs during user program execution.

(1) Input data creation

Input data can be created in 0/1 or timing chart form in either the Input 0/1 Editor window or
Input Timing Chart Editor window. Input data created using these windows is saved to a file.
The units of data input timing are determined by selecting the file name extension used to save
the data.
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6.6

File-name.extension Fiming

XXXXXXXX.i_ 0 Units in which an instruction for accessing an SFR is executed
XXXXXXXX.0_ 1 CPU clock unit

XXXXXXXX.i_ 2 1/4 main clock unit

XXXXXXXX.i_3 Main clock unit

Table 6-1. Input Data File Extension

(2) Data input from an input data file

An input data file can be downloaded to SM78K0. When a user program is executed after a
download, SM78K0 performs simulation by entering data according to the information contained
in the input data file.

Up to four input data files, each having different timing specifications, can be downloaded at one
time.

(3) I/O data display and output to a file

Data output on pins, interrupt request signals, and data applied to pins during simulation can be
displayed in the Output Timing Chart window on a real-time basis. 1/O data applied to or output
on pins during simulation can be saved to a file. This output file can be read into either the
Input 0/1 Editor window or Input Timing Chart Editor window as input data. (For details, see

[ How to reproduce] in the description of the Output Setting dialog box.)

(4) Input file configuration
An input file consists of an ASCII file and one or more binary files. For details, see Appendix A.

External Part Simulation

SM78K0 provides standard external parts. External parts can be connected as necessary to
device pins, regardless of the device type. With these external parts, a pseudo target system can
be built to enable user program execution and operation simulation. In addition to the standard
external parts, external user-customized parts can be created by programming.

(1) Standard external parts

SM78KO0 supports general external parts as standard. These parts can be easily set using a
dialog box that is displayed by menu selection for each part. Set parts are displayed in the
Parts window; some parts can be displayed outside the window. When data is applied from the
displayed parts, or a program is executed, the part display changes; indicating that the displayed
parts are turned on, for example.
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Standard external parts

O Button
© Key matrix
O Built-in LCD

O Built-in FIP

O LED
© 7-segment LED
O Level gauge

© DC motor
O Buzzer

O Reset button
O 14-segment LED

© Internal interrupt
button

O PLL
© Pull-up/pull-down

setting
O Serial GUI

Note:

This part can be connected to an arbitrary pin.
an input value to the pin.

This part connects multiple pins to form a matrix. Each contact is regarded
as being a key, and a state is assumed when a key is pressed.

Liquid crystal display, which displays a graphical image or text when a
voltage is applied.

With this part, the state of the output from a pin to which an FIP
controller/driver is connected can be presented either as a graphical image
or text.

Light emitting diode, which lights when a voltage is applied.
This part consists of seven LEDs, arranged to display humbers from 0 to 9.

With this part, any value within a certain range can be set by means of
analog data input. An example would be the power supply.

A DC motor, having two states: 0 and 1.

This part indicates the output state on a pin either by sounding a buzzer or
by displaying a graphical image.

This part, when pressed, performs hardware reset processing.

This part consists of 14 LEDs, arranged to display alphabetic characters.
This part, when pressed, unconditionally generates an interrupt request.

Pressing a button supplies

This part is used to display the frequency and operating state of PLL and
set the input frequency.

This part is used to specify whether a pull-up or pull-down resistor is to be
connected to a pin.

This part is used to display the operating mode and input/output information
of the serial interface.

Some parts are not supported by some product types.

Eile Mode it Eans Bltmap Quslomlze fwaw  Qption  Help

Parts Window

REMOTE CONTROL

ch

Timer Wed
S O B
) 0 W RGN e ¢
ALd L'E b %}}
|-
1
/
L R

POWER

Qﬂeset

Parts Window Used to Build a Target System

(2) External parts customized by the user
To allow users to create external parts, the interface specifications of SM78K0 are in the public

domain.

Windows 3.1 format, according to the interface specifications.

The user can generate customized external parts by creating a program in MS-

For detailed information about

the interface specifications and programming rules, refer to the user's manual for the interface.
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6.7

Event Function

Events are target device states that occur during program execution and which are significant to
debugging, such as fetching address 0x1000 (reading an instruction at 0x1000) and writing data to
address 0x1000.

In the above examples, “address 0x1000” is called the address condition for an event, while
“fetching” and “writing” are called the access condition for an event. The data detected with an
access condition is called the data condition for an event.

SM78K0 uses an event to trigger an action such as a break, trace, timer, stub, and snap-shot
function.

(1) Setting an Event (for Debugger)

Using the Event Set dialog box, you can set an event for the debugger. To set an event, specify the
event name, address condition, access condition, data condition, and other necessary data in this
dialog box. Up to 64 events can be specified.

Address condition: An event is formed of a specified address or a specified range of
addresses. A specified address can be masked.
Access condition: An event is formed of an access mode for an address condition. The
following access modes can be used.
* Run Instruction execution
* Fetch Instruction fetch
* Program Read Memory read
* Program Write Memory write
* Program R/W Memory read/write
* VECT Interrupt vector execution
* ALL (No Condition) Unconditional
* Register Write Register write
Data condition: An event is formed of data detected according to an access condition.
The data can be masked.
Mask value: Masking is performed by writing F (or f) at a digit to be masked.
Example) The third digit from the right is masked as follows:
Data: 0000 Mask: OFO00

With this mask, all the following data is represented.
0000, 0100, 0200, 0300, 0400, 0500, 0600, 0700
0800, 0900, 0A00, 0B0OO, 0C00, 0DOO, OEQO, OF00

Parameters that can be specified for each item

Item Source level [nstruction level
Address condition C source line Address expression and symbol name
C source line range Address range
Variable name, function name Label
Structure
ASM source line
ASM source line range

Access condition Fetch

Memory data read

Memory data write Register write
Data condition Integer constant Address expression
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(2) Linking Events (for Debugger)

You can link several events by specifying the execution sequence. To link events, specify the event
link conditions in the Event Link window for events registered with the Event Manager. Like a

single events, event link conditions can trigger actions such as a break function, trace function, and
timer function. Up to 16 event links can be created.

(3) Display of event and other conditions (for debugger)

The Event Manager manages and displays created event conditions, event link conditions, and
other conditions, created from these conditions.

(4) Setting Conditions by an Event (for Debugger)

A break condition, trace condition, timer measurement condition, snap-shot condition, and stub

condition are created, using the event conditions and event link conditions, on the Event Manager.
For details, see the description of each setting dialog box.

| Drag & drop an event to move it from the Event Manager to each window.

Event Manager
File Edit Yiew Operation Jump

EvertOl Event02 [gj Event03 imer01
B[ Link01 ][ Break01 | f2][ TraceO |

B ’\
Phase 1 Phase 2 Phase 3 Phase 4

Set Trc 1‘ Restore Tic il Make Trc il Cancel Trc a]

Close i

Trace Mode

Al i

| Set Timer ”He:tore Tlllelgl Make Timer imel Timer il Close g

Times Name:

e

[ SetBik | RestoreBik | MokeBik || CancelBik || Close 1 | Jusec

Figure 6-3. Debugger: Setting Conditions by an Event
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6.8

6.9

Break Function

The break function stops a user program that is currently being executed. There are four types of
break:

Event-based break

This type of break stops a user program when a break condition, created using an event, is
satisfied. Up to 80 break conditions, each created from an event, can be set.

Temporary break

This type of break stops a user program when an address, specified by the debugger, is
reached during user program execution. If, however, the address specified by the debugger
is reached again after restarting a user program that has been stopped by a temporary break,
the execution of the user program is not stopped.

Forcible break

This type of break forcibly stops the user program currently being executed. This type of
break can be used with all program execution commands.

Fail-safe break

This type of break forcibly stops a user program if that program attempts to execute, on a
memory register, an operation that is prohibited.

@ lllegal SFR access break
This break occurs if an SFR is accessed illegally.

@ Non-mapping break
This type of break occurs if an attempt is made to access an area that is not mapped
(non-mapping area).

® Write protect access break
This type of break occurs if an attempt is made to access write-protected memory, such
as a ROM.

@ Stack overflow break
This type of break occurs if an attempt is made to perform a stack operation outside a
specified stack area.

® Uninitialized memory read break

This type of break occurs if an attempt is made to read a memory area that has not
been initialized (only if the coverage function is turned on).

Trace Function

The trace function stores the CPU state, existing when the instructions of a user program are
executed, into a dedicated memory area (trace buffer). The contents of the trace buffer are
displayed in the Trace View window.
The trace function is operated using commands for the following types of execution:

* Real-time execution

* Step execution

* Next step execution
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The trace function supports three types of trace:

@ All trace
This type traces the entire range of user program execution.

@ Sectional trace
This type traces a specified section of user program execution. A section can be
specified using events in the Trace dialog box.

® Qualified trace

This type traces user program execution only when a condition is satisfied. A condition
can be specified using an event in the Trace dialog box.

a:lf trace is within specified frame  b:lf trace exceeds specified frame c:If execution and breaks are repeated
Oldest frame Top frame

Trigger frame

Last frame
op frame

Newest frame Trigger frame

= > Oldest frame

Last frame
Top frame

Newest frame

—~

Trigger frame

Last frame

e

Ring buffer
|:] : Frame already : Frame not used (— > : Top frame to be used for trace by the next

used for trace for trace execution

Figure 6-4. Concept of Trace Buffer

Trace operation
The operation of the tracer varies with the execution mode:

Operation during real-time execution

The tracer starts tracing with real-time execution specified and stops tracing when the event
condition (including a delay condition) , specified as a break condition from within the Trace
dialog box, is satisfied.

Operation during step execution

The tracer operates upon the execution of each step, trace information for each step being
added to the tracer every time a step is executed.
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6.10

6.11

6.12

Operation during Next step execution
If an instruction to be executed is other than a call instruction (CALL, CALLF, CALLT, and BRK).
The tracer performs the same processing as that performed during step execution.
If the instruction to be executed is a call instruction (CALL, CALLF, CALLT, and BRK).
The tracer traces the call instruction only.
The called function is not traced.

The tracer resumes tracing once control is returned from the function by execution of a return
instruction (RET and RET]I).

Trace mode specification

Specify whether to execute all trace or conditional trace, using the Execute menu of the
Debugger Main window. There are two types of conditional trace: Qualified trace and sectional
trace. The trace mode specified with this setting becomes valid.

Snap-Shot Function

The snap-shot function saves the contents of memory, registers, and the SFR in the trace buffer
when a user-specified snap-shot condition is satisfied.

A snap-shot condition is created using an event in the Snap-Shot dialog box. Data loaded into the
trace buffer is displayed in the Trace View window.

Timer Measurement Function

The timer measurement function returns the average, maximum, minimum, and cumulative values
of timer measurement, and the average, maximum, minimum, and cumulative values for the
number of instructions executed. These values are calculated for a period from when a user-
specified timer measurement start event condition is satisfied until a user-specified timer
measurement end event condition is satisfied.

Up to eight timers can be used.
A timer measurement section is created using an event in the Timer dialog box.

Stub Function

When a user-specified event condition is satisfied, the stub function runs functions (or subroutines)
of a user program downloaded in a free space in memory or written during on-line assembly.

A RETB instruction must always be coded at the end of the program to be executed if a stub event
occurs. Otherwise, a malfunction may result.
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Main program

Program in a free space or
program written during on-
line assembling

Occurrence

of an event \

NG RETB instruction

Figure 6-5. Concept of the Stub Function

6.13 SFR Event & Action Function (for Simulator)

The SFR event condition refers to a special state of the SFR during program execution. When a
specified SFR state is entered, the SFR event condition is said to be satisfied. SM78KO0 can trigger
an action upon occurrence of such an SFR event. This function is called as the action function.

In the simulator, an SFR event may be the occurrence of an interrupt or data input at a pin or into
memory.

(1) Creating an SFR event & action

An SFR event and the related action are created in the SFR Event & Action window of the simulator.
Up to 20 events can be specified.

To enable an event, it is necessary to click on (choose) the Valid check box, save the event in a file,
and download it to SM78K0.

6.14 CO Coverage Function

The coverage function records the status of each address of a user program. It starts and ends
simultaneously with the program. It is possible to suspend and restart the coverage function. If
an attempt is made to read from an uninitialized, undefined RAM area, the coverage function issues
an alarm and breaks into the execution of a program (uninitialized memory read break).

Coverage can be measured for the following types of status:

* Instruction fetch
* Memory read
* Memory write

6.15 Reset Function

The reset function is used to initialize the entire SM78K0 system or the CPU information for a device
to be debugged. This function can be accessed via the Reset Debugger dialog box.
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(1) Resetting the entire system

In this reset mode, all the SM78K0 environment settings are initialized:
® Memory setting environment

® Status environment

® Fail-safe break state

@ Event setting environment

® Break setting environment

@ Trace setting environment

® Backward trace setting environment
® Timer setting environment

® Coverage setting environment

@ Stub setting environment

@ Snap-shot setting environment

(2) Resetting device information

Target device information is initialized; the SFRs and so forth of the device are reset to their
initial states.

6.16 Load Function

The load function loads the contents of a specified file such as a debugging environment file, object
file, load module file, and symbol file.

Files loaded by the debugger

The files loaded by the debugger include view files and information files. Each file is loaded
separately. A view file contains saved debugger screen information. When a view file is loaded,
the window for reference that matches the loaded view file is displayed. An information file
contains data such as information internal to the simulator, setting items, and debugging
environment data.

Files loaded by the simulator

The files downloaded by the simulator include input data files and SFR event files. Up to five of
these files can be downloaded at a time. An input data file contains the data to be applied to
pins. An SFR event file contains the SFR event setting information, used to activate an SFR
event or action.

Listed below are files handled by the simulator.
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(1) Debugger files

(View files)
File Window Description

Variable view file Variable window Records the variable information.
(File name:XXXXXXXX.VAR)
Assemble view file Assemble window Records the assemble information.
(File name: XXXXXXXX.ASM)
Memory view file Memory window Records the memory information.
(File name: XXXXXXXX.MEM)
Register view file Register window Records the register information.
(File name: XXXXXXXX.REG)
Stack view file Stack window Records the stack information.
(File name:XXXXXXXX.STK )
SFR view file SFR window Records the SFR information.
(File name:XXXXXXXX.SFR)
Local variable view file Local Variable window |Records the local variable information.
(File name:XXXXXXXX.LOC)
Trace view file Trace View window Records the trace information.
(File name: XXXXXXXX.TVW)
Coverage view file Coverage window Records the coverage information.
(File name:XXXXXXXX.COV)

Table 6-2. Debugger View Files

(Information files)

(File name:XXXXXXXX.PRJ) dialog box

File Window Description
Object file Load Module dialog Contains the object codes of the target program
(File name:XXXXXXXX.HEX) box (Intel HEX format).
Symbol table file Load Module dialog Contains the symbols for the target program,
(File name:XXXXXXXX.SYM)  |box defined in a source program by the user.
Load module file Load Module dialog Contains the object codes, symbols, and source
(File name:XXXXXXXX.LNK ) |box information of the target program.
Log file Select Log File dialog |Records the history of the debugger.
(File name: XXXXXXXX.LOG) box
Event set file Event Manager Contains the event set information.
(File name:XXXXXXXX.EVN)
Project file Project File Load Contains the debugging environment. Using this

file, the information in the following files can be
set:

» Configuration dialog box

* Load Module dialog box

* Source window * Assemble window

* Memory window * Stack window

* SFR window * Local Variable window
* Trace View window * Event Manager

* Event Link dialog box  * Break dialog box
* Trace dialog box * Register window

* Variable window * Coverage window

¢ Simulator Main window
* QOutput Timing Chart window
¢ Parts window

Table 6-3. Debugger Information Files
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(2) Simulator files

File

Window

Description

Input data file

(File name: XXXXXXXX.i_0)
(File name: XXXXXXXX.i_1)
(File name: XXXXXXXX.i_2)

(File name: XXXXXXXX.i_3)

Input editor windows

Records the values input to each pin in a table
format.

Codes the timing of the input data as the execution
timing of an instruction to access an SFR.

Codes the timing of the input data in units of CPU
clocks.

Codes the timing of the input data in units of 1/4
main clock periods.

Codes the timing of the input data in units of main
clock periods.

Output data file
(File name: XXXXXXXX.out)

Output Setting dialog
box

Records the I/O data of an SFR.

Event file
(File name:XXXXXXXX.evn)

SFR Event & Action
window

Contains the event information of an SFR.

Pin name connection
information file
(File name: XXXXXXXX.pin)

Pin Setting dialog box

Contains the information of the pin to be used in an
input editor window or output data view window.

External part connection
information file

(File name: XXXXXXXX.btm)
(File name:XXXXXXXX.key)
(File name: XXXXXXXX.sld)
(File name:XXXXXXXX.sfp)
(File name: XXXXXXXX.led)
(File name: XXXXXXXX.seq)

(File name:XXXXXXXX.lev)

(File name: XXXXXXXX.mtr)
(File name: XXXXXXXX.s14)

(File name: XXXXXXXX.inr)

(File name: XXXXXXXX.pud)

Buttons dialog box

Key Matrixes dialog box
LCDs dialog box

FIPs dialog box

LEDs dialog box

7seg LEDs dialog box

Level Gauges dialog
box

DC Motors dialog box
1l4seg LEDs dialog box

Internal Interrupt Button
dialog box

Pull-up/Down dialog box

Contains the button connection information.
Contains the built-in LCD display information.
Contains the built-in FIP display information.
Contains the key connection information.
Contains the LED connection information.

Contains the 7-segment LED connection
information.

Contains the level gauge connection information.

Contains the DC motor connection information.
Contains the 14-segment LED connection
information.

Contains the internal interrupt button connection
information.

Contains the connection information of pull-up or
pull-down register.

(File name: XXXXXXXX.bit)
(File name: XXXXXXXX.pnl)

Bitmap Entry dialog box
Parts window

Contains the bit map file registration information.
Contains the external part display information.

(File name: XXXXXXXX.lcd)
(File name:XXXXXXXX.fip)

LCD Panel window
FIP Panel window

Contains the built-in LCD display information.
Contains the built-in FIP display information.

Table 6-4. Sim
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6.17 Source Debugging

SM78K0 can be used to debug not only object programs but also source programs. The
debugging of a source program is referred to as source debugging.

The debugging of a source program offers the following advantages over the debugging of an object
program:

B Debugging can be carried out while viewing the source, created by the editor in C or
structured assembler.

W Breakpoints can be set and step execution can be performed for the source.

To set a breakpoint, for example, the actual address of the breakpoint must normally be set. In
source debugging, on the other hand, a breakpoint can be set by specifying the position in the
source program where the breakpoint is desired, using the mouse. Also, in source debugging, the
line of the source program that is currently being executed is indicated by a ">' during step execution.
This allows the user to comprehend the operation of the program more accurately.

Source debugging is particularly useful when debugging a program written in C or structured
assembler.

Note the following when performing source debugging:

(1) A source program to be compiled or assembled using the NEC compiler for the 78K/0 series
(CC78K0), structured assembler (ST78K0), or assembler (RA78K0) can be debugged by
downloading an object file created by the linker (LK78KO0).

Before assembling or compiling a source program, an appropriate option must be specified so
that the object program includes source debugging information.

Type of source program to be debugged Necessary action
C program Specify the -G option before compiling.
Structured assembler program Specify the -GS option before structured
assembling.
Assembler program Specify the -GA option before assembling.
Link Specify the -G option before linking.

(2) Information on the path of the source program must be specified in the Source Path dialog box.

(3) To perform source debugging, the load module file created by the linker must always be loaded.
Source debugging is not possible when the object file created by the object converter is loaded.
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Appendix A

An input data file is a file that describes the data to be input to an input pin and the timing. After the
input data file is downloaded, the data is input to the pin according to the description of the file.

Creation/editing of input data files:
Input 0/1 Editor window, Input Timing Chart Editor window

Downloading:
Down Load dialog box

The following explains the configuration of an input data file and the timing of input data.

1. Input File Configuration

An input file consists of one ASCII file and one or more binary files.

xxxx0000 xxxX0001 xxxx0002 xxxx0003

booX Y/

ASCII file Binary file

Figure A-1. Input File Configuration

Each file can contain up to 768 data items (32 frames x 24 blocks). Also, an input file can include an
ASCII file (xxxx0000.xxx) and up to 9999 binary files (xxxx0001.xxX t0 XXXX9999.XxXx).

In an input file created using the input editor window, SM78K0 automatically creates the ASCII file
(xxxx0000.xxx) and binary files (xxxx0001.xxx to xxxx9999.xxx), depending on the amount of
information.
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1.1 Input File Configuration

(1) ASCII file (xxxx0000.i_x)

#A =00000000,00000000,00\0
#B =00000000,00000000,000
#C =00000000,00000000,00\0
#D =00000000,00000000,00\0
#E =00000000,00000000,00\0
#F =00000000,00000000,00\0
#G =00000000,00000000,00\0
#H =00000000,00000000,00\0
# =00000000,00000000,00\0
#J =00000000,00000000,00\0
#K =00000000,00000000,00\0
#L =00000000,00000000,00\0
#M =00000000,00000000,00\0
#N =00000000,00000000,00\0
#0 =00000000,00000000,00\0 . .
#P =00000000,00000000,00\0 @ Loop information
#Q =00000000,00000000,00\0
#R =00000000,00000000,00\0
#S =00000000,00000000,00\0
#T =00000000,00000000,00\0
#U =00000000,00000000,00\0
#V =00000000,00000000,00\0
#W=00000000,00000000,00\0
#X =00000000,00000000,00\0
#Y =00000000,00000000,00\0
#z =00000000,00000000,00\0 -+
HO1=XXOOOXXXXXXXXNO
#02=XXOOXKXXXXXXXXN0
HOB=XXXXXXXXXXXXXXXX\0
HOA=XXXXXXXXXXXXXXXX\0
HOB=XXXXXXXXXXXXXXXX\0
HOB=XXXXXXXX XXXXXXXX\0
HOT=XXOOOXXXXXXXXN0
#OB=XXOOXXX, XXXXXXXX\0
#09=XXOOOK, XXXXXXXX\0
#LO=XXXXXXXXXXXXXXXX\0
HLL=XXXXXXXXXXXXXXXXNO
#12=XXXXXXXXXXXXXXXXN0
#13=X0O00XXXXXXXXNO
#14=XXXOXXKXXXXXXXXNO
#15=XXOOOGCXXXXXXXXN0
#16=XXOOOKXXXXXXXXNO
HLT=XXXXXXXKXXXXXXXXNO
#18=XXXXXXXXXXXXXXXX\0
#19=XXOOOKXXXXXXXX\O
#20=XXOOOKXXXXXXXXNO
#21=XXXXXXXXXXXXXXXXNO
#22=XXXXXXXXXXXXXXXX\O
#23=XXXXXXXXXXXXXXXX\O
#24=X XK XXXXXXXXNO
#25=XXOOOKXXXXXXXXNO .
#H26=XXXXXXXX XXX XXXXX\0 (2) Pinname
H2T=XXXXXXXKXXXXXXXXNO
#28=XXXXXXXXXXXXXXXX\O
#29=XXXXXXXX XXXXXXXX\0
#30=X0XOOOOKXXXXXXXXNO
#3 12X XXXXXXXXNO
#32= XX XXXXXXXXNO
#3B=XXXXXXXKXXXXXXXXNO
#34=XXXXXXXXXXXXXXXX\O
#35=XXXXXXXXXXXXXXXX\O
#36=XXOOOKXXXXXXXXNO
#3T=XOOOXXXXXXXXN0
#38=XXXXXXXXXXXXXXXX\0
#39=XXXXXXXXXXXXXXXX\0
HAO=XXXXXXXXXXXXXXXX\0
#A41=XXOOOXXXXXXXXNO
#42=XXXOOXXXXXXXXNO
HAB=XXOXKXXXXXXXXNO
HAL=XXXXXXKXXXXXXXXNO
HAB=XXXOXXKXXXXXXXXNO
HAB=XXOXKXXXXXXXXN0
HAT=XXXXXXXKXXXXXXXXNO o _ _
#48=XXXXXXXX XXXXXXXX\0 — (3 Names of pins in which the file
#DLP=XXXXXXXXXXXHXXXXHXXXXXXXXXXXXXXXXXXXO  <<— s to be downloaded

Figure A-2. Configuration of ASCII File Within Input File
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(ASCII file)

An ASCII file is divided into three portions.

@ First portion
This portion contains loop information for the file. Its format is as follows:

#A=00000000,00000000,00\0
Left side Right side

The alphabetic character on the left side corresponds to mark[1] of EDIT_DATA of a binary file.
That is, A corresponds to mark[1]=1, B corresponds to mark[1]=2, and so forth.

The first eight positions (00000000) on the right side represent the loop start line, the next eight
positions (00000000) represent the loop end line, and the last two positions (00) specify how many
times the loop is to be repeated. At the end of each line, a NULL character must be specified.

@ Second portion

This portion contains the pin names to be displayed in the editor window when a file is created.
The format is as follows:

HOO=XX XXX XXX XXXXXX
Left side Right side

When the Input 0/1 Editor window or Input Timing Chart Editor window is opened, the pin names
described in this portion appear in the pin name display area of the window.

The number on the left side corresponds to the number of a pin name display area in the Input
0/1 Editor window or Input Timing Chart Editor.

A pin name must be described using uppercase characters for all of the eight character positions
(XXXXXXXX) on the right side. A view name must be described for the next six character
positions. A pin name and view name of less than eight characters must be padded with blanks.
At the end of each line, a NULL character must be specified.

® Third portion

This portion specifies the pins to which the information in this file is to be downloaded. The
following format is used:

#DLP=XXXXXXXXXXXXXXXXXKXXXXXKXXXX
Left side Right side

The right side represents the pins of port 0 to port 15 and the 8 AD channels, each being
represented by two bytes. That is, each two bytes on the right side represent port 0, port 1, port
2, ... port 15, then AD, in that order.

The bits corresponding to those pins to which information is to be downloaded must be set to 1.
At the end of the line, a NULL character must be specified.
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(2) Binary files (xxxx0001.i_x and up)

13 blocks

5

32 frames of EDIT_DATA

)

1 block

Wait[4] | NULL * 68 byte
Wait[4] | NULL * 68 byte
Wait[4] | NULL * 68 byte
Wait[4] | NULL * 68byte
Wait[4] | NULL * 68 byte
Wait[4] | Next file name[12]| NULL * 56 byte

Figure A-3. Structure of Binary File Within Input File
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(Binary files)

Each binary file consists of 13 blocks .

information line.

Each block consists of 32 EDIT_DATA frames and a 72-byte
In the 72-byte information line of each of blocks 1 to 12, the total number of wait

cycles for each block must be specified using 4 bytes, the remaining 68 bytes being padded with
In the 72-byte information line of block 13, the total number of wait cycles for
that block must be described using 4 bytes, and the name of the next file described using 12 bytes,

NULL characters .

the remaining 56 bytes being padded with NULL characters .
constitutes less than 13 blocks, enter NULL characters

up to 13 blocks.

® Input data structure

If the information for the last file

in the unused space to bring the file length

typedef struct{ typedef struct{
USHORT wait; UCHAR val;
short next; UCHAR atr;
PORT_DATA port_data[16]; }PORT_DATA,;
UCHAR int_data[6];
UCHAR dummy2[2];
USHORT ad_data[8];
UCHAR da_adr;
UCHAR da_no;
UCHAR da_data;
ULONG pc;
UCHAR mark[3];
char flag;
}EDIT_DATA;
EDIT_DATA dummyl
da_data
T
| | | |
inext port_data[16] int_data[G]i ad_data[8] V/ l pc mark[3]i
wait dummy?2[2] da_adr flag
da_no
PORT_DATA
val atr

Figure A-4. Structure of Binary File Input Data
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@ Parameters

The EDIT_DATA parameters are explained below.

® wait

® next

® port_data
@ int_data

® dummy2[2]
® ad data
® ad_atr

® da_no

® da_data
® dummyl
® pC

® mark|[0]

® mark[1]
® mark|[2]

® flag

Indicates the number of wait cycles that must elapse before the data changes.
Fixed to O.
Array of the PORT_DATA structure for each of port 0 to port 15

Handled as 48-bit data; bits for generated interrupts are set to 1, while those
bits for handled interrupts are cleared to 0. (This data is fixed to 0 when first
entered.)

Dummy data

Array of two-byte data for each of ADO to AD7

Data of eight bits corresponding to the eight channels of ADO through AD7.
When a bit is 1, it indicates that the AD of the channel is in the high
impedance state.
This parameter has the following meanings:

FF: Invalid data

10: Upon reset

Oto7: Each DA channel
Indicates DA data.
Dummy data
Indicates PC data.
Provides loop information

. Indicates that there is no loop information.

Indicates that the point is a loop start position.
Indicates that the loop up to this point is repeated endlessly.
Indicates that the loop up to this point is repeated as many times
as specified in mark[2].
4: Indicates that the loop is not completed.

Indicates an ordinal number of loop information. Contains a number from 1
to 26.

Contains a number indicating how many times the loop is to be repeated
when mark[0] contains 3.

Fixed to O.

The PORT_DATA parameters are explained below.

® val

® atr

Data of eight bits corresponding to the eight pins of each port.
1: HIGH, 0: LOW

Data of eight bits corresponding to the eight pins of each port.
1: High impedance, 0: HIGH or LOW
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2. Data Input Timing

Timing is represented by a combination of the Wait value in the input data file and the input data file
name extension.

2.1 Wait Value

» An integer value between 1 and 65536 can be specified.
« A relative or absolute value can be specified.
Relative value: Time from the time the previous data is input
Absolute value: Time from the time the input data file is downloaded and simulation starts

2.2 File Name Extension

The extension of an input data file name indicates the unit of the Wait value. It is specified when the
input data file is saved.

Number Extension Unit of the Wait value
©) i_0 (ist) Execution unit of an instruction that accesses an SFR
) i_1 (clock) CPU clock unit
® i_2 (1/4m-clk) 1/4 main clock unit
@ i_3 (m-clk) Main clock unit
Table A-1.
@ i_0 (ist)

Data is input each time an instruction that accesses an SFR in the user program is executed. If
this unit is selected, the Wait value will be ignored.

@ i_1 (clock)
It is a quarter of the minimum instruction execution time.
Thus, it varies according to the value of the processor clock control register (PCC) of the device
that sets the CPU clock.

® i_2 (1/4m-clk)
It is a quarter of the time described in @ below.

@ i_3 (m-clk)
Varies with the device to be debugged.
Number of clocks required to m-clk time
execute NOP instruction (Note 1)
Devices requiring 4 clocks Time obtained by converting the main system clock
oscillation frequency
Devices requiring 2 clocks Half the time obtained by converting the main
system clock frequency (Note 2)

Table 1

Notes 1. Some 78K/0 series devices require two clocks to execute an NOP instruction while other
78K/0 series devices require four clocks. SM78KO0, however, simulates operation by
assuming that the execution of an NOP instruction always requires four clocks. For a
device which requires two clocks to execute an NOP instruction, therefore, the time
obtained by converting the main system clock frequency must be halved.
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Notes 2. The main system clock oscillation frequency and main system clock frequency differ as
shown below. Determine the appropriate frequency by referring to the user's manual for
The following figures are simplified diagrams that are

the device to be debugged.

provided only to explain m-clk.

generator circuit.

Refer to the device's user's manual for details of the clock

The m-clk unit time is calculated according to Table 1, even when a subsystem

clock is selected as the CPU clock status.

fx:

fxx:

Main system clock oscillation frequency
Main system clock frequency (f  x or fx/2)

Main system clock
generator

fx

Simplified diagram of clock generator circuit

L]

Frequency
divider

fx/2

fxx

Selector

Prescaler

e

Selector

(—_—
J

Main system clock
generator

Simplified diagram of clock generator circuit

fx

Prescaler

=

Selector

Sﬁ CPU clock
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2.3 Examples

Examples of creating and downloading an input data file are described below.

® Examples of the actual time of 1 Wait according to the selection of the file hame extension
and CPU clock

» 7805X series
» Main system clock oscillation frequency = 5 MHz (fx = 5 MHz, fxx = 25 MHz)

CPU clock MCS =0 MCS =1
) PCC = XOH| PCC = X1H|PCC = X2H[PCC = X3H|PCC = X4H|PCC = XOH|PCC = X1H[PCC = X2H |PCC = X3H |PCC = X4H
(1 name ogension hod2 | bodd | bod8 | odl6  [hod32 | 2 x/4 8 |16 |32
clock(i_1) 0.2usec [ 0.4usec [ 0.8usec |1.6usec | 3.2usec| 0.1 usec | 0.2 usec | 0.4 usec | 0.8 usec | 1.6 usec
m-clk(i_3) 0.2 usec | 0.2 usec | 0.2usec | 0.2 usec [ 0.2usec | 0.1usec | 0.1usec | 0.1usec [0.1usec [0.1usec
1/4m-clk(i_2) |0.05 usec [0.05 usec P.05usec (.05 usec |[0.05 usec|0.025usec [0.025usec [0.025usec | 0.025 usec | 0.025 usec

@ Example of creating an input data file

= Input 0j1 Editor -
File Harme: TEST["]["].I_1 Tait Coumt Tye: ) Rel. ) Abs. | Pin Sﬂt I
= | Generation |
. m
Mark | Wait A
FeD  Jrel WPez [Fe3  [PEa  |PES  [FEE  [BET | Search |
aaaal 1 J] o 0 0 0 0 0 0 | |
g1aa| © 1 0 1 0 0 0 0 Clear
pgsapl o 0 1 0 0 1 0 1 | Read l
az7epl o 1 ] 1 0 0 0 0
a-slpzea| 0| o [|[+ [ o [T [ o [0 |0 L save |
a2a@n] °© 1 ] ] 0 1 0 0
a-Fla1sa] oY o [ 1 K K 0 |_DownLoad |
giga] © 1 0 0 0 0 0 1 | Help l
_ — | eor hEor [ Eor |Eor [EoF [EOF [EOF [EOF
_ _ Ly | Cancel |
«| N

When the CPU clock selected in the user program is fx/2(MCS=1, PCC=0H), because the input
data file name extension in the File Name: field is |_1, the actual time of 1 wait is 0.1 psec from O©.

“A-S" and “A-F” in the Mark column indicate that the data between them is to be input repeatedly.

The figure below shows how the value of a pin changes according to the specification of this input
data file, taking pin P61 (circled pin in the figure) as an example.

Value of P61

Wait €100
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1
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® Downloading an input data file

Input of data to pins is accomplished by downloading the input data file created in ® and @.

Starting from the execution (Run) of the program immediately following this downloading, data is input
to pins according to the timing described in the input data file.

In this example, because “A-S” and “A-F" are specified in the Mark column, the values between the
“A-S” and “A-F" are input to the specified pins perpetually until the downloading of the input data file
(TESTO0000.i_1) is canceled.

Down Load Filename:
BASMATESTOODODD.1 1 | Browse

Down Load File:

L1 .i_ofist) Edii 1[clock]:

O.i_2(1{4m-clk O3 3(m-clk)

Ll .evn[event)

OK Cancel

Use this dialog box to specify the name of the file to be downloaded.

» Down Load Filename: Used to specify a file name.

* Down Load File: Put a check next to the file name extension of the file to be
downloaded.

Up to four input data files having the same file name but different extensions (wait time units) can be
downloaded at the same time.
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Appendix B

1. Error Messages
This appendix lists the error and warning messages output by SM78KO0.

1.1 Debugger

® Error message window

The error messages which may be output by the debugger consist of an |error number|, [type|, and

:

Error number Message

Click the button. The error message window is closed, and the operation corresponding
to the displayed message is performed.

A type is represented by an alphabetic character. There are three types, as listed below.

Type Explanation

Abort error.
A Processing is interrupted and the debugger ends. If this error occurs, debugging
cannot be continued.

Format (syntax) error.

F Processing is interrupted. The currently open windows and dialog boxes are closed.
Warning.

w Processing is interrupted. The currently open windows and dialog boxes remain as
is.

A message contains the names of the file, variable, and device related to the error, as follows:

Representation in message Explanation
XXX Low-order two or three digits of device name
yyy File name
777 Function name
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1.2 Simulator

® Error message window
The error messages which may be output by the simulator consist of a | bit map| and [ message].

Bit map
=W, FATAL ERROR

The file name or the path is not correct

Message

Message

Click the button. Then, the error message window is closed, and the operation
corresponding to the displayed message is performed.
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® Warning window

The Warning window is displayed if a warning message is produced. This window is used for
confirmation.

Warning messages which may be output by the simulator consist of a | bit map| and [ message].

Bit map

=/ e

Creation of output file discontinued

‘0K I |Can[:t:l

Mesage

Click the oK button. Then, the warning message window is closed, and the operation
corresponding to the displayed message is performed.

Click the button. Then, the warning message window is closed. No operation is

performed.

® Information window
The Informational window shows requested information. It is a window for showing information.

Informational messages which may be output by the simulator consist of a and .

Bit ma

=¥, INFORMATION

P30 PI/INTPOTIOfTOD is setto O

..........

Message

Click the button. Then, the Informational window is closed.
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1.3 Error Messages Output by the Debugger

Error Messages (1/9)

Error No.

Class

Message

Description

Can't open this file. please make sure,

now Active Window.

The format of the project file is invalid, or the
file has been destroyed.

Loading of the project file was terminated.

Cannot find “character string.”

The character string could not be found,
causing search to be terminated.

Alternatively, the specified file contains no data,
causing file open to be terminated.

Error has occurred.

The specified file contains no data, causing file
open to be terminated.

Event Name is not set.

No event name is set.
Set an event name, then register the event.

Event number already exist.

The registration of an event having an already-
registered number is disabled. Change the
number of the event to be registered, or that of
the already-registered event.

Not enough memory.

A window could not be displayed or modified, or
modifications to a window could not be made
due to there being insufficient memory.

Allocate sufficient memory, then reexecute.

Other view mode window exist.

Two or more active windows of the same type
cannot be opened at the same time.

The other active windows are closed.

Sorry ,Too large view file.

A specified view file (MEM, .TVW, .DIS)
contains more than 1,000 lines. Display of the
specified file was terminated.

“Event name” is already exist.

The registration of an event having an already-
registered name is disabled. Change the
name of the event to be registered, or that of
the already-registered event.

0105

Invalid Dxxx.78K

A device file (Dxxx.78K) could not be read.

The device file may not exist under the
specified directory, or may have been
destroyed. Reinstall the device file, then
restart.

01do

Not invoke simulator

The simulator could not be started because
there are not sufficient DLL or other files
required for SIM. Check the environment, etc.,
then restart.

01d1

Insufficient memory is host machine

Memory required for SIM operation was not
allocated completely because of restrictions on
system memory. Terminate unnecessary
applications, then restart.
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Error Messages (2/9)

Error No. |[Class Message Description

0300 F [User program is running A user program is currently being executed,
preventing this command from being executed.

0301 F |User program is stopped A user program is stopped, preventing this command
from being executed.

0302 F |User program is tracing Trace operation is being performed, preventing this
command from being executed.

0303 F [No tracing Trace measurement is not performed.

0304 F  [Now, trace memory is off The tracer is off.

0305 F [Cannot over trace block No trace block can be exceeded.

0306 F [There is no trace block There are no trace blocks.

0307 F [There is no event-No There are no event conditions.

0308 F [Not doing Timer measurement | Timer measurement is not performed.

0309 F [There is no trigger frame There is no trigger frame.

030a F [Traces off An attempt was made to stop operation while the
tracer is stopped.

030b F  [No entry snap number An attempt was made to reference or delete an
unregistered snap-shot event.

030c F  |No entry stub number An attempt was made to reference or delete an
unregistered stub event.

030d F [Timer is running Timer operation is being performed. A timer event
cannot be changed.

030e F [lllegal memory range The specified memory copy range overlaps a
previous specification.

030f F [Already specified mode Trace operation is already on.

0310 F [lllegal event number No event condition has been set.

0311 F  [Full timer number An attempt was made to set more than 8 valid timer
events.

0312 F  [Not specified timer number This timer event has not been set.

0313 F |[Mapping range over The mapping range specification contains an error; or
an impossible mapping specification is provided.

03al F  [Now stepping This command cannot be used during step execution.

03a2 F [Timer and Tracer are running Timer and trace operations are being performed,
preventing the use of this command.

03d0 F [Back traces is running Back traces is being executed.

03d1 F [Back traces is stopping Back traces is being stopped.

03d2 F [Back traces is over run The back traces stop position exceeds the oldest
frame.

03d3 F [lllegal AND condition The state event status for setting an AND condition
was illegally used in an AND/OR/SEQ condition.

03d4 F  [Nothing back traces information |Back traces information has not been collected.

03d5 F [Couldn’t back step at last A complete BACK STEP of the last instruction could

instruction not be performed.
0400 F [lllegal parameter An invalid parameter has been specified.
0401 F  [Result of Timer measurement is |The result of timer measurement overflowed.

over
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Error Messages (3/9)

Error No. |Class Message Description

0404 F |Event conditions overflow An attempt was made to set more event conditions
than the maximum number that can be set at one
time. No more than 64 event conditions can be set.

0405 F |Snapshot number conditions An attempt was made to register more than 32,767

overflow shap-shot events.

0406 F | Stub number conditions overflow |An attempt was made to register more than 32,767
stub events.

0407 F |Initialized data overflow The number of initialized data items is too great for
the initialization area.

0408 F |Search data number over The specified search data string consists of more
than 16 bytes. No more than 16 bytes can be
specified for search data.

0409 F |Search range over The size of the specified search data exceeds that of
the search range.

04al F |Emulation memory is not enough |An attempt to perform mapping to an area of more
than 1M bytes was made using alternate memory.

1000 A |failure in initialization The simulator (SI78K0.DLL) could not be initialized.
Check that the simulator (SI78K0.DLL) is normal.

1003 F |lllegal relocation address The specified address cannot be used for location.

1004 F |lllegal parameter An invalid parameter has been specified.

1006 F |lllegal address An invalid address has been specified.

1007 A |Not enough substitute memory |An attempt to perform mapping to an area of more
than 1M bytes was made using IE alternate memory.

100b F |Program Is Running This command cannot be executed during user
program execution.

100c F |Different Bussize An attempt was made to perform duplicate setting in
an area for which the bus size is different.

10ff A |Communication Error Communication with the simulator or in-circuit
emulator is not possible. Check that the simulator
or in-circuit emulator is normal.

2000 F |lllegal sfr name An invalid SFR name has been specified.

2002 F  |User program is running A user program is being executed, preventing this
command from being be executed.

2003 F |lllegal SFR number An attempt was made to access a nonexistent SFR.

2004 F |lllegal bit number There is no bit SFR at the specified bit position.

2005 W  |Redraw sfr name An SFR that disables redraw has been specified.

2006 F |This SFR is hidden SFR This SFR is not available to general users. Data
display and modification are prohibited.

2007 F |Can't Read/Write An attempt was made to write into a write-protected
SFR. Alternatively, an attempt was made to read
from a read-protected SFR.

2008 F |Too big number A nonexistent SFR has been specified.

200a F |lllegal Bit Pattern An attempt was made to set an illegal value for an
SFR.

20ff A [Communication Error Communication with the simulator or in-circuit

emulator is not possible. Check that the simulator
or in-circuit emulator is normal.
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Error Messages (4/9)

Error No. |Class Message Description

3000 F |lllegal address An invalid address has been specified.

3001 F |Different data There is no data matching that in memory.

3002 F |lllegal source address A specified source address range exceeded the mapping
range (during memory search, memory comparison, or
memory copy).

3003 F |lllegal destination address |A specified destination address range exceeded the
mapping range (during memory search, memory
comparison, or memory copy).

3004 F |lllegal address (source & |A specified address range exceeded the mapping range

destination) (during memory search, memory comparison, or memory
copy).

3005 F |lllegal parameter An invalid parameter has been specified.

3006 F |User program is running |A user program is being executed, preventing the execution
of this command.

3008 F |No Parameter No parameter has been specified.

3009 F |Parameter Size Alignment |The size of a parameter is invalid. Correct the parameter

Error according to the access size of memory.
300a F |Memory Alignment Error  |An invalid address value has been specified. Correct the
address value according to the access size of memory.
300b F |Source Start Address An invalid source address has been specified. Correct the
Alignment Error source address according to the access size of memory.

300c F  |Error, Destination Start A memory range of a different access size has been
Address Alignment Error  |specified within the destination address range.

300d F |End Address Alignment An invalid end address has been specified. Correct the
Error end address according to the access size of memory.

300e F |Different Access Size in A memory range of a different access size has been
This Area specified within the address range.

300f F |Different Access Size in A memory range of a different access size has been
Source Area specified within the source address range.

3010 F |Different Access Size in A memory range of a different access size has been
Destination Area specified within the destination address range.

3011 F |Different Access Size, The source address range and destination address range
Source & Destination differ in their access sizes.

30ff A |Communication Error Communication with the simulator or in-circuit emulator
cannot be performed. Check that the simulator or in-circuit
emulator is normal.

4000 F |Number is referenced now |Specified event conditions cannot be deleted.

4001 F |lllegal table number An invalid table number has been specified.

4002 F |lllegal start address An invalid start address has been specified.

4003 F |lllegal end address An invalid end address has been specified.

4004 F |lllegal status Status is invalid.

4005 F |lllegal data Data is invalid.

4006 F |Can't action number An attempt was made to use an event number that is
already in use.

4007 F |Can't empty number An attempt was made to register more than 32,767 events

of the same type.
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Error Messages (5/9)

Error No. [Class Message Description

4008 F | Table not found An event that has not yet been registered has been
specified.

4009 F |lllegal data size The data size is invalid.

400a F |lllegal type mode An invalid mode has been specified.

400b F |lllegal parameter An invalid parameter has been specified.

400c F |lllegal type number An invalid type has been specified.

400d F |Table overflow An attempt was made to register the same events more
than 32,767 times.

400e F |No entry event number A nonexistent event has been specified.

400f F |lllegal Elink data As an event link condition, an event condition for which a
range condition or path condition is specified has been
used. Alternatively, only one event condition is specified.

4010 F  |Function not found A specified function cannot be found.

4011 A |No free memory There is insufficient memory. Terminate any unnecessary
applications, or close the debugger window.

4012 F |Timer not enabled The timer has been disabled. Enable the timer before
attempting timer measurement.

4013 W [Data access size mismatch [ The event condition access size does not match the

at the bus size mapping bus size.

4015 F |Not point-address An event condition for which an address range is specified
cannot be used.

5000 A |lllegal type number An invalid type has been specified.

5002 A |lllegal file name Device file open failed.

5003 A |Cannot file seek File seek failed.

5004 A |Cannot file close File close failed.

5005 A |lllegal device format The format of a device file is invalid.

5006 A | Cannot device initialize The simulator could not be initialized.

5007 A |lllegal device information | Device information has not been specified.

5008 F |Cannot open device file The specified device file could not be opened.

500a F No match device file of The version of a device file is invalid.

version

500b W [Device has no relocation [ The currently selected device does not have the function to

iram move in internal RAM.

6001 F |lllegal entry symbol name |An invalid symbol name has been specified.

6002 F |lllegal parameter An invalid parameter has been specified.

6003 F |lllegal entry function name |An invalid function name has been specified.

6004 F  |Out of Buffer flow The function display in the Stack window ended before its
completion. One line can contain no more than 512
characters.

6005 F |lllegal expression An invalid expression has been specified.

7001 F  |User program is running A user program is being executed, preventing the execution
of this command.

7002 F |User program is stopped |A user program is stopped, preventing the execution of this
command.

7003 F |Trace function is active Trace operation is being performed, preventing the

execution of this command.
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Error Messages (6/9)

Error No. |Class Message Description
7004 F |Trace memory is OFF The tracer is off.
7005 F  |No Return Address, Can't The return address of the current function cannot be
Execute found. Step execution using the Return command is not
performed.
7010 W  [Warning, No Source Line Source information was found to be missing, causing
Information instruction-level step execution to be performed.
7012 A |Not enough memory There is insufficient memory. Terminate any
unnecessary applications, or close the debugger window.
70fe A |Bus Hold Error The bus hold state is set, preventing the execution of all
user programs.
70ff A |Communication Error Communication with the simulator cannot be performed.
Check that the simulator is normal.
7801 F |Step wait canceled Step execution was stopped before its completion.
Since step execution has not been completed,
communication with the simulator may be disabled.
7802 F |Step aborted An illegal access break occurred during step execution.
Check the user program.
7f00 F |Interrupted step Step execution has been terminated forcibly.
7f02 F |Suspended step Step execution has been suspended.
7f04 F |lllegal address An attempt was made to start execution in an unmapped
area.
8000 F |File not found File search failed.
8001 F |lllegal line number An invalid line number has been specified.
8002 F |Current data is not set Current information is not set.
8003 F |lllegal address An invalid address has been specified.
9002 F |lllegal set value The specified value cannot be set in the register. Enter
a valid value.
a001 F |lllegal expression An invalid expression has been specified.
a002 F |Start address bigger than The specified start and end addresses are such that the
end address start address is greater than the end address (start
address > end address). Check the specified
addresses.
a003 F |Source path not found Invalid source path information has been specified or the
specified source path is longer than 256 characters.
Specify valid source path information.
a004 F |Expression is too big A specified expression is longer than 127 characters.
a005 A |Not enough memory There is insufficient memory. Terminate any
unnecessary applications, or close the debugger window.
a006 F |lllegal argument An invalid argument has been specified.
a008 F |Source path not set No source path has been set.
a009 F File not found File search failed.
a00a F |File not open File open failed.
a00b A |File not close File close failed.
a00c A |File not read File read failed. The file may be destroyed.
a0od F |Not source file of LM The specified source file is not registered in the load

module file. Files that are not registered in the load
module file cannot be displayed in the Source window.
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Error Messages (7/9)

Error No. |Class Message Description

a00e F |lllegal line number An invalid line number has been specified.

a0oof F |lllegal variable A nonexistent variable has been specified.

a010 A |Communication failed Communication with the simulator or in-circuit emulator
cannot be performed. Check that the simulator or in-
circuit emulator is normal.

a011 F |Can't access register Register access failed. Check the simulator.

a012 F |Can't access memory The specified memory (variable) cannot be accessed.
Check the mapping.

b000 F |Command line error An invalid parameter has been specified.

b001 F |Task type not found The load module file does not contain program
information.

b002 F File not found File search failed.

b003 F |Function not found The specified function cannot be found.

b004 F |lllegal magic number The magic number for the load module file is invalid.

b005 F |Symbol not found Symbol search failed.

b008 F |lllegal value An invalid expression has been specified.

b009 A |Not enough memory There is insufficient memory. Terminate any
unnecessary applications, or close the debugger
window.

b00a F |lllegal symbol entry The load module file contains an invalid symbol. There
may be a language-related bug.

b0Ob F |Current type noting Required debugging information is missing. Load the
load module file.

b00c F  |Current file noting The current source file cannot be found. Alternatively,
the load module file has not been loaded, preventing the
source file from being opened.

b012 F |Line number too large An invalid line number has been specified.

b015 A |Read error File read failed. The file may be destroyed.

b016 A |Open error File open failed.

b017 A |Write error File write failed.

b019 A |Seek error File seek failed.

bOla A |Close error File close failed.

b01d F |Address not found The source line corresponding to the current PC value
cannot be found.

bOle F  |No line information(not The load module file does not contain source line

compile with -g) information. Reperform compilation, assembly, and

linking with the debugging option.

bO1f F |Cannot find member The specified structure member cannot be found.

b020 F |Cannot find value An invalid enumeration constant has been specified.

b021 F |Striped LM The load module file does not contain symbol
information.

b022 F  |Null statement line An invalid line number has been specified.

b026 F |Max dimension array over Arrays having more than four dimensions cannot be
displayed.

b027 F |End of file A file ends before its completion.
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Error Messages (8/9)

Error No. |Class Message Description

b029 F |lllegal address An invalid address has been specified.

b02a A |Communication failed Communication with the simulator cannot be performed.
Check that the simulator is normal.

b02b F |No stack frame point Stack trace operation cannot be performed with the
current PC value.

b02c F Max block overflow The maximum number of blocks allowed for a function
has been exceeded, preventing the function from being
displayed. (Maximum allowable number of blocks per
function: 256 blocks)

b02d F |lllegal argument An invalid argument has been specified.

c001 F |Cannot open file File open failed.

c002 A |Cannot close file File close failed.

c003 A |Cannot read file File read failed. The file may be destroyed.

c004 A |Cannot seek file File seek failed.

c005 F |lllegal file type The format of the file is invalid. Processing of the file is
impossible.

c006 F |lllegal magic number The magic number for the load module file is invalid.

c007 F | This file is not load-module file | The specified file is not a load module file.

c008 F |Old coff version The version of the load module file is incorrect.

c009 A |Not enough memory There is insufficient memory. Terminate any
unnecessary applications, or close the debugger
window.

c00a F |lllegal address An invalid address has been specified.

c00b F LM not load The load module file has not been loaded.

c00c F |lllegal argument An internal error occurred.

c00d F |User program is emulating A user program is being executed, preventing the
execution of this command.

c00e F |User program is tracing Trace operation is being performed, preventing the
execution of this command.

c010 A |Communication failed Communication with the simulator cannot be performed.
Check that the simulator is normal.

c011 F |lllegal file format The format of the load module file (LNK) is invalid.

c012 F |Check sum error A checksum error occurred while the load module file
was being read. Check the load module file.

c013 F |Too big size An upload address range exceeds 1M bytes.

c014 F |Cannot write file File write failed.

c100 F  |Not support The Tektronix format is not supported.
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Error Messages (9/9)

Error No. [Class Message Description

doo1l F |Not enough memory There is insufficient memory. Terminate any unnecessary
applications, or close the debugger window.

€000 F |lllegal argument An internal error occurred.

e001 F |lllegal start address An invalid start address has been specified.

e002 F |lllegal end address An invalid end address has been specified.

€003 F |Size too long An invalid address value has been specified.

e004 F |Can't open file The specified file cannot be opened.

€005 F |Can'tread file File read failed. The file may be destroyed.

e006 F |Can't seek file File seek failed.

e007 F |Can't write file File write failed.

€008 F |Not enough memory There is insufficient memory. Terminate any unnecessary
applications, or close the debugger window.

e009 F |lllegal file format The format of the file is invalid.

XXXX F Internal error An internal error occurred.
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1.4 Error Messages Output by the Simulator

Error Messages (1/6)

Input 0/1 Editor window
Input Timing Chart Editor
window

Down Load dialog box
Pin Setting dialog box

path is not correct

name has been
specified.

No. Window name Message Cause User action

El Could not allocate Input data buffer Allocate sufficient memory by
input data buffer. space could not be deleting unnecessary

allocated at download. [applications.

E2 Could not allocate System memory for | Allocate sufficient memory by
system memory for loading input data deleting unnecessary
input data loading. could not be allocated. |applications.

E3 Could not allocate Output data buffer Allocate sufficient memory by
output data buffer. space could not be deleting unnecessary

allocated. applications.

E4 Failed to load input Input data could not be | Allocate sufficient memory by
data. loaded. deleting unnecessary

applications.

ES5 The main clock and For both the main Set a value other than 0 Hz
sub clock cannot be  [clock and subclock, O |for either the main clock or
setto 0 Hz at the Hz has been set. the subclock.
same time.

E6 An error occurred An output file Check and correct the state
during output file manipulation error of the disk to ensure that a
operation. occurred. file can be created normally.
Simulation stopped.

E7 An error occurred in [ An error occurred Check and correct the state
output data display.  [during output data of the disk to ensure that a
Simulation stopped.  |display in the Output  |file can be created normally.

Timing Chart window.

E8 Failed to open output | Output file open failed. | Check and correct the state
file. of the disk to ensure that a

file can be created normally.

E9 Failed to write to Output file write failed. |Check and correct the state
output file. of the disk to ensure that a

file can be created normally.

E10 [SFR Event & Action window |Could not allocate Memory could not be |Allocate sufficient memory by
memory. allocated. deleting unnecessary

applications.
E11 (Input 0/1 Editor window Cannot allocate Memory could not be |Allocate sufficient memory by
Input Timing Chart Editor memory allocated. deleting unnecessary
window applications.
Down Load dialog box

E12 [SFR Event & Action window |The file name is not | An invalid file name Specify a valid file name.
Input 0/1 Editor window correct has been specified.
Input Timing Chart Editor
window

E13 [SFR Event & Action window |The file name or the | A nonexistent file Specify a valid file name or

path name.
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Error Messages (2/6)

No. Window name Message Cause User action
E14 |SFR Event & Action window Cannot File write failed. Check and correct the state
Input 0/1 Editor window overwrite file of the disk to ensure that a
Input Timing Chart Editor file can be created
window _ normally.
Down Load dialog box
Pin Setting dialog box
E15 |SFR Event & Action window Cannot read file | File read failed. Check and correct the state
Input 0/1 Editor window of the disk to ensure that a
Input Timing Chart Editor window file can be created normally.
Down Load dialog box
Pin Setting dialog box
E16 |Down Load dialog box Cannot find file | A nonexistent file name or | Specify a valid file name or
file type has been specified. |file type.
E17 [Down Load dialog box Cannot create File creation failed. Check and correct the state
file of the disk to ensure that a
file can be created normally.
E18 [SFR Event & Action window The file name is | An attempt was made to Save the file with a correct
Input 0/1 Editor window not correct save a file with an incorrect |extension specified.
Input Timing Chart Editor window extension.
Pin Setting dialog box
E19 Please start Started from SM78XX.EXE. |Start from ID78XXS.EXE.
from the
debugger
E20 |Data Retrieval window Cannot search | An attempt was made to edit| Check the message and
output signal the retrieval data of an operation.
output signal.
E21 |Data Retrieval window Cannot search | An attempt was made to edit| Check the message and
interrupt data the retrieval data of an operation.
interrupt signal.
E22 |Data Retrieval window Cannot search | An attempt was made to edit| Check the message and
analog output | the retrieval data of an operation.
data analog output signal.
E23 |Data Retrieval window Could not find No matching data was Check the message.
searching data  [found during retrieval.
E24 |Data Retrieval window Search window | An attempt was made to Cancel the instance of the
is already open two instances of the | Data Retrieval window that
displayed Data Retrieval window at the | already exists, then open a
same time. new one.
E25 |All part connection dialog boxes | The selected The set pin does not exist. | Set a pin name of the target
requiring pin setting pin name does device.
not exist
E26 |All part connection dialog boxes [ The pin nameis [The set pin name is Set the pin name using
requiring pin connection a2-byte name  |displayed using two-byte single-byte characters.
SpeCification Characters
E27 |Key Matrixes dialog box No Key Matrix No input pin has been set. | Set one or more input pins,
present Alternatively, no output pin  |and one or more output pins.
has been set.
E28 |Buttons dialog box Hold time is A hold time falling outside Set a hold time of between
Key Matrixes dialog box invalid the specifiable range has ~ |0.001 msec and 999 msec.

been set, or a value other
than a number has been
specified.
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Error Messages (3/6)

No. Window name Message Cause User action
E29 |7seg LEDs dialog box  |Segment signal setting [ No pin name has been Set all of the 8 (or 15) pin
14seg LEDs dialog box |is invalid described for segment signals. |names for segment signals.
Alternatively, the pin names for
segment signals are missing.
E30 |7seg LEDs dialog box | Digit signal setting is No pin name has been Set all the pin names for
14seg LEDs dialog box  |invalid described for digit signals. digit signals in succession,
Alternatively, pin names for starting from the lowest
digit signals have been setat | digit.
intervals.

E31 |Level Gauges dialog box | The selected pinis not [ A pin that does not support Set a pin for analog input.
an analog input pin analog input has been set.

E32 |Level Gauges dialog box |Avref is above/under | The specified AVref falls Set AVref to within the
operating voltage outside the operating voltage |operating voltage range.
range range.

E33 |FIPs dialog box FIP(LCD) No display segment display Set a display segment

LCDs dialog box segment/grid setting  |range has been set. display range or display
is above/under the Alternatively, no display timing |timing output range.
range output range has been set.
E34 |FIPs dialog box FIP(LCD) segment/grid | An invalid display segment Correct the display segment
LCDs dialog box setting is invalid display range has been set. display range or display
Alternatively, an invalid display |timing output range.
timing output range has been
set.

E35 |Bitmap Entry dialog box |The selected bit map Neither an active nor inactive | Set an existing bit map file
file does not exist bit map file can be found. name.

E36 |Bitmap Entry dialog box |No settings exist for No active bit map file has been | Set an active bit map file.
the active bit map file set.

E37 |Bitmap Entry dialog box |The selected bit map The specified bit map file Set a bit map file.
file is invalid name does not represent a bit

map file.

E38 |Bitmap Entry dialog box |The number of More than 384 bit maps have |Register no more than 384
associated bit maps been registered. bit maps.
exceeded 384

E39 |Buttons dialog box The bitmap IDisa2-  |A bit map number has been Set the bit map number

LEDs dialog box byte ID described using two-byte using single-byte
DC Motors dialog box characters. characters.

E40 |File select dialog box This file does not exist | An attempt was made to Only attempt to manipulate
manipulate a file of invalid a file of a valid format for
format. each part.

E41 |Parts window The number of The number of entered Terminate the input of
associated character strings, lines, or characters, lines, or
text/line/rectangle rectangles exceeded 20. rectangles.
exceeded 20

E42 |Parts window Could not get address | The function name specified in | Create a function name
of user's simulation the user DLL simulation call specified in the simulation
call function function (UpCallFuncName)  |call function, or make an

does not exist, or no EXPORTS declaration in
EXPORTS declaration has the def file.

been made for the function

name.
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Error Messages (4/6)

No. Window name Message Cause User action
E43 | 7seg LEDs dialog box  |An error occurred during | Not sufficient Allocate sufficient window handles
7 Segment LED Port window handles |by deleting unnecessary
Setting Window creation application, then restart.
E44 |Buttons dialog box An error occurred during | Not sufficient Allocate sufficient window handles
Button Port Setting window handles |by deleting unnecessary
Window creation application, then restart.
E45 |Internal Interrupt Buttons | An error occurred during | Not sufficient Allocate sufficient window handles
dialog box Internal Interrupt Button window handles |by deleting unnecessary
Setting Window creation application, then restart.
E46 |Buzzers dialog box An error occurred during | Not sufficient Allocate sufficient window handles
Buzzer Select Window window handles |by deleting unnecessary
creation application, then restart.
EA7 |FIPs dialog box An error occurred during | Not sufficient Allocate sufficient window handles
FIP Select Window window handles |by deleting unnecessary
creation application, then restart.
E48 |Key Matrixes dialog box |An error occurred during | Not sufficient Allocate sufficient window handles
Key Port Setting Window  |window handles |by deleting unnecessary
creation application, then restart.
E49 |LCDs dialog box An error occurred during [ Not sufficient Allocate sufficient window handles
LCD Port Setting window handles |by deleting unnecessary
Window creation application, then restart.
E50 |LEDs dialog box An error occurred during [ Not sufficient Allocate sufficient window handles
LED Port Setting window handles |by deleting unnecessary
Window creation application, then restart.
E51 |Level Gauges dialog box | An error occurred during | Not sufficient Allocate sufficient window handles
Port Level Gauge Setting |(window handles |by deleting unnecessary
Window creation application, then restart.
E52 |DC Motors dialog box | An error occurred during | Not sufficient Allocate sufficient window handles
DC Motor Port Setting window handles |by deleting unnecessary
Window creation application, then restart.
E53 | Bitmap Entry dialog box |Could not allocate bit Memory could not |Allocate sufficient memory by
map association table be allocated. deleting unnecessary applications.
E54 |Bitmap Entry dialog box |The selected bit map file |An attempt was |Specify a correct bitmap file.
is invalid made to access
an invalid bitmap
file.
ES5 |Buzzer Display window |Could not make buzzer A sound board Install a sound board and a
sound and a speaker speaker.
are not provided.
E56 |Buzzer Display window |Could not create Buzzer |Not sufficient Allocate sufficient window handles
Display Window window handles |by deleting unnecessary
application.
E57 | DC Motor Display Could not create DC Not sufficient Allocate sufficient window handles

window

Motor Display Window

window handles

by deleting unnecessary
application, then restart.
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Error Messages (5/6)

No. Window name Message Cause User action
E58 |FIP Display window  |Could not allocate FIP Memory could not be |Allocate sufficient memory by
display table allocated. deleting unnecessary
applications.
E59 |LCD Display window |Could not allocate LCD Memory could not be |Allocate sufficient memory by
display table allocated. deleting unnecessary
applications.
E60 |LED Display window |Could not allocate LED Memory could not be |Allocate sufficient memory by
display table allocated. deleting unnecessary
applications.
E61 |LED Display window |Could not create LED Not sufficient window |Allocate sufficient window
Display Window handles handles by deleting
unnecessary applications, then
restart.
E62 | Button window The selected pin name is An attempt was Do not set an already set pin
already set made to set an again.
already set pin again.
E63 |Reset Button window |Could not create Reset Not sufficient window |Allocate sufficient window
Button Window handles handles by deleting
unnecessary applications, then
restart.
E64 | 7seg LED Display An error occurred during The handle of the Delete unnecessary
window the creation of the brush brush could not be  |application, then restart.
for the 7 segment LED allocated.
E65 | 7seg LED Display An error occurred during The handle of the Delete unnecessary
window the creation of the pen for pen could not be application, then restart.
the 7 segment LED allocated.
E66 |7seg LED Display An error occurred during The 7-segment Delete unnecessary
window covering of the 7 segment | display could not be |application, then restart.
LED drawn correctly.
E67 | 7seg LED Display An error occurred during The 7-segment Delete unnecessary
window the selection of the pen for  |display could not be |application, then restart.
the 7 segment LED drawn correctly.
E68 |7seg LED Display An error occurred during The 7-segment Delete unnecessary
window the selection of the brush display could not be |application, then restart.
for the 7 segment LED drawn correctly.
E69 |7seg LED Display An error occurred during The 7-segment Delete unnecessary
window drawing of the 7 segment display could not be [application, then restart.
LED drawn correctly.
E70 |7seg LED Display Could not create 7 Not sufficient window |Allocate sufficient window
window Segment LED Display handles handles by deleting
Window unnecessary applications, then
restart.
E71 |User Open window An error occurred during The user DLL to be |Use a correct user DLL.
user's dIl loading read was invalid.
E72 |User Open window An error occurred during The user DLL to be |Use a correct user DLL.
user's dll opening opened was invalid.
E73 | Panel window An error occurred during The drawing of a Delete unnecessary
GDlI object creating bitmap in edit mode |application, then restart.
failed.
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Error Messages (6/6)

No. | Window name Message Cause User action
E74 |14seg LED Display |An error occurred during The handle of the brush |Delete unnecessary
window the creation of the brush  [could not be allocated.  |application, then restart.
for the 14 segment LED
E75 |14seg LED Display |An error occurred during The handle of the pen Delete unnecessary
window the creation of the pen could not be allocated. application, then restart.
for the 14 segment LED

E76 |14seg LED Display |An error occurred during The 7-segment display  |Delete unnecessary

window covering of the 14 could not be drawn application, then restart.
segment LED correctly.

E77 |14seg LED Display |An error occurred during The 7-segment display |Delete unnecessary

window the selection of the pen could not be drawn application, then restart.
for the 14 segment LED correctly.

E78 |14seg LED Display |An error occurred during The 7-segment display |Delete unnecessary

window the selection of the brush | could not be drawn application, then restart.
for the 14 segment LED correctly.

E79 |14seg LED Display |An error occurred during The 7-segment display |Delete unnecessary

window drawing of the 14 could not be drawn application, then restart.
segment LED correctly.

E80 |14seg LED Display |An error occurred during Not sufficient window Allocate sufficient window

window 14 Segment LED Port handles handles by deleting
Setting Window creation unnecessary applications,
then restart.

E81 |Bitmap Entry dialog |The path is illegal An invalid path was Specify a correct path.

box specified when a bitmap
was registered.
E82 |Internal Interrupt An error occurred during Memory could not be Allocate sufficient memory by
Buttons dialog box | memory allocation allocated. deleting unnecessary
applications.
E83 |Each setting window |Allocation error Memory could not be Allocate sufficient memory by
allocated. deleting unnecessary
applications.

E84 |PLL window An error occurred during Not sufficient window Allocate sufficient window
PLL Information Window  |handles handles by deleting
creation unnecessary applications,

then restart.

E85 |Serial GUI window | An error occurred during Not sufficient window Allocate sufficient window

Serial Information
Window creation

handles

handles by deleting
unnecessary applications,
then restart.
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Warning Messages (1/3)

No. | Window name Message Cause User action

W1 Could not open input data file. Input data file open failed. |Check and correct the state
Do you want to continue of the disk to ensure that a
simulation? file can be created normally.

w2 There is no data for loading in An input data file was Add desired input data to the
input data file. loaded in its entirety. input data file.

W3 Accessed a port used as A pin used for an Access a pin that can be
address/data bus. Do youwant  |address/data bus was used as a port.
to continue simulation? accessed as a port.

W4 Accessed a port used as data A pin used for a data bus [Access a pin that can be
bus. Do you want to continue was accessed as a port. |used as a port.
simulation?

W5 Accessed a port used as control A pin used for the control [Access a pin that can be
signal output. Do you want to signal output function was |used as a port.
continue simulation? accessed as a port.

W6 A pin not supported in the chip A pin that does not exist [ Access a pin that exists on
under simulation was accessed. on the chip being the chip under simulation.
Do you want to continue simulated was accessed.
simulation?

w7 Failed to restore input file pointer An attempt to restore an | Check and correct the state
during backtrace execution. Do |input file pointer during of the disk to ensure that a
you want to continue simulation? | backward trace failed. file can be created normally.

W8 Failed to restore output file An attempt to restore an | Check and correct the state
pointer during backtrace output file pointer during | of the disk to ensure that a
execution. Do you want to backward trace failed. file can be created normally.
continue simulation?

W9 Data cannot be input from An attempt was made to  |Never enter data from an
external devices during backtrace | enter data from an external part during
execution. external part during backward trace.

backward trace.
W10 | SFR Event & Address(XXXXXXXX) is not The entered address falls |Enter an address that falls
Action window correct. outside the specifiable within the specifiable range.
range.
W11 | SFR Event & SFR name(XXXXXXXX) is not The entered SFR name is |Enter a valid SFR name.
Action window correct. invalid.

W12 | SFR Event & STATUS(XXXXXXXX) is not The entered status is Enter a valid status.
Action window correct. invalid.

W13 |SFR Event & Access Size(XXXXXXXX) is not The entered access size |Enter a valid access size.
Action window correct. is invalid.

W14 | SFR Event & Data(XXXXXXXX) is not correct. The entered data value Enter data that falls within
Action window falls outside the the specifiable range.

specifiable range.

W15 | SFR Event & Data Mask(XXXXXXXX) is not The entered data mask  |Enter a data mask that falls

Action window [ correct. value falls outside the within the specifiable range.
specifiable range.

W16 | SFR Event & Pass Count(XXXXXXXX) is not The entered pass count  |Enter a pass count that falls

Action window [ correct. value falls outside the within the specifiable range.
specifiable range.

W17 | SFR Event & Timing Value(XXXXXXXX)isnot [ The entered timing value |Enter a timing value that falls

Action window

correct.

falls outside the
specifiable range.

within the specifiable range.
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Warning Messages (2/3)

No. Window name

Message

Cause

User action

W18 [SFR Event & Action window

Timing Unit(XXXXXXXX)

is not correct.

The entered timing unit is
invalid.

Enter a valid timing unit.

W19 [SFR Event & Action window

Interrupt

name(XXXXXXXX) is not

correct.

The entered interrupt
request name is invalid.

Enter a valid interrupt
request name.

W20 [SFR Event & Action window

Pin name(XXXXXXXX) is

not correct.

An invalid pin name was
set.

Enter a valid pin name.

W21 [SFR Event & Action window

This will end SFR Event &

Action Setting Dialog

The Cancel button was
pressed.

Check the message
and operation.

W22 [SFR Event & Action window

The file type is not correct

An attempt was made to
assign an invalid file type.

Assign a valid file type.

W23 [SFR Event & Action window
Input 0/1 Editor window
Input Timing Chart Editor

window

This will initialize all data

The Clear button was
pressed.

Check the message
and operation.

W24 |Input 0/1 Editor window
Input Timing Chart Editor

window

This will overwrite
present data

The Read button was
pressed during data edit.

Check the message
and operation.

W25 |Input 0/1 Editor window
Input Timing Chart Editor

window

The data is empty

An attempt was made to
save an empty file.

Create data.

W26 |Input 0/1 Editor window
Input Timing Chart Editor

window

This function is not

supported in this version

An attempt was made to
use a function that is
currently not supported.

Check the message
and operation.

W27 |Input 0/1 Editor window
Input Timing Chart Editor

window

Editing the interrupt data

is not permitted

An attempt was made to
edit interrupt signal data.

Check the message
and operation.

W28 | Input 0/1 Editor window
Input Timing Chart Editor

window

Editing the analog output

data is not permitted

An attempt was made to
edit an analog output signal.

Check the message
and operation.

W29 |Input 0/1 Editor window

This will end Input 0/1
Editor

The Cancel button was
pressed.

Check the message
and operation.

W30 |Input Timing Chart Editor

window

This will end Input Timing

Chart Editor

The Cancel button was
pressed.

Check the message
and operation.

W31 | Output Timing Chart window

This will end output
timing chart

The Cancel button was
pressed.

Check the message
and operation.

W32 | Input Data Setting dialog box

Please Input correct data

An entered data value falls
outside the specifiable
range.

Enter data that falls
within the specifiable
range.

W33 | Input Data Setting dialog box

Please Input data

The OK button was pressed
without entering data.

Enter data that falls
within the specifiable
range.

W34 | Down Load dialog box

Please input file name

The OK button was pressed
without entering a file name.

Enter a file name.

W35 | Down Load dialog box

This will initialize all
download data

None of the types of the
files to be loaded was
selected.

Check the message
and operation.

W36 | Down Load dialog box

The File name has been
changed to (XXXXXXXX)

The format of an entered
file name is invalid.

Check the message
and operation.
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No. Window name Message Cause User action

W37 | Down Load dialog box | This will overwrite download Data for a single pin has Check the message
data of pin (XXXXXXXX) been set in more than one  |and operation.

file.

W38 | Pin Setting dialog box lllegal pin name (XXXXXXXX) | An invalid pin name has Set a valid pin name.
exists been set.

W39 | Pin Setting dialog box Pin name (XXXXXXXX) is not | An invalid pin name has Set a valid pin name.
correct been set.

W40 |Pin Setting dialog box Pin name (XXXXXXXX) has The same pin has been Set a pin at one point
already been set specified more than once.  |only.

w41l The connection to the pin An event occurred that Check the message.
(XXXXXXXX) will change changes the object to feed

data to the pin; or an
external part was
connected to the pin.
w42 |Input 0/1 Editor window | Editing the output data is An attempt was made to  |Check the message
Input Timing Chart not permitted edit output signal data. and operation.
Editor window

W43 [ SFR Event & Action This will end SFR Event & The Cancel button was Check the message

window Action Setting Dialog pressed. and operation.

W44 | Buttons dialog box Hold time is not set. Hold No hold time has been set. [Set a hold time.

Key Matrixes dialog box |time is set to 0.5 msec

W45 | Level Gauges dialog box | Avref is not set. AVref is set AVref has not been set. Set AVref.
5.0V, continue?

W46 | Bitmap Entry dialog box | The active and inactive bit The same name is Specify an active bit
map file names are the same, | specified for both the active |map file name and
continue? bit map file and inactive bit |inactive bit map file

map file. name that differ from
each other.

W47 | Parts window The user’s dll loaded. Load An attempt was made to Unload the currently
new user’s dIl? load a user DLL while loaded user DLL, then

another user DLL was load the other user
already loaded. DLL.
W48 | Parts window Load usersdil ? While a user DLL was If the loading of another

loaded, the Parts window
was closed, then opened
again.

user DLL is not
required, unload the
user DLL, then close
the Parts window.
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Appendix C Key Functions

Debugging can be carried out more effectively when SM78KO0 is operated using the special function keys.
In the following explanation of the special function keys, general key representations (generic key

representations) are used.

depending on the keyboard type.

For the IBM-PC/AT Series, the key representations may differ slightly

1.1 Functions of Special Function Keys

Key

PC-9801 and 9821
Series

IBM-PC/AT Series

Function

W
%]

BackSpace

Deletes the character immediately before the cursor and
moves the cursor to the position of the deleted character.
The character string following the cursor is moved back.

PrintScreen

Captures the entire screen into the clipboard as a bit
image. (Windows function)

m

S

0

m
(2]

S

® Closes the pull-down menu.
@ Closes the modal dialog box.

>

Moves the cursor to the menu bar.

HELP

Displays the last line.
last line.

Also, the cursor is positioned to the

HOME CLR

Displays the first line.
first line.

Also, the cursor is positioned to the

ROLL UP

p

Scrolls the display up by one screen. Also, the cursor is

positioned to the top of the screen.

ROLL DOWN

PageDown

Scrolls the display down by one screen. Also, the cursor

is positioned to the top of the screen.

; ol B 5 B
:E Py o

o T 2

m

) T m
2l 5] 2
(¢’)

C rD

Space

Inserts one blank.

—
>
(o8]

o
=2

Positions the cursor to the next item.

H

H

Moves the cursor up.

Scrolls the screen down by one line when the cursor
is positioned to the top of the screen.

I

I

Moves the cursor down.

Scrolls the screen up by one line when the cursor is
at the bottom of the screen.

]

]

Moves the cursor to the left.

Scrolls the screen to the right by one item when the
cursor is in the leftmost column.

]

]

Moves the cursor to the right.

Scrolls the screen to the left by one item when the
cursor is in the rightmost column.

(5]

(5]

Confirms input data.
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1.2 Functions of Special Function Keys ( C+ Key)

Key
(Common to the PC-9801,
9821, and IBM-PC/AT Series)

Function

Using the data value in the current window as an address to jump to,
disassembles and displays the program starting from that address.
Opens the Assemble window.

Sets a breakpoint in a selected line.

Copies a selected character string to the clipboard buffer.

[@|[0]|[=]

Switches a window to modify mode. This has the same effect as clicking

the |TeModify | b iton.

@]

Executes a program. This has the same effect as clicking the E
button.

Switches a window to the Hold state.

Switches a window to the Active state.

=5 =

Using the data value in the current window as an address to jump to,
displays the contents of memory starting from that address. Opens the
Memory window.

9]

If the Source window is current:
Allows the user to select a source view file.
Opens the Select Source File dialog box.
Otherwise:
Displays an appropriate view file in the current window.
Opens the View File Save dialog box.

Stops the execution of a program. This has the same effect as clicking

the @ button.

=l =

Performs step execution until control returns to the calling function. This

has the same effect as clicking the E button.

Saves the contents of the current window to a view file.

(=[]

Performs step execution. This has the same effect as clicking the E
button.

€]

Using the data value in the current window as an address to jump to,
displays an appropriate source text and source line. Opens the Source
window.

Pastes the contents of the clipboard buffer to the text cursor position.

=

Switches a window to view mode. This has the same effect as clicking

the button.

<]

Performs Next step execution. This has the same effect as clicking the

E button.

(]

Cancels the previous editing operation.
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Appendix D Menus

This Appendix lists the menus supported by SM78K0.

Symbols used in the menu lists

Symbol Meaning
[Item] Item on a menu bar
No symbol Item in a pull-down menu
- (arrow) Item in a cascaded menu
The number of arrows corresponds to the nesting level.

Table D-1. Main Window (1/5)

Menu Mnemonic Explanation

[File]

Open... CTRL+O |Opens afile.

Save CTRL+S [Saves the contents of the current window into the view file.

Save As... Saves the contents of the current window into a view file
having a different name.

Close Closes the current window.

Down load... Downloads a program.

Up load... Uploads a program.

Open/Save Project

- Open Project... Opens a project file.

- Save Overwrites the project file with the current debugging
environment.

- Save As... Saves the current debugging environment into a project file.

Exit Exits from the debugger.

[Edit]

Undo CTRL+Z |[Cancels the most recent editing.

Copy CTRL+C |Copies a selected character string into the clipboard buffer.

Paste CTRL+V |Pastes the contents of the clipboard buffer at the point to
which the text cursor is positioned.

Write in Writes the modified contents into the target device.

Restore Cancels the modified contents.

Memory

—Memory Fill... Initializes memory.

—Memory Copy... Copies the contents of memory.

- Memory Compare...

Compares the contents of memory.
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Table D-1. Main Window (2/5)

Menu Mnemonic Explanation
[View]
Search... Searches for a character string or numerical value.
Address... Displays the contents of memory at a specified address.
View Variable... Displays the value of a specified variable temporarily.
Watch Variable... Displays the value of a specified variable continuously.
Add Variable... Adds a variable to the Variable window.
Sym To Adr... Converts symbols.
Delete Deletes a specified value.
Bin Selects binary display format.
Oct Selects octal display format.
Dec Selects decimal display format.
Hex Selects hexadecimal display format.
Proper Selects a default display format for each variable.
Event ? Displays event information.
Memory
- Nibble Displays data in nibble format.
- Byte Displays data in byte format.
-Word Displays data in word format.
-Long Displays data in long format.
- Ascii Switches on or off ASCII view mode.
Sfr

- Address Sort

Selects alphabetic display order or display in order of
addresses.

- Pick Up Displays only modified SFRs.

- Attribute

- - Show Displays the attribute view area.
- —Hide Hides the attribute view area.

- Compulsion Read

Performs forced reading of a read-protected SFR.

- Synchronize

Writes the modified SFRs to the target device.

Trace View

- Frame

- - Show Displays the frame number field.
- - Hide Hides the frame number field.

- Timetag

- - Show Displays the time tag field.

- —Hide Hides the time tag field.

- Instruction Fetch Address
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Table D-1. Main Window (3/5)

Menu Mnemonic Explanation
- - Show Displays the instruction fetch address field.
- - Hide Hides the instruction fetch address field.
- Instruction Fetch Data >
-~ =Bin Displays instruction fetch field data in binary format.
- - 0ct Displays instruction fetch field data in octal format.
- -Dec Displays instruction fetch field data in decimal format.
- - Hex Displays instruction fetch field data in hexadecimal
format.
- - Hide Hides instruction fetch field data.
- Instruction Fetch Status >
- - Show Displays the instruction fetch status.
- - Hide Hides the instruction fetch status.
- Memory access Address >
- - Show Displays the memory access address field.
- - Hide Hides the memory access address field.
- Memory access Data >
- -Bin Displays memory access field data in binary format.
- - 0Oct Displays memory access field data in octal format.
- -Dec Displays memory access field data in decimal format.
-~ = Hex Displays memory access field data in hexadecimal
format.
- - Hide Hides memory access field data.
- Memory access Status >
- - Show Displays the memory access status.
- - Hide Hides the memory access status.
—Jump Address >
- - Show Displays the jump address field.
- ~Hide Hides the jump address field.
- DisAssemble >
- - Show Displays the disassembly view field.
- - Hide Hides the disassembly view field.
- Pick Up... Selects a view frame.
Coverage >
- 1 Byte Displays data in 1-byte units.
- 64 Byte Displays data in 64-byte units.
- 1024 Byte Displays data in 1024-byte units.
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Table D-1. Main Window (4/5)

Menu Mnemonic Explanation
[Option ]
Tool Bar Displays or hides the tool bar.
Status Bar Displays or hides the status bar.
Button Displays or hides the buttons in the window.
Source Mode Selects the source mode.
Instruction Mode Selects the instruction mode.
Configuration... Sets the environment.
Source Path... Sets source path information.
Extended Option... Sets extended options.
[Execute ]
Stop CTRL+P Stops the execution of a program.
Go CTRL+G Executes a program.
Return CTRL+R Executes a program, step by step, until control is
returned to the calling function.
Step CTRL+T Executes a program step by step.
Next CTRL+X Performs Next step execution of a program.
Go & Go Repeatedly executes a program.
Come Executes a program up to a specified address.
Slowmotion Continues step-by-step execution.
CPU Reset & Go Resets the CPU before starting execution.
CPU Reset... Resets the CPU.
Set BP CTRL+B Sets a breakpoint.
Set PC Sets the address in the program counter.
Uncond. Trace ON Sets unconditional tracing.
Cond. Trace ON Sets conditional tracing.
Trace OFF Disables the tracer.
Coverage Enables or disables coverage measurement.
Backtrace Enables or disables backward trace.
[Operation ]
Active CTRL+I Put the window in the active state.
Hold CTRL+H Put the window in the hold state.
ToModify CTRL+F Puts the window in modify mode.
ToView CTRL+W Puts the window in view mode.

Window Connect

- SourceText Links to the Source window.
- Assemble Links to the Assemble window.
- Memory Links to the Memory window.
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Table D-1. Main Window (5/5)

Menu Mnemonic Explanation
[Browse ]
SourceText... Opens the Source window.
Variable... Opens the Variable window.
Assemble... Opens the Assemble window.
Memory... Opens the Memory window.
Register... Opens the Register window.
Stack Trace... Opens the Stack window.
Sfr... Opens the SFR window.
Local Variable... Opens the Local Variable window.
BreakSet... Opens the Break dialog box.
Timer... Opens the Timer dialog box.
Stub Set... Opens the Stub dialog box.
Trace >
- TraceSet... Opens the Trace dialog box.
- TraceView... Opens the Trace View dialog box.
- SnapShotTraceSet... Opens the Snap-Shot dialog box.
Event | 4
- EventSet... Opens the Event Set dialog box.
- EventManager... Opens the Event Manager.
- EventLinkSet... Opens the Event Link dialog box.
Coverage >
- View... Opens the Coverage window.
- Clear... Opens the Coverage Memory Clear dialog box.
- Condition... Opens the Coverage Condition Setting dialog box.
- Efficiency... Opens the Coverage Efficiency View dialog box.
[Jump]
SourceText... CTRL+U Jumps to the Source window.
Assemble... CTRL+A Jumps to the Assemble window.
Memory... CTRL+M Jumps to the Memory window.
[Window ]
Cascade Displays the window in cascade style.
Tile Displays the window in tile style.
Arrange Icons Re-arranges the icons.
Close All Closes all windows except the main window.
[Help]
About... Displays the information about the version.
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Table D-2. Event Manager

Menu Mnemonic Explanation

[Eile]

Open... Opens an event setting file.

Save Saves the current event settings into the event setting file,
overwriting the previously saved setting.

Save As... Saves the current event settings into a specified event
setting file.

Close Closes the Event Manager.

[Edit]

Undo Cancel the most recent editing.

All Select Selects all icons.

Delete Deletes a specified icon.

[View]

Name Sorts the icons into event name order.

Kind Sorts the icons into event type order.

Detail Switches between normal view and detail view.

[Operation ]

BreakSet... Opens the Break dialog box.
Timer... Opens the Timer dialog box.
StubSet... Opens the Stub dialog box.
TraceSet... Opens the Trace dialog box.
SnapShotTraceSet... Opens the Snap-Shot dialog box.
EventSet... Opens the Event Set dialog box.
EventLinkSet... Opens the Event Link dialog box.
[Jump]

SourceText... Jumps to the Source window.
Assemble... Jumps to the Assemble window.
Memory... Jumps to the Memory window.
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Table D-3. Register Window

Menu

Mnemonic

Explanation

[Eile]

Open/save Condition >

- Open Condition...

Opens the selected file for reference.

- Save Condition

Saves the contents of the window into a view file.

- Save File as...

Saves the current event settings into a specified view file.

Close Closes the Register window.

[Edit]

Undo Cancels the most recent editing.

Copy Copies a selected character string into the clipboard
buffer.

Paste Pastes the contents of the clipboard buffer at the point to
which the text cursor is positioned.

Write in Writes the modified contents into the target device.

Restore Cancels the modified contents.

[View]

Absolute Name

Displays absolute register names.

Functional Name

Displays functional register names.

Register

Displays registers individually.

Register Pair

Displays register pairs.

Bin Displays data in binary format.

Oct Displays data in octal format.

Dec Displays data in decimal format.

Hex Displays data in hexadecimal format.

[Operation ]

Active Puts the Register window in the active state.
Hold Puts the Register window in the hold state.
ToModify Puts the Register window in modify mode.
ToView Puts the Register window in view mode.
[Jump]

SourceText... Jumps to the Source window.

Assemble... Jumps to the Assemble window.

Memory... Jumps to the Memory window.
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Table D-4. Variable Window

Menu

Mnemonic

Explanation

[File]

Open/save Condition

>

- Open Condition...

Opens the selected file for reference.

- Save Condition

Saves the contents of the window into a view file.

- Save File as...

Saves the current event settings into a specified view file.

Close Closes the Variable window.

[Edit]

Undo Cancels the most recent editing.

Copy Copies a selected character string into the clipboard
buffer.

Paste Pastes the contents of the clipboard buffer at the point to
which the text cursor is positioned.

Write in Writes the modified contents into the target device.

Restore Cancels the modified contents.

[View]

Bin Displays variable values in binary format.

Oct Displays variable values in octal format.

Dec Displays variable values in decimal format.

Hex Displays variable values in hexadecimal format.

Proper Displays variable values in default format for each

variable.

[Operation ]

Active Puts the Variable window in the active state.

Hold Puts the Variable window in the hold state.

ToModify Puts the Variable window in modify mode.

ToView Puts the Variable window in view mode.

Delete Removes a specified variable from the Variable window.
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Table D-5. Simulator Main Window (1/1)

Menu Mnemonic Explanation
[File(E)]
New(N)... Creates a new file.
-0/1(B)... Opens the Input 0/1 Editor window.
- Timing(T)... Opens the Input Timing Chart Editor window.
- Event(E)... Opens the SFR Event & Action window.
Open(Q)... Opens afile.
-0/1(B)... Opens the Input 0/1 Editor window.
- Timing(T)... Opens the Input Timing Chart Editor window.
- Event(E)... Opens the SFR Event & Action window.
DownLoad(D)... Opens the Down Load dialog box.
Output(W)... Opens the Output Setting dialog box.
Exit(X)... Exits from the simulator.

[External Parts(E) ]

Panel Window...

Opens the Parts window.

[External Circuit(C) ]

Decoder...

Encoder...

Shift Register...

Multiplexer...

[ I I R

[Help(H)]

Information...
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Table D-6. Simulator Parts Window (LCD Panel Window, FIP Panel Window) (1/2)

Menu Mnemonic Explanation
[File]
Open... Opens a file.
Save Saves the information about the LCD Panel window in the file
that has been read, overwriting the file.
Save As... Saves the information about the LCD Panel window in a file.
eXit Exits from the simulator.
[Mode]
Edit Puts the Parts window in edit mode.
Simulation Puts the Parts window in simulation mode.
Draw Puts the Parts window in draw mode.
seT Puts the Parts window in set mode.
[Edit]
Undo CTRL+Z Cancels the most recent editing.
Delete DEL Deletes a specified object.
cuT CTRL+X Deletes a specified object and copies it to the clipboard.
Copy CTRL+C Copies a specified object to the clipboard.
Paste CTRL+V Pastes the contents of the clipboard buffer to the window.

Import form File...

Pastes a bitmap file.

TeXt Enters text.

Line

- Solid Enters solid lines.

- Dash Enters dash lines.

- dOt Enters dot lines.

- dAshdot Enters dash and dot lines.
Rectangle

- Solid Enters rectangles with solid lines.
- Dash Enters rectangles with dash lines.
- dot Enters rectangles with dot lines.
—dAshdot Enters rectangles with dash and dot lines.
Bitmap Opens the bitmap box.

Suspend Suspends editing.

[Parts]

Button... Displays buttons.

KeyMatrix... Displays key matrixes.

built in LCD... Displays built-in LCDs.

built in FIP... Displays built-in FIPs.

LED... Displays LEDs.

7Seg LED... Displays 7-segment LEDs.

Level Gauge...

Displays level gauges.
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Table D-6. Simulator Parts Window (LCD Panel Window, FIP Panel Window) (2/2)

Menu Mnemonic Explanation
DC Motor Displays DC motors.
BuZzer... Displays the buzzer.
Reset Displays the reset button.
1l4seg LED... Displays 14-segment LEDs.

Internal Interrupt...

Displays internal interrupt buttons.

Pull up/Pull DoWn...

Sets pull-up and pull-down resistors.

PLL...

Displays PLL.

Serial GUI Displays the serial GUI.

- Channel 0 Channel 0

—cHannel 1 Channel 1

—chAnnel 2 Channel 2

—chaNnel 3 Channel 3

[Bitmap ]

Bitmap Entry... Enters bitmap files.

[Custom ]

Load Loads custom parts.

Unload Unloads custom parts.

[Draw]

Text Draws texts in the LCD/FIP Panel window.
7Segment Draws 7-segment displays in the LCD/FIP Panel window.
1l4seGment Draws 14-segment displays in the LCD/FIP Panel window.
Line Draws lines in the LCD/FIP Panel window.
Rectangle Draws rectangles in the LCD/FIP Panel window.
Ellipse Draws circles in the LCD/FIP Panel window.
Pie Draws sectors in the LCD/FIP Panel window.
POlygon Draws polygons in the LCD/FIP Panel window.
EDit Draws pictures in the LCD/FIP Panel window.
[Option ]

Tool Bar Displays/hides the tool bar.

Group Groups pictures.

uUngroup Ungroups pictures.

Pen... Specifies the state of the line of a picture.
Brush... Specifies the state of the brush of a picture.
Font... Specifies the font of LCD/FIP text.

Raise Places a picture on top of others.

Lower Places a picture at the bottom of others.
[Help]

Information... O

405




Appendix D

Menus

Table D-7. Simulator Serial GUI Window (1/1)

Menu Mnemonic Explanation
[Eile]
Exit | Exits from the serial GUI.
[Digit]
Hex Hexadecimal display
Binary Binary display
[Help]
Information... O
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