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INTRODUCTION

I ntroduction

This document describes the development procedure from assembling source files to debugging. It also
explains how to use each development tool of the "S1C63 Family Assembler Package" common to all the
models of the S1C63 Family.

Caution

We are not responsible for any problems involving products you have manufactured using packed data
created without the use of the tool contained in this package, or using packed data edited after being
created using the tool contained in this package.

How To Read the Manual

This manual was edited particularly for those who are engaged in program development. Therefore, it
assumes that the reader already possesses the following fundamental knowledge:

e Basic knowledge about assembler language

¢ Basic knowledge about the general concept of program development by an assembler

e Basic operating methods for Windows®95/98 or Windows NT®4.0

Before installation

See Chapter 1. Chapter 1 describes the composition of this package, and provides a general outline of
each tool.

Installation
Install the tools following the installation procedure described in "setup_e.pdf".

To understand the flow of program development
See the program development flow in Chapter 2.

For coding
See the necessary parts in Chapter 4. Chapter 4 describes the grammar for the assembler language as
well as the assembler functions. Also refer to the following manuals when coding:
S1C63xxx Technical Manual
Covers device specifications, and the operation and control method of the peripheral circuits.

$1C63000 Core CPU Manual
Has the instructions and details the functions and operation of the Core CPU.

For debugging
Chapter 8 gives detailed explanation of the debugger. Sections 8.1 to 8.8 give an overview of the
functions of the debugger. See Section 8.9 for details of the debug commands. Also refer to the follow-

ing manuals to understand operations of the In-Circuit Emulator (ICE) and the Peripheral Circuit
Board S5U1C63xxxP:

S5U1C63000H1 Manual (S1C63 Family In-Circuit Emulator)
Explains the functions and handling methods of the ICE.

S5U1C63xxxP Manual (Peripheral Circuit Board for S1C63xxx)
Covers the functions and handling methods of the peripheral circuit board that provides the
hardware specifications of each model to the ICE.

For details of each tool
Chapters 3 to 8 explain the details of each tool. Refer to it if necessary.

Once familiar with this package
Refer to the listings of instructions and commands contained in Appendices.
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INTRODUCTION

Manual Notations

This manual was prepared by following the notation rules detailed below:

(1) Sample screens
The sample screens provided in the manual are all examples of displays under Windows®95/98.
These displays may vary according to the system or fonts used.

(2) Names of each part
The names or designations of the windows, menus and menu commands, buttons, dialog boxes, and
keys are annotated in brackets [ . Examples: [Command] window, [File | Exit] menu item ([Exit]
command in [File] menu), [Key Break] button, [q] key, etc.

(3) Names of instructions and commands
The CPU instructions and the debugger commands that can be written in either uppercase or lower-
case characters are annotated in lowercase characters in this manual, except for user-specified sym-
bols.

(4) Notation of numeric values
Numeric values are described as follows:

Decimal numbers: Not accompanied by any prefix or suffix (e. g., 123, 1000).
Hexadecimal numbers: Accompanied by the prefix "0x" (e. g., 0x0110, Ox£fff).
Binary numbers: Accompanied by the prefix "0b" (e. g., 0b0001, 0b10).

However, please note that some sample displays may indicate hexadecimal or binary numbers not
accompanied by any symbol. Moreover, a hexadecimal number may be expressed as xxxxh, or a
binary number as xxxxb, for reasons of convenience of explanation.

(5) Mouse operations
To click: The operation of pressing the left mouse button once, with the cursor (pointer)
placed in the intended location, is expressed as "to click". The clicking operation of
the right mouse button is expressed as "to right-click".
To double-click: Operations of pressing the left mouse button twice in a row, with the cursor (pointer)
placed in the intended location, are all expressed as "to double-click".

Todrag: The operation of clicking on a file (icon) with the left mouse button and holding it
down while moving the icon to another location on the screen is expressed as "to
drag".

To select: The operation of selecting a menu command by clicking is expressed as "to select".

(6) Key operations
The operation of pressing a specific key is expressed as "to enter a key" or "to press a key".
A combination of keys using "+", such as [Ctrl]+[C] keys, denotes the operation of pressing the [C] key
while the [Ctr]] key is held down. Sample entries through the keyboard are not indicated in [ ].
Moreover, the operation of pressing the [Enter] key in sample entries is represented by "00".
In this manual, all the operations that can be executed with the mouse are described only as mouse
operations. For operating procedures executed through the keyboard, refer to the Windows manual or

help screens.

(7) General forms of commands, startup options, and messages
Items given in [ ] are those to be selected by the user, and they will work without any key entry
involved.
An annotation enclosed in < > indicates that a specific name should be placed here. For example, <file
name> needs to be replaced with an actual file name.
Items enclosed in { } and separated with | indicate that you should choose an item. For example, {A |
B} needs to have either A or B selected.

(8) Development tool name
ICE: Indicates S5U1C63000H1 (S1C63 Family In-Circuit Emulator).
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CHAPTER 1: GENERAL

cHAPTER 1 GENERAL

1.1 Features

The S1C63 Family Assembler Package contains software development tools that are common to all the
models of the S1C63 Family. The package comes as an efficient working environment for development
tasks, ranging from source program assembly to debugging.

Its principal features are as follows:

Simple composition
A task from assembly to debugging can be made with minimal tools.

Integrated working environment
A Windows-based integrated environment allows the tool chain to be used on its Windows GUI
interface <Workbench wb63>.

Modular programming
The relocatable assembler lets you develop a program which is made up of multiple sources. This
makes it possible to keep a common part independently and to use it as a part or a basis for the next
program.

Source debugging
A debugger can display an assembler source to show its execution status and allow debugging
operations on it. This makes debugging much easier to perform.

Common to all S1C63 chips
The tools included in this package are common to all S1C63 Family models except for several chip
dependent masking tools ("Dev" tools). The chip dependent information is read from the ICE param-
eter file for each chip.

Complete compatibility with old syntax sources
By supporting old syntax, existing sources written for old 63 tools are available with these new tools.
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1.2 Tool Composition

1.2.1 Composition of Package

The S1C63 Family Assembler Package contains the items listed below. When it is unpacked, make sure
that all items are supplied.

1) CD-ROM (Tools and PDF manuals are included) .................. One
2) WAITANLY CAIG ...t One each in English and Japanese
3) ReQIStration Card ...........ocoveeiiiiiieiiiiie e One each in English and Japanese

1.2.2 Outline of Software Tools

The following shows the outlines of the software tools included in the package:

Assembler (as63.exe)
Converts the mnemonic of the source files into object codes (machine language) of the S1C63000. The
results are output in a relocatable object file. This assembler includes preprocessing functions such as
macro definition/call, conditional assembly, and file-include functions.

Linker (Ik63.exe)
Links the relocatable objects created by the assembler by fixing the memory locations, and creates
executable absolute object codes. The linker also provides an auto EXT insertion/ correction function
allowing the programmer to create sources without having to know branch destination ranges.

Hex converter (hx63.exe)
Converts an absolute object in IEEE-695 format output from the linker into ROM-image data in
Motorola-S format or Intel-HEX format. This conversion is needed when making the ROM or when
creating mask data using the mask data checker.

Disassembler (ds63.exe)
Disassembles an absolute object file in [EEE-695 format or a hex file in Motorola-S format, and restores
it to a source format file. The restored source file can be processed in the assembler/linker /hex
converter to obtain the same object or hex file.

Debugger (db63.exe)
This software performs debugging by controlling the ICE hardware tool. Commands that are used
frequently, such as break and step, are registered on the tool bar, minimizing the necessary keyboard
operations. Moreover, sources, registers, and command execution results can be displayed in multiple
windows, with resultant increased efficiency in the debugging tasks.

Work Bench (wh63.exe)
This software provides an integrated development environment with Windows GUL Creating/
editing source files, selecting files and major start-up options, and the start-up of each tool can be
made with simple Windows operations.
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The tools listed below are Windows GUI applications for creating mask data. A device information
definition file (s1c63xxx.ini) is required to run these tools. The CD-ROM contains the device information
definition files for the models supported with the following tools. For unsupported models, model
specific Development Tools are provided.

Function option generator (winfog.exe)
This tool creates an ICE function option setup file after selecting the mask options of the SIC63xxx
and the function option document file that is necessary to generate IC mask patterns. You can create
function option data by selecting the appropriate item using the check boxes.

Segment option generator (winsog.exe)
This tool creates an ICE segment option setup file after selecting the segment options of the S1C63xxx
and the segment option document file that is necessary to generate IC mask patterns. You can create
segment assignment data by merely clicking on the display memory map and segment decode table
shown on the window. The winsog is used only for the model that has segment options.

Melody assembler (winmla.exe)
This tool converts the melody data created using an editor into the melody ROM and melody option
data for the S1C63xxx melody generator. The winmla is used only for the model with a melody output
function.

Mask data checker (winmdc.exe)
This tool checks the data in development-completed program ROM/data ROM files and option
document files to create the mask data file that will be presented to Seiko Epson.

1.3 Working Environment

To use the S1C63 Family Assembler Package, the following conditions are necessary:

Personal computer
An IBM PC/ AT or a compatible machine which is equipped with a CPU equal to or better than a
Pentium 75 MHz, and 32MB or more of memory is recommended.
To use the optional In-Circuit Emulator ICE, the personal computer also requires a serial port (with a
D-sub 9 pin).

Display
A display unit capable of displaying 800 x 600 dots or more is necessary.

Hard disk and CD-ROM drive
Since the installation is done from a CD-ROM to a hard disk, a CD-ROM drive and a hard disk drive
are required.

Mouse
A mouse is necessary to operate the tools.

System software
The S1C63 Family Assembler Package supports Microsoft® Windows®95 (English or Japanese),
Windows®98 (English or Japanese) and Windows NT®4.0 (English or Japanese).

Other development tools
To debug the target program, the optional In-Circuit Emulator and a Peripheral Circuit Board
S5U1C63xxxP are needed as the hardware tools.
The S5U1C63xxxP board is prepared for each S1C63 model.

S5U1C63000A MANUAL EPSON 3
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 1: GENERAL

1.4 Installation

The supplied CD-ROM contains the installer (Setup.exe) that installs the tools.

To install the tools, start up the "Setup.exe" and follow the instructions in the dialog boxes that will be
appeared. For more information on the installation procedure, please refer to "setup_e.pdf" on the CD-
ROM.

1.5 Directoriesand Files after Installation
The installer copies the following files in the specified directory (default is "C:\EPSON\S1C63\"):

[EPSON\S1C63]
README_E.TXT ... ReadMe document (English)
README_].TXT ... ReadMe document (Japanese)
[\BIN] ... 51C63 Family Assembler Package Tool
WB63.EXE ... Work bench
AS63.EXE ... Assembler
LK63.EXE ... Linker
HX63.EXE ... Hex converter
DS63.EXE ... Disassembler
DB63.EXE .. Debugger
S1C63.CNT ... Help index
S1C63.HLP ... Help contents
... Other related files
[\DEV]
[\BIN] ... 51C63 Family Development Tool for Windows
WINFOG.EXE ... Function option generator
WINSOG.EXE ... Segment option generator
WINMLA.EXE ... Melody assembler
WINMDC.EXE ... Mask data checker
[\ 63xxx] ... Model-dependent files
S1C63xxx.INI ... Device information definition file
PAR63xxx.PAR ... Parameter file
C63xxx.FSA ... Sample function option HEX file (for ICE configuration)
C63xxx.SSA ... Sample segment option HEX file (for ICE configuration)
[\WRITER]
[\6xxxx] (\6Pxxx or \ 6Fxxx)
[\URW2]
US6xxxx.EXE ... ROM Wrriter II control software (English)
JP6xxxx.EXE ... ROM Wrriter II control software (Japanese)
6xxxx.FRM ... Firmware
... Other related files
ORefer to the technical manual for details of the ROM Writer I1.
[\ICE]
[\ICE63UPD]
TM63.EXE ... ICE firmware updater to support standard peripheral circuit board
ICE63.COM
163COM.O
163.PAR
[\FPGA]
C63xxx.MOT ... FPGA data to configure standard peripheral circuit board
4 EPSON S5U1C63000A MANUAL
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[\DOC]

[\ENGLISH]
REL_xxxx_E.TXT
MANUAL_E.PDF
QUICK_E.PDF

[\HARD]
xxxx_E.PDF

[\JAPANESE]
REL_xxxx_].TXT
MANUAL_]J.PDF
QUICK_]J.PDF

[\HARD]
xxxx_].PDF

Online manual in PDF format

CHAPTER 1: GENERAL

... Document folder (English)

... Tool release note

... This manual in PDF format

... Quick reference in PDF format

... Hardware development tool manuals in PDF format

... Document folder (Japanese)

... Tool release note

... This manual in PDF format

... Quick reference in PDF format

... Hardware development tool manuals in PDF format

The online manuals are provided in PDF format, so Adobe Acrobat Reader Ver. 4.0 or later is needed

to read it.

Files for future release models

The files for future release models may be provided in FDs. Refer to the Readme file included in the

FD for installation.

S5U1C63000A MANUAL

(S1C63 FAMILY ASSEMBLER PACKAGE)

EPSON 5



CHAPTER 2: SOFTWARE DEVELOPMENT PROCEDURE

CHAPTER 2 SoFTwARE DEVELOPMENT PROCEDURE

This chapter outlines a basic development procedure.

2.1 Software Development Flow

Figure 2.1.1 represents a flow of software development work.

Work Bench

wb63

Make
file

N B Assembly
file.MS I source file(s)

A

Assembler
as63
Assembly ) ——h
list file(s) II file.O II
Object
—

file(s)

Linker
command file L_file.CM

file.MS ||

Preprocessed
source file(s)

—
[

Function Option

Generator winfog

Function option  Function option
HEX file document file

[

]

Linker
k63
—— :
Symbol file | file.SYM file.ABS
Absolute
object file

|

Absolute
file.ALS | jist file

Cross
file.XRF | reference

file

Link map file | file.MAP
[

HEX converter

Segment Option

Generator winsog

Segment option Segment option
HEX file document file

Melody
data file file. MDT
[

hx63
Intel-HEX Motorola-S
format files format files

Melody Assembler

winmla

Melody ROM  Melody ROM option
option HEX file document file

Disassembler

ds63

L1

Mask Data Checker

——————————————————

Disassembled
source file

Debugger
db63

winmdc

file.PAN | gata file

SEIKO EPSON

0

In-Circuit Emulator

Fig. 2.1.1 Software development flow

The work bench provides an integrated development environment from source editing to debugging.

Tools such as the assembler and linker can be invoked from the work bench. The tools can also be in-

voked individually from the DOS prompt.

Refer to the respective chapter for details of each tool.

Some models provide other development tools (fog63xxx, sog63xxx, etc.) instead of the "S1C63xxx

Development Tool" shown above. Those model dependent tools are not covered in this manual. For

details, refer to the tool manual associated with each specific model.
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CHAPTER 2: SOFTWARE DEVELOPMENT PROCEDURE

2.2 Development Using Work Bench

This section shows a basic development procedure using the work bench wb63.
Refer to Chapter 3, "Work Bench", for operation details.

2.2.1 Starting Up the Work Bench

o
m!
It

Programsz L4

: E ckage tanual
o NP
Documents Startlp [ Quick Reference
Settings v M M5-DOS Prompt {J) Read Me

@ “Windows Explorer

Find L4

Help

&
Al
©

LCY
(9)]
:
Q
=

Bun...

Shut Down...

-

Start up the work bench by choosing "WorkBench63" from the program menu.

WorkBench63 Version X%
File Edit “iew Insert Buld Tool: Help

s EE R EEEEEER]
| [Feareaatarar =] [absoueobiect | gl == @]

For Help, press F1 Mo document  |OWR MM
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2.2.2 Creating a New Project

The work bench manages necessary file and tool setting information as a project.
First a new project file should be created.

1. Select [New] from the [File] menu (or click the [New] button).
3 | [New] button

The [New] dialog box appears.

E3
Mew
= -DK
EPSOM Azzembly Source File
EPS0OM &szembly Header File Cancel |
Help |

:EFS N Project File

2. Select [EPSON Project File] and click [OK].
The [Project] dialog box appears.

Project

Project: ICE parameter file: oK. I
tel PARE3A05 PAR >
I I J Cancel |

Lacation:
CMS1CE3est J
« 2
3. Enter a project name, select an ICE parameter file and select a - workBenchB3 Version X0
directory, then click [OK]. File Edit Wiew Inset Buld Tools Hel
OThe [ICE parameter file:] box lists the parameter files that exist ) =2 L= e e e S 5
in the "dev63" diI'ECtOI'y. ki IF'AF!B?AEIS.F'.-’-‘«F! vI
The work bench creates a folder (directory) with the specified T test files |
project name as a work space, and puts the project file (.epj) into
the folder.
The specified project name will also be used for the absolute object \
and other files. Created project  [Project] window

2.2.3 Editing Source Files

The work bench has an editor function. This makes it possible to edit source files without another editor.
To create a new source file:

1. Select [New] from the [File] menu (or click the [New] button).
L] | [New] button

The [New] dialog box appears.

E3
.
Cancel |
Help |

b
EPSOM Azzembly Header File
EPSOM Project File

2. Select [EPSON Assembly Source File] and click [OK].

8 EPSON S5U1C63000A MANUAL
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A new edit window appears. [ Edit] window
WorkBenchb3 Wersion x.x0<- [ASM1]

@Eile Edit Wiew |nget Buld Tool: “window Help _1&] x|
sEEE I R

+Z
=+

@ j IAbsquteDbiect j IfEJI'II

------ [C7 test files Gota Label: I

/
1] /

ENEE s

L
Iy

For Help, press F1 Ln1,Col1 MU

3. Enter source codes in the [Edit] window.

ot Label: j

: main.s =
: ASHAZ test brugram {main routine)

INITIAL 5P1 & 5P2 ADDRESS DEFIMITION w®xxsx

#ifdef SHALL_RAH =

L =T - - I - W ¥y I L L
E
£
*
E
£

.set SP1_IHIT_ADDR Bxb ;5P1 init addr = 8x2c
ftelse
18 -set SP1_INIT_ADDR Bz4b ;5P1 init addr = 8x12c
11 | #endif
12
13 .set 3P2_INIT_ADDR 8x1f ;5P? init addr = Bx1f
14
15

16 | jxxxexx MMI & BOOT, LOOP x*=xxx

17 =

4. Save the source in a file by selecting [Save] from the [File] menu (or clicking the [Save] button).

El [Save] button
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5. Click the [Insert into project] button on the [Edit] window.
| [Insert into project] button

The created source file is added in the project.

To add existing source files, use [Files into project...] in the [Insert] menu. It can also be done by dragging
source files from Windows Explorer to the project window.
Create necessary source files and add them into the project.

El|:| test files

mains  sample list in the [ Project] window
subs

The added source files are listed in the project window. Double-clicking a listed source file name opens
the edit window.

2.2.4 Configuration of Tool Options

The work bench supports all the start up options of each tool and they can be selected in a dialog box. A
make process for generating an executable object will be configured based on the settings.

In addition to option selection, command files for the linker and debugger can be configured here.

To set tool options:

1. Select [Setting...] from the [Build] menu.

A dialog box appears.
Settings
Assembler I Lirker I Debuggerl Hex Eonveltell
Source | Error file | Debug infa | List file | Defines
[Default] Mo Yes Mo
[ sub.s Mo Mo Mo
] main.z Mo Mo Mo
1 | i
K I Cancel | Al | Help |

2. Configure options if necessary.
Check box items can be selected by clicking. Items in the list can be toggled or entered by double-
clicking.
Settings

Aszembler | Linker I Debuggerl Hex Eonveltell

Source | Error file | Debug info | Ligt file | Defines
[Drefault] Mo Yex Mo

TET
[ main.z Mo Mo Mo

Refer to Chapter 3, "Work Bench", for details of the [Settings] dialog box.
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2.2.5 Building an Executable Object

To make an executable object file:

1. Select [Build] from the [Build] menu (or click the [Build] button).
| [Build] button

This will invoke the assembler and linker to create an executable object file. If a HEX file format (Intel
HEX or Motorola S) is selected by the [Output format] box, the HEX converter will be invoked after
linking. By default, an absolute object file in IEEE-695 format will be created.

Ahbzolute Object j

1 [Output format] box

batarala 5

Messages delivered from each executed tool are displayed in the [Output] window. The work bench has a
tag-jump function that jumps to the source line in which an error has occurred by double-clicking a
source syntax error message that appears in the [Output] window. It opens the corresponding source
window if it is closed.

";:f:fi'WolkBenchB3 Yersion X.>C<- main.s
File Edit “iew Ingert Build Tool: “Window Help

sEEE R E YRR
#| 3] 2| [Persaaarer =] [absolie Obect = ,.*g,,|*;§|&£|‘ %|E|m|‘

=[] test files I main.s _ O] %]
ﬁs Goto Label: I j
13 .set SP2_INIT_ADDR Bx1f ;SP2 init addr = ﬂx;l

;exxxx NMI & BOOT, LOOP xxsxxx

.global INIT RAM_BLKA
.global INC_RAH_BLK1

O ey
L=10- - — I

u

L D=

; subroutine in sth
subroutine in sub

28
21 .org @x1688
22 |HMI:
23 || dalr INIT_RAM_BLK1 ; initialize RAM bl
2y \ reti ; in NMI{watchdog t»
| | e
.I < | J0
Assembler 63 Uer x.xx . i . . =l
Copyright (C) SEIKO EPSON CORP. 1998-2881 Linked with the corresponding source line
C:%S1C63WTESTVWHAIN.S({23) Error: Unknown mnemonic dale
C:AS1CH3NTESTAMAIN.S{41)} Warning: Section activation expected, use .bss
Created preprocessed source file MAIN_MS J
Assembly 1 error(s) 1 warning(s) |
\
For Help, press F1 \ Ln 23, Col1 NLIM

[Output] window

In the build task, a general make process is executed to update the least necessary files. To rebuild all the
files without the make function, select [Rebuild All] from the [Build] menu (or click the [Rebuild All]
button).

| [Rebuild All] button

To invoke the assembler only to correct syntax errors, select [Assemble] in the [Built] menu (or click the
[Assemble] button).

@l [ Assemble] button

S5U1C63000A MANUAL EPSON 11
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2.2.6 Debugging

To debug the executable object:

PROCEDURE

1. Select [Debug] from the [Build] menu (or click the [Debug] button).

El [Debug] button

The debugger starts up with the specified ICE parameter file and then loads the executable object file.

Note: Make sure that the ICE is ready to debug before invoking the debugger. Refer to the ICE hardware

manual for settings and startup method of the ICE.

i Db63 - Command HE E
File Run Break Trace Yiew QOption “Window Help
@z EaE(-10x oo 9
i Mix - [0 =] | B [0 =]
Search Label: I 'l Eﬂl :C 52113 =
[addy]  Cods | Unassemble Sourc ||| B H ]
> 57 8118 694b 1ldb ba,4b 1db %ba,SP1_INIT_ADDR i :[ARAR] = =
58 @111  1fc4 1db spi1,ba 1db %sp1,%ba ¥ :[ARAR] = =
59 8112 @891Ff 1db ba,1f 1db %ba,SP2_INIT_ADDR EICZ :00008
68 8113 1fcé 1db sp2,ba 1db %sp2,%ba SP1  :AA
61 6114 08fe 1db ext,fe {+) 1db  ext,fe SPZ AR
62 8115 02ea calr ea calr INIT_RAM_BLK1 EXT :ARA
63 LOOP: QUEUE :AAAA
64 8116 88fe 1db ext,fe (+) 1db ext,fe 60000080088 cycle
65 8117 82ef calr ef calr INC_RAM_BLKA1 J [o888] = AAAA —
66 8118 aafd jr fd jr LOOP [6864] = AAAA
7 hd 188881 = AAAA >
4| | A | K 2
ili Command Hi=] B4 || 0SS =] 3
i 1. «[[ADDE:) 001 2 3 45 6 7 BBABCDEFAI
EXT board version : NHo use ..... warning : chect [|0000 AAAAAAAA AAAAAARA n=—
ICE hardware version 1.8 ooioc AAAAAAAA AAAARNAANAN
ICE software version 1.8 oo2Zzo AAAAAAAA AAARAARARAAAA
DIAG test : omitted 0030 AAAAAAAARA AAAAAAAN
L= T done ood0 AAAAAAAA AAAARAAARAA
Initialize ...ciiiceeinnnnnnnnns done 0os0 AAAAAAAA AAAAARAAAA
>com "C:3531C63\Testhtest.cnd™ 8 0og0 AAAAAAAA AAAANAAAAN
>1f "“test.abs" o070 AAAAAAAA AAAARAAAA
Loading file...DK? 0og0c AAAAAAAARA AAAAAAAN
> o090 AAAAAAAA AAAAAAAA
AW KN | B,
Ready HLUIM

For the debugging functions and operations, refer to Chapter 8, "Debugger".
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CHAPTER 3: WORK BENCH

cHAPTER 3 \WOoRrK BENCH

This chapter describes the functions and operating method of the Work Bench wb63.

3.1 Features

The Work Bench wb63 provides an integrated operating environment ranging from editing source files to
debugging. Its functions and features are summarized below:

e Source edit function that supports copy/ paste, find/replace, print, label jump and tag jump from error
messages.

¢ Allows simple management of all necessary files and information as a project.

¢ General make process to invoke necessary tools and to update the least necessary files.

e Supports all options of the assembler, linker, HEX converter, disassembler and debugger.

* Windows GUI interface for simple operation.

3.2 Starting Up and Terminating theWork Bench

To start up the work bench

DO () Accessories ' Choose "WorkBench63" from the [Program] menu to start

-

[ZH sse Manual
) Documenis > Startllp » [B Guick Risfersnce up the work bench.
Set v B MS-DOS Prompt 7| Read Me . . .
b g (&) Windoms Exploet 0 If "WorkBench63" is not registered in the [Program]
Find [ . . .
3 Q) £ menu, it means that the installation was not successful.
1] Hel .
- @ v Therefore, reinstall the tools .
.g Bun...
E
S

When the work bench starts up, the window shown below
appears.

Shut Down.

‘i WorkBench63 Version X.>0<
Fil= Edit Miew Insert Build Tools Help

NEEEREEEEEER]

j IAhsnIute Object j ¢¢|MS | EIE'EI

|PaRE3408 PER

For Help, press F1 Mo document | OVR MLIM

To terminate the work bench
Select [Exit] from the [File] menu.

S5U1C63000A MANUAL EPSON 13
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CHAPTER 3: WORK BENCH

3.3 Work Bench Windows

3.3.12 Window Configuration

Menu bar Toolbar [ Edit] window

WorkBench63 Vergion x.x0¢- sub_s

ile Edit “iew Insert Build Toolz “Window Help
sEEEEEE ]
| [PameaenePaR | [absolte Dbiect =] ..‘E*,,|';'§|"t£|‘ %/|E|ED|‘

=2 test files
main. s
sub.s .
Goto Label: j
1|; sub.s
2|; AS63 test program (subroutine)
3
L .global RAM_BLK1
5
6 | ;%xxxx RAM block 1 initialize w=wwxxx
7
8 .global INIT_RAH_BLK1
9| INIT_RAM_BLK1:
18 1db %ext ,RAM_BLK1@h
: 11 1db %x1,RAM_BLK1@1 ;set RAM_BLK1 addre:
< 12 1d [%x]+,0x0
1
Linker 63 \Ver x.xx ;l
Copyright \(C) SEIKOD EPSON CORP. 1998-2881
Created abfolute object file "TEST.ABS"
Link 8 errar(s) 8 warning(s)

Build Done. J

For Help, press F1 \ \ / Ln 27, Cal 13 C4F [HUM

[Project] window [Output] window Satus bar

The work bench has three types of windows: [Edit] window, [Project] window and [Output] window.

[Edit] window
This window is used for editing a source file. A standard text file can also be displayed in this win-
dow. Two or more windows can be opened in the edit window area.
When an assembly source file is opened, the source is displayed with in colors according to the
contents. The default colors are shown below.
S1C63 instructions: Black
Preprocess (#) pseudo-instructions: Dark brown
Assemble (.) pseudo-instructions: ~ Blue
Labels: Light brown
Comments: Green

These colors can be changed by the [Tools | Options ] menu command (refer to Section 3.10).
[Project] window
This window shows the currently opened work space folder and lists all the source files in the project,

with a structure similar to Windows Explorer.
Double-clicking a source file icon opens the source file in the [Edit] window.

14 EPSON S5U1C63000A MANUAL
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[Output] window

CHAPTER 3: WORK BENCH

This window displays the messages delivered from the executed tools in a build or assemble process.
Double-clicking a syntax error message with a source line number displayed in this window activates
or opens the [Edit] window of the corresponding source so that the source line in which the error has

occurred can be viewed.

Menu bar
Refer to Section 3.5.

Toolbar
Refer to Section 3.3.

Status bar

Shows help messages when the mouse cursor is placed on a menu item or a button.
It also indicates the cursor position in the [Edit] window and Key lock status (Num lock, Caps lock,

Scroll lock).

3.3.2Window Manipulation

Resizing the windows
Each window area can be
resized by dragging the win-
dow boundary. The size
information is saved when the
work bench is terminated. So
the same window layout will
appear at the next time the
work bench starts up.

Floating and docking the

[Project] and [Output]

window
The [Project] window and the
[Output] window can be made
a floating window by double-
clicking the window boundary
and the floating window can be
moved and resized in the work
bench window. The floating
window will be restored to a
docking window by double
clicking the window's title bar
or dragging the title bar
towards an edge of the work
bench window.

i WorkBench63 Version X.0¢- sub.s
File Edt ¥iew lnsst Buld Lok Window Help

s R RN
2| | | 2| [Pamcasnarar x| [absolte Obiect ] el ¥ ‘ =I83|m |
£ test iles
Bl mains BT sub < [LIO0=]
[ subs - ——
Gato Label -
1|; sub.s -
2|3 AS63 test program (subroutine)
3
4 .global RAM_BLK1
5
«— | | — 6 | =xxxx RAM block 1 initialize wsxxx
7
8 .global INIT_RAM_BLK1
9 | INIT_RAM_BLK1:
10 1db %ext ,RAM_BLK18h
. 1 1db %x1,RAN_BLK1AL ;set RAN_BLK1 addre:
12 1d T [%x]+,020 -
. 4| p— | oW

Linker 63 Uer x.xx

Copyright (C) SEIKO EPSON - 19982001 |

Created absolute object file "TEST.ABS™
Link 8 error(s) 8 warning(s)

Build Done.

For Help. press F1 / [[n27.Cal13 [ [CAF [NOM [

Double click

' WorkBench63 Version X.>X- sub.s
File Edit Miew Insert Buld Tools Window Help

MEEEEEENEEEE) \
e = e G e e O k ‘ =8|m |
Tomain
Gt
1|; sub.s
2|5 AS63 test program (subroutine)
3
y .global RAM_BLK1
5
6 | ;x%xxx RAM block 1 initialize xxxxx
7 Dutput
8 .global TNIT_RAM_BLH = —
9 | INIT_RAM_BLK1: I Building test --—------------—-
10 1db %ext,RAH_BLK [A5senmbling. ..
11 1db %x1,RAM_BLKA1 [sub.s
12 1d [%%]+,0%08 Assenmbler 63 Ver x.xx
Copyright (C) SEIKO EPSON CORP. 1998-2001

Created preprocessed source file SUB.MS
Created relocatable list file SUB.LST
Created error log file SUB.ERR

Created relocatable object file SUB.O

Assenbly O error(s) @ warning(s)
main.s

Assenbler 63 Uer x.x
Copyright (C) SEIKO

X
EPSON CORP. 1998-2881

Far Help, press F1 [ln27.Cal18 [ [ [NOM|
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CHAPTER 3: WORK BENCH

Closing the [Project] and [Output] window

The [Project] window and the [Output] window can be closed by selecting [Project Window] and
[Output Window] from the [View] menu, respectively. To open them, select the menu items again.

Maximizing the [Edit] window area

Gota Labek =

1|; main.s
3 AS63 test program (main routine)

#ifdef SHALL_RAH
8 .set’ SP1_INIT_ADDR Bxb
felse

2
3
3
5| 3xxxxx INITIAL SP1 & SP2 ADDRESS DEFINITION xxxxx
6
7
2

58P1 init addr = Bx2c

10 _set SP1_INIT_ADDR Ox4b 3SP1 init addr = Ox12c
11 | #endif

12

13 _set SP2_INIT_ADDR Ox1f 3SP2 init addr = Ox1Ff
1

15

16 [ gxwes NHI & BOOT, LOOP sxsxx

17

18 .global INIT_RAM_BLK1 5 subroutine in sub.s
19 .global INC_RAM_BLK1 5 subroutine in sub.s
20

21 .org 0x100

22 [NHI

23 calr  INIT_RAM_BLK1 5 initialize RAM block 1
25 reti ; in HHI(uatchdeg timer)
25

26 _org Ox110

27 [BOOT:

28 1db %ba,SP1_INIT_ADDR

20 1db %sp1,%ba 5 set SP1

38 1db %ba,SP2_INIT_ADDR

31 1db %sp2,%ba 3 set SP2

32 calr  INIT_RAH_BLK1 5 initialize RAM block 1
33 [LoOP:

an calr  INC_RAH_BLK1 5 increment RAM block 1
35 ir LOOP 5 infinity loop

Opening/Closing [Edit] windows

The [Edit] window area can be maxi-
mized to the full screen size by selecting
[Full Screen] from the [View] menu. All
other windows and toolbars are hidden
behind the [Edit] window area.

To return it to the normal display, click
the button that appears on the screen.
This button can be moved anywhere in
the screen by dragging its title bar.
Pressing the [ESC] key also returns the
window to the normal display.

An [Edit] window opens when a source file (text file) is loaded using a menu, button or a file icon in
the [Project] window, or when a new source is created.
[Edit] windows close by clicking the [Close] box of each window or selecting [Close] from the [File]

menu.

When a project file is saved, the [Edit] window information (files opened, size and location) is also
saved. So the next time the project opens, editing can begin in the saved condition.

Arrangement of the [Edit] windows

The [Edit] windows being opened can be arranged similar to standard Windows applications.

1 Cascade windows

Select [Cascade] from the [Window] menu or click the [Cascade Windows] button.

El [ Cascade Windows] button

B 38 sub.s

[ Goto Labet I j

S[=] E3

sub.s

(== I = Yy I LI L B

.global RAM_BLK1

.qlobal IHIT RAM BLKA1

ASH63 test program (subroutine)

;xxxxx RAM block 1 initialize =xxx=x

16
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CHAPTER 3: WORK BENCH

2 Tilewindows
To tile windows vertically, select [Tile Vertically] from the [Window] menu or click the [Tile Vertically]
button.

|I|| [Tile Vertically] button
T =Tk
Gaoto Label: I j Goto Label: I j
1|]; main.s - 1|; sub.s -
2| ; AS63 test program {main ri 2| ; AS63 test program {subroul
3| 23
i i .gqlobal RAM_BLK1
G| jex=xxx JTHITIAL SP1 & SP2 ADI 5
6 6| p#x*xx RAM block 1 initiali:
7 |#ifdef SHALL RAH 7
8 .set SP1_INIT_ADDR | 8 .gqlobal INIT_RAM_BLI
9| #else 9| IMIT_RAM_BLK1:
18 -set 3P1_IHIT_ADDR | 18 1db %ext ,RAHM_BLI
11 | #tendif 11 1ldhb %x1,RAM_BLK-
12 12 1d [%x]+, 020
13 .set SP2_INIT_ADDR | 13 1d [%x]+,0x0
14 ~ 11 1d r?.xh.ﬂxﬂ_lll
1] | A1 X | b

To tile windows horizontally, select [Tile Horizontally] from the [Window] menu or click the [Tile
Horizontally] button.

El [Tile Horizontally] button

20 main_s II=] E3
Gota Label: I j

1|;:; main.s il

2|; ASHM63 test program {main routine)

3|;

N

| j=xxxx JHITIAL SP1 & SP2 ADDRESS DEFIHITION *xxxx LI
B sub_s =10] %]
Gota Label: I j

1|5; sub.s il

2| ; ASH63 test program {subroutine}

3

y .global RAM_BLKA1

2 =
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CHAPTER 3: WORK BENCH

3 Maximizing an [Edit] window
Click the [Maximize] button on the window title bar. The window will be maximized to the [Edit]
window area size and other [Edit] windows will be hidden behind the active window.

Gaoto Label: I j
1|: main.s =
2|: ASHE3 test program (main routine)
3|3
N
5| ;xxxxx [HITIAL SP1 & SP2 ADDRESS DEFIHITIOHN *:xxx
[}

7 |#ifdef SHALL_RAM

] .set SP1_INIT_ADDR 8xb :5P1 init addr = Bx2c
9 #else

18 .set SP1_INIT_ADDR Bx4b :5P1 init addr = Bx12c
11 | #tendif

12

13 .set SP2_INIT_ADDR 8x1f ;5P2 init addr = 8x1F
14

15

16 | ;*xx%x HMI & BOOT, LOOP sxxxsx

17 =]

4 Minimizing an [Edit] window
Click the [Minimize] button on the window title bar. The window will be minimized as a window
icon. The minimized icons can be arranged at the bottom of the [Edit] window area by selecting
[Arrange Icons] from the [Window] menu.

20 main. s El=] E || S EuEs =10 x|

5 Moving and resizing an [Edit] window
The [Edit] window allows changing of its location and its size in the same way as the standard
Windows applications if it is not maximized.

Switching active [Edit] window
Click the window to be activated if it can be viewed. Otherwise, select the window name (source file
name) from the currently-opened window list in the [Window] menu.

Scrolling display contents
A standard scroll bar appears if the display contents exceed the display size of a window. Use it to
scroll the display contents. The arrow keys can also be used.

Showing and hiding the status bar
The status bar can be shown or hidden by selecting [Status Bar] from the [View] menu.

18 EPSON S5U1C63000A MANUAL
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3.4 Toolbar and Buttons

Tree types of toolbars have been implemented in the work bench: standard toolbar, build toolbar and
window tool bar.

Standardt{)Ibar
DB &[=(@ alaw S(2]

| [ParEasoaPar =] [absoutsObiect v k| ¥E[2%E] | B3| M
/ \
Build toolbar Window toolbar

3.4.1 Standard Toolbar
This toolbar has the following standard buttons:

[New] button

Creates a new document. A dialog box will appear allowing selection from among three document
types: assembly source, assembly header and project.

=}

[Open] button
Opens a document. A dialog box will appear allowing selection of the file to be opened.

[Save] button

Saves the document in the active [Edit] window to the file. The file will be overwritten.
This button becomes inactive if no [Edit] window is opened.

2 (%

[Save All] button
Saves the documents of all [Edit] windows and the project information to the respective files.

[Cut] button
Cuts the selected text in the [Edit] window to the clipboard.

= 12

[Copy] button
Copies the selected text in the [Edit] window to the clipboard.

iy

[Paste] button

Pastes the text copied on the clipboard to the current cursor position in the [Edit] window or
replaces the selected text with the copied text.

[z}

[Find] button
Finds the specified word in the active [Edit] window. A dialog box will appear allowing specifica-

=

tion of the word to be found and a search condition.

[Find Next] button
Finds next target word towards the end of the file.

[Find Previous] button
Finds next target word towards the beginning of the file.

B [

[Print] button

Prints the document in the active [Edit] window. A standard print dialog will appear allowing a
specific print condition.

|G

[Help] button
Displays the help window.

£

S5U1C63000A MANUAL EPSON 19
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPT

3.4.2
This to

ER 3: WORK BENCH

Build Toolbar
ol bar has the following buttons and list boxes used to build a project:
[Assemble] button

Assembles the assembly source in the active [Edit] window. This button becomes active only when
the active [Edit] window shows an assembly source file.

[Build] button

Builds the currently opened project using a general make process.

[Rebuild All] button
Builds the currently opened project. All the source files will be assembled regardless of whether
they are updated or not.

[Stop Build] button
Stops the build process being executed. This button becomes active only while a build process is
being executed.

|PﬁH53&DE PAR j [ICE Parameter] pull-down list box

Selects the ICE parameter file for the model being developed. In this box, all the
ICE parameter files that exist in the "Dev63" directory are listed.

bl kol

te Object j [Output Format] pull-down list box

Selects an executable object file format. Three types of formats are available:
IEEE-695 absolute object format, Intel HEX format and Motorola S format. The
la 5 build process will generate an executable object in the format selected here.

+ 4
HE¥

[HEX Convert] button

Invokes the HEX converter to convert an absolute object into an Intel HEX object or a Motorola S
object. A dialog box will appear allowing selection of an absolute object and options of the HEX
converter.

[Disassemble] button

Invokes the disassembler to disassemble an absolute object. A dialog box will appear allowing
selection of an absolute object and options of the disassembler.

[Debug] button
Invokes the debugger with the specified ICE parameter file.

3.4.3Window Toolbar

This tool bar has the following buttons used in window manipulation:

=
=]
m

[Cascade] button
Cascades the opened [Edit] windows.

[Tile Horizontally] button
Tiles the opened [Edit] window horizontally.

[Tile Vertically] button
Tiles the opened [Edit] window vertically.

20
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3.4.4 Toolbar Manipulation

Hiding and showing toolbars
Each toolbar can be hidden if not needed. Select the toolbar name from the [View] menu. This opera-
tion toggles between hiding and showing the toolbar.

Changing the toolbar location
Toolbars can be moved to another location in the toolbar area by dragging them. If a toolbar is moved
out of the toolbar area, it will be changed to a window.

3.4.5[Insert into project] Button on a [Edit] Window
[Insert into project] button

When a source file (.s or .ms) is opened, the [Insert into project] button appears on the [Edit] window. It
can be used to insert the source file into the current opened project.
For other file types, the [Edit] window opens without the [Insert into project] button.
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3.5 Menus

File  Edit “iew

Ingert

Build  Toolz

Window Help

3.5.1[File] Menu

File
Mew. ..
Open...

Cloze

Chrl+H
Ctrl+0

Open Workzpace. ..
Cloze ‘Workzpace

Save
Save bz,

Save all

Chl+5

Frirtt....
Print Prewigw
Page Setup...

Ctrl+F

1 sub.z
2 mair.s

B testep

E xit

The file names listed in this menu

are recently used source and

project files. Selecting one opens

the file.

The number of files to be listed can
be selected by the [Tools | Options]

menu command.

[New...] ([Ctrl]+[N])

Creates a new document. A dialog box will appear allowing selection
from among three document types: assembly source, assembly header
and project.

[Open...] ([Ctrl]+[O])
Opens a document. A dialog box will appear allowing selection of the
file to be opened.

[Close]
Closes the active [Edit] window. This menu item appears when an
[Edit] window becomes active.

[Open Workspace...]
Opens a project. A dialog box will appear allowing selection of the
project to be opened.

[Close Workspace]

Closes the currently opened project. This menu item becomes inactive
if no project is opened.

[Save] ([CtrI]+[S])

Saves the document in the active [Edit] window to the file. The file
will be overwritten. This menu item appears when an [Edit] window
becomes active.

[Save As...]

Saves the document in the active [Edit] window with another file
name. A dialog box will appear allowing specification of a save
location and a file name. This menu item appears when an [Edit]
window becomes active.

[Save All]

Saves the documents of all [Edit] windows and the project information
to the respective files.

[Print...] ([Ctrl]+[P])

Prints the document in the active [Edit] window. A standard [print]
dialog box will appear allowing a specific print condition. This menu
item appears when an [Edit] window becomes active.

[Print Preview]
Displays a print image of the document in the active [Edit] window.
This menu item appears when an [Edit] window becomes active.

[Page Setup...]

Displays a dialog box for selecting paper and printer.

22
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3.5.2 [Edit] Menu

E dit
Undo Chrl+2
Cut Chrl+
Copy Chrl+C
Pazte Chrl+
Select Al Chrl+d,
FEind... Chil+F
Replace Chil+H
GoTo Chrl+

3.5.3[View] Menu

3

Standard Bar
Statuz Bar
Dukput Window
Project Window
Build Bar
Wwlindow Bar

€ £ € £ € £ |

Full Screen

CHAPTER 3: WORK BENCH

[Undo] ([Ctrl]+[Z])
Undoes the previous executed operation in the [Edit] window.

[Cut] ([CtrI]+[X])
Cuts the selected text in the [Edit] window to the clipboard.

[Copy] ([CtrI]+[C])
Copies the selected text in the [Edit] window to the clipboard.

[Paste] ([Ctrl]+[V])

Pastes the text copied on the clipboard to the current cursor position in the
[Edit] window or replaces the selected text with the copied text.

[Select All] ([Ctrl]+[A])

Selects all text in the active [Edit] window.

[Find...] ([Ctrl]+[F])

Finds the specified word in the active [Edit] window. A dialog box will
appear allowing specification of the word to be found and a search condition.

[Replace] ([Ctrl]+[H])
Replaces the specified words in the active [Edit] window with one another. A
dialog box will appear allowing specification of the words.

[Go To] ([Ctrl]+[G])

Jumps to the specified line or label in the active [Edit] window. A dialog box
will appear allowing specification of a line number or a label name.

[Standard Bar]
Shows or hides the standard toolbar.

[Status Bar]
Shows or hides the status bar located at the bottom of the work bench
window.

[Output Window]

Opens or closes the [Output] window.

[Project Window]
Opens or closes the [Project] window.

[Build Bar]
Shows or hides the build toolbar.

[Window Bar]

Shows or hides the window toolbar.

[Full Screen]
Maximizes the [Edit] window area to the full screen size.
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3.54[Insert] Menu

[File...]

File Inserts the specified file to the current cursor position in the [Edit]
= window or replaces the selected text with the contents of the
specified file. A dialog box will appear allowing selection of the file
to be inserted.

Filez into project...

[Files into project...]
Adds the specified source file in the currently opened project. A
dialog box will appear allowing selection of the file to be added.

3.5.5[Build] Menu

[Assemble] ([Ctrl]+[F7])
Aszemble Chl+F7 Assembles the assembly source in the active [Edit] window. This
Euild F7 menu item becomes active only when the active [Edit] window
Eebuil d &l shows an assembly source file.
Stop Build Ctrl+Break [Build] ([F7])
Debug F5 Builds the currently opened project using a general make process.
Settings... Al+F7 [Rebuild All]

Builds the currently opened project. All the source files will be

ICE parameter fils...
assembled regardless of whether they are updated or not.

Output Farmat...

[Stop Build] ([Ctrl]+[Break])
Stops the build process being executed. This button become active
only while a build process is being executed.

[Debug] ([F5])
Invokes the debugger with the specified ICE parameter file.

[Settings...] ([AIt]+[F7])

Displays a dialog box for selecting tool options.

[ICE parameter file...]
Displays a dialog box for selecting an ICE parameter file.

[Output Format...]

Displays a dialog box for selecting an executable object file format.
Three types of formats are available: IEEE-695 absolute object
format, Intel HEX format and Motorola S format. The build process
will generate an executable object in the format selected here.
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3.5.6 [Tools] Menu

Hex Corvverter. .
Dizazzembler...

WinFOG
Wins0G
“finhA Ly
WwinkDC

Options...

CHAPTER 3: WORK BENCH

[HEX Converter...]

Invokes the HEX converter to convert an absolute object into an Intel HEX object
or Motorola S object. A dialog box will appear allowing selection of an absolute
object and options for the HEX converter.

[Disassembler...]
Invokes the disassembler to disassemble an absolute object. A dialog box will
appear allowing selection of an absolute object and options for the disassembler.

[WinFOG]

Invokes the function option generator winfog.

[WinSOG]

Invokes the segment option generator winsog.

[WinMLA]

Invokes the melody assembler winmla.

[WinMDC]

Invokes the mask data checker winmdec.

[Options...]
Displays a dialog box for selecting work bench options such as character colors
in the [Edit] window and a printing font.

3.5.7 [Window] Menu

Window

LCazcade

Tile Harizantally
Tile Yertically
Arrange lconz
Cloze All

3.5.8[Help] Menu
Help
Help

About WEE3. .

This menu appears when an [Edit] window is opened.

[Cascade]
Cascades the opened [Edit] windows.

[Tile Horizontally]
Tiles the opened [Edit] window horizontally.

[Tile Vertically]
Tiles the opened [Edit] window vertically.

[Arrange Icons]
Arranges the minimized [Edit] window icons at the bottom of the [Edit] win-
dow area.

[Close All]
Closes all the [Edit] windows opened.

[Help]
Displays the [Help] window.

[About WB63...]
Displays a dialog box showing the version of the work bench.
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3.6 Project and Work Space

The work bench manages a program development task using a work space folder and a project file that
contains file and other information necessary for invoking the development tools.

3.6.1 Creating a New Project
A new project file can be created by the following procedure:

1. Select [New] from the [File] menu or click the [New] button.

Ql [New] button

The [New] dialog box appears.

New

Hew
= -DK
EPSOM Azzembly Saurce File

EPSOMN & zzembly Header File Cancel
EFSUN Project File 4'
Help |

2. Select [EPSON Project File] and click [OK].
The [Project] dialog box appears.

Project

Project: ICE parameter file; 0K I
FP&RE3A08. PAR -
I I J Cancel |

Lozation:

CASICES, J
i i

3. Enter a project name, select an ICE parameter file and select a directory, then click [OK].
OThe [ICE parameter file:] box lists the parameter files that exist in the "dev" directory.

The work bench creates a folder (directory) with the specified project name as a work space, and puts the
project file (.epj) into the folder.

If a folder which has the same name as that of a specified one already exists in the specified location, the
work bench uses the folder as the work space. Thus you can specify a folder in which sources are created.
The specified project name will also be used for the absolute object and other files.
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3.6.2 Inserting Sourcesinto a Project

The sources created must be inserted into the project.

To insert a source into a project, use one of the four methods shown below:

1. [Insert | Files into project...] menu item

A dialog box appears when this menu item is selected.

Open

Look jr: I a Test

= Bl & =

mair. s
sub.s

File nare: I

Filez of type: IAssemny Source Files [*.2.%.msz)

Open I
j Cancel |

Choose a source file from the list box and then click [Open].

2. [File | Open...] menu item or [Open] button

El [Open] button

A dialog box appears when this menu item or button is selected.

Open
Look jr: I 5 Test

= & e

HE

mair. s
sub.s

File nare: I

Filez of type: IAssemny Source Files [*.2.%.msz)

™ Open as read-only

I

Open I
j Cancel |

CHAPTER 3: WORK BENCH

Choose a source file from the list box and select the [Into project] button, then click [Open].

3. [Insert into project] button on the [Edit] window

[Insert into project] button

When the source file has been opened, click the [Insert into project] button on the [Edit] window. Do
not forget to save the source to the file before inserting into the project.

4. Dragging source files on the [Project] window

Drag source files from Windows Explorer to the [Project] window. These files will be added to the

current project.

When a source file is inserted into the project, the source file name appears in the [Project] window.

Removing a source from the project

To remove a source file from the project, select the source in the [Project] window and then press the

[Delete] key. This removes only the source information, and does not delete the actual source file.

S5U1C63000A MANUAL
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3.6.3 [Project] Window

The [Project] window shows the work space folder and the source files included in the project that has
been opened.

=27 test files
*| main.z
sub.s

When a source file icon is double-clicked, the source file will be opened or the corresponding [Edit]
window will be activated.

test files When the folder icon or a source file icon is clicked with the right mouse

T Pt button, a shortcut menu including the available build menu items

appears.
[Properties...] shows the source file information as follows:

Azzemble
Open }

' File name: CASTCENTesthaub.s
SEHITEE.. Last modfied date: 13:03:56 98/11/05
Properties. .. Dependencies:

Shortcut menu in the [ Project] window

Last modified date:

Note: Note that the list in the [project] window is not the actual directory structure.
Sources of the project in other folders than the work space folder are also listed as they exist in
the work space folder.

3.6.4 Opening and Closing a Project
To open a project, select [Open WorkSpace...] from the [File] menu.
A dialog box appears allowing selection of a project file.
Open
Look jn: Ia Test j gl E

Hest ep)

File: name: I Open

Files of twpe: IF'miec:t Files [* epj] j Cancel |

The work bench allows only one project to be opened at a time. So if a project has been opened, it will be
closed when another project is opened. At this time, a dialog box appears to select whether the current
project file is to be saved or not if it has not already been saved after a modification.

The project file can also be opened by selecting [Open] from the [File] menu or clicking the [Open]
button. In this case, choose the file type as Project Files (*.epj) in the file open dialog box.

To close the currently opened project file, select [Close WorkSpace] from the [File] menu. At this time, a
dialog box appears to select whether the current project file is to be saved or not if it has not already been
saved after a modification. If [Yes] (save) is selected in this dialog box, all the modification items includ-
ing sources, tool settings and window configuration will be saved.
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3.6.5 Filesin theWork Space Folder
The work bench generates the following files in the work space folder:

<file>.epj Project file
This file contains the project information.

<file>.cm Linker command file
This file is generated when a build task is started, and is used by the linker to generate an absolute
object file.

Example:
S1C WorkBench Gener at ed
Thur sday, Novenber 05, 1998

" C: \ EPSON\ S1C63\ DEV\ 63A08\ PAR63A08. PAR" ;1 CE paranmeter file
-0 "test.abs” ;output file : absolute object

; linked object file(s)

"sub. 0"

"main. o"

The contents vary according to the source files included in the project and the linker option setting.

<file>.cmd  Debugger startup command file
This file is generated when a build task is started, and is used by the debugger to execute the com-
mand in this file when it is started up.
Example:
If "test.abs"

The work bench generates this file so that the executable file according to the format selection is
loaded when the debugger starts up.

<file>.mak  "make" file for build task
This file is generated when a build task is started, and is used for the build process in the work bench.
Example:

# S1C Wor kBench Gener at ed
# Thursday, Novenber 05, 1998

ASM = as63. exe
LINK = | k63. exe
HEX = hx63. exe
ASM FLG = -g
LINK_ FLG = -g
HEX_FLG =

ALL : test.abs

test.abs : test.cmsub.o main.o
$(LINK) $(LINK FLG test.cm

sub.o : C.\EPSO\W S1C63\ Test\sub. s
$(ASM) $(ASM FLG C:\ EPSON S1C63\ Test\sub. s

main.o : C: \ EPSON\\ S1C63\ Test\nai n. s
$(ASM) $(ASM FLG) C:\ EPSON\ S1C63\ Test\nain. s

This is a generic make file that contains macro setting and dependency list.

The following files are generated by the development tools during a build process:

<file>.0 Relocatable object files (generated by the assembler)
<file>.abs Absolute object file (generated by the linker)
<file>.hsa, <file>.1sa, <file>.csa Motorola S files (generated by the HEX converter when this format

is specified in the work bench)
<file>h.hex, <file>L.hex, <file>c.hex  Intel HEX files (generated by the Hex converter when this format
is specified in the work bench)
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3.7 Source Editor

The work bench has a source editor function. Sources can be created and modified in the [Edit] window.

3.7.1 Creating a New Source or Header File

To create a new source file:

1. Select [New] from the [File] menu or click the [New] button.
3 | [New] button
The [New] dialog box appears.

New

[EPSON mbl.'r' fer File Cancel
EPSOM Project File 4'
Help |

2. Select [EPSON Assembly Source File] and click [OK].
An [Edit] window appears.

";'-i::%:kaBenchBZi Version X.xX- [ASM1]
@Eile Edit “Wiew |nzet Buld Tool: ‘wWindow Help & x|

sEEEIEEE R
| i [Fareaaoarar =] [AbsouteObiect =] ,1'5*,¢|';'§|"t£|‘ %|E|ED|‘

------ (27 test files Gaoto Label: I j
1]l

[Edit] window
Enter source codes here.

For Help, press F1 Ln 1, Call MNLUIM

Enter source codes in this window.

The [New] dialog box allows selection of the [EPSON Header File]. Select it when creating a header file
for constant definitions.
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3.7.2 Loading and Saving Files

To load a source file:

1. Select [Open...] from the [File] menu or click the [Open] button.
El [Open] button
The [Open] dialog box appears.

Open HE
Look ir: I £ Test

main. s
sub.z

File name: || Open

Files of type: I.t‘-\ssembly Source Files [%.2;%msz) j Cancel |

™ Open as read-only

[~ Into project

2. Choose a source file to be opened after selecting the file type, "Assembly Source Files (*.s, *.ms)", and
click [OK]. An [Edit] window opens and shows the contents of the source file.

WorkBenchB3 ¥ersion xX.>0<- [main.g]
@Eile Edit Wiew Inget Build Toole wWindow Help _|ﬁ'|5|

sEEE R YRR
& [Fareascarar | [AbsoluteObiest = H*Eﬂ'f‘ﬂ'if” %|E|m||
------ (7] test files Gota Label: I ﬂ

|; main.s -
; ASH63 test program (main routine)

1
2
3
i
G| jexxxx JTMHITIAL SP1 & SP2 ADDRESS DEFINHITIDH #*xxxx
1]
7 |#ifdef SHALL_RAM

8

9

.set SP1_INIT_ADDR Oxb ;SP1 init addr = Bx2c
fielse
18 .set SP1_INIT_ADDR Bx4b ;SP1 ipit addr = Bx1Zc
11 | #endif
12
13 .set SP2_INIT_ADDR Bx1f ;SP2 ipit addr = Bx1f
14
15
16 | jexxwex NMI & BOOT, LOOP xwxssx
17 hd|
For Help, press F1 Ln 1, Caol1 [ [NowM
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To save the source:
1. Activate the [Edit] window of the source to be saved.

2. Select [Save as...] from the [File] menu.
The [Save As] dialog box appears.

Save As
Save jn: IaTest j il :

File hame:

e Save I
Save az type: IAssembly Source Files [*.3:.ms) j Cancel |

3. Enter the file name and then click [OK].

When overwriting the source on the existing file, select [Save] from the [File] menu or click the [Save]
button.

El [Save] button

To save all the source files opened and the project file, use the [File | Save All] menu item or the [Save
All] button.

E| [Save All] button

3.7.3 Edit Function

The source editor has general text editing functions similar to standard Windows applications.

Editing text
Basic text editing function is the same as general Windows applications.
Cut, copy and paste are supported in the [Edit] menu and with the toolbar buttons. These commands
are available only in the [Edit] window.
Undo can be selected from the [Edit] menu.

The tab stops are set at every 8 characters.

Find, replace and go to
Any words can be searched in the active [Edit] window.

Find
To find a word, select [Find...] from the [Edit] menu or click the [Find] button.

ﬂ [Find] button
The [Find] dialog box appears.
Find

Fodnnat
™ Match whole word anly Direction Cancel |
™ Match case C Up & Down
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The controls in the dialog are as follows:

[Find what:] text box
Enter the word to be found in this text box. The specified word is maintained as the finding word
even if this dialog box is closed.

[Match whole word only] check box
If this option is selected, the work bench searches only the words that are completely matched
with the specified word. If not, only the part of word that matches the specified word will be
searched.

[Match case] check box
If this option is specified, a case-sensitive search is performed. If not, a case-insensitive search is
performed.

[Direction] option
If the [Up] radio button is selected, the specified word is searched toward to the beginning of the
file. If the [Down] radio button is selected, a search is performed toward to the end of the file.

[Find Next] button
Clicking this button starts searching the specified word. If the specified word is found, the [Edit]
window refreshes the display and highlights the word found.

[Cancel] button
Clicking this button closes the dialog box.

Once a word to be found is specified in the [Find] dialog box, the [Find Next] and [Find Previous]
buttons on the toolbar can be used for a forward or backward search.

ﬁl [Find Next] button ﬁl [Find Previous] button

Replace
To replace a word with another one, select [Replace] from the [Edit] menu.
The [Replace] dialog box appears.

Replace E3

Findwhat: | EiraliEs

*

Replace with: I Heplace

Eeplase sl
™ Match whole waord only

il

Cancel
[~ Match case

The controls in the dialog are as follows:

[Find what:] text box
Enter the word to be found in this text box. If a word has been specified in the [Find] dialog box, it
appears in this box.

[Replace with:] text box
Enter the substitute word in this box.

[Match whole word only] check box
If this option is selected, the work bench searches only the words that are completely matched
with the specified word. If not, only the part of word that matches the specified word will be
searched.

[Match case] check box
If this option is specified, a case-sensitive search is performed. If not, a case-insensitive search is
performed.
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[Find Next] button
Clicking this button starts searching the specified word. If the specified word is found, the [Edit]
window refreshes the display and highlights the word found.

[Replace] button
By clicking this button after the specified word is found, it is replaced with the substitute word.
Then the work bench searches the next.

[Replace All] button
Replaces all the specified found words with the substitute word. Note that undo function cannot
be performed for this operation except for the last replaced word.

[Cancel] button
Clicking this button closes the dialog box.

Goto

You can go to any source line or any label position quickly.
To do this, select [Go To] from the [Edit] menu.
The [Go To] dialog box appears.

Go bo what; Enter Line Mumber Eola I

| Label I Cloze |

Going to a source line

1. Select "Line" in the [Go to what:] list box.
2. Type a line number in the [Enter Line Number] box and then click the [Go To] button.
Going to a label position

1. Select "Label" in the [Go to what:] list box.
The [Enter Line Number] box changes to the [Select Label] list box.

Gio to what: Select Label Eola I

Ling j
Cloze:
P e R BT ‘_I
IMIT_Resbd_BLEI:

2. Select a label from the [Select Label] box and then click the [Go To] button.

The [Select Label] list box has a pull-down menu that contains the list of labels defined in the current
source file.

The [Edit] windows for source files (*.s, *.ms) have the [Go To Label] list box similar to the [Select
Label] list box in the [Go To] dialog box. You can also go to a label position using this box.

Goto Label:

Inserting a file
To insert a file such as a header file and another source at the cursor position of the current source,
select [File...] from the [Insert] menu.
A dialog box will appears allowing selection of the file to be inserted.
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Shortcut menu
The [Edit] window supports a short cut menu that appears by clicking the right mouse button on the
[Edit] window. It can also be done by pressing the [Short cut menu] key while the [Edit] window is
active if the key is available on the keyboard. It contains the editing menu items descried above, so
you can select an edit command using this menu.

% main.s M= E
Goto Label: I j

6 =

7 |#ifdef SHMALL_RAH

8 .set RAMGIEN o, ;SP1 init addr = Bx

9 |#else Co-

18 .set SP1_INIT | =" :SP1 init adde = oOx

11 | endif Paste

12 Find...

13 .set SP2 IHIT ;5P2 init addr = Bx

14 — — Replace. ..

15 Gota...

16 | ;*xxxx NMI & BOOT, LOO v Toobar

17 .
1 | M 4

3.7.4 Tag Jump Function

When assembler syntax errors occur during assembling, their error messages are displayed in the [Out-
put] window. In this case, you can go to the source line in which an error has occurred by double-clicking
the error message in the [Output] window.

However, this function is available only when the error message contains a source line number.

WorkBench63 Vergion x.>0<- main.s

File Edit “iew Inzert Build Toolz “Window Help
sEEE R E )
) [FareaensraR | [absolte Obiect  ¥] ..*E*,,|’f‘§|"t£|‘ %lElEDH

=00 test files
. Gota Label: I j
13 .set SP2_INIT_ADDR Bx1f ;SP2? init addr = ax;l
14 =
15
16 | je%xxx HMI & BOOT, LODP %
17
18 .global INIT_RAM_BLK1 ; subroutine in sth
19 .global ING_RAM_BLK1 ; subroutine in sub
28
21 .org Bx1680
22 |HMI:
23 (| dalr INIT_RAM_BLK1 ; initialize RAM bl
24 \ reti 5 in HMI{watchdog t=
1] | AW
.I < | oY
fAssembler 63 Uer x.xx _ _ _ _ Al
Copyright (C) SEIKD EPSON CORP. 1998-2081 Linked with the corresponding source line
C:\S1CAINTESTVWMAIN.S(23) Error: Unknown mnemonic daly
C:A\S1CH3\TESTAMAIN.S{41)} Warning: Section activation expected, use .bss
Created preprocessed source file MAIN.MS J
Assembly 1 error{s) 1 warning{s) LI
For Help, press F1 Ln 23, Col 1 MU
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3.7.5 Printing

The document in the [Edit] window can be printed out.

The [Print...], [Print Preview] and [Page Setup...] commands are provided in the [File] menu. The [Print]
button can also be used. They have the same function as those of standard Windows application.

Select one after activating the [Edit] window of the document to be printed.

3.8 Build Task

By using the [Build] menu or [Build] toolbar, the assembler, linker, debugger, HEX converter and
disassembler can be executed from the work bench.
In the work bench, process to generate an executable object from the source files is called a build task.

For details of each development tool, refer to the respective chapter.

3.8.1 Preparing a Build Task

Before starting a build task, necessary source files should be prepared and tool options should be config-
ured.

1. Create a new project. (Refer to Section 3.6.1.)

2. Select an ICE parameter file. (Refer to Section 3.6.1.)

3. Create source files and add them into the project. (Refer to Sections 3.7 and 3.6.2.)

4. Select tool options (Refer to Section 3.9.)

3.8.2 Building an Executable Object

To generate an executable object:

1. Open the project file.

2. Select an output format (absolute, Intel HEX or Motorola S) using the [Output Format] list box.

t

lute Obij

&b

[Itel Hesw
b atarala 5

3. Select [Build] from the [Build] menu or click the [Build] button.

[Build] button

The work bench generates a make file according to the source files in the project and the tool options set
by the user. This file is used to control invocation of tools.

First, the make process invokes the assembler for each source file to be assembled. If the latest relocatable
object file exists in the work space, the corresponding source file is not assembled to reduce process time.
Next, the linker is invoked to generate an absolute object file. The linker command file used in this phase
is automatically generated.

If absolute object has been selected as the output format, the build task is completed at this phase. If Intel
HEX or Motorola S has been selected, the HEX converter will be invoked to generate an object in the
specified format.

To rebuild all files including the latest relocatable object files, select [Rebuild All] from the [Build] menu
or click the [Rebuild All] button.

| [Rebuild All] button

The build task can be suspended by selecting [Stop Build] from the [Build] menu or clicking the [Stop
Build] button.

[Stop Build] button
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To invoke only the assembler, select [Assemble] from the [Build] menu or click the [Assemble] button
after activating the [Edit] window of the source to be assembled.

%l [Assemble] button

3.8.3 Debugging

To debug the generated executable file, select [Debug] from the [Build] menu or click the [Debug] button.
%l [Debug] button

The debugger starts up with the specified ICE parameter file and then loads the executable object by the
command file generated from the work bench.

This command file contains the command to load the specified type of an executable object to the
debugger. The contents of the command file can be edited in the [Settings] dialog box explained in
Section 3.9.

0 When the building process is performed again after invoking the debugger, the debugger will reload
the object file if its window can be activated.

i Db63 - Command HEE
File Run Break Trace Miew Option ‘window Help

@ossmEE|- Ao ro|ag

m Mix = 10) x| | 0] x|
Search Label: M Eitl :[: 521 18 =
[Addy Code | Unas=senble [ Sourca||| B H:
> 57 8118 @94 1db ba,sb 1db %ba,SP1_INIT_ADDR b :[ARRAA] = =
58 8111 1fc4 1db spi,ba 1db %sp1,%ba ¥ :[AAAA] = =
59 8112 891f 1db ba,1f 1db %ba,SP2_INIT_ADDR EICZ :0088
60 8113 1fc6 1db sp2,ba 1db %sp2,%ba P11 AR
61 8114 B8fe 1db ext,fe {(+) 1db ext,fe SP2 AR
62 0115 @2ea calr ea calr INIT_RAM_BLK1 EXT :AA
63 LOOP: QUEUE - ARAA
64 8116 B8fe 1db ext,fe {(+) 1db ext,fe 00080000888 cycle
65 8117  B82ef calr ef calr IMC_RAM_BLK1 J [8888] = ARAR
66 8118  @eFd  jr fd jr LOoOP [@884] = AAAA
A7 hd [aee81 = AAAA h
| | 27| | KN v 4
il Command =] S | D O
LCD board version H «|[ADDE: 001 2 3 4 5 &6 7 89ABCDEFA|
EXT board version : Ho use ..... warning : checl [|0000 AAAAAAAARA AAAAAAA n=—
ICE hardware version 1.8 o0l AAAAAAAA AAAAAARR
ICE software version 1.8 oo2z0 AAAAAAAA AAAAARAAAR
DIAG test : omitted 0030 AAAAAAAA AAAAAARRA
L= T 1 done 0040 AAAAAAAA AAAAAAAR
Initialize ... ... c.oooooo.o-. done 0050 AAAAAAAA AAAAAARRA
>com “C:i\$1C63\Test\test.cnd" @ 000 AAAAAAAA AAAAAARRA
>1f “test.abs" 0070 AAAAAAAA AAAAAAARR
Loading file...OK? 0030 AAAAAAAA AAAAAARRA
0090 AAAAAAAA AAAAAARAR
71 | KX | &l
Ready MUk
Refer to Chapter 8, "Debugger", for operating the debugger.
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3.8.4 Executing Other Tools

The HEX converter and disassembler can be invoked independently. The mask data creation tools can
also be invoked from wb63.

HEX converter
To invoke the HEX converter, select [HEX converter...] from the [Tools] menu or click the [HEX
convert] button.

k| [HEX convert] button
Then select an absolute object file to be converted in the [Hex data convert] dialog box.

Hex data convert
Look in; Ia Test j gl :
Test.abs

File: name: I Open I
Files of type: [ Absolute Object File [+ abs] =l o |

ICE Parameter file: IPAHE?,ADS_P.&H 'l
Output Farmat |M0t0[0|a S 'l

™ Output emar log file
™ Dok fill raann with OxFF

This dialog box allows selection of the HEX converter options.

[ICE Parameter file:] list box
Select an ICE parameter file from the pull-down list.

[Output Format:] list box
Select an output format from between Intel HEX and Motorola S.

[Output error log file] check box
Select this option to generate the error log file of the HEX converter.

[Do not fill room with OxFF] check box
Select this option when not filling the unused program area with 0xFF.

After selecting an absolute object and options, click the [Open] button. The HEX converter starts up
and converts the selected object into the specified format. The messages delivered from the HEX
converter are displayed in the [Output] window.
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Disassembler

To invoke the disassembler, select [Disassembler...] from the [Tools] menu or click the [Disassemble]
button.

M2 | [Disassemble] button
Then select the executable object file to be disassembled in the [Disassemble] dialog box.

Disassemble HE

Look, in: IaTESl j gl IEET
Test.abs

File name: I Open I
Files of tope: [ bsolute Object File [~ abs]) =l Cancel |

[~ Output eror log file
"Dutput Optiot

& Default " Lowercase © Uppercase

This dialog box allows selection of the disassembler options.

[Output error log file] check box
Select this option to generate the error log file of the disassembler.

[Output Option]
Select a character case option using the radio buttons.
When [Default] is selected, the disassembled source will be made with all labels in upper-case
characters and instructions in lower-case characters.
When [Upper case] is selected, the source will be made with upper-case characters only.
When [Lower case] is selected, the source will be made with lower-case characters only.

After selecting an executable object and options, click the [Open] button. The disassembler starts up
and converts the selected object into the source file. The messages delivered from the disassembler are
displayed in the [Output] window.

Function option generator, segment option generator, melody assembler
and mask data checker

The [Tools] menu allows invocation of the following tools:

[WinFOG]  Function option generator winfog (Chapter 9)
[WInSOG]  Segment option generator winsog (Chapter 10)
[WIinMLA]  Melody assembler winmla (Chapter 11)
[WinMDC]  Mask data checker winmdc (Chapter 12)

Refer to the respective chapter for how to use each tool.

Note: These tools do not support some models (no device information definition file is provided). In this
case, other tools are provided for each model. However those tools cannot be invoked from the
[Tools] menu.
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3.9 Tool Option Settings

The development tools have startup options that can be specified when invoking them.
These settings can be made in the [Settings] dialog box that appears by selecting [Settings...] from the
[Build] menu.

Setlings
Aszembler | Linker I Debugger I Hex Corverter I
Source | E rror file | [ebug info | Ligt file | Defines

[Default] Mo Ves Mo
[ zub.s Mo Mo Mo
[ main.z Mo Mo Ma
4 | |

0K I Cancel | Sppi | Help |

Click the tool name tab to view option settings of each tool.

Clicking the [OK] button updates option setting information in the project and then closes the dialog box.
To continue to select other tool options, click the [Apply] button. This does not close the dialog box.
Clicking the [Cancel] button closes the dialog box.

3.9.1 Assembler Options

Settings
Aszembler | Linker I Debugger I Hex Conrverter I
Source | Error file | Debug info | Ligt file | Defines

[Drefault] Mo Yex Mo
[ sub.s Mo Mo Ma
[ main.z Mo Mo Mo
1 | |

(u] % I Cancel | Sppl | Help |

In this dialog, the following four assembler options can be selected.

[Error file]  Output of an error file (No: Not output, Yes: Output)

[Debug info] Addition of debugging information to the relocatable object (No: Not added, Yes: Added)
[List file] Output of the relocatable list file (No: Not output, Yes: Output)

[Defines] Name definition for conditional assembly (Enter a define name.)
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The edit box shows the default setting ([Default]) and the list of source files in the project.
The default setting applies to all the sources excluding ones that are specified independently.
To select options of a specific source, select the check box at the front of the source file name.

Check here - O sub.s No No No

Each of the [Error file], [Debug info] and [List file] options is set to either "No" or "Yes" and it toggles by
double-clicking. For example, to change the default [List file] option from "No" to "Yes", double click "No"
in the [Default] line. It changes to "Yes".

Source Error file Debug info  List file Defines

[Default] No Yes NoO — Double-click here. It will be changed to Yes.

To define a name for conditional assembly, double-clicking the [Defines] part.

Source Error file Debug info  List file Defines
[Default] No Yes No — Double-click here, then type a define name.

An text box appears. Type a name in the box. If two or more names are to be entered, separate each name
with a comma (,).

Refer to Chapter 4, "Assembler”, for details of the assembler options.

3.9.2 Linker Options

Settings E
fszembler  Linker |Debugger| Hex Converterl
Source |Bss | cope o Mew | Delte |
O [Defaul] Syl | el |
[ s35ubMath 5
O Tror_watch.s
[0 E35URDISP.S
1] | ]
[ Disable all branch optimizations ¥ Output absolute ist file
[™ Disable insertion of branch extension [V Dutput Map file
[ Output Ermor log file [~ Dutput Symbal file
™ Disable removal branch optimization [ Output cross reference file
[+ dd source debug information

(] I Catcel | Apply | Help |

In this dialog, section allocation, symbol definition and other linker options can be specified.
The work bench generates a linker command file including these specifications, and specifies it when
invoking the linker.

Specifying section allocation
This option is set by default as all the sections will be allocated from the memory start address. To
specify a section start address, double click the cell and then enter the address.

Source BSS CODE DATA
=l [Default] ~ Double-click here to change default CODE section start address, then type an address.
Source BSS CODE DATA

[Defaul] ox100 |

The edit box shows the default setting ([Default]) and the list of source files in the project.
The default setting applies to all the sections excluding those of the source specified.
To set a specific source independently, select the check box at the front of the source file name.

Check here - O I8 0x200

S5U1C63000A MANUAL EPSON 41
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 3: WORK BENCH

Symbol definition

To define a symbol, click the [New] button and then enter the symbol name and address in the edit
box.

Symbol Addr
[ ] [ ] < Enter a symbol name and the address.

To modify a symbol name or address, double click the name or the address in the edit box and then
enter a new name or address.

Symbol Addr

TEST 0x0000  Double-click to modify.

To delete a symbol, highlight the symbol line by clicking and then click the [Delete] button.

Other option selections

[Disable all branch optimization] check box
Select this option if extension code insertions, deletions and corrections are not necessary.

[Disable insertion of branch extension] check box
Select this option if extension code insersions are not necessary.

[Output Error log file] check box
Select this option to generate the error log file of the linker.

[Disable removal branch optimization] check box
Select this option if extension code deletions are not necessary.

[Add source debug information] check box
Select this option to add the debugging information. If this option is not specified, the sources
cannot be displayed in debugging.

[Output absolute list file] check box
Select this option to generate the absolute list file.

[Output Map file] check box
Select this option to generate the link map file.

[Output Symbol file] check box
Select this option to generate the symbol file.

[Output cross reference file] check box
Select this option to generate the cross reference file.

Refer to Chapter 5, "Linker", for details of the linker options.
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3.9.3 Debugger Options

Settings
Assemblerl Linker Debugger | Hex Eonverterl

COM Port; bpz:

Eov | "

Initial Command:

CHAPTER 3: WORK BENCH

[COM Port:] list box

Select a COM port of the personal
computer used to communicate with
the ICE. COML is set by default.

[bps:] list box
Select a baud rate to communicate

If "test. abs™

=l with the ICE. 9600 bps is set by
default.

[Initial Command:] edit box
This box is used to edit the debugger
_|;| commands to be executed when the
k debugger starts up. The work bench
generates a command file with the

commands entered in this box and

0K I Cancel

fply | Help | specifies it when invoking the

3.9.4 HEX Converter Options

Settings

Assemblell Linkerl Debugger Hex Carverter |

debugger. A load command is
initially set so that the debugger can
load the object at start up.

Refer to Chapter 8, "Debugger", for
details of the debugger options.

[Output Format:] list box
An output format of the executable
object to be generated by the build

Diutput Format: task can be selected.
ﬁ?sloll_tlﬂe Obiect I™ Do not fill rmom with DxFF When "Absolute Object" is selected,
il Fex

™ Output enor log file

the build task will be terminated
after linking has completed. The

Carwerts an absolute object file in [EEE-635 HEX converter will not be invoked.
format to a hex file in Motarola-5 format. When "Intel Hex" or "Motorola S" is

selected, the HEX converter will be
invoked after linking has completed.
Other HEX converter options
become selectable when one of them
is selected.

Ok I Cancel

Apply Help |

[Do not fill room with OxFF] check box

Select this option when not filling

the unused program area with OxFF.

[Output error log file] check box
Select this option to generate the
error log file of the HEX converter.

Refer to Chapter 6, "HEX Converter", for
details of the HEX converter options.
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3.10 Work Bench Options

[Options...] in the [Tools] menu allows selection of some options for customizing the work bench. When
this menu item is selected, a dialog box appears.

— File Menu Print

R Files: |4 _I; Ukt & lnch © mm

AL Projects: |4 _|::‘ Fant: ICDurier My j
— Editor

Ao 5 ave: ID _I; I Line No.

Tert [ — -

Coment [ —

Pseud Instruction
{ssember] — B
Pzeud Instruction I_ j

[PreProcesser):
Label: I_ j
Line No.: I_ j Cancel

File menu options
[MRU Files:] box

This option allows selection of a number of recently used files to be listed in the [File] menu. The
selectable range is 0 to 9.

[MRU Projects:] box

This option allows selection of a number of recently used project files to be listed in the [File]
menu. The selectable range is 0 to 9.

Print options
[Unit:] radio button
This option allows selection of a unit used for specifying the margins of the printing sheet. Either
"inch" or "mm" can be selected. This selection affects the margin setup field in the [Page Setup...]
dialog box.
[Font:] list box
This option allows selection of a font used for printing the document in the [Edit] window.

Editor options
[Auto Save:] box
This option sets an auto-save interval for the document to be edited in the [Edit] window. The
selectable range is 0 to 999 minutes. When 0 is selected, the document being edited will not be
automatically saved.
[Line No.] check box
This option enables or disables the line number display in the [Edit] window.

Color selection list box

These list boxes allow selection of colors used to display the document in the [Edit] window. Text
(mnemonics), comments, assembler pseudo-instructions, preprocessor pseudo-instructions, labels
and line numbers are displayed with different colors selected here.

Note: The contents selected in this dialog box will be effective after restarting the work bench.
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3.11 Short-Cut Key List

Key operation Function
Ctrl + N Creates a new document
Ctrl + O Opens an existing document
Ctrl + F12 Opens an existing document
Ctrl+S Saves the document
Ctrl + P Print the active document
Ctrl + Shift + F12 Print the active document
Ctrl+ 2z Undoes the last action
Alt + BackSpace Undoes the last action
Ctrl + X Cuts the selection and puts it on the clipboard
Shift + Delete Cuts the selection and puts it on the clipboard
Ctrl+ C Copies the selection to the clipboard
Ctrl + Insert Copies the selection to the clipboard
Ctrl + V Inserts the clipboard contents at the insertion point
Shift + Insert Inserts the clipboard contents at the insertion point
Ctrl + A Selects the entire document
Ctrl + F Finds the specified text
F3 Finds next
Shift + F3 Finds previous
Ctrl + H Replaces the specified text with different text
Ctrl + G Moves to the specified location
Ctrl + F7 Assembles the file
F7 Builds the project
Ctrl + Break Stops the build
F5 Debugs the project
Alt + F7 Edits the project build and debug settings
Ctrl + Tab Next MDI Window
Short-cut-key Opens the popup menu
Shift + F10 Opens the popup menu

3.12 Error Messages

The work bench error messages are given below.

Error message

Description

<filename> is changed by another editor. Reopen this file?

The currently opened file is modified by another editor.

Cannot create file: <filename>

The file (linker command file, debugger command file,
etc.) cannot be created.

Cannot find file: <filename>

The source file cannot be found.

Cannot find ICE parameter file

The ICE parameter file cannot be found.

Cannot open file: <filename>

The source file cannot be opened.

You cannot close workspace while a build is in progress.
Select the Stop Build command before closing.

The project close command or work bench terminate
command is specified while the build task is being
processed.

Would you like to build it?

The debugger invoke command is specified when the
build task has not already been completed.
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3.13 Precautions

(1) The source file that can be displayed and edited in the work bench is limited to 16M byte size.

(2) The label search and coloring function of the work bench does not support labels that have not ended
with a colon (3).

(3) The work bench can create a make, linker command and debugger command files, note, however, that
these files or settings created with another editor cannot be input into the work bench.
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CHAPTER4 ASSEMBLER

This chapter describes the functions of the assembler as63 and grammar involved with the creation
of assembly source files.

4.1 Functions

The assembler as63 is a tool that constitutes the core of this software package. It assembles (translates)

assembly source files and creates object files in the machine language.

The functions and features of the assembler are summarized below:

e Allows absolute and relocatable sections mixed in one source.

¢ Allows to develop programs in multiple sources by creating relocatable object files that can be com-
bined by the linker.

¢ Can add source debugging information for source debugging on the debugger.

e Upper compatible with the old S1C63 preprocessor and assembler.

The assembler provides the following additional functions as well as the basic assembly functions:
® Macro definition and macro invocation

¢ Definition of Define name

e Operators

e Insertion of other file

e Conditional assembly

The assembler processes source files in two stages: preprocessing stage and assembling stage. The
preprocessing stage expands the additional function part described in the source file to mnemonics that
can be assembled, and delivers them to a temporary file (preprocessed file). The assembling stage as-
semble the preprocessed file to convert the source codes into the machine codes.

4.2 Input/Output Files

Assembly source file

Assembler
as63
file.Ist file.o file.ms file.err
Relocatable Obiject file Preprocessed Error file
list file D source file
to Linker

Fig. 4.2.1 Flow chart
4.2.1 Input File

Assembly source file
File format: Text file
File name: <File name>.s

<File name>.ms (A preprocessed source file created by the assembler or disassembler.)

Description: File in which a source program is described. If the file extension is omitted, the
assembler finds a source file that has the specified file name and an extension ".s".

Note: When a ".s" source file is specified, it will be processed in the preprocessing stage

and then the assembling stage. When a ".ms" source file is specified, it will be
processed only in the assembling stage. Therefore, ".ms" files cannot include prepro-

cessor instructions.
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4.2.2 Output Files

Object file
File format:
File name:

Output destination:
Description:

Relocatable list file

File format:
File name:

Output destination:
Description:

Preprocessed file
File format:
File name:

Output destination:
Description:

Error file
File format:
File name:

Output destination:
Description:

Binary file in relocatable IEEE-695 format
<file name>.o (The <file name> is the same as that of the input file, unless otherwise
specified with the -o option.)

Current directory

File in which machine language codes are stored in a relocatable form available for
the linker to link with other modules and to generate an executable absolute object.

Text file

<file name>.Ist (The <file name> is the same as that of the input file, unless other-
wise specified with the -o option.)

Current directory

File in which offset locations, machine language codes and source codes are stored
in plain text.

Text file

<file name>.ms (The <file name> is the same as that of the input file, unless other-
wise specified with the -o option.)

Current directory

File in which instructions for preprocessing (e.g. conditional assembly and macro
instructions) are expanded into an assembling format.

Text file

<file name>.err (The <file name> is the same as that of the input file, unless other-
wise specified with the -o option.)

Current directory

The file is created if the -e option is specified. It records error messages and other
information which the assembler delivers via the Standard Output (stdout).
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4.3 Starting Method

General form of command line

as63 A [options] A [<source file name>]

A denotes a space.
[ ] indicates the possibility to omit.

Source file name
In the command line, only one assembly source file can be specified at a time. Therefore, you will
have to process multiple files by executing the assembler the number of times equal to the number of
files to be processed.

Along file name supported in Windows and a path name can be specified. When including spaces in
the file name, enclose the file name with double quotation marks (").

Options

The assembler comes provided with the following six start-up options:

-d <define name>

Function:
Explanation:

Function:
Explanation:

Default:

-0 <file name>

Function:
Explanation:

Default:

Function:
Explanation:
Default:

Function:
Explanation:

Default:

Function:
Explanation:

Default:

Definition of Define name

¢ Works in the same manner as you describe "#define <define name>" at top of
the source. It is an option to control the conditional assembly at the start-up.

* One or more spaces are necessary between -d and the <define name>.

e To define two or more Define names, repeat the specification of "-d <define
name>".

Addition of debugging information

e Creates an output file containing symbolic/source debugging information.

¢ Always specify this function when you perform symbolic/source debugging.
If this option is not specified, no debugging information will be added to the
relocatable object file.

Specification of output path/file name

e Specifies an output path/file name without extension or with an extension ".0".
If no extension is specified, ".0" will be supplemented at the end of the specified
output path/file name.

The input file name is used for the output file names.

Ignore character case of symbols
¢ Allows description of symbols in case insensitive.
If this option is not specified, symbol names will be case sensitive.

Output of relocatable list file
¢ Outputs a relocatable list file.
If this option is not specified, no relocatable list file will be output.

Output of error file

e Creates an .err file which contains the information that the assembler outputs to
the Standard Output (stdout), such as error messages.

If this option is not specified, no error file will be created.

When entering an option in the command line, you need to place one or more spaces before and after
the option. The options can be specified in any order. It is also possible to enter options after the
source file name.

Example: c:\ epson\s1c63\bin\as63 -g -e -|

-d TEST1 -d TEST2 test.s
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4.4 Messages

The assembler delivers all its messages through the Standard Output (stdout).

Start-up message
The assembler outputs only the following message when it starts up.

Assenbl er 63 Ver X.Xxx
Copyright (C) SEI KO EPSON CORP. 1998-2001

End message
The assembler outputs the following messages to indicate which files have been created when it ends
normally.
Created preprocessed source file <FI LENAMVE. MS>
Created rel ocatabl e object file <FI LENAME. O>
Created relocatable list file <FILENAME. LST>
Created error log file <FI LENAVE. ERR>

Assenmbly O error(s) O warning(s)

Usage output
If no file name was specified or the option was not specified correctly, the assembler ends after
delivering the following message concerning the usage:
Usage: as63 [options] <file name>
Options: -d <synbol > Add preprocess definition

-e Qutput error log file (.ERR

-g Add source debug information in object
-1 Qut put relocatable list file (.LST)
-C I gnore character case of synbols

-0 <file nane> Specify output file nane
File name: Source file nane (.S or .MS)

When error/warning occurs
If an error is produced, an error message will appear before the end message shows up.
Example:
TEST. S(5) Error: Illegal syntax
Assenbly 1 error(s) O warning(s)

In the case of an error, the assembler ends without creating an output file. If an error occurs at the
preprocessing stage in the assembler, the assembler stops processing and outputs preprocess-level
errors only.

If a warning is issued, a warning message will appear before the end message shows up.
Example:

TEST. S(6) Warning: Expression out of range

Assenbly O error(s) 1 warning(s)

In the case of a warning, the assembler ends after creating an output file.
The source file name that was specified in the command line will appear at the beginning of the error

and warning messages.
For details on errors and warnings, refer to Section 4.10, "Error/ Warning Messages".
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4.5 Grammar of Assembly Source

Assembly source files should be created on a general-purpose editor or the source editor of the work
bench. Save sources as standard text files. For the file name, a long file name supported in Windows can
be specified.

This section explains the rules and grammar involved with the creation of assembly source files.

4.5.1 Statements

Each individual instruction or definition of an assembly source is called a statement. The basic composi-
tion of a statement is as follows:

Syntax pattern

(1) Mnemonic Operand (;comment)

(2) Assembler pseudo-instruction Parameter (;comment)

(3) Label: (;comment)

(4) ;comment

Example: <Statement> <Syntax Pattern>

#include "define.h" 2)
.set 101, Oxfff1l (2)

; TEXT SECTION (ROM 13bit width) 4)
.org 0x100 (2)

NM : 3)
reti (1)
nop (1)
nop (1)
jr NM (1)
.org 0x110 2)

BOOT: 3)
Id % , Ox4 (1)
Id %, 0 (1)
ld %,0 1
ldb %ext,0 ;clear memory0to3 (1)

The example given above is an ordinary source description method. For increased visibility, the elements
composing each statement are aligned with tabs and spaces.
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Restrictions
¢ Only one statement can be described in one line. A description containing more than two instructions
in one line will result in an error. However, a comment or a label may be described in the same line
with an instruction.

Example:
; K
BOOT: Id % , Ox4
i Error
BOOT: Id % , Ox4 I d %, 0x0

¢ One statement cannot be described in more than one line. A statement that cannot complete in one
line will result in an error.

Example:
.word 0x0, 0x1, 0x2, 0x3 ... OK
.word Oxa, Oxb, Oxc, 0xd ... OK
.word 0x0, 0x1, 0x2, 0x3

Oxa, Oxb, Oxc, 0xd ... Error

e The maximum describable number of characters in one line is 259 (ASCII characters). If this number is
exceeded, an error will result.

¢ The usable characters are limited to ASCII characters (alphanumeric symbols), except for use in
comments. Also, the usable symbols have certain limitations (details below).

e The reserved words such as mnemonics and pseudo-instructions are all not case sensitive, while the
user defined items such as labels and symbols are all case sensitive if the -c option is not specified.
Therefore, mnemonics and pseudo-instructions can be written in uppercase (A-Z) characters, lower-
case (a—z) characters, or both. For example, "l1d", "LD", and "Ld" are all accepted as "1d" instructions.
For purposes of discrimination from symbols, this manual uses lowercase characters for the reserved
words.
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4.5.2 Instructions (Mnemonics and Pseudo-instructions)

The assembler supports all the mnemonics of the S1C63000 instruction set and the assembler pseudo-
instructions. The following shows how to describe the instructions.

Mnemonics

An instruction is generally composed of [mnemonic] + [operand]. Some instructions do not contain an
operand.

General notation forms of instructions

General forms:  <Mnemonic>
<Mnemonic> tab or space <Operand>
<Mnemonic> tab or space <Operandl>, <Operand2>
<Mnemonic> tab or space <Operandl>, <Operand2>, <Operand3>
Examples: nop
jr NM
Id % , Ox4

There is no restriction as to where the description of a mnemonic should begin in a line. A tab or space
preceding a mnemonic is ignored.

An instruction containing an operand needs to be separated into the mnemonic and the operand with
one or more tabs or spaces. If an instruction requires multiple operands, the operands must be
separated from each other with one comma (,). Space between operands is ignored.

The elements of operands will be described further below.

Types of mnemonics
The following 39 types of mnemonics can be used in the S1C63 Family:

add adc and bit calr calz clr cnp dec ex halt inc int jpjr jrc jrnc jrnz
jrz Id Idb nop or pop push ret retd reti rets rl rr shc set sll slp srl sub
tst xor

For details on instructions, refer to the "S1C63000 Core CPU Manual".

Note

The assembler is commonly used for all the S1C63 Family models, so all the instructions can be
accepted. Be aware that no error will occur in the assembler even if instructions or operands unavail-
able for the model are described. They will be checked in the linker.

Assembler pseudo-instructions
The assembler pseudo-instructions are not converted to execution codes, but they are designed to
control the assembler or to set data.
For discrimination from other instructions, all the assembler pseudo-instructions begin with a sharp
(#) or a period (.).

General notation forms of pseudo-instructions

General forms:  <Pseudo-instruction>

<Pseudo-instruction> tab or space <Parameter>

<Pseudo-instruction> tab or space <Parameter1> tab, space or comma <Parameter2> ...
Examples: #defi ne SWw 1

.org 0x100

.comm BUF 4

There is no restriction as to where the description of an instruction may begin in a line.

An instruction containing a parameter needs to be separated into the instruction and the parameter
with one or more tabs or spaces. If an instruction requires multiple parameters, they are separated
from each other with an appropriate delimiter.
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Types of pseudo-instructions
The following 25 types of pseudo-instructions are available:

#i ncl ude #define #macro #endm #i f def #ifndef #el se #endif #defnum
.abs .align .org .code .data .bss .codeword .word .conmm .| conm

.global .set .list .nolist .stabs .stabn
For details of each pseudo-instruction and its functionality, refer to Section 4.7, "Assembler Pseudo-
Instructions".

Restriction

The mnemonics and pseudo-instructions are all not case sensitive. Therefore, they can be written in
uppercase (A-Z) characters, lowercase (a-z) characters, or both. For example, "1d", "LD", and "Ld" are
all accepted as "ld" instructions. However, the user defined symbols used in the operands or param-
eters are case sensitive. They must be the same with the defined characters. When assembling with the

non

¢" option, all symbols are case insensitive.

4.5.3 Symbols (Labels)

A symbol (label) is an identifier designed to refer to an arbitrary address in the program. It is possible to
refer to a branch destination of a program or a data memory address using the defined symbol.

Definition of a symbol
Usable symbols are defined as 16-bit values by any of the following methods:

1. <Symbol>:
Example: LABEL1:
... LABEL1 isalabel that indicates the address of a described location.

Preceding spaces and tabs are ignored. It is a general practice to describe from the top of a line.

2. Definition using the .set pseudo-instruction
Example: . set ADDR1 Oxff 00
... ADDR1 isasymbol that represents absol ute address 0xff0O.

3. Definition using the .comm or .Icomm pseudo-instruction
Example: .conm BUF1 4
... BUF1 isalabel that represents a RAM address.

The .comm and .lcomm pseudo instructions can define labels only in bss sections (data memory
such as RAM). Program memory addresses cannot be defined.

Reference with symbols
A defined symbol denotes an address.
The actual address value should be determined in the linking process, except in the case of absolute
sections.
Examples: LABEL1:

jr LABEL1 ... jumps to the LABEL 1 |ocation.

.set 1O M OxfffoO
.org 0x0000

. bss

.comm COUNT1 1

. code

| db %ext, | O_Mah

| db %l ,1 0 M@ .. OxfffOisloaded to X-register. (@h and @l are symbol masks.)
inc [ COUNT1] ... Regarded as inc [0x0000].
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Scope

The scope is a reference range of a symbol (label). It is called local if the symbol is to be referenced
within the same file, and it is called global if the symbol is to be referenced from other files.

Any defined symbol's scope is local in default. To make a symbol's scope global, use the .global
pseudo-instruction both in the file in which the symbol is defined and in the file that references the
symbol.

A double definition of local symbols will be an error at the assembly stage, while a double definition
of global symbols will be an error at the link stage.

Example:
File in which global symbol is defined (filel)
. gl obal SYMBOL ... Global declaration of asymbol which isto be defined in thisfile.
SYMBQOL:
LABEL: ... Local symbol

(Can be referenced to only in thisfile)

File in which a global symbol is referenced to (file2)

. gl obal SYMBOL ... Global declaration of asymbol defined in other source file.
call SYMBOL ... Symbol externally referenced to.
LABEL: ... Local symbol

(Treated as a different symbol from LABEL of filel)

The assembler regards those symbols as those of undefined addresses in the assembling, and includes
that information in the object file it delivers. Those addresses are finally determined by the processing
of the linker.

0 When a symbol is defined by the .comm pseudo-instruction, that symbol will be a global symbol.
Therefore, in a defined file, no global declaration needs to be made using the .global pseudo-instruc-
tion. On the contrary, in a file to be referenced, the global declaration is necessary prior to the refer-
ence.

Symbol masks

Symbol masks are designed to acquire the upper 8-bit address and the lower 8-bit address from a
symbol representing a 16-bit address.

The following 5 types of symbol masks can be used:

@l or @L Acquires the lower 8 bits of an absolute address.
@h or @H Acquires the upper 8 bits of an absolute address.
@rl or @RL Acquires the lower 8 bits of a relative address.

@rh or @RH Acquires the upper 8 bits of a relative address.
@xh or @XH Acquires the upper 8 bits of an absolute address by inverting them (Used exclu-
sively for the "ldb" instruction combined with the "emp" instruction).

Sample uses:

| db %ext , ADDR@h

| db %! , ADDR@ ... Functions as"ld %x, ADDR (16-hit)"

| db Y%ext , NUMah

add %, NUM@ ... Functions as "add %x, NUM (16-bit)"

I db %ext, LABEL@ h

calr LABEL@ | ... Functions as "calr LABEL (16-bit)"

| db %ext , DATA@h

cnp %, DATA@ ... Functions as"cmp %x, DATA (16-bit)"

. set | O ADDR Oxff12

| db %ext, | O_ADDR@

Id %, [ Wyl ... Functionsas"ld %a, [IO_ADDR]"
S5U1C63000A MANUAL EPSON 55

(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 4: ASSEMBLER

Restrictions

¢ The maximum number of characters of a symbol is 259 (not including colon). If this number is ex-
ceeded, an error will result.

¢ Only the following characters can be used:
A-Z a2z _ 097

¢ A symbol cannot begin with a numeral.

Examples: ; OK ; Error
FOO 11 abl e:
L1: L 1:
. set 10 OxfffoO . set #1 O Oxfffo
.comm BUF 4 .lcomm 1st_BUF 2

e Since symbols are case sensitive by default, uppercase and lowercase are discriminated. When refer-
encing a defined symbol, use the characters exactly the same as the defined symbol.
Examples: _Abcd:

jr _ABCD ... Does not jump to _Abcd
However, symbols will be case insensitive if the -c option is specified.

e The symbol masks are effective only on the defined symbols. If a symbol mask is applied to a numeric
value, an error will result.

e If a symbol mask is omitted, the lower bits effective for that instruction will be used. However, if the
bit value does not fall within the instruction range, an error or warning will be issued.

e Symbols and symbol masks cannot be used on 4-bit immediate values.

4.5.4 Comments

Comments are used to describe a series of routines, or the meaning of each statement. Comments cannot
comprise part of coding.

Definition of comment
A character string beginning with a semicolon (;) and ending with a line feed code (LF) is interpreted
as a comment. Not only ASCII characters, but also other non-ASCII characters can be used to describe
a comment.
Examples: ; This line is a comment |ine.
LABEL: ; This is the conment for LABEL.
ld %, % ;This is the comment for the instruction on the left.

Restrictions
e A comment is allowed up to 259 characters, including a semicolon (;), spaces before, after and inside
the comment, and a return/line feed code.

¢ When a comment extends to several lines, each line must begin with a semicolon.
Examples: ; These are

conment |ines. ... The second line will not be regarded as a comment. An error will
result.
; These are
; conment |ines. ... Bothlineswill be regarded as comments.

455 Blank Lines

This assembler also allows a blank line containing only a return/line feed code. It need not be made into a
comment line using a semicolon.
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4.5.6 Register Names

The CPU register names may be written in either uppercase or lowercase letters.

Table 4.5.6.1 Notations of register names

CHAPTER 4: ASSEMBLER

Register Notation
A Data register A %a, %A, aor A
B Data register B %Db, %B, b or B
BA BA-register pair %ba, %BA, ba or BA
X Index register X %x, %X, x or X
XH Upper 8 bits of X-register |%xh, %XH, xh or XH
XL Lower 8 bits of X-register |%xl, %XL, x| or XL
Y Index register Y %y, %Y,y orY
YH Upper 8 bits of Y-register |%yh, %YH, yh or YH
YL Lower 8 bits of Y-register |%yl, %YL, yl or YL
F Flag register F %f, %F, for F
EXT | Extension register EXT %ext, YEXT, ext or EXT
SP1 |Stack pointer SP1 %spl, %SP1, spl or SP1
SP2 | Stack pointer SP2 %sp2, %SP2, sp2 or SP2

Note: "%" can be omitted. These symbols are reserved words, therefore they cannot be used as user-
defined symbol names.

4.5.7 Numerical Notations
This Assembler supports three kinds of numerical notations: decimal, hexadecimal, and binary.

Decimal notations of values

Notations represented with 0-9 only will be regarded as decimal numbers. To specify a negative
value, put a minus sign (-) before the value.
Examples: 1 255 -3

Characters other than 0-9 and the sign (-) cannot be used.
Hexadecimal notations of values

To specify a hexadecimal number, place "0x" before the value.
Examples: Oxla Oxff00

"0x" cannot be followed by characters other than 0-9, a—f, and A-F.

Binary notations of values

To specify a binary number, place "Ob" before the value.
Examples: 0b1001 0b1001100

"0b" cannot be followed by characters other than 0 or 1.
Specified ranges of values

The size (specified range) of immediate data varies with each instruction.
The specifiable ranges of different immediate data are given below.

Table 4.5.7.1 Types of immediate data and their specifiable ranges

Symbol Type Decimal Hexadecimal Binary
imm2 | 2-bit immediate data 0-3 0x0-0x3 0b0-0b11
imm4 | 4-bit immediate data 0-15 0x0—-0xf 0b0-0b1111
imm6 | Software vectored interrupt address 0-64 0x0-0x3f 0b0-0b111111
imm8 | 8-bit immediate data 0-255 0x0—-0xff 0b0-0b11111111
n4 4-bit n-ary specified data 1-16 0x1-0x10 0b0-0b10000
sign8 | Signed 8-bit immediate data -128-127 0x0—0xff 0b0-0b11111111
add6 | 6-bit address 0-64 0x0-0x3f 0b0-0b111111
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Other numerical notations
The following numerical notations can also be used:
nnnnB: Binary numbers
nnnnO: Octal numbers
nnnNnQ: Octal numbers
nnnnH: Hexadecimal numbers

"nnnnB" (binary numbers) and "nnnnH" (hexadecimal numbers) are converted into the new format
("Obnnnn" and "0xnnnn") in the preprocessing stage.

"nnnnO" and "nnnnQ" (octal numbers) are converted into hexadecimal numbers ("Oxnnnn") in the
preprocessing stage.

ASCIl to HEX conversion

One or two ASCII characters (enclosed with ' ') can be described in source files unless converting into
numbers. The numeric operators can also be used. The described characters are converted into ASCII
codes and delivered to the output relocatable object file.

Examples: retd "1 - (retd 0x31)
retd '23 -~ (retd 0x3233)
retd '4'+1 - (retd 0x35)

Note: Three or more characters and the following characters cannot be described:
Control codes (0x0 to 0x1f) space @ [ ] ; ,

4.5.8 Operators

An expression that consists of operators, numbers and/or defined symbols (including labels) can be used
for specifying a number or defining a Define name (only for number definition).

The preprocess in the assembler handles expressions in signed 16-bit data and expands them as hexadeci-
mal numbers.

Types of operators

Arithmetic operators Examples

+ Addition, Plus sign +0xff, 1+2

- Subtraction, Minus sign -1+2, Oxff-0bl11
* Multiplication Oxf*5

/ Division 0x123/ 0x56

% Residue 0x123%0x56 (%% is also be supported.)
>>  Shifting to right 1>>2

<< Shifting to left 0x113<<3

"H Acquires upper 8 bits 0x1234"H

L Acquires lower 8 bits 0x1234"L

() Parenthesis 1+(1+2*5)

The arithmetic operator returns the result of arithmetic operation on the specified terms.

Logical operators Examples

& Bit AND 0b1101&0b111
| Bit OR 0b123| Oxf f

n Bit XOR 12735

~ Bit inversion ~0x1234

The logical operator returns the result of logic operation on the specified terms.
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Relational operators Examples

== Equal SWe=0

I= Not equal SW =0

< Less than ABC<5

<= Less than or equal ABC<=5

> Greater than ABC>5

>= Greater than or equal ABC>=5

&& AND ABC&&Ox f

[l OR ABC| | 0b1010

The relational operator returns 1 if the expression is true, otherwise it returns 0.

Priority

The operators have the priority shown below. If there are two or more operators with the same
priority in an expression, the assembler calculates the expression from the left.

0) High priority

+ (plus sign), - (minus sign), ~ 1
AH, "L

* 1 % (%%)

+ (addition), - (subtraction)

<<, >>

===, <, <= >, >=

&

N

O X NSO »D

[y
<

11. && !

12. 11 Low priority

Examples
#def num BLK_HEADER_SI ZE 4

#def num BLK_START 0x30+BLK_HEADER_SI ZE* 2

#def num BLK_END BLK_START+4* 2

#macro ADD X  ADDR

| db %ext , (ADDR*2) “H

add %, ( ADDR* 2) AL
#endm

| db %ext , BLK_STARTMH

| db %!, BLK_STARTAL

| d [ %], 0b11&0x110

| db %ext, ~BLK_ENDMH

cnp %, BLK_ENDML

ADD X  (0x1200+0x34)*2

... Can be used in macros.

;. Wx=BLK_START

; cnp 9%, BLK_END

;o Ux+=0x1234*2
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Precautions
e Minus numbers -1 to -32768 are handled as 0xffff to 0x8000.

¢ The assembler handles expressions as 16-bit data. Pay attention to the data size when using it as 4-bit
immediate data, especially when it has a minus value.

Example:
ld %, -2+1 ... NG. It will be expanded as"ld a,0xffff".
ld %, (-2+1) &0xf ... OK. It will be expanded as"Id a,0xf".

¢ Expressions are calculated with a sign (like a signed short in C language).
Pay attention to the calculation results of the >>, / and % operators using hexadecimal numbers.
Example:
.set NUML Oxfffe/2  ..-2/2=-1(Oxffff)
The/ and % operators can only be used within the range of +32767 to -32768.
.set NUMR Oxfffe>>1 .. -2>>1=-1(Oxffff)
Mask as (Oxfffe>>1)& Ox7fff.

¢ When using an expression in a #define statement, it will be expanded as is. Pay attention when a
number is defined using the #define pseudo-instruction.

Example:
#define NUML 1+1
I d %, NUML* 2 ... Thiswill be expanded as"ld %a, 1+1*2" (=3).
#define NUMR (1+1)
I d %, NUMR* 2 ... Thiswill be expanded as"ld %a, (1+1)*2" (=4).

* Do not insert a space or a tab between an operator and a term.

4.5.9 Location Counter Symbol " $'

The address of each instruction code is set in the 16-bit location counter when a statement is assembled. It
can be referred using a symbol "$" as well as labels. "$" indicates the current location, thus it can be used
for relative branch operation. The operators can be used with this symbol similar to labels.

Example: jr $ ... Jumps to this address (means endless loop).
jr $+2 ... Jumps to two words after this address.
jr $-10 ... Jumps to 10 words before this address.

jr $+16+(16*(BLK>16)) ... Operators and defined symbols can be used.

Precaution

When the address referred to relatively with "$" is in another section, it should be noted if the in-
tended section resides at the addressed place, because if the section is relocatable, the absolute
address is not fixed until the linking is completed.

4.5.10 Optimization Branch Instructions for Old Preprocessor

The old version of the S1C63 preprocessor has optimization branch instructions for optimizing the
extension code. Since this function is supported by the linker in the current version, they are expanded
without an extension code in the assembler. The relative distance to the label does not affect this expan-
sion.

Optimization Branch Instruction Mnemonic after Expansion
Xjr LABEL jr LABEL
Xjrc LABEL jrc LABEL
Xjrnc LABEL jrnc LABEL
Xjrz LABEL jrz LABEL
Xj rnz LABEL jrnz LABEL
xcalr LABEL calr LABEL

A
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4.6 Section Management

4.6.1 Definition of Sections

The memory configuration of the S1C63 Family microcomputer is divided into a code ROM that contains
programs written, and data memories such as data RAM and I/ O memory. Moreover, some models carry
a data ROM that holds static data written.

A section refers to an area where codes are written (or to be mapped), and there are three types of sec-
tions in correspondence with the memories:

1. CODE section  Area located within a code ROM.
2. DATA section Area located within a data ROM.
3. BSS section Denotes a RAM area.

To allow to specify these sections in a source file, the assembler comes provided with pseudo-instruc-
tions.

CODE section

The .code pseudo-instruction defines a CODE section. Statements from this instruction to another
section defining instruction will be regarded as program codes, and will be so processed as to be
mapped in the code ROM. The source file will be regarded as a CODE section by default. Therefore,
the part that goes from top of the file, to another section will be processed as a CODE section. Because
this section is of 13 bits/word, 4-bit data cannot be defined.

DATA section

The .data pseudo-instruction defines a DATA section. Statements from this instruction to another
section defining instruction will be regarded as 4-bit data, and will be so processed as to be mapped in
the data ROM. Therefore, nothing else can be described in this area other than the symbols for
referring to the address of the data ROM, the 4-bit data defining pseudo-instruction (.word), and
comments. This section is applied only to models having a data ROM.

BSS section
The .bss pseudo-instruction defines a BSS section. Statements from this instruction to another section
defining instruction will be regarded as 4-bit data, and will be so processed as to be mapped in the
data memory (RAM). Therefore, nothing else can be described in this area other than the symbols for
referring to the address of the data memory, the area securing pseudo-instructions (.comm and
comm).
The .comm pseudo-instruction and the .Icomm pseudo-instruction are designed to define the symbol
and size of a data area. Although the BSS section basically consists in a RAM area, it can as well be
used as a data memory area, such as display memory and I/ O memory. Since code definition in this
area is meaningless in embedded type microcomputers, such as those of the S1C63 Family, nothing
else can be described other than the two instructions and comments.

4.6.2 Absolute and Relocatable Sections

The assembler is a relocatable assembler that always generates an relocatable object and needs the linker
to make it into an executable absolute object. However, each section in one source can be absolute or
relocatable depending on how they are described. The section whose absolute address is specified with
the .org pseudo-instruction in the source is an absolute section, while the section whose absolute address
is not specified is an relocatable section. Absolute addresses of relocatable sections will be fixed by the
linker. Both types of sections can be included in one source.
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4.6.3 Sample Definition of Sections

C(;DEl (Relocatable program)

.data '
DATAl (Relocatable data definition)

. bss
BéSl (Relocatable RAM area definition)

. code

.org 0xO ... If this specification is omitted, a CODE section begins from the address following CODE1.
CdDEZ (Absolute program)

. bss

.org 0xO ... If this specification is omitted, a BSS section begins from the address following BSS1.
BéSZ (Absolute RAM area definition)

. code
CdDES (Relocatable program)

.data

.org 0x8000 ... If this specification is omitted, a DATA section begins from the address following DATA L.

DATAZ2 (Absolute data definition)

In the section definition shown above, absolute sections and relocatable sections are mixed in one source.
Absolute sections are sections whose absolute addresses are specified with the .org pseudo-instructions.
CODE2, BSS2 and DATA?2 are absolute sections. Absolute sections will be located at the place specified.

Other sections are relocatable in the sense that the absolute location addresses are not fixed at the assem-
bly stage and will be fixed later at the linking stage.

Precautions
When there appears in a section a statement which is designed for other section, a warning will be
issued and a new section will be started according to the statement.
Examples: . code
.comm BUF 16 ... Warning; A new bss section begins
. bss
Id %, Yb ... Warning; A new code section begins
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4.7 Assembler Pseudo-I nstructions

The assembler pseudo-instructions are not converted to execution codes, but they are designed to control
the assembler or to set data.

For discrimination from other instructions, all the assembler pseudo-instructions begin with a character
"#" or ".". The instructions that begin with "#" are preprocessed pseudo-instructions and they are ex-
panded into forms that can be assembled. The expanded results are delivered in the preprocessed file

(.ms). The original statements of the pseudo-instructions (#) are changed as comments by attaching a ;
before delivering to the file. The instruction that begins with "." are used for section and data definitions.
They are not converted at the preprocessing stage.

All the pseudo-instruction characters are not case sensitive.

The following pseudo-instructions are available in the assembler:

Pseudo-instruction Function

#include Includes another source.
#define Defines a constant string.
#defnum Defines a constant number. ([1)
#macro—#endm Defines a macro.

#ifdef—#else—#endif Defines an assemble condition.
#ifndef—#else—#endif Defines an assemble condition.

.abs Specifies absolute assembling. ()

.align Sets alignment of a section.

.org Sets an absolute address.

.code Declares a CODE section (mapping to the built-in code ROM).
.data Declares a DATA section (mapping to the built-in data ROM).
.bss Declares a BSS section (mapping to the built-in RAM).
.codeword Defines data in the CODE section.

.word Defines data in the DATA section.

.comm Secures a global area in the BSS section.

comm Secures a local area in the BSS section.

.global Defines an external reference symbol.

.set Defines an absolute address symbol.

list Controls assembly list output.

.nolist Controls assembly list output.

.stabs Debugging information (source name).

.stabn Debugging information (line number).

[l: Maintained only for compatibility with the older assembler.
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4.7.1 Include I nstruction (#include)

The include instruction inserts the contents of a file in any location of a source file. It is useful when the
same source is shared in common among several source files.

Instruction format

#include "<File name>"

e A drive name or path name can as well be specified as the file name.
* One or more spaces are necessary between the instruction and the "<File name>".
¢ Character case is ignored for both #include itself and "<File name>".

Sample descriptions:
#i ncl ude "sanpl e. def "
#i ncl ude "c: \ EPSON\ S1C63\ header\ conmon. h"

Expansion rule
The specified file is inserted in the location where #include was described.

Precautions
¢ Only files created in text file format can be inserted.

e The #include instruction can be used in the including files. However, nesting is limited up to 10 levels.
If this limit is surpassed, an error will result.
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4.7.2 Define I nstruction (#define)

Any substitute character string can be left defined as a Define name by the define instruction (#define),
and the details of that definition can be referred to from various parts of the program using the Define
name.

Instruction format
#define <Define name> [<Substitute character string>]

<Define name>:
e The first character is limited to a—z, A-Z, ? and _.
e The second and the subsequent characters can use a-z, A-Z, 0-9, ? and _.
e Uppercase and lowercase characters are discriminated. (#define itself is case insensitive.)
When assembling with the "-¢" option, all symbols are case insensitive.
¢ One or more spaces or tabs are necessary between the instruction and the Define name.

<Substitute character string>:
e When writing all characters can be used, but a semicolon (;) is interpreted as the start of a comment.
e Uppercase and lowercase characters are discriminated.
¢ One or more spaces or tabs are necessary between the Define name and the substitute character string.
e The substitute character string can be omitted. In that case, NULL is defined in lieu of the substitute
character string. It can be used for the conditional assembly instruction.

Sample definitions:

#def i ne TYPE1

#defi ne L1 LABEL_01
#def i ne Xreg %x

#define  CONST (DATA1+DATA2)*2
Expansion rule

If a Define name defined appears in the source, the assembler substitutes a defined character string
for that Define name.

Sample expansion:
#define I NT_F1 Oxfffo
#idefine INT_F1 1 O

set [INT_F1], INT_F1_1 ..Expandedto"set [Oxfff0],0".
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Precautions

e The assembler only permits backward reference of a Define name. Therefore the name definition must
precede the use of it.

¢ Once a Define name is defined, it cannot be canceled. However, redefinition can be made using
another Define name.
Example:
#defi ne XL %l
#define Xl ow XL
Idb [ Xl ow, %ba ... Expanded to "ldb [%xI],%ba".

¢ When the same Define name is defined duplicatedly, a warning message will appear. Until it is
redefined, it is expanded with the original content, and once it is redefined, it is expanded with the
new content.

¢ No other characters than delimiters (space, tab, line feed, and comma) can be added before and after a
Define name in the source, unless they are enclosed in [ ] or [ ]+. However, an operator or a symbol
mask (@..) can be added to a Define name string without delimiters.

Examples:
#def i ne I NT_F Oxfff
t st [INT_F1],0 ;tst [Oxfff1l],07? ... Specification likethisisinvalid.

#def i ne L LABEL
| db %ext, L@ ... Replaced with "ldb %ext,LABEL @h".
| db Il , L@ ... Replaced with "ldb %xI,LABEL@I".

e When using an expression in a #define statement, it will be expanded as is. Pay attention when a
number is defined using the #define pseudo-instruction.

Examples:
#def i ne NUML  1+1
I d %, NUML* 2 ... Expanded as"Id %a, 1+1*2" (=3).
#defi ne NUMR  (1+1)
I d %, NUMR* 2 ... Expanded as"Id %a, (1+1)*2" (=4).

¢ The internal preprocess part of the assembler does not check the validity of a statement as the result of
the replacement of the character string.
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4.7.3 Numeric Define Instruction (#defnum)

Instruction format
#defnum <Numeric Define name> <Number>

Function
The #defnum pseudo-instruction is provided for compatibility with the older assembler. In the older
assembler, #defnum is required to define a numeric constant, while #define is for defining a string. In
the new assembler, there is no need to differentiate between a numeric constant and a string.
Therefore the new assembler should use the #define instruction.
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4.7.4 Macro I nstructions (#macro ... #endm)

Any statement string can be left defined as a macro using the macro instruction (#macro), and the content
of that definition can be invoked from different parts of the program with the macro name. Unlike a
subroutine, the part that is invoking a macro is replaced with the content of the definition.

Instruction format

#macro <Macro name> [<Dummy parameter>] [,<Dummy parameter>] ...
<Statement string>
#endm

<Macro name>:
e The first character is limited to a—z, A-Z, ? and _.
¢ The second and the subsequent characters can use a-z, A-Z, 0-9, ? and _.
e Uppercase and lowercase characters are discriminated. (#macro itself is case insensitive.)
When assembling with the "-¢" option, all symbols are case insensitive.
¢ One or more spaces or tabs are necessary between the instruction and the macro name.

<Dummy parameter>:
e Dummy parameter symbols for macro definition. They are described when a macro to be defined
needs parameters.
* One or more spaces or tabs are necessary between the macro name and the first parameter symbol.
When describing multiple parameters, a comma (,) is necessary between one parameter and another.
¢ The same symbols as for a macro name are available.
¢ The number of parameters are limited according to the free memory space.

<Statement string>:

e The following statements can be described:
- Basic instruction (mnemonic and operand)
- Conditional assembly instruction
- Internal branch label*
- Comments

e The following statements cannot be described:
- Assembler pseudo-instructions (excluding conditional assembly instruction)
- Other labels than internal branch labels
- Macro invocation

[J Internal branch label

A macro is spread over to several locations in the source. Therefore, if you describe a label in a macro,
a double definition will result, with an error issued. So, use internal branch labels which are only
valid within a macro.

¢ The number of internal-branch labels are limited according to the free memory space.

¢ The same symbols as for a macro name are available.

Sample definition:
#define C _RESET 0bl1101

#macro WAIT COUNT
I d %, COUNT
and % , C_RESET

LOOP:
nop
jr LOOP

#endm
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Expansion rules

When a defined macro name appears in the source, the assembler inserts a statement string defined in
that location.

If there are actual parameters described in that process, the dummy parameters will be replaced with
the actual parameters in the same order as the latter are arranged.

The internal branch labels are replaced, respectively, with __L0001 ... from top of the source in the
same order as they appear.

Sample expansion:
When the macro WAIT shown above is defined:
Macro invocation

WAI'T 15

After expansion
JVWALT 15
I d %, 15
and 9% ,0b1101
__Looo1:
nop
jr __ L0001

("_L0001" denotes the case where an internal branch label is expanded for the first timein the source.)

Precautions

The assembler only permits backward reference of a macro invocation. Therefore the macro definition
must precede the use of it.

Once a defined macro name is defined, it cannot be canceled. If the same macro name is defined
duplicatedly, a warning message will appear. Until it is redefined, it is expanded with the original
content, and once it is redefined, it is expanded with the new content. Definition should be done with
distinct names, although the program operation will not be affected.

No other characters than delimiters (space, tab, line feed, and commas) can be added before and after
a dummy parameter in a statement.

The same character string as that of the define instruction cannot be used as a macro name.
When the number of dummy parameters differs from that of actual parameters, an error will result.

The maximum number of parameters and internal branch labels are limited according to the free
memory space.

"

__Lnnnn" used for the internal branch labels should not be employed as other label or symbol.
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4.7.5 Conditional Assembly I nstructions (#ifdef ... #else ... #endif, #ifndef... #else ... #endif)

A conditional assembly instruction determines whether assembling should be performed within the
specified range, dependent on whether the specified name (Define name) is defined or not.

Instruction formats

Format 1) #ifdef <Name>
<Statement string 1>
[#else
<Statement string 2> ]
#endif

If the name is defined, <Statement string 1> will be subjected to the assembling.
If the name is not defined, and #else ... <Statement string 2> is described, then <Statement string 2>
will be subjected to the assembling. #else ... <Statement string 2> can be omitted.

Format 2) #ifndef <Name>
<Statement string 1>
[#else
<Statement string 2> ]
#endif

If the name is not defined, <Statement string 1> will be subjected to the assembling.
If the name is defined, and #else ... <Statement string 2> is described, <Statement string 2> will be
subjected to the assembling. #else ... <Statement string 2> can be omitted.

<Name>:
Conforms to the restrictions on Define name. (See #define.)

<Statement string>:
All statements, excluding conditional assembly instructions, can be described.

Sample description:
#i f def TYPE1

I d %, 0x12
#el se

I d %, 0x13
#endi f

#i fndef SMALL
#define STACKLl 0x31
#endi f

Name definition

Name definition needs to have been completed by either of the following methods, prior to the
execution of a conditional assembly instruction:

(1) Definition using the start-up option (-d) of the assembler.
Example: as63 -d TYPEl sanple.s

(2) Definition in the source file using the #define instruction.
Example: #define TYPEL

The #define statement is valid even in a file to be included, provided that it goes before the
conditional assembly instruction that uses its Define name. A name defined after a conditional
assembly instruction will be regarded as undefined.

When a name is going to be used only in conditional assembly, no substitute character string
needs to be specified.
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Expansion rule
A statement string subjected to the assembling is expanded according to the expansion rule of the
other preprocessing pseudo-instructions. (If no preprocessing pseudo-instruction is contained, the
statement will be output in a file as is.)

Precaution
A name specified in the condition is evaluated with discrimination between uppercase and lowercase.
When assembling with the "-¢" option, all symbols are case insensitive.
The condition is deemed to be satisfied only when there is the same Define name defined.
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4.7.6 Section Defining Pseudo-1 nstructions (.code, .data, .bss)

The section defining pseudo-instructions define one related group of codes or data and make it possible
to relocate by the groups at the later linking stage. Even if these section defining pseudo-instructions are
not used, the section kind will be automatically judged by its contents (however, a warning occurs). If the
new codes or data without section definition are different from the previous code or data kind, they will
be taken as another new section.

.code pseudo-instruction

Instruction format

.code

Function

Declares the start of a CODE section. Statements following this instruction are assembled as those to
be mapped in the code ROM, until another section is declared.

The CODE section is set by default in the assembler. Therefore, the .code pseudo-instruction can be
omitted at top of a source file. Always describe it when you change a section to a CODE section.

Precautions

e A CODE section can be divided among multiple locations of a source file for purpose of definition
(describing the .code pseudo-instruction in the respective start positions).

¢ A CODE section is relocatable by default unless its location is specified with the .org pseudo-instruc-
tion or more loosely with the .align pseudo-instruction.

.data pseudo-instruction

Instruction format

.data

Function

Declares the start of a DATA section. Statements following this instruction are assembled as those to
be mapped in the data ROM, until another section is declared.

Precautions
¢ The DATA section is a static data area, and effective only for models with data ROM installed.

¢ In a DATA section, nothing other than the .org and .word pseudo-instructions, symbols, and com-
ments can be described.

* A DATA section can be divided among multiple locations of a source file for purpose of definition
(describing the .data pseudo-instruction in the respective start positions).

e A DATA section is relocatable by default unless its location is specified with the .org pseudo-instruc-
tion or more loosely with the .align pseudo-instruction.
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.bss pseudo-instruction

Instruction format

.bss

Function

Declares the start of a BSS section. Statements following this instruction are assembled as those to be
mapped in the RAM, until another section is declared.

Precautions
e In a BSS section, nothing else other than the .comm, .Ilcomm, and .org pseudo-instructions, symbols,
and comments can be described.

* A BSS section can be divided among multiple locations of a source file for purpose of definition
(describing the .bss pseudo-instruction in the respective start positions).

e A BSS section is relocatable by default unless its location is specified with the .org pseudo-instruction
or more loosely with the .align pseudo-instruction.
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4.7.7 Location Defining Pseudo-I nstructions (.org, .align)

The absolute addressing pseudo-instructions (.align and .org) work to specify absolute location of a

S

ection in different precision such as 2" words alignment level and complete absolute address level.

.0rg pseudo-instruction

Instruction format

.org <Address>

<Address>:

Absolute address specification

¢ Only decimal, binary and hexadecimal numbers can be described.

e The addresses that can be specified are from 0 to 65,535 (0xffff).

* One or more spaces or tabs are necessary between the instruction and the address.

Sample description:
. code
.org 0x0100

Function

Specifies an absolute address location of a CODE, DATA or BSS section in an assembly source file. The
section with the .org pseudo-instruction is taken as an absolute section.

Precautions

e If an overlap occurs as the result of specifying absolute locations with the .org pseudo-instruction, an
error will result.
Examples:
. bss
.org 0x00
.conm RAMD 4 .. RAM secured area (0x00-0x03)
.org O0x01
.conm RAML 4 ... Error (because the area of 0x01-0x03 is overlapped)

e When the .org pseudo-instruction appears in a section, a new absolute section starts at that point. The

section type does not change. The .org pseudo-instruction keeps its effect only in that section until the
next section definer (.code, .data or .bss) or the next location definer (.org or .align) appears.
Example:

. code. ... The latest relocatable section definition.

.org 6x 100 ... Starts new absolute CODE section from address 0x100.

. bss ... This section is relocatable not affected by the ".org" pseudo-instruction.

. code . ... This section is also relocatable not affected by the ".org" pseudo-instruction.

e If the .org pseudo-instruction is defined immediately after a section definer (.code, .data or .bss), the

section definer does not start a new section. But .0rg starts a new section with the attribute of the
section definer.

Example:
. code ... This does not start anew CODE section.

.org 0x100 ... This starts an absolute CODE section.
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e If the .org pseudo-instruction is defined immediately before a section definer (.code, .data or .bss), it
does not start a new section and makes no effect to the following sections.

Example:

. code ... The latest relocatable section definition.

.org 0x100 ... This does not start a new absolute section and makes no effect.

. bss ... The another kind (BSS) of section which is not affected by the
: previous ".org" pseudo-instruction in the CODE section.

. code ... Thiswill be an relocatable CODE section not affected by the
: previous ".org" pseudo-instruction.
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.align pseudo-instruction

Instruction format
.align <Alignment number>

<Alignment number>:
Word alignment in 2" value
¢ Only decimal, binary and hexadecimal numbers can be described.
¢ The alignment that can be specified is a 2" value.
¢ One or more spaces or tabs are necessary between the instruction and the alignment number.
Sample description:
. code
.align 32 ... Setsthe location to the next 32-word boundary address.

Function

Specifies location alignment in words of a CODE, DATA or BSS section in an assembly source file. The

section with the .align pseudo-instruction can be taken as a loosely absolute section in the sense that
its location is partially defined.

Precautions

e When the .align pseudo-instruction appears in a section, a new absolute section starts at that point.
The section type does not change. The .align pseudo-instruction keeps its effect only in that section

until the next section definer (.code, .data or .bss) or the next location definer (.org or .align) appears.
Example:

. code ... The latest relocatable section definition.
.align 32 .. Startsnew loosely absolute CODE section from the next 32-word boundary address.
. bss ... This section is relocatable not affected by the ".align" pseudo-instruction.

. code ... This section is also relocatable not affected by the ".align" pseudo-instruction.

e If the .align pseudo-instruction is defined immediately after a section definer (.code, .data or .bss), the

section definer does not start a new section. But .align starts a new section with the attribute of the
section definer.

Example:
. code ... Thisdoes not start a new CODE section.
.align 32 .. Thisstartsaloosely absolute CODE section.

e If the .align pseudo-instruction is defined immediately before a section definer (.code, .data or .bss), it
does not start a new section and makes no effect to the following sections.
Example:

. code ... The latest relocatabl e section definition.

.align 32 .. Thisdoes not start a new absolute section and makes no effect.

. bss ... The another kind (BSS) of section which is not affected by the
: previous ".aign" pseudo-instruction in the CODE section.
. code ... Thiswill be an relocatable CODE section not affected by the

previous".align" pseudo-instruction.
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4.7.8 Absolute Assembling Pseudo-I nstruction (.abs)

Instruction format
.abs

Function
The .abs pseudo-instruction is provided for compatibility with the older assembler. In the older
assembler, this pseudo-instruction is required to specify that a source file uses absolute sections as
opposed to relocatable sections. It is not necessary to use this instruction in the new assembler,
because the new assembler allows the use of absolute and relocatable sections in one source file. Use
the .org or .align pseudo-instruction for defining absolute sections.
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4.7.9 Symbol Defining Pseudo-I nstruction (.set)
Instruction format
.set <Symbol>[,] <Value>

<Symbol>:

Symbols for value reference

e The 1st character is limited to a—z, A-Z, ? and _.

¢ The 2nd and the subsequent character can use a—z, A-Z, 0-9, ? and _.

e Uppercase and lowercase are discriminated.

When assembling with the "-c" option, all symbols are case insensitive.

¢ One or more spaces, or tabs are necessary between the instruction and the symbol.
<Value>:

Value specification

¢ Only decimal, binary, and hexadecimal numbers can be described.

¢ The values that can grammatically be specified are from 0 to 65,535 (Oxffff).

® One or more spaces, tabs, or a comma (,) are necessary between the instruction and the value.

Sample description:

. set DATA1L 0x20

. set STACK1 0x100
Function

Defines a symbol for a value such as an absolute address.

Precaution

When the defined symbol is used as an operand, the defined value is referred as is. Therefore, if the
value exceeds the valid range of the operand, a warning will result.

Example:
.set DATAl OxffO00
| db  %ext, DATAL@h ... OK
| db 9%l , DATAL@ ... OK
I d %, DATAL ... Warning
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4.7.10 Data Defining Pseudo-I nstructions (.codeword, .word)

.codeword pseudo-instruction

Instruction format

.codeword <Data>[,<Data> ...,<Data>]

<Data>:
13-bit data
¢ Only decimal, binary and hexadecimal numbers can be described.
¢ The data that can be specified are from 0 to 8,191 (0x1£ff).
¢ One or more spaces or tabs are necessary between the instruction and the first data.
¢ A comma (,) is necessary between one data and another.

Sample description:
. code
. codeword Oxa, 0xa40, Oxff 3

Function
Defines 13-bit data to be written to the code ROM.

Precaution
The .codeword pseudo-instruction can be used only in CODE sections.

.word pseudo-instruction

Instruction format

.word <Data>[,<Data> ...,<Data>]
<Data>:
4-bit data
¢ Only decimal, binary and hexadecimal numbers can be described.
¢ The data that can be specified are from 0 to 15 (0xf).
¢ One or more spaces or tabs are necessary between the instruction and the first data.
e A comma (,) is necessary between one data and another.

Sample description:
.data
.word  Oxa, Oxb, Oxc, Oxd

Function
Defines 4-bit data to be written to the data ROM.

Precaution
The .word pseudo-instruction can be used only in DATA sections.
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4.7.11 Area Securing Pseudo-I nstructions (.comm, .Ilcomm)
Instruction format

.comm <Symbol>[,] <Size>
dcomm <Symbol>[,] <Size>

<Symbol>:

Symbols for data memory access (address reference)

e The 1st character is limited to a—z, A-Z, ? and _.

¢ The 2nd and the subsequent character can use a—z, A-Z, 0-9, ? and _.

e Uppercase and lowercase are discriminated.

When assembling with the "-c" option, all symbols are case insensitive.

® One or more spaces or tabs are necessary between instruction and symbol.
<Size>:

Number of words of the area to be secured (4 bits/word)

¢ Only decimal, binary and hexadecimal numbers can be described.

e The size that can grammatically be specified is from 0 to 65,534.

¢ One or more spaces, tabs or a comma (,) are necessary between symbol and size.

Sample description:

. bss

.comm RAMD 4

.lcomm BUF, 1
Function

Sets an area of the specified size in the BSS section (RAM and other data memory), and creates a

symbol indicating its top address with the specified name. By using this symbol, you can describe an
instruction to access the RAM.

Difference between .comm and .lcomm

The .comm pseudo-instruction and the .Icomm pseudo-instruction are exactly the same in function,
but they do differ from each other in the scope of the symbols they create. The symbols created by the
.comm pseudo-instruction become global symbols, which can be referred to externally from other
modules (however, the file to be referred to needs to be specified by the .global pseudo-instruction.)

The symbols created by the .lcomm pseudo-instruction are local symbols, which cannot be referred to
from other modules.

Precaution

The .comm and .lcomm pseudo-instructions can only be described in BSS sections.
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4.7.12 Global Declaration Pseudo-I nstruction (.global)

Instruction format

.global <Symbol>

<Symbol>:
Symbol to be defined in the current file, or symbol already defined in other module
* One or more spaces or tabs are necessary between the instruction and the symbol.

Sample description:
. gl obal GENERAL _SUB1

Function

Makes global declaration of a symbol. The declaration made in a file with a symbol defined converts
that symbol to a global symbol which can be referred to from other modules. Prior to making refer-
ence, declaration has to be made by this instruction on the side of the file that is going to make the
reference.

4.7.13 List Control Pseudo-Instructions (list, .nolist)

Instruction format

Jist
.nolist

Function
Controls output to the relocatable list file.
The .nolist pseudo-instruction stops output to the relocatable list file after it is issued.
The .list pseudo-instruction resumes from there the output which was stopped by the .nolist pseudo-
instruction.

Precaution

The assembler delivers relocatable list files only when it is started up with the -1 option specified.
Therefore, these instructions are invalid, if the -1 option was not specified.

4.7.14 Source Debugging I nformation Pseudo-I nstructions (.stabs, .stabn)

Instruction formats

(1) .stabs "<File name>", FileName
(2) .stabn 0, FileEnd
(3) .stabn <Line number>, Linelnfo

Function
The assembler outputs object files in IEEE-695 format, including source debugging information
conforming to these instructions. This debugging information is necessary to perform debugging by
Debugger db63, with the assembly source displayed.

Format (1) delivers information on the start position of a file.
Format (2) delivers information on the end position of a file.
Format (3) delivers information on the line No. of an instruction in a source file.

Insertion of debugging information
When the -g option is specified as a start option, the preprocess stage of the assembler will insert
debugging pseudo-instructions in the preprocessed file. Therefore, you do not have to describe these
pseudo-instructions in creating source files.
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4.7.15 Comment Adding Function

The preprocessing pseudo-instructions that begin with "#" are all expanded to codes that can be as-
sembled, and delivered in the preprocessed file. Even after that, those instructions are rewritten with
comments beginning with a semicolon (;), so that the original instructions can be identified. However,
note that the replacements of Define names will not subsist as comments.

The comment is added to the first line following the expansion. In case the original statement is accompa-
nied by a comment, that comment is also added.
A macro definition should have a semicolon (;) placed at top of the line.

Example:
» Before expansion
#def i ne Ar eg %a

#macr o ADDX2Y VALUE

| d Areg, VALUE
add Areg, [%]
I d [%], Areg

#endm
ADDX2Y 10h ; MX + 10h -> WY

« After expansion (no debugging information)
;#define Areg %a

; #macr o ADDX2Y VALUE

; Id Areg, VALUE
; add Areg, [%]
; | d [%], Areg

; #endm

; ADDX2Y 10h ; MX + 10h -> MY

Id %, 0x10
add %, [ %]
Id [w], %

4.7.16 Priority of Pseudo-Instructions
Some remarks concerning the priority among the preprocessing pseudo-instructions will be given below:

1. The conditional assembly instructions (#ifdef, #ifndef) have the first priority. Nesting cannot be made
of those instructions.

2. Define instruction (#define), include instruction (#include), or macro instruction (#macro) can be
described within a conditional assembly instruction.

3. Define instruction (#define), include instruction (#include), and macro instruction (#macro) cannot be
described within a macro definition.

4. Define name definitions are expanded with priority over macro definitions.
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The relocatable list file is an assembly source file that carries assembled results (offset addresses and
object codes) added to the first half of each line. It is delivered only when the start-up option (-1) is

specified.

Its file format is a text file, and the file name, <File name>.Ist. (The <File name> is the same as that of the
input source file.)
The format of each line of the assembly list file is as follows:

Line No.: Address Code Source statement

Example

Assenbl er 63 ver x.xx Relocatable List File MAIN LST Mon Jan 15 12:40:41 2001

1:
2
3:

25:
26:
27:
28:
29:
30:
31:
32:
33:
34

35:
36:
37:
38:
39:
40

41:
42:
43:

0110
0111
0112
0113
0114

0115
0116

0000
0004

0900
1fc4
0900
1fc6
0200

0200
0000

00
00

main.s

; AS63 test program (main routine)

.org
BOOT:
I db
I db
I db
I db
calr
LOOP:
calr

jr

0x110

9ba, SP1_| NI T_ADDR
Y%spl, Yba

9ba, SP2_| NI T_ADDR
Y%sp2, Yba

I NI T_RAM BLK1

I NC_RAM BLK1
LooP

;x*kxx RAM bl ock **xx*

.org 0x0

. bss

. comm RAM BLKO, 4
.conm RAM BLK1, 4

set SP1

set SP2
initialize RAM bl ock 1

increnent RAM bl ock 1
infinity |oop

Content of line No.

The source line number from top of the file will be delivered.

Content of address
In the case of an absolute section, an absolute address will be delivered in hexadecimal number.

In the case of a relocatable section, a relative address will be delivered in hexadecimal number from
top of the file.

Content of code
CODE section: The instruction (machine language) codes are delivered in hexadecimal numbers. One
address corresponds with one instruction. The assembler sets the operand (immediate

data) of the code that refers to unresolved address to 0. The immediate data will be
decided by the linker.

DATA section:

corresponds with one data.

BSS section:

The 4-bit data defined by the .word pseudo-instruction are delivered. One address

Irrespective of the size of the secured area, 00 is always delivered here.

Only the address defined for a symbol (top address of the secured area) is delivered as
the address of the BSS section.
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4.9 Sample Executions

Command line
C: \ EPSON\ S1C63\ bi n\as63 -g -e -1 main.s

Assembly source file
; main.s
AS63 test program (mein routine)

yFEFFF INITIAL SP1 & SP2 ADDRESS DEFI NI TI ON * ****

#i f def SMALL_RAM

.set SP1_|I NI T_ADDR Oxb ;SP1 init addr = 0x2c
#el se

.set SP1_| NI T_ADDR Ox4b ;SP1 init addr = 0x12c
#endi f

.set SP2_I NI T_ADDR Ox1f ;SP2 init addr = Ox1f

cxxxxx NM & BOOT, LOOP ****x

.global I NI T_RAM BLK1 ; subroutine in sub.s
. gl obal | NC_RAM BLK1 ; subroutine in sub.s

Lorg 0x100

NM :
calr I NI T_RAM BLK1 ; initialize RAM block 1
reti ; in NM (wat chdog tiner)
.org 0x110
BOOT
I db %ba, SP1_| NI T_ADDR
| db Y%spl, ¥Yba . set SP1
I db %ba, SP2_| NI T_ADDR
| db Y%sp2, Yba . set SP2
calr I NI T_RAM BLK1 ; initialize RAM bl ock 1
LOOP:
calr | NC_RAM BLK1 ; increment RAM bl ock 1
jr LOOP ; infinity |oop

sxkxkx RAM bl ock *****

.org 0x0

. bss

. conm RAM BLKO, 4
. comm RAM BLK1, 4
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Preprocessed file

.stabs "C:\ EPSO\\ S1C63\ Test \ nai n. s"

. main.
AS63

sk k ok ok k
; #i f def
; #el se

s #endi f

Cokok ok ok ok

NM :
.stabn

.stabn

BOOT:
. stabn

. stabn
.stabn
. stabn
. stabn

LOOP:
.stabn

. stabn

Ckkk kK
’

.stabn

S

test program (nmin routine)

Fi | eNanme

INI TIAL SP1 & SP2 ADDRESS DEFI NI TI ON *****

SMALL_RAM
.set SP1_INIT_ADDR Oxb

.set SP1_I NI T_ADDR 0x4b

.set SP2_I NI T_ADDR 0x1f

NM & BOOT, LOOP *****

.global | NI T_RAM BLK1
.gl obal | NC_RAM BLK1

.org 0x100

23, Linelnfo

calr I NI T_RAM BLK1
24, Linelnfo

reti

.org 0x110

28, Linelnfo

I db %a, SP1_I NI T_ADDR

29, Linelnfo
| db Y%spl, Yba
30, Linelnfo

I db %a, SP2_I NI T_ADDR

31, Linelnfo

| db Y%sp2, Yba

32, Linelnfo

calr I NI T_RAM BLK1

34, Linelnfo
calr | NC_RAM BLK1
35, Linelnfo
jr LooP

RAM bl ock *****

.org 0x0

. bss

.conm RAM BLKO, 4
.conm RAM BLK1, 4
0, FileEnd

;SP1 init addr = Ox2c

;SP1 init addr = 0x12c

;SP2 init addr = Ox1f

subroutine in sub.s
subroutine in sub.s

initialize RAM bl ock 1

in NM (wat chdog tiner)

set SP1

set SP2

initialize RAM bl ock 1

i ncrement RAM bl ock 1

infinity |oop
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Assembly list file

Assenbl er 63 ver x.xx Relocatable List File MAIN LST Mon Jan 15 12:40:41 2001

1: main.s

2: ; ASMB3 test program (nmin routine)

3: ;

4:

5: p¥FFEx INITIAL SP1 & SP2 ADDRESS DEFI NI TI ON *****

6:

7: #i f def SMALL_RAM

8: .set SP1_I NI T_ADDR 0Oxb ;SP1 init addr = 0x2c

9: #el se

10: .set SP1_I NI T_ADDR 0x4b ;SP1 init addr = 0x12c
11: #endi f

12:

13: .set SP2_| NI T_ADDR Ox1f ;SP2 init addr = Ox1f
14:

15:

16 ;***** NM & BCD‘I" L(nj * Kk k k Kk

17:

18: .global | NI T_RAM BLK1 ; subroutine in sub.s
19: . gl obal | NC_RAM BLK1 ; subroutine in sub.s
20:

21: .org 0x100

22: NM :

23: 0100 0200 calr I NI T_RAM BLK1 ; initialize RAM bl ock 1
24: 0101 1ff9 reti ; in NM (wat chdog timer)
25:

26: .org 0x110

27: BOOT:

28: 0110 0900 I db %ba, SP1_I NI T_ADDR

29: 0111 1fc4 I db Y%spl, Yba ; set SP1

30: 0112 0900 I db %ba, SP2_I NI T_ADDR

31: 0113 1fc6 I db Y%sp2, Yba ; set SP2

32: 0114 0200 calr I NI T_RAM BLK1 ; initialize RAM bl ock 1
33: L OOP:

34: 0115 0200 calr | NC_RAM BLK1 ; increnent RAM bl ock 1
35: 0116 0000 jr LOoP ; infinity |oop

36:

37:

38 ;*****
39:

40:

41:

42: 0000 00

43: 0004 00

Error file

RAM bl ock *****

.org 0x0

. bss

. conm RAM BLKO, 4
.conm RAM BLK1, 4

Assenbl er 63 Ver x.xx Error log file MAIN. ERR Mon Jan 15 12:40:41 2001

Assenbl er 63 Ver x.xx

Copyright (C) SEI KO EPSON CORP. 1998- 2001

Created preprocessed source file MAIN MS
Created relocatable list file MAIN LST

Created error log file MAIN ERR

Created relocatable object file MAIN. O

Assenbly O error(s) 0 warning(s)
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4.10 Error/Warning Messages
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4.10.1 Errors

When an error occurs, no object file will be generated.
The assembler error messages are delivered/displayed in the following format:

<Source file name> (<Line number>) Error : <Error message>

Example: TEST. S(431) Error: 111 egal

synt ax

OSome error messages are displayed without a line number.

The assembler error messages are given below:

Error message

Description

Address out of range

The specified address is out of range.

Cannot open <file kind> file <FILE NAME>

The specified file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The specified file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

Directory path length limit
<directory path length limit> exceeded

The path name length has exceeded the limit.

Division by zero

The divisor in the expression is 0.

File name length limit <file name length limit>
exceeded

The file name length has exceeded the limit.

Illegal macro label <label>

The internal branch label in macro definition is incorrect.

lllegal macro parameter <parameter>

The macro parameter is illegal.

lllegal syntax

The statement has a syntax error.

Line length limit <line length limit> exceeded

The number of characters in one line has exceeded the limit.

Macro parameter range <macro parameter range>
exceeded

The number of macro parameters has exceeded the limit.

Memory mapping conflict

The address is already used.

Multiple statements on the same line

Two or more statements were described on one line.

Nesting level limit <nesting level limit> exceeded

Nesting of #include has exceeded the limit.

Number of macro labels limit
<number of macro label limit> exceeded

The number of internal branch labels has exceeded the limit.

Out of memory

Cannot secure memory space.

Second definition of label <label>

The label is already defined.

Second definition of symbol <symbol>

The symbol is already defined.

Symbol name length limit <symbol name length limit>
exceeded

The symbol name length has exceeded the limit.

Token length limit <token length limit> exceeded

The token length has exceeded the limit.

Unexpected character <name>

An invalid character has been used.

Unknown label <label>

Reference was made to an undefined label.

Unknown mnemonic <name>

A nonexistent instruction was used.

Unknown register <name>

A nonexistent register name was used.

Unknown symbol <name>

A reference to an undefined symbol was made.

Unknown symbol mask <name>

The symbol mask has a description error.

Unsupported directive <directive>

A nonexistent pseudo-instruction was used.
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4.10.2 Warning

When a warning occurs, the assembler will keep on processing, and terminates the processing after
displaying a warning message, unless an error is produced.
The warning message is delivered/displayed in the following formats:

<Source file name> (<Line number>) Warning : <Warning message>
Example: TEST. S(41) : Warning : Expression out of range

The warning messages are given below:

Warning message Description
Expression out of range The result of the expression is out of the effective range.
Invalid symbol mask The symbol mask is not defined correctly.
Second definition of define symbol <symbol> The symbol is already defined.
Section activation expected, use <.code/.bss> There is no section definition.

4.11 Precautions

(1) Nesting of the #include pseudo instruction is limited to a maximum 10 levels. If this limit is sur-
passed, an error will result.

(2) A maximum of 64 internal branch labels can be specified per macro and maximum 9999 internal
branch labels can be expanded within one source file. If these limits are exceeded, an error will result.

(3) Other limitations such as the number of sections depend on the free memory space.
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CHAPTER 5 LINKER

This chapter describes the functions of the linker, 1k63.

5.1 Functions

The linker 1k63 is a software that generates executable object files. It provides the following functions:

e Puts together multiple object modules to create one executable object file.

¢ Resolves external reference from one module to another.

e Relocates relative addresses to absolute addresses.

e Delivers debugging information, such as line numbers and symbol information, in the object file
created after linking.

e Capable of outputting a link map file, symbol file, absolute list file and a cross reference file.

e Automatic page correction function (insertion/removal/ correction of the "ldb %ext, imm8" branch
extension instruction) for branch instructions.

5.2 Input/Output Files

from Assembler

Linker Relocatable ICE
command file object file(s) parameter file

) (o) G

Linker
k63
(fiemap] [flesym | [fieabs | [ fiexet | [ fieas | [kesen
Link Symbol Absolute Cross Absolute Error file
map file file object file reference file list file

<L

to Debugger
Fig. 5.2.1 Flow chart

5.2.1 Input Files

Relocatable object file OThis file must always be specified in either acommand line or a link command file.
File format: Binary file in IEEE-695 format
File name: <File name>.o (A path can also be specified.)
Description: Object file of individual modules created by the assembler.

Linker command file
File format: Text file
File name: <File name>.cm (A path can also be specified.)
Description: File to specify the linker options. This makes it possible to reduce typing in a command
line. This file is dispensable if all start-up options can be input in a command line.

ICE parameter file OThis file must always be specified in either acommand line or a link command file.
File format: Binary file
File name: <File name>.par (A path can also be specified.)
Description: File to specify the memory mapping and unsupported instruction information of each
S1C63 Family model. This file is provided for each model and commonly used with the
debugger and HEX converter.
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5.2.2 Output Files

An output file name can be specified in the command line or command file using the -o start-up option. If
no output file name is specified, the same name as that of the relocatable object file to be linked first is

used.

Absolute object file
File format:
File name:
Output destination:
Description:

Link map file

File format:

File name:

Output destination:
Description:

Symbol file

File format:

File name:

Output destination:
Description:

Binary file in IEEE-695 format

<File name>.abs

Current directory

Object file in executable format that can be input to the debugger. All the modules
comprising one program are linked together in the file, and the absolute addresses
that all the codes will map are determined. It also contains the necessary debugging
information in IEEE-695 format.

Text file

<File name>.map

Current directory

Mapping information file showing from which address of a section each input file
was mapped. This file is output when the -m start-up option is specified.

Text file

<File name>.sym

Current directory

Symbols defined in all the modules and their address information are delivered to
this file. This file is delivered when the -s start-up option is specified.

Cross reference file

File format:

File name:

Output destination:
Description:

Absolute list file

File format:

File name:

Output destination:
Description:

Error file

File format:

File name:

Output destination:
Description:

Text file

<File name>.xrf

Current directory

Labels defined in all the modules and their defined and referred addresses are
delivered in this file. This file is delivered when the -x start-up option is specified.

Text file

<File name>.als

Current directory

File delivered when the -1 start-up option is specified. The file contents are similar to
the relocatable list file output by the assembler except that the location addresses are
absolute and takes the form of an integrated single file.

Text file

1k63.err

Current directory

The file is created if the -e start-up option is specified. It records the information
which the linker outputs to the Standard Output (stdout), such as error messages.
The file name is "lk63.err" by default, but it can be changed using the -o start-up
option.
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5.3 Starting Method

General form of command line

k63 A [Options] A [<Relocatable object files>] A [<Linker command file>] A <ICE parameter file>

A denotes a space.

[ ] indicates the possibility to omit.
The order of options and file names can be arbitrary.

File names

Files are identified with their extensions. Therefore, an appropriate extension should be included in
each file name. However, the extension ".0" of the relocatable object file can be omitted.
Relocatable object files: <File name.o>

Linker command file:
ICE parameter file:

<File name.cm>
<File name.par>

When using a linker command file, options, relocatable object file names, an ICE parameter file name
and an output file name can be described in the linker command file. If all the items to be specified are
entered in a command line, the linker command file is not necessary.

When linking multiple relocatable object files from a command line, one or more spaces should be
placed between the file names.

For the output file name, specify an absolute object file name (.abs). The file name will be used for
other output files. If no absolute object file name is specified, the same name as that of the relocatable
object file to be linked first is used as the output file name.

The ICE parameter file cannot be omitted.

Along file name supported in Windows and a path name can be specified. When including spaces in
the file name, enclose the file name with double quotation marks (").

Options

The linker comes with the following options:

-d

Function:
Explanation:

Default:
Note:

-di

Function:
Explanation:

Default:

-dr

Function:
Explanation:

Default:

Disable full branch optimization

Disables automatic insertion/deletion/correction of the extension codes (Idb
%ext, imm8) for branch instructions (jumps and calls).

If this option is not specified, the branch optimization function will be enabled.

In the previous version, omission of the -d option enables automatic insertion and
correction of the extension codes, note, however, that deletion of the extension
codes must be enabled using the -er option. The current version has no -er option
and the deletion function is enabled by default. Conversely, the -dr option must
be specified to disable the deletion function. Be aware of this difference when
using a project created in the previous version in particular.

Disable insertion of branch extension

Disables extension code insertion when the branch optimization function (inser-
tion/deletion/ correction) is enabled.

If this option is not specified, necessary extension codes will be inserted when the
full branch optimization function is specified.

Disable removal branch optimization

Disables extension code deletion when the branch optimization function (inser-
tion/deletion/ correction) is enabled. This will be needed when at least the
existing extension codes should not be removed.

If this option is not specified, unnecessary extension codes will be removed when
the full branch optimization function is specified.
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-e

Function:
Explanation:

Default:

Function:
Explanation:

Default:

Function:
Explanation:
Default:

Function:
Explanation:
Default:

-0 <file name>

Function:
Explanation:

Default:

Function:
Explanation:
Default:

Function:
Explanation:
Default:

-code <address>

Function:
Explanation:

Default:

Sample description:

-data <address>

Function:
Explanation:

Default:

Sample description

Output of error file

Creates an .err file which contains the information that the linker outputs to the
Standard Output (stdout), such as error messages.

If this option is not specified, no error file will be created.

Addition of debugging information

¢ Creates an absolute object file containing debugging information.

¢ Always specify this function when you perform source display or use the
symbolic debugging facility of the debugger.

If this option is not specified, no debugging information will be added to the

absolute object file.

Output of absolute list file
Outputs an absolute list file.
If this option is not specified, no absolute list file will be output.

Output of link map file
Outputs a link map file.
If this option is not specified, no link map file will be output.

Specification of output path/file name

Specifies an output path/file name without extension or with an extension ".abs".
If no extension is specified, ".abs" will be supplemented at the end of the specified
output path/file name.

The 1st input file name is used for the output file names.

Output of symbol file
Outputs a symbol file.
If this option is not specified, no symbol file will be output.

Output of cross reference file
Outputs a cross reference file.
If this option is not specified, no cross reference file will be output.

Set up of a relocatable CODE section start address

e Sets the absolute start address of a relocatable CODE section. Absolute sections
remain unaffected.

¢ CODE sections are mapped in succession from this address, unless otherwise
specified.

* One or more spaces or tabs are necessary between -code and <address>.

e The address should be described in hexadecimal format (Oxnnnn).

If this option is not specified, the CODE section will begin from the code ROM

physical start address specified with the ICE parameter file.

-code 0x100

Set up of a relocatable DATA section start address

e Sets the absolute start address of a relocatable DATA section. Absolute sections
remain unaffected.

¢ DATA sections are mapped in succession from this address, unless otherwise
specified.

* One or more spaces or tabs are necessary between -data and <address>.

e The address should be described in hexadecimal format (Oxnnnn).

If this option is not specified, the DATA section will begin from the data ROM

physical start address specified with the ICE parameter file.

-data 0x8000
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-bss <address>
Function: Set up of a relocatable BSS section start address
Explanation: e Sets the absolute start address of a relocatable BSS section. Absolute sections
remain unaffected.
¢ BSS sections are mapped in succession from this address, unless otherwise
specified.
® One or more spaces or tabs are necessary between -bss and <address>.
e The address should be described in hexadecimal format (Oxnnnn).
Default: If this option is not specified, the BSS section will begin from the RAM physical
start address specified with the ICE parameter file.
Sample description: - bss 0x000

-rcode <file name>=<address>
Function: Set up of the file-specific CODE section start address
Explanation: e Sets the absolute address to map the CODE section of the specified module.
This command serves to specify a module having a code to be fixed at a specific
address, such as the interrupt vector. Absolute sections in the specified file
remain unaffected.
¢ One or more spaces or tabs are necessary between -rcode and <file name>.
e The address should be described in hexadecimal format (Oxnnnn).
Default: If this option is not specified, the CODE section of each module is mapped
continuously from the address that was set by the -code option.
Sample description: -rcode testl.o0 = 0x0110

-rdata <file name>=<address>
Function: Set up of the file-specific DATA section start address
Explanation: e Sets the absolute address to map the DATA section of the specified module.
This command serves to specify a module having data to be fixed at a specific
address of the data ROM. Absolute sections in the specified file remain unaf-
fected.
* One or more spaces or tabs are necessary between -rdata and <file name>.
e The address should be described in hexadecimal format (Oxnnnn).
Default: If this option is not specified, the DATA section of each module is mapped
continuously from the address that was set by the -data option.
Sample description: -rdata testl.o0 = 0x8100

-rbss <file name>=<address>
Function: Set up of the file-specific BSS section start address
Explanation: e Sets the absolute address to map the BSS section of the specified module. This
command serves to specify a module having a symbol to be fixed at a specific
address of the RAM. Absolute sections in the specified file remain unaffected.
* One or more spaces or tabs are necessary between -rbss and <file name>.
e The address should be described in hexadecimal format (Oxnnnn).
Default: If this option is not specified, the BSS section of each module is mapped continu-
ously from the address that was set by the -bss command.
Sample description: -rbss testl.o0 = 0x100

-defsym <symbol name>=<address>
Function: Specification of a global symbol address
Explanation: e The absolute address of a global symbol is given for the referencing side.
e The symbols to be specified with this option should not be defined in the
source as an actual address label that can be referred to.
* One or more spaces or tabs are necessary between -defsym and <symbol
name>.
Sample description: - def sym BOOT = 0x100

When inputting an option in the command line, one or more spaces are necessary before and after the

option.

Examples: c: \ epson\ s1c63\ bi n\ | k63 -defsym I Nl T=0x200 test.cm par 63xxx. par
c:\epson\slc63\bin\1k63 -g -e -s -mtestl.o test2.0 -0 test.abs par63xxx. par

S5U1C63000A MANUAL EPSON 93
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 5: LINKER

5.4 Messages

The linker delivers all its messages to the Standard Output (stdout).

Start-up message
The linker outputs only the following message when it starts up.

Li nker 63 Ver Xx.xx
Copyright (C) SEI KO EPSON CORP. 1998-2001

End message

The linker outputs the following messages to indicate which files has been created when it ends
normally.

Created absol ute object file <FI LENAVE. ABS>

Created absolute list file <FILENAME. ALS>

Created map fil e <FI LENAME. MAP>

Created synbol file <FI LENAME. SYM>

Created cross reference file <FI LENAVE. XRF>

Created error log file <FI LENAVE. ERR>

Link O error(s) O warning(s)

Usage output
If no file name was specified or an option was not specified correctly, the linker ends after delivering
the following message concerning the usage:

Usage: |1k63 [options] <file names>

Options: -d Di sabl e full branch optim zation
-dr Di sabl e renoval branch optim zation
-e Qutput error log file (.ERR)

-g Add source debug information

-1 Qut put absolute list file (.ALS)
-m Qutput map file (. MAP)

-0 <file name> Specify output file name

-s Qut put synbol file (.SYM

- X Qutput cross reference file (.XRF)
-code <address> Speci fy CODE start address

-data <address> Speci fy DATA start address

-bss <address> Specify BSS start address

-rcode <file nane>=<address> Specify CODE start address of the file
-rdata <file nane>=<address> Specify DATA start address of the file
-rbss <file nane>=<address> Specify BSS start address of the file
- def sym <synbol >=<addr ess> Define synbol address
Fil e nanes: Rel ocatable object file (.0
Command paraneter file (.CM
| CE paraneter file (.PAR)

When error/warning occurs
If an error takes place, an error message will appear before the end message shows up.
Example:

Error: Cannot create absolute list file TEST. ABS
Link 1 error(s) O warning(s)

In the case of an error, the linker ends without creating an output file.

If a warning is issued, a warning message will appear before the end message shows up.
Example:

War ni ng: No debug information in TEST. O

Link O error(s) 1 warning(s)

In the case of a warning, the linker ends after creating an output file, but the result cannot be guaran-
teed.

For details on errors and warnings, refer to Section 5.12, "Error/ Warning Messages".
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55 Linker Command File

To simplify the keystroke in the command line at the time of start up, execute the link processing through
the linker by inputting a linker command file (.cm) that holds the necessary specifications (any options
and file names) described.

Sample linker command file

-e ; Generate error file

-g ; Add debug information

-code 0x0100 ; Fix CODE section start address

-rcode test2.0 = 0x0110; Fix CODE section start position of test2.0
-data 0x8000 ; Fix DATA section start address

-bss 0x00e0 ; Fix BSS section start address

-defsym 1 O = 0xFFOO ; Set gl obal synbo

-0 test. abs ; Specify output file nane

testl.o ; Specify input file 1

test2.0 ; Specify input file 2

Create the linker command file with the following rules:

File format

The linker command file is a general text format as shown above.
".cm" should be used for the file name extension.

Option description
All options should begin with a hyphen (-). Each individual option needs to be delineated with more
than one space, tab, or line feed. For better visibility, it is recommended to describe each option in a
separate line.

Notes: » A numeric value to specify an address should be described in the hexadecimal format (Oxnnnn).
Decimal and binary notations will not be accepted.

« When an option that is only permitted in single setting is specified in a duplicated manner, the
last entered option will be effective.
Example: - code 0x0000
-code 0x0100 ... -code 0x0100 is effective.

Input file specification

Describe the relocatable object file names at the end of the link command file. The mapping by linking
takes place in described order, unless otherwise specified.
The extension (.0) of the relocatable object files can be omitted.

Comment
A comment can be described in the linker command file.

As in the source file, the character string from a semicolon (;) to the end of the line is regarded as a
comment.

Blank line

Ablank line carrying only blank characters and a line feed will be ignored. It need not be converted to
a comment using a semicolon.

S5U1C63000A MANUAL EPSON 95
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 5: LINKER

5.6 Link MapFile

The link map file serves to refer to the mapping information for the modules of each section. It is output

if the -m option is specified.

The file format is a text file, and its file name is "<File name>.map". (<File name> is the same as that of

the output object file.)

Sample link map file

Li nker 63 ver x.xx Link map file TEST. MAP Mon Jan 15 12:40:41 2001

CODE section map of TEST. ABS

I ndex Start End Si ze Opt  Type File SecNbr
0: 0x0000 0x000d 0x000e +0 Rel SUB.S 1
1. 0x000e OxO00ff O0x00f2 --- --- —---ooonn---
2: 0x0100 0x0102 0x0003 +1 Abs MAIN. S 1
3: 0x0103 0x010f 0x000d --- --- —----------- ---
4: 0x0110 0x0118 0x0009 +2 Abs MAIN. S 2
5: 0x0119 Ox1fff Oxlee7 --- --- —----omono-- ---
Total : Oxla occupied, Ox1fe6 bl ank
BSS section map of TEST. ABS
I ndex Start End Si ze Type File SecNbr
0: 0x0000 0x0007 O0x0008 Rel MAIN.S 3
1. 0x0008 Oxf2bf ------ R
2: 0xf800 Oxf8ff ------ R ---
3: Oxffoo Oxffff ------ R ---
Total : 0x8 occupi ed, 0xf4b8 bl ank

Contents of link map file

Indicates the section type: Rel = relocatable section and Abs = absolute section.

Index Indicates the index number of the section.

Start Indicates the start address of the section.

End Indicates the end address of the section.

Size Indicates the size of the section.

Opt Indicates the number of extension codes that are inserted or removed.
Type

File Indicates the file names of the linked module.

SecNbr Indicates the section number.

Total Indicates the total map size and the unused area size.

"

'---"in the Size, Opt, Type, File and SecNbr columns indicate that no section is allocated.
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5.7 Symbol File

The symbol file serves to refer to the symbols defined in all the modules and their address information. It
is delivered if the -s start-up option is specified.

The file format is a text file, and its file name is "<File name>.sym". (<File name> is the same as that of the
output object file.)

Sample symbol file
Li nker 63 ver x.xx Synbol file TEST.SYM Mon Jan 15 12:40: 41 2001

CODE section | abels of TEST. ABS

Address Type File Synbol

0x0110 Local "MAIN.O' .... BOOT

0x0007 dobal "SUB.O' ..... | NC_RAM BLK1
0x0000 dobal "SuUB.O' ..... I Nl T_RAM BLK1
0x0116 Local "MAIN.O' .... LOOP

0x0100 Local "MAINO'" .... NM

BSS section | abels of TEST. ABS

Addr ess Type File Synbol

0x0000 G obal "MAIN.O'" .... RAM BLKO
0x0004 dobal "MAIN.O'" .... RAMBLK1

Contents of symbol file

Symbol Indicates all the defined symbols in alphabetical order.
Address Indicates the absolute address defined for the symbol.
Type Indicates the scope of the symbol: Global or Local.

File Indicates the object file in which the symbol has been defined.
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5.8 AbsoluteList File

The absolute list file is an assembly source file that carries the absolute addresses and object codes added
to the first half of each line. It is delivered only when the -1 option is specified. Its file format is a text file,
and the file name is <file name>.als. (The <file name> is the same as that of the output object file.) While
a relocatable list file can be made for each assembly source file, the absolute list file is made as a single
file integrating all the linked objects and their according sources.

Sample absolute list file

Li nker 63 ver x.xx Absolute list file TEST.ALS Mon jan 15 12:40:41 2001

OCO~NOUTA WNE

10: 0000 0800
11: 0001 0a04
12: 0002 1e90

57: 0110 094b
58: 0111 1fc4
59: 0112 091f
60: 0113 1fc6
61: 0114 08fe
62: 0115 02ea

64: 0116 osfe
65: 0117 02ef
66: 0118 00fd

sub. s

. AS63 test

. gl obal

program (subroutine)

RAM BLK1

cx**xxx RAM block 1 initialize *****

BOOT:

(+)

LOOP:

(+)

. gl obal
I NI T_RAM BLK1:

I db
I db
Id

.org

I db
I db
I db
I db
I db
calr

I db
calr
jr

I NI T_RAM BLK1

%ext, RAM BLK1@h
%« , RAM_BLK1@ ;set RAM BLK1 address to x
[ %] +, Ox0

0x110

o%a, SP1_I Nl T_ADDR
Y%spl, ¥Yba . set SP1
9%a, SP2_| NI T_ADDR
Y%sp2, Yba ; set SP2

ext,fe

I'NI T_RAM BLK1 ; initialize RAM block 1

ext,fe

| NC_RAM BLK1 ; increnent RAM bl ock 1
LOoP ; infinity |oop

Contents of absolute list file

The format of each line of the absolute list file is as follows:
Code Source statement

Line No. Absolute address

Line No. Indicates the line number from the top of the file.

Address Indicates the absolute address after the instruction is allocated.
Code Indicates the object code.
Source  The contents of the assembly source file are delivered.

Results of branch optimization (extension code insertion/deletion/correction)
As the result of branch optimization, extension codes (Idb %ext, imm8) may be coded without accor-
dance to the source part. To show the result of such code optimizations clearly, the following descrip-
tion will be made on an absolute list file.

When an extension code is inserted:

"(+)" is placed to the right of the code part. There is no original source for the code but the disas-
sembled "ldb %exe, imm8" is delivered at the source part.

When an extension code is deleted:

"(-)" is placed to the left of the original source part. The original statement appears at the source
part in the list file but no code is delivered.

When the operand of an extension code is corrected:
"(*)" is placed to the left of the source statement.

Instructions preprocessed in the assembler
The instructions expanded in the assembler (macros and include sources) are listed with a "+".
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59 CrossReferenceFile

The cross reference file enumerates all the address labels with their absolute addresses and all the ad-
dresses where the address labels are referred to. It is delivered only when the -x option is specified. Its file
format is a text file, and the file name is <file name>.xrf. (The <file name> is the same as that of the
output object file.)

Sample cross reference file
Li nker 63 ver x.xx Cross reference file TEST. XRF Mon Jan 15 12:40: 41 2001

Label "IN T_RAM BLK1" at 0x0000 SUB.O CODE, G obal
0x0101 MAIN. O CODE
0x0115 MAIN. O CODE

Label "RAM BLKO" at 0x000 MAIN O BSS, d obal
0x0101 MAIN. O CODE
0x0115 MAIN. O CODE

Label "RAM BLK1" at 0x004 MAIN O BSS, d obal
0x0000 SUB. O CCDE
0x0001 SUB.O CODE
0x0007 SUB. O CODE
0x0008 SUB. O CCDE

Label "1 NC_RAM BLK1" at 0x0007 "SUB.O' CODE, d obal
0x0117 MAIN. O CODE

Label "NM" at 0x0100 MAIN. O CODE, Local
Label "BOOT" at 0x0110 MAIN.O CODE, Local

Label "LOOP" at 0x0116 MAIN.O CODE, Local
0x0118 MAIN. O CODE

Contents of cross reference file
The format of each label information is as follows:
Label information

<Address> <File name> <Type>

Label information
Indicates the following information:
e Label name
e Defined address
e Object file in which the label is defined.
e Section type
® Scope

Address Indicates the address where the label is referred.

File Indicates the object file in which the label is referred.
Type Indicates the type of section that contains the address where the label is referred.
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5.10 Linking

Linking rules

The linking process takes place in conformity with the following rules:

¢ Absolute sections are mapped ahead of relocatable sections, according to the absolute addresses
which were defined at the time of assembling. If an absolute section exceeds the available memory
area, an error will occur.

¢ The relocatable sections in the file of which the section start address was specified with an option
(-rcode, -rdata, -rbss) are mapped from the specified address. Other relocatable sections are mapped
from top of the relocatable CODE/DATA /BSS section.

e Basically, the relocatable sections except those that are specified with the -rcode, -rdata or -rbss option
are arranged successively in the order of processing. However, if a relocatable section cannot be
mapped subsequent to the previous mapped section, for instance, there is unused area indicated by
the ICE parameter file or an already mapped absolute section, the linker searches another area to map
the section. If there is no available area, an error will occur. A section is not divided into two or more
blocks when it is mapped.

After that, another section may be mapped in the vacant area if it is possible to map there.

Restrictions on linking

Note that all sections may not be mapped depending on each section size or address specifications
even if the relocatable object size is within the available memory size.

Example of linking

A sample case where two relocatable object files, "testl.0" and "test2.0", are linked together under the
following condition is described further below.

Memory configuration of the model

Code ROM: 0x0000 to Ox1fff
Data ROM: 0x8000 to 0x87ff
RAM: 0x0000 to 0x07ff

Display, I/O memory: 0xf000 to Ox££ff

Relocatable object files

testl.o test2.0

CODE1 (relocatable) CODE3 (relocatable)

CODE2 (absolute 0x0100-)| (.orgis used.) |CODE4 (relocatable) (-org is used.)
DATA1 (relocatable) DATA2 (absolute 0x8400-)

BSS1 (relocatable) BSS3 (absolute 0xff00-)

BSS2 (absolute 0xf000-) | (.org is used.) |BSS4 (relocatable)

Fig. 5.10.1 Structure of sample relocatable files

Sample linker command file

-code 0x0000 ; Rel ocatabl e CODE section start address
-rcode test2.0 = 0x0110; CODE section start address of test2.0
-data 0x8000 ; Rel ocat abl e DATA section start address
-bss 0x0000 ; Rel ocatabl e BSS section start address

-rbss test2.0 = 0x0400 ; BSS section start address of test2.0
-0 test. abs ; Qutput file nane

testl.o ; Input file 1

test2.0 ; Input file 2

When linking is executed with the commands defined above, the linker maps the sections of each
module in the manner graphically presented in Figure 5.10.2.
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testl.o

CODE1 (relocatable)
CODE2 (absolute 0x0100-)
DATA1 (relocatable)

BSS1 (relocatable)

BSS2 (absolute 0xf000-)
test2.0

CODES3 (relocatable)
CODE4 (relocatable)
DATA2  (absolute 0x8400-)
BSS3 (absolute 0xff00-)
BSS4 (relocatable)

test.abs
0x0000
0x0110
CODE3
CODE4
CODE1

0x8400 DATA2

0x0400 BSS4
0xf000 BSS4
0xff00 BSS3

Fig. 5.10.2 Example of linking

CHAPTER 5: LINKER

0x00ff
0oxo10f

Code ROM area

Ox1fff _|

0x83ff | Data ROM area

0x87ff_|

0x03ff | RAM area

ox07ff_|

Oxfeff Display memory
I/O memory area

Oxffff

The absolute sections CODE2, BSS2, DATA2 and BSS3 are mapped to the location specified in the
source files.

The start addresses of the CODE and BSS relocatable sections in "test2.0" is specified by the -rcode and
-rbss options, so CODE3 is mapped from address 0x0110 and CODE 4 follows CODE3. BS54 is

mapped from address 0x0400.

Since the start addresses of the relocatable CODE, DATA and BSS sections in "test1.0" have not been
specified, they are mapped from the relocatable section start addresses specified by the -code, -data
and -bss options. First the linker will try to map CODE1 from address 0x0000 to address 0x00£f. If
CODE 1 is smaller than 0x100 words, CODE1 can be mapped from address 0x0000. In this example,
CODE1 is mapped behind CODE4 because CODEI is larger than 0x100 words.

DATAL1 is mapped from address 0x8000 and BSS1 is mapped from address 0x0000.

A section cannot be overlapped to other sections, therefore an error will occur if there is no free area
larger than the section size. For example, an error will occur if CODE2 is larger than 0x10 words.
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5.11 Branch Optimization Function

The PC relative branch instructions (jt, jrc, jrng, jrz, jrnz and calr) need an address extension instruction
(Idb %ext, imm8) when the relative distance to the destination address exceeds the -127 to 128 range.
Since the location of relocatable sections is not decided until the linking process is completed, the linker

has a function that automatically inserts, removes or corrects the extension codes. This makes it possible
to omit the address extension instruction in the source. However, this function is valid only for the branch
instructions that use a label to specify the destination address.

This branch optimization function (automatically insertion/deletion/ correction of the extension codes) is
enabled by default and the branch codes will be optimized unless otherwise specified. All the insertion/
deletion/ correction functions can be disabled by specifying the -d option. The -di and -dr options can
also be specified to disable the extension code insertion and deletion functions, respectively (if the -d
option is not specified).

The linker checks the distance from a PC relative branch instruction code to the branch destination label,
and inserts, removes or corrects the extension codes according to the check results.

(1) When the branch destination is located within the -127 to +128 range from the branch instruction:
If the branch instructon code does not have an extension code, no extension code is inserted.
If the branch instruction has an extension code, it is removed (if the -dr option is specified, existing
expansion code will not be removed).

Examples:

jir LABEL - jr LABEL
ldb  %ext, LABEL@ h

calr LABEL@ | - calr LABEL@I

(2) When the branch destination is located outside the -127 to +128 range from the branch instruction:
If the branch instructon code does not have an extension code, an appropriate extension code is
inserted.

If the branch instruction has an illegal extension code, it is replaced with a correct extension code.
Examples:

jr LABEL N | db %ext, LABEL@ h
ir LABEL@ |

| db %ext, LABEL1@ h - | db %ext, LABEL2@ h

calr LABEL2@ | calr LABEL2@ |

Unused memory spaces may be generated between sections caused by the branch optimization. In this
case the linker moves the relocatable section following an unused area toward a lower address so that the
codes are embedded in the unused area.

Note: In the previous version, omission of the -d option enables automatic insertion and correction of the
extension codes, note, however, that deletion of the extension codes must be enabled using the -er
option. The current version has no -er option and all the insertion/deletion/correction functions are
enabled by default. To disable the deletion and insertion functions when the -d option is omitted,
the -dr option and -di option must be specified, respectively. Be aware that the current version may
generate an object different from that of the previous version because the current version uncondi-
tionally deletes unnecessary extension codes when the project for the previous version with no -d
option is processed. Specify the -dr option to generate the same optimized codes as the previous
version.
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5.12 Error/Warning Messages

5.12.1 Errors

When an error occurs, the linker will immediately terminate the processing after displaying an error
message. No object file will be output. Other files will be delivered only in the part which was processed
prior to the occurrence of the error.

The error messages are given below.

Error message Description
Branch destination too far from <address> The branch destination address is out of range.
CALZ for non zero page at <address> The specified address is out of the range (0x0000-0x00ff).
Cannot create absolute object file <FILE NAME> The absolute object file cannot be created.
Cannot open <file kind> file <FILE NAME> The file cannot be opened.
Cannot read <file kind> file <FILE NAME> The file cannot be read.
Cannot relocate <section kind> section of The relocatable section cannot be allocated.
<FILE NAME>
Cannot write <file kind> file <FILE NAME> Data cannot be written to the file.
lllegal address range <address> for a code at The address specified by TST/SET/CLR is out of the range
<address> (0x0000-0x003f or OxffCO-0xffff).
lllegal file name <FILE NAME> The file name is incorrect.
Illegal file name <FILE NAME> specified with The file name specified with the option is incorrect.
option <option>
lllegal ICE parameter at line <line number> of The ICE parameter file contains an illegal parameter setting.
<FILE NAME>
Illegal object <FILE NAME> The input file is not an object file in IEEE-695 format.
Illegal option <option> An illegal option is specified.
No address specified with option <option> Address is not specified with the option.
No code to locate There is no valid code for mapping.
No ICE parameter file specified ICE parameter file is not specified.
No name and address specified with option <option> | Name and address are not specified with the option.
No object file specified Object files to be linked are not specified.
Out of memory Cannot secure memory space.
<section kind> section <address>-<address> overlaps | The address range of the section overlaps with another
with <section kind> section <address>-<address> section's address range.
<section kind> section <address>-<address> overlaps | The address range of the section overlaps with the
with the unavailable memory unavailable memory.
Unresolved external <label> in <FILE NAME> Reference was made to an undefined symbol.
Unusable instruction code <instruction code> The object contains an instruction invalid for the model.
in <FILE NAME>
5.12.2 Warning

Even when a warning appears, the linker continues with the processing. It completes the processing after
displaying a warning message, unless, in addition, an error takes place. The output files will all be
delivered, but the operation of the program cannot be guaranteed.

The warning messages and their contents are given below.

Warning message Description
Cannot create <file kind> file <FILE NAME> The file cannot be created.
Cannot open <file kind> file <FILE NAME> The file cannot be opened.
No debug information in <FILE NAME> Debugging information is not included in the file.
No symbols found Symbols cannot be found.
Second definition of label <label> in The label has already been defined.
<FILE NAME>
Second ICE parameter file <FILE NAME> ignored Two or more ICE parameter files are specified.
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5.13 Precautions

(1) Upper limits, such as a maximum section count and the number of objects to be linked, depend on the
free memory space.

(2) To load the absolute object file created by the linker to the debugger, the same ICE parameter file must
be specified when the debugger is invoked.

(3) In the previous version, omission of the -d option enables automatic insertion and correction of the
extension codes, note, however, that deletion of the extension codes must be enabled using the -er
option. The current version has no -er option and all the insertion/deletion/ correction functions are
enabled by default. To disable the deletion and insertion functions when the -d option is omitted, the -
dr option and -di option must be specified, respectively. Be aware that the current version may
generate an object different from that of the previous version because the current version uncondition-
ally deletes unnecessary extension codes when the project for the previous version with no -d option
is processed. Specify the -dr option to generate the same optimized codes as the previous version.
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CHAPTER

This chapter

CHAPTER 6: HEX CONVERTER

6 Hex CoNVERTER

describes the functions of hex converter, hx63.

6.1 Functions

The hex converter hx63 converts an absolute object file in IEEE-695 format output from the linker into a
hex file in Motorola-S format or Intel-HEX format. This conversion is needed when debugging the
program with the ROM or when creating mask data using the mask data checker.

When creating the ROM-image hex data, the hex converter fills the unused area of each model with Oxff.

6.2 Input/Output Files

from Linker

Absolute
object file

ICE
parameter file

Hex Converter
hx63

Motorola-S
“format files
= Error file

ROM or Mask data creation

Fig. 6.2.1 Flow chart

6.2.1 Input Files

Absolute object fil
File format

File name:
Description:

ICE parameter file

File format:
File name:
Description:

6.2.2 Output Fil

Hex file

File format:
File name:

Output destination:
Description:

Error file

File format:

File name:

Output destination:
Description:

e

: Binary file in IEEE-695 format

<File name>.abs (A path can also be specified.)
Absolute object file created by the linker.

OThis file must always be specified.
Binary file
<File name>.par (A path can also be specified.)
File to specify the memory mapping information of each S1C63 Family model. This
file is provided for each model and is commonly used with the linker and debugger.

es

Text file in Motorola-S format or Intel-HEX format

Motorola-S format <File name>.hsa, <File name>.Isa and <File name>.csa
Intel-HEX format  <File name=>h.hex, <File name>1.hex and <File name>c.hex
Current directory

Three hex files are generated: ".hsa" or "h.hex" that contains the five high-order bits
of the object codes with 0b000 extended, "Isa" or "Lhex" that contains the eight low-
order bits and ".csa" or "c.hex" that contains four-bit data for the data ROM.
Motorola-S format files are delivered by default. Intel-HEX format files can be
specified using the -i option.

Text file

hx63.err

Current directory

The file is created if the -e start-up option is specified. It records information that the
hex converter outputs to the Standard Output (stdout), such as error messages. The
file name is "hx63.err" by default, but it can be changed using the -o start-up option.

S5U1C63000A MANUAL

(S1C63 FAMILY ASSEM

EPSON 105

BLER PACKAGE)



CHAPTER 6: HEX CONVERTER

6.3 Starting Method

General form of command line
hx63 A [Options] A <Absolute object file name> , <ICE parameter file name>

A denotes a space.
[ ] indicates the possibility to omit.
The order of options and file names can be arbitrary.

File names
Absolute object file: <File name>.abs
ICE parameter file: <File name>.par

The extension of an absolute object file can be omitted. The ICE parameter file must be specified with
its extension.

Along file name supported in Windows and a path name can be specified. When including spaces in
the file name, enclose the file name with double quotation marks (").

-0 <file name>

Options
The hex converter comes provided with the following four start-up options:
-b
Function: Conversion of existing codes only
Explanation: Converts and delivers only the object codes that exist in the specified absolute object
file. Data for unused addresses is not delivered.
Default: If this option is not specified, the hex data for the entire available memory range
of the model is delivered to the output file. Unused addresses are filled with Ox{f.
-e
Function: Output of error files
Explanation: Creates an .err file which contains the information that the hex converter outputs
to the Standard Output (stdout), such as error messages.
Default: If this option is not specified, no error file will be created.
-i
Function: Conversion into Intel-HEX format
Explanation: Generates the hex files ("h.hex", "Lhex" and "c.hex") in Intel-HEX format.
Default: If this option is not specified, Motorola-S format files (".hsa", ".Isa" and ".csa") are

generated.

Function: Specification of output path/file name

Explanation: Specifies an output path/file name without extension or with an extension ".hsa",
"lsa", ".csa", "h.hex", "Lhex" or "c.hex". By specifying only one file name, three hex
files will be generated.
If no extension is specified, an appropriate extension will be supplemented at the
end of the specified output path/file name. In this case, ".hsa", ".Isa" or ".csa" is
added to the output file name. If Intel-HEX format is specified, "h.hex", "L.Lhex" or
"c.hex" is added to the output file name. It may change a DOS file name (8
characters max.) to a long file name for Windows.

Default: The input file name is used for the output file names.

When entering an option in the command line, one or more spaces are necessary before and after the

option.

Example: c:\ epson\s1c63\ bi n\hx63 -e test.abs par63xxx. par
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6.4 Messages

The hex converter delivers all its messages via the Standard Output (stdout).

Start-up message
The hex converter outputs only the following message when it starts up.

Hex converter 63 Ver X.XX
Copyright (C) SElI KO EPSON CORP. 1998-2001

End message

The hex converter outputs the following messages to indicate which files have been created when it
ends normally.

Created hex file <FILE NAME>. HSA
Created hex file <FlILE NAME>. LSA
Created hex file <FlILE NAME>. CSA
Created error log file HX63. ERR

Hex conversion 0 error(s) 0 warning(s)

Usage output

If no file name was specified or an option was not specified correctly, the hex converter ends after
delivering the following message concerning the usage:

Usage: hx63 [options] <file names>
Options: -b Do not fill unused nenory w th Oxff
-e Qutput error log file (HX63. ERR)
- Use Intel Hex fornat
-0 <file name> Specify output file nane
Fil e names: Absolute object file (.ABS)
| CE paraneter file (.PAR)

When error/warning occurs
If an error occurs, an error message will appear before the end message shows up.
Example:

Error : No | CE paraneter file specified
Hex conversion 1 error(s) O warning(s)

In the case of an error, the hex converter ends without creating an output file.

If a warning is issued, a warning message will appear before the end message shows up.
Example:

Warning : Qutput file nanme conflict
Hex conversion O error(s) 1 warning(s)

In the case of a warning, the hex converter ends after creating the output files, but the result cannot be
guaranteed.

For details on errors and warnings, refer to Section 6.6 "Error/ Warning Messages".
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6.5 Output Hex Files

6.5.1 Hex File Configuration

Since each S1C63000 instruction has a 13-bit code, the hex converter always generates two hex files for the
high-order data and the low-order data of the program code. The low-order data hex file (".Isa" or "Lhex")
contains the low-order bytes (bits 7 to 0) of the object codes. The high-order data hex file (".hsa" or
"h.hex") contains the high-order bytes (bits 12 to 8 suffixed by high-order bits 0b000).

4-bit data for the data ROM is output to the ".csa" or "c.hex" file.

By specifying the -i option, the hex converter can convert the absolute object file into Intel-HEX files as
well as Motorola-S format. However, use Motorola-S format format when loading the hex files to the
debugger or creating the mask data by the mask data checker because the debugger and mask data
checker do not support Intel-HEX files.

6.5.2 Motorola-S Format

The hex converter converts an absolute object file in the IEEE-695 format into the Motorola-S2 format files
by default.

The files are generated with an extension ".hsa" for the high-order program file, ".I1sa" for the low-order
program file and ".csa" for the data ROM file.

The following shows a sample data in Motorola-S2 format:

length
address data sum
\

| -

[ il 1
S224000000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFB
S224000020FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFDB

S22400010008E000F04200420606FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFS9

S804000000FB

S2 (1 bytes): Indicates that the line is a data record.

S8 (1 bytes): Indicates that the line is an end record (end of data).

length (1 byte): Indicates the record length of "address + data + sum". The maximum length of a

data record is 0x24, while the end record is fixed at 0x04.
address (3 bytes): Indicates the address where the head data in a record is placed.
data (32 bytes max.): The object codes are placed here. This is not included in the end record.
sum (1 byte): This is a checksum (1's complement) from "length" to the last data.

The end records are always "S804000000FB".
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6.5.3 Intel-HEX Format

The hex converter converts an absolute object file in the IEEE-695 format into the Intel-HEX format files
when the -i option is specified.

The files are generated with a name "<file name>h.hex" for the high-order program file, "<file name>L.hex" for
the low-order program file and "<file name>c.hex" for the data ROM file.

The following shows a sample data in Intel-HEX format:

data volume type
address data sum
\

: M
[ ! [ |
: 10000000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFO0
: 10001000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFO

: 1001000008E000F04200420606 FFFFFFFFFFFFFFSE
: 100FFO00FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFOL
: 00000001FF

data volume (1 byte): Indicates the data length of each record. The maximum length of a data record is
0x10, while the end record is fixed at 0x00.
address (2 bytes): Indicates the address where the head data in a record is placed.

type (1 byte): Indicates the type of hexadecimal format, currently only "00".
data (16 bytes max.): The object codes are placed here. This is not included in the end record.
sum (1 byte): This is a checksum (2's complement) from "Data volume" to the last data.

The end records are always "00000001FF".

Note: When using hex files for creating the mask data, do not specify Intel-HEX format because the
mask data checker does not support this format.

6.5.4 Conversion Range

By default, the hex converter generates the hex files that include all the codes of the ROM area available
for each model. Data for unused addresses are delivered as Oxff. For example, if the model has a built-in
2KB code ROM and the program uses the area from address 0x0 to address 0x6ff, the hex converter fills
the area from address 0x700 to address Ox7ff with Ox{f. If there are unused addresses in the range from
0x0 to Ox6ff, those data are also delivered as Oxff.

When creating the mask data by the mask data checker, the hex files must be generated in this format.

When the -b option is specified, the hex converter does not deliver data in unused addresses of the
absolute object file. This allows minimization of the output hex files. Note, however that the hex files
generated in this format cannot be used for creating the mask data.
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6.6 Error/Warning Messages

6.6.1 Errors

When an error occurs, the hex converter immediately terminates the processing after displaying an error

message. It will not output hex files.

The hex converter error messages are given below.

Error message

Description

Cannot create <file kind> file <FILE NAME>

The file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

lllegal file name <FILE NAME> specified with
option <option>

The specified hex file name is incorrect.

lllegal ICE parameter at line <line number> of
<FILE NAME>

The ICE parameter file contains an illegal parameter setting.

Illegal file name <FILE NAME>

The specified input file name is incorrect.

Illegal option <option>

An illegal option is specified.

Illegal absolute object format

The input file is not an object file in IEEE-695 format.

No ICE parameter file specified

ICE parameter file is not specified.

Out of memory

Cannot secure memory space.

6.6.2 Warning

Even if a warning is issued, the hex converter keeps on processing, and completes the processing after
displaying a warning message, unless, in addition, any error occurs.

Warning message

Description

Input file name extension .XXX conflict

Two or more file names with the same extension have been
specified. The last one is used.

6.7 Precautions

(1) When creating the hex files for making the mask data file in the mask data checker, specify Motorola-S
format and convert for the entire available memory range of the model (do not specify the -b and -i
options). Otherwise, an error will occur in the mask data checker. Refer to the "Development Tool
Manual" of each model for details of the mask data checker.

(2) If an 8-character output file name (DOS file name) without extension is specified for the Intel-HEX
files, it will be changed to a long file name because "h.hex", "Lhex" or "c.hex" is added to the file name.
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CHAPTER / DISASSEMBLER

This chapter describes the functions of the disassembler, ds63.

7.1 Functions

The disassembler's input is an object in IEEE-695 or Motorola-S format. The code in the object file is
disassembled into mnemonics, and output as a source file. The restored source file can be processed in
the assembler/linker/hex converter to obtain the same object or hex file.

7.2 Input/Output Files

from Linker ~ from Hex converter

L It

file.hsa

|IEEE-695 absolute
object file

Motorola-S file

Disassembler
ds63

Error file

file.ms
Preprocessed source file
Fig. 7.2.1 Flow chart
7.2.1 Input Files

Absolute object file
File format: Binary file in IEEE-695 format

File name:
Description:

Hex file

File format:
File name:
Description:

<File name>.abs (A path can also be specified)
Absolute object file created by the linker

Text file in Motorola-S format

<File name>.hsa, <File name>.Isa and <File name>.csa

Hex files created by the hex converter. Three hex files are needed: "hsa" that con-
tains the four high-order bits of the object codes with 0b000 extended, ".Isa" that
contains the eight low-order bits and ".csa" that contains four-bit data for the data
ROM. If there is no data ROM, the ".csa" file is not required.

7.2.2 Output Files

Source file

File format:

File name:

Output destination:
Description:

Error file

File format:

File name:

Output destination:
Description:

Text file

<File name>.ms

Current directory

Disassembled contents of the input file are delivered.

Text file

ds63.err

Current directory

The file is created if the -e start-up option is specified. It records the information that
the disassembler outputs to the Standard Output (stdout), such as error messages.
The file name is "ds63.err" by default, but it can be changed using the -o start-up
option.
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7.3 Starting Method

General form of command line

ds63 A [Options] A <Absolute object or hex file name>

A denotes a space.

[ ] indicates the possibility to omit.

File names
Absolute object file: <File name>.abs

Motorola-S files:

<File name>.hsa, <File name>.1sa, <File name>.csa

The input file must be specified with its extension.
The Motorola-S file can be specified with either ".hsa", ".Isa" or ".csa" as the extension. The other
unspecified files will be automatically loaded.

Along file name supported in Windows and a path name can be specified. When including spaces in
the file name, enclose the file name with double quotation marks (").

Options
The disassembler comes provided with the following four start-up options:

-cl
Function:
Explanation:
Default:

-Cu
Function:
Explanation:
Default:

Function:
Explanation:

Default:

-0 <file name>
Function:
Explanation:

Default:

Use of lower-case characters

Creates all instructions and labels using lower-case characters.

If neither this option nor the -cu option is specified, the source will be made with
all labels in upper-case characters and instructions in lower-case characters.

Use of upper-case characters

Creates all instructions and labels using upper-case characters.

If neither this option nor the -cl option is specified, the source will be made with
all labels in upper-case characters and instructions in lower-case characters.

Output of error file

Creates an .err file which contains the information that the disassembler outputs
to the Standard Output (stdout), such as error messages.

If this option is not specified, an error file will not be created.

Specification of output path/file name

Specify an output path/file name without extension or with the extension ".ms".
If no extension is specified, ".ms" will be supplemented at the end of the specified
output path/file name.

The input file name is used for the output file name.

When entering an option in the command line, one or more spaces are necessary before and after the

option.

Example: c:\epson\s1c63\ bin\ds63 -e -0 c:\output.ns
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7.4 Messages

The disassembler delivers all its messages via the Standard Output (stdout).

Start-up message
The disassembler outputs the following message when it starts up.

Di sassenbl er 63 Ver Xx.xx
Copyright (C) SEI KO EPSON CORP. 1998-2001
End message

The disassembler outputs the following messages to indicate which files have been created when it
ends normally.

Created preprocessed source file <FILE NAME>. M5
Created error log file DS63. ERR
Di sassenbly 0 error(s) O warning(s)

Usage output

If no file name was specified or an option was not specified correctly, the disassembler ends after
delivering the following message concerning the usage:

Usage: ds63 [options] <file name>

Options: -cl Use | ower case characters
-cu Use upper case characters
-e Qutput error log file (DS63. ERR)

-0 <file name> Specify output file nanme
File nanmes: Absolute object file (.ABS or .CSA/.LSA/ . HSA)

When error/warning occurs

If an error occurs, an error message will appear before the end message shows up.
Example:

Error: Cannot open file TEST. ABS

Di sassenbly 1 error(s) 0 warning(s)

In the case of an error, the disassembler ends without creating an output file.

If a warning is issued, a warning message will appear before the end message shows up.
Example:

Warning: Input file nane extension .HSA conflict
Di sassenmbly 0 error(s) 1 warning(s)

In the case of a warning, the disassembler ends after creating an output file.

For details on errors and warnings, refer to Section 7.6 "Error/ Warning Messages".
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7.5 Disassembling Output

The data/code mnemonics are restored from the target code. As for the branch instructions, a label will

non

be automatically generated such as "CODEx:" where "x" denotes a hexadecimal number string. Other
reference symbols will also be generated as "LABELx", "IOx" and "RAMXx". The ".org" pseudo-instruction
is used to specify the starting location of each code block.
The following shows examples of disassembled sources:

Sample outputs

Absolute list file "test.als"

Li nker 63 ver x.xx Absolute list file "TEST. ALS" Mom Jan 15 12:40: 41 2001
1: sub. s
2: ; AS63 test program (subroutine)
3:
4: . gl obal RAM BLK1
5:
6: ;****xx RAM block 1 initialize ***x*
7:
8: .global I NI T_RAM BLK1
9: I NI T_RAM BLK1:
10: 0000 0800 I db %ext , RAM_BLK1@h
11: 0001 0a04 I db %! , RAM BLK1@ ;set RAM BLK1 address to x
12: 0002 1e90 Id [ %] +, 0x0
13: 0003 1e90 Id [ %] +, 0x0
14: 0004 1e90 Id [ %] +, 0x0
15: 0005 1e80 Id [ %], Ox0 ; set 0x0000 to RAM BLK1
16: 0006 1ff8 ret
17:
18: ;x*x%x RAM bl ock 1 increnment ****x
19:
20: .gl obal | NC_RAM BLK1
21: | NC_RAM BLK1:
22: 0007 0800 I db %ext , RAM_BLK1@h
23: 0008 0a04 I db %Il , RAM BLK1@ ;set RAM BLK1 address to x
24: 0009 1911 add [x] +, 1
25: 000a 1990 adc [%%] +, 0
26: 000b 1990 adc [9%] +, O
27: 000c 1980 adc [%%], 0 increment 16bit val ue
28: 0oo0d 1ff8 ret
29: main.s
30: ; AS63 test program (nmin routine)
31: ;
32:
33: ;¥**** | NITIAL SP1 & SP2 ADDRESS DEFI NI TI ON *****
34:
35: #i f def SMALL_RAM
36: .set SP1_I NI T_ADDR Oxb ; SP1 init addr = 0x2c
37: #el se
38: .set SP1_I NI T_ADDR 0x4b ; SP1 init addr = 0x12c
39: #endi f
40:
41: .set SP2_| NI T_ADDR Ox1f ; SP2 init addr = Oxif
42:
43:
44 ;***** NM & Bw‘r, LQP * Kk k ok Kk
45:
46: .global | NI T_RAM BLK1 ; subroutine in sub.s
47: . gl obal | NC_RAM BLK1 subroutine in sub.s
48:
49: .org 0x100
50: NM :
51: 0100 08fe Idb ext,fe
52: 0101 02fe calr I NI T_RAM BLK1 ; initialize RAM block 1
53: 0102 1ff9 reti in NM (wat chdog tiner)
54:
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55:

56: BOOT

57: 0110  094b
58: 0111 1fc4
59: 0112  091f
60: 0113 1fc6
61: 0114 08fe (+4)
62: 0115 O2ea

63: LOOP:

64: 0116 08fe (+)
65: 0117  02ef
66: 0118  00fd

Output source file "test.ms" (default)

; Di sassenbl er 63 Ver x.xx Assenbly source file TEST. MS Mon Jan 15 13

.set LABEL1 0x4
.set LABEL2 Ox4
.set LABEL3 0x4b
.set LABEL4 Ox1f
. code
.org 0x0
CODEL:
I db %ext, LABEL1@h
I db %!, LABEL1@
Id [ %] +, 0x0
Id [ %] +, 0x0
Id [ %] +, 0x0
Id [ %], 0x0
re

CODE2:
| db %ext, LABEL2@h
I db %!, LABEL2@
add [ %] +, Ox1
adc [ %] +, Ox0
adc [ %] +, Ox0
adc [ %], 0x0
ret
. code
.org 0x100
I db %ext, CODE1L@ h
calr CODE1@ |
reti
. code
.org 0x110
| db %ba, LABEL3@
I db %spl, %a
| db %ba, LABELA@
I db %sp2, Yba
I db %ext, CODE1L@ h
calr CODE1@ |
CODES:
I db %ext, CODE2@ h
calr CODE2@ |
jr CODE3@ |

.org 0x110

I db %a, SP1_| NI T_ADDR
| db Y%spl, Yba

I db %a, SP2_| NI T_ADDR
| db Y%sp2, Yba

Idb ext,fe

calr I NI T_RAM BLK1

Idb ext,fe

calr | NC_RAM BLK1

jr LOOP

Output source file "test.ms" (when -cl is specified)
; Di sassenbl er 63 Ver x.xx Assenbly source file TEST.MS Mon Jan 15 13:10:20 2001

.set labell 0x4
.set |abel 2 0x4
.set |abel 3 0x4b
.set |abel 4 Ox1f
. code
.org 0x0
codel:
| db %ext, | abel 1@
Idb %I, | abel 1@
Id [ %] +, 0x0
Id [ %] +, 0x0
Id [ %] +, 0x0
Id [ %], 0x0
ret
code2
| db %ext, | abel 2@
Idb %I, | abel 2@
add [ %] +, Ox1
adc [ %] +, 0x0

CHAPTER 7: DISASSEMBLER

; set SP1
, set SP2

; initialize RAM bl ock 1

; increment RAM bl ock 1
; infinity |oop

10: 20 2001

S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)

EPSON

115



CHAPTER 7: DISASSEMBLER

code3:

adc [ %] +, 0x0

adc [ %], 0x0

ret

. code

.org 0x100

| db %ext, codel@h
calr codel@|

reti

. code

.org 0x110

| db %ba, | abel 3@

I db %spl, Y%ba

I db %ba, | abel 4@

I db %sp2, Yba

| db %ext, codel@h
calr codel@|

| db %ext, code2@h
calr code2@|
jr code3@|

Output source file "test.ms" (when -cu is specified)
; Di sassenbl er 63 Ver x.xx Assenbly source file TEST.MS Mon Jan 15 13:10:20 2001

CODE1:

CODE2:

CODES:

. SET LABEL1 0X4
. SET LABEL2 0X4
. SET LABEL3 0X4B
. SET LABEL4 OX1F
. CODE

. ORG 0X0

LDB %EXT, LABEL1@H
LDB 9L, LABEL1@
LD [ %] +, 0X0

LD [ %] +, 0X0

LD [ %] +, OX0

LD [ 9% , 0X0

RET

LDB 9%EXT, LABEL2@H
LDB 9%XL, LABEL2@
ADD [ %< +, 0X1

ADC [ %] +, 0XO0

ADC [ %< +, 0X0

ADC [ %] , 0X0

RET

. CODE

. ORG 0X100
LDB 9%EXT, CODEL@RH
CALR CODE1@RL
RETI

. CODE

. ORG 0X110
LDB 9BA, LABEL3@
LDB %SP1, 9BA

LDB 9BA, LABELA@
LDB %SP2, 9BA

LDB 9%EXT, CODEL@RH
CALR CODE1@RL

LDB %EXT, CODE2@RH
CALR CODE2@RL
JR CODE3@RL
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7.6 Error/Warning Messages

CHAPTER 7: DISASSEMBL

ER

7.6.1 Errors

When an error occurs, the disassembler immediately terminates the processing after displaying an error

message. It will not output a source file.
The disassembler error messages are given below.

Error message

Description

Cannot create <file kind> file <FILE NAME>

The file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

lllegal file name <FILE NAME> specified with
option <option>

The specified output source file name is incorrect.

lllegal file name <FILE NAME>

The specified input file name is incorrect.

lllegal HEX data format

The input file is not a Motorola-S format file.

lllegal option <option>

An illegal option is specified.

Out of memory

Cannot secure memory space.

7.6.2Warning

Even if a warning is issued, the disassembler keeps on processing, and completes the processing after
displaying a warning message, unless, in addition, an error is produced.

Warning message

Description

Input file name extension .XXX conflict

Two or more file names with the same extension have been
specified. The last one is used.

Cannot open Hex file xxx.csa

The file cannot be opened. It is assumed there is no data
memory.
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CHAPTER 8 DEBUGGER

This chapter describes how to use the Debugger db63.

8.1 Features

The Debugger db63 is used to debug a program after reading an object file in the IEEE-695 format that is
generated by the linker.
It has the following features and functions:

¢ Various data can be referenced at the same time using multiple windows.

e Frequently used commands can be executed from tool bars and menus using a mouse.

¢ Also available are source display and symbolic debug functions which correspond to assembly source
codes.

e Consecutive program execution and two types of single-stepping are possible.

e Five break functions are supported.

o Areal-time display function shows register and memory contents on-the-fly.

o A time display function showing execution time by both duration and steps.

® An advanced trace function.

® An automatic command execution function using a command file.

8.2 Input/Output Files

from Linker

<L

IEEE-695 Source file(s)
Parameter file object file Command file

-.

Debugger | A

ICE db63
file.csa file.msa
Program/data Option

file.cmd file.log file.trc HEX files HEX files
Record file Log file Trace file
Fig. 8.2.1 Flow chart
8.2.1 Input Files

Parameter file
File format: Binary file
File name: <file name>.par
Description: This file contains memory information on each microcomputer model and is indispensable
for starting the debugger. This file is provided for each microcomputer model.

The following files are read by the debugger according to command specification.

Object file
File format: Binary file in the IEEE-695 format
File name: <file name>.abs (An extension other than ".abs" can also be used.)
Description: This is an object file generated by the linker. This file is read into the debugger by the If
command. By reading a file in the IEEE-695 format that contains debug information, source
display and symbolic debugging can be performed.
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Source file
File format:
File name:
Description:

Program file
File format:
File name:
Description:

CHAPTER 8: DEBUGGER

Text file

<file name>.s

This is the source file of the above object file. It is read when the debugger performs source
display.

HEX file in Motorola-S format

<file name>.hsa, <file name>.lsa

This is a load image file of the program ROM, and is read into the debugger by the lo
command. The file "hsa" corresponds to the 5 high-order bits of the program code and the
file "Isa" corresponds to the 8 low-order bits of the program code. These files are generated
for the purpose of creating mask data from an object file in the IEEE-695 format by the Hex
convertor. Unlike files in the IEEE-695 format, these files cannot be used for source display
or symbolic debugging, but can be used to check the operation of final program data.

Data file for data ROM

File format:
File name:
Description:

HEX file in Motorola-S format

<file name>.csa

This is a load image file of the data ROM, and is read into the debugger by the lo com-
mand. This file is generated for the purpose of creating mask data from an object file in the
IEEE-695 format by the Hex convertor. When an absolute object file in the IEEE-695 format
is loaded, it is not necessary to load this file.

Option data file

File format:
File name:
Description:

HEX file in Motorola-S format

<file name>.fsa, <file name>.ssa, <file name>.msa (Varies with the type of microcomputer)
These data files are used to set up hardware options for each microcomputer model and is
read by the lo command. These files are generated by a development tool available for each
microcomputer model.

Command file

File format:
File name:
Description:

Text file

<file name>.cmd (An extension other than ".cmd" can also be used.)

This file contains a description of debug commands to be executed successively. By writing
a series of frequently used commands in this file, the time and labor required for entering
commands from the keyboard can be saved. The command described in the file are read
and executed using the com or cmw command.

8.2.2 Output Files

Log file
File format:
File name:
Description:

Record file
File format:
File name:
Description:

Trace file
File format:
File name:
Description:

Text file

<file name>.log (An extension other than ".log" can also be used.)

This file contains the information of executed commands and execution results that are
output to a file. Output of this file can be controlled by the log command.

Text file

<file name>.cmmd (An extension other than ".cmd" can also be used.)

This file contains the information of executed commands that are output to a file. Output of
this file can be controlled by the rec command.

Text file

<file name>.trc (An extension other than ".trc" can also be used.)

This file contains the specified range of trace information. Output of this file can be con-
trolled by the tf command.
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8.3 Starting Method

8.3.1 Start-up Format

General form of command line

db63 A <parameter file name> , [start-up option]

A denotes a space.

[ ] indicates the possibility to omit.

Note: The parameter file will be recognized by its extension ".par", so ".par" must be included in the
parameter file name to be specified.

8.3.2 Start-up Options

The debugger has three start up options available.

<command file name>
Function:
Explanation:

-comX
Function:
Explanation:

-b <baud rate>
Function:
Explanation:

Specifies a command file.
For a series of commands to be executed immediately after the debugger starts
up, specify a command file that describes those commands.

Specifies a communication port.

This option specifies the communication port through which a personal com-
puter is communicated with by the ICE. Specify a port number in the X part of
this option. The port that can be used for this purpose varies among different
personal computers.

Unless this option is specified, the com1 port is used to communicate with the
ICE.

Specifies a communication transmission rate.

This option specifies the baud rate on the personal computer. For <baud rate>,
select one from 2400, 4800, 9600, 19200, or 38400.

Unless specified otherwise, the baud rate is set to 9600 bps. This value is the
same as the initial setting of the ICE.

The baud rate on the ICE is set using the DIP switch mounted on the ICE.

When entering an option in a command line, make sure that there is at least one space before and after

the option.

Example: c: \ epson\ s1c63\ bi n\ db63 par 63xxx. par startup.cnd -conR -b 19200

The default start-up options are set as: -com1 & -b 9600
If no parameter file name was specified or the option was not specified correctly, the debugger ends after

delivering the following

message concerning the usage:

- Usage-
db63. exe paraneter file nane <startup options>
Options:
conmand file: specifies a commuand file
-comX( X: 1-4) com port, default coml
-b baud rate, 2400, 4800, 9600(default), 19200, 38400
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8.3.3 Start-up Messages

When the debugger starts up, it outputs the following message in the [Command] window. (Refer to the
next section for details about windows.)

Debugger 63 Ver x.xx Copyright SEI KO EPSON CORP. 1998-2001

Connecting COW with xxxxx baud rate ... done
Parameter file nane DOXXXXXXXX. par
Ver si on DOXX

Chi p nane : 63xxX
CPU versi on DX
PRC board version X. X
LCD board version DXL X
EXT board version DXL X
| CE hardwar e version X. X
| CE software version X. X
DI AG t est . omtted

MBPD. « done
Initialize......... ... ... ... ...... done
>

8.3.4 Hardware Check at Start-up

When the debugger is invoked, it first performs the tests and initializing operations described below.

(1) Testing connection of the ICE
Debugger db63 first checks to see that the ICE is connected to your system and that communication is
possible without any problems. The following message is displayed in the [Command] window.

During test
Connecting COW w th xxxxx baud rate ...

When terminated normally
Connecting COW with xxxxx baud rate ... done

When an error is encountered
Connecting COW w th xxxxx baud rate ... failure
<error nessage>

The error message indicates that communication between the personal computer and the ICE is not
functioning properly. In this case, to verify the following:

e A standard RS-232C cable is used

e The COM port is correct

¢ The baud rates on both sides are matched
e The PRC board is correctly fitted in place
e The ICE's power is turned on

e The ICE remains reset

For the causes of errors, refer to Section 8.10, "Status/Error/ Warning Messages".
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If this test indicates that the ICE is not in ready state, the debugger performs the following;:

When the ICE is executing the target program:
In this case, the debugger sends a forcible break command to the ICE; it then retests the connection of
the ICE several seconds later.

When the ICE is in the BUSY state:
In this case, the debugger will try to retest the connection with the ICE several seconds later.

When the ICE is in a free-run state:
In this case, the debugger displays the following message:

Connecting COW w th xxxxx baud rate ... failure
Error : ICE is free run node

Temporarily quit the debugger and set the ICE to the ICE mode (by turning the ICE/RUN switch to
the ICE position), then restart up the debugger.

When the ICE is performing self-diagnosis:

In this case, the debugger waits until the ICE's self-diagnosis is completed before it starts testing the
connection of the ICE. Note that the ICE's self-diagnosis is executed simultaneously if it is activated
when its DIP switch SW8 is in the up position. If the SW8 switch is in the down position, self-diagno-
sis is not executed. Self-diagnosis from start to finish requires about 5 minutes. Wait until it is com-
pleted.

You will then see the following message:

Connecting COW w th xxxxx baud rate ...
DI AG test, please wait 5 min. .. done

If an error is found in self-diagnosis, an error message will be displayed on the screen instead of
"done" above.

(2) Version check

When the connection test terminates normally, the debugger checks the contents of the parameter file,
the version of the ICE, and the versions of the peripheral boards inserted in the ICE.

Parameter file nane TOXXXXXXXX. par
Ver si on TOXX
Chi p nane : 63xxXx

CPU versi on DXL X

PRC board version X. X

LCD board version X. X

EXT board version X. X

| CE hardwar e version X. X

| CE software version X. X

DI AG t est c omtted

Here, the debugger checks to see if the ICE's system configuration (including extension boards such as
a PRC board (Peripheral Circuit Board) and an LCD board) and their versions are matched to the
setup contents of the parameter file.

If the ICE does not have a necessary board, or contains an unnecessary board or a board of different
version, a warning message appears on the screen.
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(3) ICE initialization
When the above tests are finished, the debugger initializes the ICE as follows:
¢ Mapping (memory configuration is set according to the parameter file)
e Initializing mapped memory (RAM: Oxa; code ROM: 0x1£ff; data ROM: 0xf)
e Initializing option data (cleared to 0)
e Initializing break conditions (all break conditions are cleared)
e Initializing trace conditions (normal trace is set and the trace trigger point is set to 0)
e Setting execution cycles counter to 0.
e Initial setting of watch data addresses (addresses 0, 4, 8, and C)
e Initializing CPU registers

When initialization is terminated normally:

Pl ease quit db63 and restart!
>

If an error occurs in the above initialization process, temporarily quit the debugger. Check the cause
of the error and repair it before restarting the debugger.

After initialization, the state of the screen including the position and size of the windows will return the
same as the last time the debugger was terminated. The contents displayed in each window if it is opened
are as follows:

Window Display contents

[Command] window  Initialization information (and waits for command input)

[Data] window Data memory contents starting from data memory address 0

[Register] window Current register values

[Source] window Program memory contents starting from program memory address 0x0100

The previously set display mode (Unassemble, Source or Mix) is used.
[Trace] window Blank

8.3.5 Method of Termination

To terminate the debugger, select [Exit] from the [File] menu.

You can also input the g command in the [Command] window to terminate the debugger.

>q
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8.4 Windows

This section describes the types of windows used by the debugger.

8.4.1 Basic Structure of Window

The diagram below shows the window structure of the debugger.

[ Source] window [Trace] window [ Register] window

& Db63 - Data

File Run Break Trace Miew Option \Window Help

PC  :0068 =]
n :F
|&ddy Unassenble B 1
o> 23 BOB8 Bady 1ldb x1,4 %x1,RAM_BLK1E1 8 :[8e87] = @
24 8089 1911 add [x]+,1 [%x]+,1 Y :[ARART = =
25 @608a [%]+.8 [%x]+,0 EICZ :1861
26 0086b [x]+,8 [%x]+,8 SP1 :4A
27 6888c SP2  :iF
28 066d EXT :@@
C data 3 QUEUE : 8118
code disasm A addr data SP in 800AB9ACFS cycle
—————————————— F 1 8887 AAAA BB0A BABG vF [BABA] = AAAA o
adc [%x],8x88 F 1 8887 AAAA BBBA BABG wF [9@84] = 1DF@
—————————————— F 1 8887 AfAA 0881 08087 rO [B8A8T1 = AAAA -
ret F 1 6887 AARA BBB1 BB67 wl 1 v
jr  Bxfd F 1 8807 AAAR BOA1 Saor _~o-- -
idh 2ext,Bxfe F 1 8887 AAAA 8801 | Lk H=] 3
calr @xef F 1 8007 AARA 16801 [ADDRJ 0 1 2 3 4 56 7 8 9 ABCDEF |
area 1db %ext,B8x08 F 1 0007 AAAA 8081 (0000 R AAATDF O AAAAAAAAMS]
area | 8B4 1db %x1,08x04 F 10007 AAAA 1001 (0010 AAAAAAAA AAAAARGBRA
1911 add [%x]+,0<81 F 1 08004 AAAA BBB1 (0020 A AAAAAAA AAAAARARAR
memory| ———— —-—----——- F 1 0085 AAAA BBOB 0030 AAAAAAAA AARARARAARN
0040 AAAAAAARA ARAAAAARARA
Fo are:ld | D050 AAAAAAAR ARAAARANRA
SD1 area ) 000 AAAAAAARA ARAAAAARARA
S02 area : 256 0070 AAAAAAARA ARAAAARARA
HLA area T 1294 0080 AAAAAAAR ARAAAAARARA
0090 AAAAAAARA ARAAAAARARA
A KN | ®
[ INUM
[Command] window [Data] window

Depending on the computer used, the windows may differ from the above display depending on the
screen resolution, the number of dots in system font, etc. Adjust the size of each window to suit needs.
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Features common to all windows

(1) Open/close and activating a window
All windows except [Command] can be closed or opened.
To open a window, select the window name from the [View] menu. To close a window, click the
[Close] box on the window. After initialization, the state of the screen including the position and size
of the windows will return to the same as the last time the debugger was terminated.
The opened windows are listed in the [Window] menu. Selecting one from the list activates the
selected window. It can also be done by simply clicking on an inactive window. Furthermore, pressing
[Ctr]]+[Tab] switches the active window to the next open window.

(2) Resizing and moving a window
Each window can be resized as needed by dragging the boundary of the window with the mouse. The
[Minimize] and [Maximize] buttons work in the same way as in general Windows applications. Each
window can be moved to the desired display position by dragging the window's title bar with the
mouse. However, windows can only be resized and moved within the range of the application
window.

(3) Scrolling a window
All windows can be scrolled. (The [Register] window can be scrolled only when its size is reduced.)
Use one of the following three methods to scroll a window:

1. Click on an arrow button or enter an arrow key (cursor movement) to scroll a window one line at a
time.

2. Click on the scroll bar of a window to scroll it one page (current window size) at a time.

3. Drag the scroll bar handle of a window to move it to the desired area.

(4) Other
The opened windows can be cascaded or tiled using the [Window] menu.

Note for display
The windows may display incorrect contents caused by incompatibility between the OS and the video
card or driver. If there is any problem try the following methods to fix it.
e Update the driver to the latest version if an older version has been installed.
Please inquire about the version to the distributor.
e [f the driver allows selection of extended function such as acceleration, turn the functions off.
e If the problem is not fixed using the above, try the standard driver supplied with Windows95/98/NT.
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8.4.2 [Command] Window

Parameter file version : 82

Program area : oopa
Data ram area : oopa
Data rom area : Booa
LCD area : Feaa
External memory area : F3o0
10 area : FFAA
Size of FO area - 32

Size of S01 area H

1FFF
87FF
8FFF
F2BF
F8FF
FFFF

A

The [Command] window is used to do the following:

(1) Entering debug commands

When the prompt ">" appears in the [Command] window, the system will accept a command entered

from the keyboard.

If some other window is selected, click on the [Command] window. A cursor will blink at the prompt,
indicating that readiness to input a command. (Refer to Section 8.7.1, "Entering Commands from

Keyboard".)

(2) Displaying debug commands selected from menus or tool bar

When a command is executed by selecting the menu item or tool bar button, the executed command

line is displayed in the [Command] window.

(3) Displaying command execution results

The [Command] window displays command execution results. However, some command execution
results are displayed in the [Source], [Data], [Register], or [Trace] windows. The contents of these
execution results are displayed when their corresponding windows are open. If the corresponding
window is closed, the execution result is displayed in the [Command] window.

When writing to a log file, the content of the write data is displayed in the window. (Refer to the

description for log command.)

Note: The [Command] window cannot be closed.
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8.4.3 [Source] Window
il Mix M=l E3
Search Label: I 'I il
[addy Code | Tnhas=zenble [ Sourec « |

o 57 0118 a94b 1db ba,4b 1db %ba,SP1_INIT_ADDR

58 @111 1fchd 1db spi,ba 1db %sp1,%ba

50 8112 av1F 1db ba,i1f 1db %ba,SP2_INIT_ADDR

68 60113 1fch 1db sp2.,ba 1db %5p2,%ba

61 8114 B88fe 1db ext,fe {(+) 1db  ext,fe

T 62 811% B2ea calr ea calr INIT_RAM_BLKA1

63 LOOP:

64 8116 B08fe 1db ext,fe {(+) 1db  ext,fe
L] 65 0117 a2ef calr ef calr INC_RAM_BLKA1 J

66 8118 aefd jr fd jr LOoP

A7 =
| I AW

The [Source] window displays the contents of (1) to (4) listed below. This window also allows breakpoints
to be set and words or labels to be found.

(1) Unassembled codes and source codes
You can choose one of the following three display modes:

1. Mix mode
(selected by the [Mix] button or entering the m command)
& In this mode, the window displays the addresses, codes, unassembled contents,
and corresponding source line numbers and source statements. (See the dia-
gram above.)

[Mix] button

2. Source mode
(selected by the [Source] button or entering the sc command)
In this mode, the window displays the source line numbers and source state-

[Source] button
ments.

3. Unassemble mode
= (selected by the [Unassemble] button or entering the u command)
In this mode, the window displays the addresses, codes, and unassembled

[Un ble] button contents. This format is selected when the debugger starts up.

Note: The m, sc and u commands can update the [Source] window if the window is already opened. If
the [Source] window is closed, the program code is displayed in the [Command] window.
The [Mix], [Source] and [Unassemble] buttons open the [Source] window if the window is closed.

All program code in the 64K address space can be referenced by scrolling the window. When a break
occurs, the display content is updated so that the address line to be executed next is displayed, with
an arrow mark at the beginning of the line for identification.

Use the scroll bar or arrow keys to scroll the window. Or enter a command to display the program
code beginning with a specified position.

[JDisplay of source line numbers and source statements
The source line numbers and source statements can only be displayed when the IEEE-695 absolute
object file including debugging information for the source display is loaded. Furthermore, the source
statements that are actually displayed from this file are those which have had the -g option specified
by the assembler.
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[JUpdating of display
When a program is loaded and executed (g, gr, s, n, or rst command), or the memory contents are
changed (a (as), pe, pf, or pm command), the display contents are updated. In this case the [Source]
window updates its display contents so that the current PC address can always be displayed. The
display contents are also updated when the display mode is changed.

(2) Current PC
The current PC (program counter) address line is indicated by an arrow mark at the beginning of the
line. (Address 0x0110 in the diagram)

(3) PC breakpoint
The address line where a breakpoint is set is indicated by a red ® mark at the beginning of the line.
(Address 0x0117 in the diagram)

(4) Trace trigger point
The address line where a trace trigger point is set is indicated by the letter "T" at the beginning of the
line. (Address 0x0115 in the diagram)

(5) Break setting at the cursor position
Place the cursor at an address line where a breakpoint is to be set (not available for a source-only line).

'{"] Then click on the [Break] button. A PC breakpoint will be set at that address. If
the same is done at the address line where a PC breakpoint has been set, the

[Breald button breakpoint will be cleared.

-| If the [Go to Cursor] button is clicked, the program will execute beginning

with the current PC position, and program execution breaks at the line where
[Go to Cursor] button

the cursor is located.

(6) Finding labels and words
Any labels and words can be found using the [Search Label] pull-down list box or the [Find] button
on the [Source] window.

Search Label: j
———BOOT:
IMC_Rak_BLKI:
IMIT_Rabd_BLE1: [Search Label] pull-down list box
LOOR:
Ml

ﬂ' [Find] button
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8.4.4 [ Data] Window

(1) Displaying data memory contents

ADDR: D 1 2 3 45 6 7 8 94 BCDETF The [Data] window displays the memory dump

gggg 883=x80882 68081828 =x=x results in hexadecimal numbers.

¥ ¥ ¥ ¥ ¥ ¥ F * ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

FF20 B F F = BF F % % % % % % % % = The display area is the entire 64K-word data memory
FE30 BF OF OF BF B F = x x = x = space (RAM, data ROM, I/0O). The contents of all
gggg g E E z _E i E z _E _)F(_ i z _E i E : addresses from 0x0000 to Oxffff can be displayed by
FEGD B 4D == % == 2 8008 %= = scrolling the window. The contents of unmapped
FE70 B B 8 8 = === 0 00 =000 % . : P T
e r F FFFFFF FEFEFFFF addreise‘s in each microcomputer model are indicated
FF90 FFFFFFFF FFFFFFFF by an "[".

Jl | _'I:/I

* Updating of display
The display contents of the [Data] window are updated automatically when memory contents are
modified with a command (de, df, or dm command), or by direct modification. After executing the
program (g, gr, s, n, or rst command), the display contents are also updated. To refresh the [Data]
window manually, execute the dd command or click the vertical scroll bar.

(2) Direct modification of data memory contents
The [Data] window allows direct modification of data memory contents. To modify data on the [Data]
window, place the cursor at the front of the data to be modified or double click the data, and then type
a hexadecimal character (0-9, a—f). Data in the address will be modified with the entered number and
the cursor will move to the next address. This allows successive modification of a series of addresses.

8.4.5 [Register] Window
i Reg [_[ofx]| (1) Displaying register contents
PC  :0110 The [Register] window displays the contents of the PC, A register, B register,
g fg X register and its memory, Y register and its memory and flags (E, I, C, Z),
X ;[nnnn] = = stack pointers (SP1, SP2), EXT register, and QUEUE register.
v :[AAAR] = *
EIGCZ :0088 (2) Execution cycle counter
g::; ;:: This counter calculates and indicates the number of executed cycles or
EXT :AA execution time since the CPU was reset.
QUEUE :AAAA
?gggg?sgg“;gcle (3) Monitor data
[8004] = C903 The debugger allows you to specify four addresses in RAM and monitor the
[gggg] = 2::: memory contents at these addresses. The [Register] window displays the
‘[l | ] ] contents of these four watch data addresses (4 words each beginning from

the specified address). When the debugger starts up, addresses 0, 4, 8, and
C are initially set as the watch data addresses. The contents are arranged
sequentially from left to right in order of their addresses as they are dis-
played on the screen.
[JUpdating the display
The display is updated when registers are dumped (rd command), when watch data addresses are set
(dw command), when register data is modified (rs command), when the CPU is reset (rst command),
or after program execution (g, gr, s, or n command) is completed.
When the on-the-fly function is enabled, the PC, flag and watch data are updated in real time at 0.5
second intervals while the program is being executed. Other contents are left blank until the program
is stopped by a break.

(4) Direct modification of register contents
The [Register] window allows direct modification of register contents. To modify data on the [Regis-
ter] window, select (highlight) the data to be modified and type a hexadecimal number (0-9, a—f), then
press [Enter]. The register data will be modified with the entered number.
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8.4.6 [Trace] Window

fetch fetch register data trace
cycle addr code disasm AB X ¥ EICZ addr data SP in
908611 6688A 1998 adc [%x]+,0x08 F 1 0085 aAfAn OG0B 8864 we
ae@18 ---- --— -————————- F 1 @886 AAAA BBBO BBBS 9
8@80A? BBBBE 1998 adc [%x]+,8x088 F 1 6086 AAAA OARA BBAS w9
geapg ---- --——- -————————- F 1 8887 AAAA BO881 0886 @
a@8aA7 B@BC 1988 adc [%x],8x00 F 1 8887 AAAA G801 0886 wa
aeads ---- --—- -————————- F 1 8887 AAAA G800 8887 3
80665 e@ad  1FFE ret F 1 8887 AAAA G800 8887 w3
a@8aay 8118 A86FD jr Bxfd F 1 8887 aAAA B88A B12C rAAAA 1
88883 8116 B8FE 1db Z%ext,Bxfe F 1 @887 aAAA GO0 -—— —
aeaa2 8117  B2EF calr Bxef F 1 8887 aAAA 1888 -—— —
808081 8887 06868 1db Zext,Bx00 F 1 8887 aAAA G808 8128 wal18 1
L] | ay

The [Trace] window displays the trace result up to 8,192 cycles by reading it from the ICE trace memory.

The following lists the trace contents:

* Traced cycle number

e Fetched address

e Fetched code and disassembled contents

e Register contents (A, B, X, Y, and flags)

e Memory access status (address, R/W, data, and SP1/SP2)
* TRCIN pin input status

This window also displays the trace data search results by the ts command.

[JUpdating of display:

The contents of the [Trace] window are cleared when the target program is being executed. During

this period, the [Trace] window does not accept scrolling and resizing operations.

After an program execution is terminated, this window displays the latest data traced during the

execution. To specify a display start cycle, execute the td command.
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8.5 Tool Bar

This section outlines the tool bar available with the debugger.

8.5.1 Tool Bar Structure

The tool bar has 14 buttons, each one assigned to a frequently used command.

Oz BaE ~lonr2 |89

The specified function is executed when you click on the corresponding button.

8.5.2 [Key Break] Button

This button forcibly breaks execution of the target program. This function can be used to cause the
program to break when the program has fallen into an endless loop.

8.5.3[Load File] and [Load Option] Buttons

= [Load File] button
This button reads an object file in the IEEE-695 format into the debugger. It performs the same
function when the If command is executed.

= [Load Option] button
== This button reads a program file, data file for the data ROM or an optional HEX file in Motorola-S
format into the debugger. It performs the same function when the lo command is executed.

8.5.4 [Source], [Mix], and [Unassemble] Buttons

These buttons open the [Source] window or switch over the display modes.

[Source] button
This button switches the display of the [Source] window to the source mode. The [Source] window
opens if it is closed. This button performs the same function when the sc command is executed.

= [Unassemble] button
This button switches the display of the [Source] window to the unassemble mode. The [Source]
window opens if it is closed. This button performs the same function when the u command is
executed.

[Mix] button
This button switches the display of the [Source] window to the mix mode (unassemble & source).

The [Source] window opens if it is closed. This button performs the same function when the m
command is executed.

8.5.5[Go], [Go to Cursor], [Go from Reset], [Step], [Next], and [Reset] Buttons

[Go] button
This button executes the target program from the address indicated by the current PC. It performs the
same function when the g command is executed.

—

[Go to Cursor] button

This button executes the target program from the address indicated by the current PC to the cursor
position in the [Source] window (the address of that line). It performs the same function when the
g <address> command is executed.

Before this button can be selected, the [Source] window must be open and the address line where
the program is to break must be clicked. Selecting a break address by clicking on the address line
is valid for only the lines that have actual code, and is invalid for the source-only lines.

=
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3 [Go from Reset] button
This button resets the CPU and then executes the target program from the program start address
(0x110). It performs the same function when the gr command is executed.

& [Step] button
This button executes one instruction step at the address indicated by the current PC. It performs
the same function when the s command is executed.

LR [Next] button
This button executes one instruction step at the address indicated by the current PC. If the instruc-
tion to be executed is calr, calz or int, it is assumed that a program section until control returns to
the next address constitutes one step and all steps of their subroutines are executed. This button
performs the same function when the n command is executed.

<t [Reset] button
This button resets the CPU. It performs the same function when the rst command is executed.

8.5.6 [Break] Button

iy Use this button to set and clear a breakpoint at the address where the cursor is located in the
[Source] window. This function is valid only when the [Source] window is open. Note that select-
ing a break address by clicking on the address line is valid for only the lines that have actual code
and is invalid for the source-only lines.

8.5.7 [Help] Button
P By clicking on this button, a help window appears on the screen, displaying the contents of help topics.
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This section outlines the menu bar available with the debugger.

8.6.1 Menu Structure

The menu bar has eight menus, each including frequently-used commands.

File Run Break Trace Yiew Option ‘Window Help

8.6.2[File] Menu

Load File...
Load Dption...

Flazh temory Dperation...

E it

8.6.3[Run] Menu

Go
Gio to Cursaor
Go from Beset

Step
Hext

Command File. ..
Rezet CPU

[Load File...]
This menu item reads an object file in the IEEE-695 format into the debugger.
It performs the same function when the If command is executed.

[Load Option...]

This menu item reads a program file, data file for the data ROM or an optional
HEX file in Motorola-S format into the debugger. It performs the same
function when the lo command is executed.

[Flash Memory Operation...]

This menu item reads/writes data from/to the Flash memory or erases the
Flash memory contents. It performs the same function when the Ifl, sfl or efl
command is executed.

[Exit]
This menu item quits the debugger. It performs the same function when the q
command is executed.

[Go]
This menu item executes the target program from the address indicated by the
current PC. It performs the same function when the g command is executed.

[Go to Cursor]

This menu item executes the target program from the address indicated by the
current PC to the cursor position in the [Source] window (the address of that
line). It performs the same function when the g <address> command is
executed.

Before this menu item can be selected, the [Source] window must be open and
the address line where the program is to break must be clicked. Selecting a
break address by clicking on the address line is valid for only the lines that
have actual code, and is invalid for the source-only lines.

[Go from Reset]

This menu item resets the CPU and then executes the target program from the
program start address (0x0110). It performs the same function when the gr
command is executed.

[Step]
This menu item executes one instruction step at the address indicated by the
current PC. It performs the same function when the s command is executed.

[Next]

This menu item executes one instruction step at the address indicated by the
current PC. If the instruction to be executed is calr, calz or int, it is assumed
that a program section until control returns to the next address constitutes one
step and all steps of their subroutines are executed. This menu item performs
the same function when the n command is executed.
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Go
Go to Cursor
Go from Beset

Step
Mest

Command File...
Bezet CPU

[Command File...]

This menu item reads a command file and executes the debug commands written
in that file. It performs the same function when the com or cmw command is
executed.

[Reset CPU]
This menu item resets the CPU. It performs the same function when the rst com-
mand is executed.

8.6.4 [Break] Menu

Breakpoint Set...

Data Break. ..
Beqister Break...
Sequential Break...
Stack Break...

Break List
Ereak All Clear

[Breakpoint Set...]
This menu item displays, sets or clears PC breakpoints using a dialog box. It
performs the same function as executing the bp command.

[Data Break...]
This menu item displays, sets or clears data break conditions using a dialog box. It
performs the same function as executing the bd command.

[Register Break...]
This menu item displays, sets or clears register break conditions using a dialog
box. It performs the same function as executing the br command.

[Sequential Break...]
This menu item displays, sets or clears sequential break conditions using a dialog
box. It performs the same function as executing the bs command.

[Stack Break...]
This menu item displays or sets stack break conditions using a dialog box. It
performs the same function as executing the bsp command.

[Break List]
This menu item displays the all break conditions that have been set. It performs the
same function as executing the bl command.

[Break All Clear]
This menu item clears all break conditions. It performs the same function as
executing the bac command.

8.6.5 [Trace] Menu

Trace Mode Set..
Trace Search...

Trace File...

[Trace Mode Set...]
This menu item sets a trace mode and trace conditions using a dialog box. It
performs the same function as executing the tm command.

[Trace Search...]

This menu item searches trace information from the trace memory under the
condition specified using a dialog box. It performs the same function as executing
the ts command.

[Trace File...]

This menu item saves the specified range of the trace information displayed in the
[Trace] window to a file. It performs the same function as executing the tf com-
mand.
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Begister
Trace

v Toolbar
v Statuz Bar

8.6.6 [View] Menu

CHAPTER 8: DEBUGGER

[Command]
This menu item activates the [Command] window.

[Program]
Program 3 Unaszemble
Data Dump Source Digplay
Register Mix Mode

This menu item opens or activates the [Source]
window and displays the program from the current
PC address in the display mode selected from the
sub menu items. These sub menu items perform the
same functions as executing the u, sc, and m com-
mand, respectively.

[Data Dump]
This menu item opens or activates the [Data] window and displays the data memory
contents from the memory start address.

[Register]
This menu item opens or activates the [Register] window and displays the current
values of the registers.

[Trace]
This menu item opens or activates the [Trace] window and displays the trace data
sampled in the ICE trace memory.

[Toolbar]
This menu item shows or hides the toolbar.

[Status Bar]
This menu item shows or hides the status bar.

8.6.7 [Option] Menu

Log...
Record...

Mode Setting...

LCazcade
Tile

v 1 Command
2Data
3Reg
4 Trace
5 Mix

[Log..]]
This menu item starts or stops logging using a dialog box. It performs the same
function as executing the log command.

[Record...]
This menu item starts or stops recording of a command execution using a dialog
box. It performs the same function as executing the rec command.

[Mode Setting...]
This menu item sets the on-the-fly display, break and execution counter modes using
a dialog box. It performs the same functions as executing the md command.

8.6.8 [Windows| Menu

[Cascade]

This menu item cascades the opened windows.
[Tile]

This menu item tiles the opened windows.

This menu shows the currently opened window names. Selecting one activates the
window.

8.6.9[Help] Menu

Help
LContents...
About DBES...

[Contents...]
This menu item displays the contents of help topics.

[About Db63...]
This menu item displays an About dialog box for the debugger.
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8.7 Method for Executing Commands

All debug functions can be performed by executing debug commands. This section describes how to
execute these commands. Refer to the description of each command for command parameters and other
details.

To execute a debug command, activate the [Command] window and input the command from the
keyboard. The menu and tool bar can be used to execute frequently-used commands.

8.7.1 Entering Commands from Keyboard

Select the [Command] window (by clicking somewhere on the [Command] window). When the prompt
">" appears on the last line in this window and a cursor is blinking behind it, the system is ready to
accept a command from the keyboard.

Input a debug command at the prompt position. The commands are not case-sensitive; they can be input

in either uppercase or lowercase.

General command input format

>command [ parameter [ parameter ... parameter | ] O

® A space is required between a command and parameter.
® A space is required between parameters.

Use the arrow keys, [Back Space] key, or [Delete] key to correct erroneous input.

When you press the [Enter] key after entering a command, the system executes that command. (If the
command entered is accompanied by guidance, the command is executed when the necessary data is
input according to the displayed guidance.)

Input example:
>g0 (Only a command is input.)
>com test.cndl (A command and parameter are input.)

Command input accompanied by guidance

For commands that cannot be executed unless a parameter or the commands that modify the existing
data are specified, a guidance mode is entered when only a command is input. In this mode, the
system brings up a guidance field, so input a parameter there.

Input example:

> f0
File name  ? test.absO ..Inputdataaccording to the guidance (underlined part).
>

Commands requiring parameter input as a precondition

The If command shown in the above example reads an absolute object file into the debugger. Com-
mands like this that require an entered parameter as a precondition are not executed until the param-
eter is input and the [Enter] key pressed. If a command has multiple parameters to be input, the
system brings up the next guidance, so be sure to input all necessary parameters sequentially. If the
[Enter] key is pressed without entering a parameter in some guidance session of a command, the
system assumes the command is canceled and does not execute it.
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« Commands that replace existing data after confirmation
The commands that rewrite memory or register contents one by one provide the option of skipping
guidance (do not modify the contents), returning to the immediately preceding guidance, or terminat-
ing during the input session.

[Enter] key ......... Skips input.
[MTkey .o, Returns to the immediately preceding guidance.
(o] ) VA Terminates the input session.

Input example:

>del] ... Command to modify data memory.

Data enter address ? :00 ... Inputs the start address.

0000 A 10O ... Modifies address 0x0000 to 1.

0001 A ~O ... Returns to the immediately preceding address.
0000 1: 00 ... Inputs address 0x0000 back again.

0001 AO ... Skips address 0x0001 by pressing [Enter] alone.
0002 ADO

0001 AgO ... Terminates the input session.

>

Numeric data format of parameter

For numeric values to be accepted as a parameter, they must be input in hexadecimal numbers for
almost all commands. However, some parameters accept decimal or binary numbers.

The following characters are valid for specifying numeric data:
Hexadecimal:0-9, a—f, A-F, O
Decimal: 0-9

Binary: 0,1, 0
("D is used to mask bits when specifying a data pattern.)

Specification with a symbol
For address specifications, symbols defined in the source can also be used. However, it is necessary to
load an absolute object file that contains debug information.
Symbols should be used as follows:

Global symbol ~ @<symbol name> e.g. @RAM BLK1
Local symbol @<symbol name>@<source file name> e.g. @QOOP@mi n. s

Successive execution using the [Enter] key
The commands listed below can be executed successively by using only the [Enter] key after execut-
ing once. Successive execution here means repeating the previous operation or continuous display of
the previous contents.

Execution commands: g (go), s (step), n (next), com (execute command file)

Display commands: sc (source), m (mix), u (unassemble), dd (data memory dump),
od (option data dump), td (trace data display), cv (coverage), sy (symbol list),
ma (map information)

The successive execution function is terminated when some other command is executed.
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8.7.2 Executing from Menu or Tool Bar

The menu and tool bar are assigned frequently-used commands as described in Sections 8.5 and 8.6. A
command can be executed simply by selecting desired menu command or clicking on the tool bar button.
Table 8.7.2.1 lists the commands assigned to the menu and tool bar.

Table 8.7.2.1 Commands that can be specified from menu or tool bar

Command Function Menu Button

If Load IEEE-695 absolute object file [File | Load File...] ﬁ
lo Load Motorola-S file [File | Load Option...] @
g Execute program successively [Run | Go] —
g <address> | Execute program to <address> successively [Run | Go to Cursor] -b|
gr Reset CPU and execute program successively [Run | Go from Reset] (]
s Step into [Run | Step] +,
n Step over [Run | Next] P
com, cmw Load and execute command file [Run | Command File...] -
rst Reset CPU [Run | Reset CPU] {f
bp, bc (bpc) | Set/clear PC breakpoint [Break | Breakpoint Set...] :QT_"]
bd, bdc Set/clear data break [Break | Data Break...] -
br, brc Set/clear register break [Break | Register Break...] -
bs, bsc Set/clear sequential break [Break | Sequential Break...] -
bsp Set stack break [Break | Stack Break...] -
bl Break list [Break | Break List...] -
bac Clear all break conditions [Break | Break All Clear] -
tm Set trace mode [Trace | Trace Mode Set...] -
ts Search trace information [Trace | Trace Search...] -
tf Save trace information to a file [Trace | Trace File...] -
u Unassemble display [View | Program | Unassemble] E|
sc Source display [View | Program | Source Display]
m Mix display [View | Program | Mix Mode]
Ifl Load from flash memory [File | Flash Memory Operation...] -
sfl Save to flash memory [File | Flash Memory Operation...] -
efl Erase flash memory [File | Flash Memory Operation...] -
dd Dump data memory [View | Data Dump] -
rd Display register values [View | Register] -
td Display trace information [View | Trace] -
log Turn log output on or off [Option | Log...] -
rec Record commands to a command file [Option | Record...] -
md Set modes [Option | Mode Setting...] -
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8.7.3 Executing from a Command File

Another method for executing commands is to use a command file that contains descriptions of a series
of debug commands. By reading a command file into the debugger the commands written in it can be
executed.

Creating a command file
Create a command file as a text file using an editor.
Although there are no specific restrictions on the extension of a file name, Seiko Epson recommends
using ".cmd".
Command files can also be created using the rec command. The rec command creates a command file
and saves the executed commands to the file.

Example of a command file
The example below shows a command group necessary to read an object file and an option file.

Example: File name = startup.cmd

| f test. abs
lo test.fsa
lo test.ssa

A command file to write the commands that come with a guidance mode can be executed. In this case,
be sure to break the line for each guidance input item as a command is written.

Reading in and executing a command file

There are two methods to read a command file into the debugger and to execute it, as described
below.

(1) Execution by the start-up option
By specifying a command file in the debugger start-up command, one command file can be executed
when the debugger starts up.
If the above example of a command file is specified, for example, the necessary files are read into the
debugger immediately after the debugger starts up, so everything is ready to debug the program.

Example: Startup command of the debugger

db63 startup.cnd par 63xxx. par

(2) Execution by a command
The debugger has the com and cmw commands available that can be used to execute a command file.
The com command reads in a specified file and executes the commands in that file sequentially in the
order they are written.
The cmw command performs the same function as the com command except that each command is
executed at intervals specified by the md command (1 to 256 seconds).

Examples: com startup. cnd
cnw test.crd
The commands written in the command file are displayed in the [Command] window.

Restrictions

Another command file can be read from within a command file. However, nesting of these command
files is limited to a maximum of five levels. An error is assumed and the subsequent execution is
halted when the com or cmw command at the sixth level is encountered.
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8.74 LogFile

The executed commands and the execution results can be saved to a file in text format that is called a "log
file". This file allows verification of the debug procedures and contents.
The contents displayed in the [Command] window are saved to this file.

Command example
>l og tst.log

After the debugger is set to the log mode by the log command (after it starts outputting to a log file),
the log command toggles (output turned on in log mode ~ output turned off in normal mode).
Therefore, you can output only the portions needed can be output to the log file.

Display of [Command] window in log mode
The contents displayed in the [Command] window during log mode differ from those appearing in
normal mode.

(1) When executing a command when each window is open
(When the window that displays the command execution result is opened)
Normal mode: The contents of the relevant display window are updated. The execution results are
not displayed in the [Command] window.
Log mode: The same contents as those displayed in the relevant window are also displayed in the
[Command] window. However, changes made to the relevant window by scrolling or
opening it are not reflected in the [Command] window.

(2) When executing a command while each window is closed
When the relevant display window is closed, the execution results are always displayed in the
[Command] window regardless of whether operation is in log mode or normal mode.

For the display format in the [Command] window, refer to each command description.
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This section outlines the debug features of the debugger, classified by function.
Refer to Section 8.9, "Command Reference" for details about each debug command.

8.8.1 Loading Program and Data Files

Loading files

The debugger can read a file in IEEE-695 format or Motorola-S format in the debugging process.
Table 8.8.1.1 lists the files that can be read by the debugger and the load commands.

Table 8.8.1.1 Filesand load commands

File type Data type Ext. Generation tool Com. Menu Button
IEEE-695 |Program/data .abs |Linker If [File | Load File...] ﬁ
Motorola-S| Program (5 high-order bits)| .hsa |HEX convertor lo [File | Load Option...] @

Program (8 low-order bits)| .Isa |HEX convertor

Function option .fsa |Function option generator
Segment option .ssa | Segment option generator
Melody data .msa |Melody assembler

Debugging a program with source display

To debug a program using the source display and symbols, the object file must be in IEEE-695 format
read into the debugger. If any other program file is read, only the unassemble display is produced.

(Ext. = Extension, Com. = Command)
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8.8.2 Source Display and Symbolic Debugging Function

The debugger allows program debugging while displaying the assembly source statements. Address
specification using a symbol name is also possible.

Displaying program code

The [Source] window displays the program in the specified display mode. The display mode can be
selected from among the three modes: Unassemble mode, Source mode, Mix mode.

Table 8.8.2.1 Commands/tool bar buttons to switch display mode

Display mode | Command Menu Button
Unassemble u [View | Program | Unassemble] E]
Source sc [View | Program | Source Display]
Mix m [View | Program | Mix Mode]

(1) Unassemble mode

il Unasm M=]
Search Label: I j %l

| Addr | Code | Tnassemble | | ‘l
o @118 A94B 1dh %ha,B8x4b =

111 1FC4 1db %sp1,%ba
12 a91F 1db %Zba,8x1f
8113 1FC6 1ldb %sp2,%ba
114 @8FE 1db Zext,B8xfe
T 8115  B2EnR calr Bxea
116 A8BFE 1dh Zext,8xfe
[ ] o117 B2EF calr B=ef
118 aoFD jr Bxfd
8119 A1FFF *nop
811Aa  1FFF *Nop

In this mode, the debugger displays the program codes after unassembling into mnemonics.
(2) Source mode
ili Source Dizplay M=l E3
Search Label: I j Eﬂtl
| Source |
=43 28 1db %ba,SP1_INIT_ADDR
20 1dhb %sp1,%ba ; set SP1
38 1db %ba,SP2_IHIT_ADDR
31 1db %=p2,%ba ; set Sp2
T 32 calr INIT_RAHM_BLE1 ; initialize RAHM block 1
32 LOOP:
a2 34 calr INC_RAM_BLK1 ; increment RAM block 1
35 jr LOOP . infinity loop J
36
37 ;xxxxx RAM block %xxx
ag |
39 -nrn AxA j

In this mode, the source that contains the code at the current PC address is displayed like an editor
screen. This mode is available only when an absolute object file that contains source debugging
information has been loaded.
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(3) Mix mode
W Mix =] E3
Search Label: I j il
|&ddx] Code | Massenble | Sourc |
o 57 6118 a94b 1db ba,4b 1db %ba,SP1_INIT_ADDR
58 8111 1fch 1db sp1,ba 1db %spl,%ba
59 @112 a91f 1db ba,1f 1db %ba,SP2_INIT_ADDR
68 6113 1fch 1db sp2,ba 1db %sp2,%ba
61 8114 a8fe 1db ext,fe (+) 1db ext,fe
T 62 15 B2ea calr ea calr INIT_RAM_BLKA1
63 LOOP:
64 08116 @8fe 1db ext,fe (+) 1db ext,fe
[ ] 65 8117 8zef calr ef calr ITHC_RAM_BLEKA J
66 B118 aefd jr fd jr LOOP
hi7 i
1| | v

In this mode, both unassembled codes and sources are displayed like an absolute list. This mode is
available only when an absolute object file that contains source debugging information has been
loaded.

Refer to Section 8.4.3, "[Source] Window" for details about the display contents.
Symbol reference
When debugging a program after reading an object file in IEEE-695 format, the symbols defined in the

source file can be used to specify an address. This feature can be used when entering a command
having <address> in its parameter from the [Command] window or a dialog box.

(1) Referencing global symbols
Follow the method below to specify a symbol that is declared to be a global symbol/label by the
.global or .comm pseudo-instruction.

@<symbol>

Example of specification:
>m @OO0T
>de @RAM BLK1

(2) Referencing local symbols
Follow the method below to specify a local symbol/label that is used in only the defined source file.

@<symbol>@<file name>
The file name here is the source file name (.s) in which the symbol is defined.

Example of specification:
>bp @UB1l@est. s

(3) Displaying symbol list
All symbols used in the program and the defined addresses can be displayed in the [Command]

window.
Table 8.8.2.2 Command to display symbol list
Function Command
Displaying symbol list sy
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8.8.3 Displaying and Modifying Program, Data, Option Data and Register

The debugger has functions to operate on the program memory, data memory, and registers, as well as
option data. Each memory area is set to the debugger according to the map information that is givenin a
parameter file.

Operating on program memory area
The following operations can be performed on the program memory area:

Table 8.8.3.1 Commands to operate on program memory

Function Command
Entering/modifying program code pe
In-line assemble a(as)
Rewriting specified area pf
Copying specified area pm

(1) Entering/modifying program code
The program code at a specified address is modified by entering hexadecimal data.

(2) In-line assemble
The program code at a specified address is modified by entering a mnemonic code.

(3) Rewriting specified area
An entire specified area is rewritten with specified code.
(4) Copying specified area

The content of a specified area is copied to another area.

Operating on data memory area
The following operations can be performed on the data memory areas (RAM, data ROM, display
memory, I/O memory):

Table 8.8.3.2 Commands/menu item to operate on data memory

Function Command Menu
Dumping data memory dd [View | Data Dump]
Entering/modifying data de -
Rewriting specified area df —
Copying specified area dm -

i Data Hi=] E3
ADDR| 0 1 2 2 4 5 6 7 B8 9 ABCDEF
FFO0 8 83 = 8 @8 A2 881020 ==
FEI10 3 2 3 3 3% 3% 3% 3% % 3% 3% % ¥ ¥ ¥ ¥*
FFZ0 B F F * BF F * = % % % * ® % %
FF30 B F BF BF BF B F * * = x x =
FF40 B FF = BFF * BFF = 8FF =
FELG0 BFF * % % * * ¥ ¥ X X ¥ X X ¥
FFel B 4 D = * % % * 2 B B 8 = = = =
FE70 B 8 8 8 = = = 0008 =008 =
FFé0 FFFFFFFF FFFFFFFF
FF90 FFFFFFFF FFFFFFFF
< | _'I:/I

(1) Dumping data memory
The contents of the data memory are displayed in hexadecimal dump format. If the [Data] window is
opened, the contents of the [Data] window are updated; if not, the contents of the data memory are
displayed in the [Command] window.

(2) Entering/modifying data
Data at a specified address is rewritten by entering hexadecimal data. Data can be directly modified
on the [Data] window.
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(3) Rewriting specified area
An entire specified area is rewritten with specified data.

(4) Copying specified area
The content of a specified area is copied to another area.

(5) Monitoring memory

i Reg =
Four memory locations, each with area to store4 [pr  :pi18
consecutive words, can be registered as watch A A
data addresses. The registered watch data can be g ;?nn“n] - o«
verified in the [Register] window. The content of | ¥ :[AAAR] = =
this window is updated in real time at 0.5-second E;EZ fg:ﬂﬂ

intervals by the on-the-fly function. Addresses 0, | sp2 :an
4, 8, and C are made the watch data addresses by | EAT :Af

QUEUE :AAAA
default. BOARA2ABYSE cycle
[B@BB] = AAAA
[BaB4] = C983
[B8B8] = AAAA
[BABC] = AAAA
KN 1A

Operating registers

The following operations can be performed on registers:

Table 8.8.3.3 Commands/menu items to operate registers

Displaying option data

CHAPTER 8: DEBUGGER

The memory content displayed
at the left indicates data at a
specified address, and the one
displayed at the right indicates
4-word data at the high-order
address.

Monitor data

Function Command Menu
Displaying registers rd [View | Register]
Modifying register values rs -
illi Reg [_[olx=]| (1) Displaying registers
PC  :ol18 Register contents can be displayed in the [Register] or [Command]
g ;2 window.
X :[ARAA] = = Registers: PC, A, B, X and [X], Y and [Y], F, SP1, SP2, EXT, and QUEUE
v :[AAAR] = *
EICZ :088a While the program is being executed, the PC address and F register are
gi; f:: updated in real time every 0.5 seconds by the on-the-fly function.
EEEUEf::M (2) Modifying register values
A0 0ERZAR0S cycle The contents of the above registers can be set to any desired value.
[8008] = ARARA The register values can be directly modified on the [Register] window.
[8004] = C903
[B008] = AAAA
[B00C] = AAARA
KN i

Option data in the ICE option areas (function option data, segment option data, or melody data). Data

is displayed in the [Command] window in hexadecimal dump format.

Table 8.8.3.4 Command to display option data

Function Command
Displaying option data od
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8.8.4 Executing Program

The debugger can execute the target program successively or execute instructions one step at a time
(single-stepping).

Successive execution

(1) Types of successive execution
There are two types of successive execution available:
e Successive execution from the current PC
® Successive execution from the program start address (0x0110) after resetting the CPU

Table 8.8.4.1 Commands/menu items/tool bar buttons for successive execution

Function Command Menu Button
Successive execution from current PC g [Run | Go] —
[Run | Go to Cursor] =
Successive execution after resetting CPU gr [Run | Go from Reset] i*7

(2) Stopping successive execution
Using the successive execution command (g), can specify up to two temporary break addresses that
are only effective during program execution.
The temporary break address can also be specified from the [Source] window (one location only).
If the cursor is placed on an address line in the [Source] window and the [Go to Cursor] button
clicked, the program starts executing from the current PC address and breaks before executing the
instruction at the address the cursor is placed.

Except being stopped by this temporary break, the program continues execution until it is stopped by
one of the following causes:

¢ Break conditions set by a break set up command are met.

e The [Key Break] button is clicked or the [Esc] key is pressed.

* A map break, etc. occurs.

9 [Key Break] button OWhen the program does not stop, use this button to forcibly stop it.

(3) On-the-fly function
The ICE and debugger provide the on-the-fly function to display the PC address, F register and
watch data values every 0.5 seconds (default) during successive execution. These contents are dis-
played in the relevant positions of the [Register] window. If the [Register] window is closed, they are
displayed in the [Command] window. In the initial debugger settings, the display update interval of
the on-the-fly function is set to twice per second. It can be modified to 0 (OFF)-5 (times) per second
using the md command. This function provides a complete real-time display that is implemented
using the ICE hardware.

146 EPSON S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 8: DEBUGGER

Single-stepping

(1) Types of single-stepping
There are two types of single-stepping available:
e Stepping through all instructions (STEP)

All instructions are executed one step at a time according to the PC, regardless of the type of
instruction.

e Stepping through instructions except subroutines (NEXT)
The calr, calz and int instructions are executed under the assumption that one step constitutes the
range of statements until control is returned to the next step by a return instruction. Other instruc-
tions are executed in the same way as in ordinary single-stepping.

In either case, the program starts executing from the current PC.

Table 8.8.4.2 Commands/menu items/tool bar buttons for single-stepping

Function Command Menu Button
Stepping through all instructions s [Run | Step] -+,
Stepping through all instructions except subroutines n [Run | Next] P

When executing single-stepping by command input, the number of steps to be executed can be
specified, up to 65,535 steps. When using menu commands or tool bar buttons, the program is ex-
ecuted one step at a time.

In the following cases, single-stepping is terminated before a specified number of steps is executed:
¢ When the [Key Break] button is clicked or the [Esc] key is pressed.

¢ When a map break or similar break occurs.

Single-stepping is not suspended by breaks set by the user such as a PC break or data break.

9 [Key Break] button OWhen the program does not stop, use this button to forcibly stop it.

(2) Display during single-stepping
In the initial debugger settings, the display is updated as follows:
The display contents of the [Register] window are updated every step. If the [Register] window is
closed, its contents are displayed in the [Command] window. This default display mode can be
switched over by the md command so that the display contents are updated at only the last step in a
specified number of steps.
The display of the [Source] and [Data] windows are updated after the specified number of step
executions are completed.

(3) HALT and SLEEP states and interrupts
The CPU is placed in a standby mode when the halt or slp instruction is executed. An interrupt is
required to cancel this mode.
The debugger has a mode to enable or disable an external interrupt for use in single-step operation.

Table 8.8.4.3 External interrupt modes

Enable mode Disable mode
External interrupt Interrupt is processed. Interrupt is not processed.
halt and slp instructions | Executed as the halt instruction. | The halt and slp instructions are
Processing is continued by an replaced with a nop instruction as
external interrupt or clicking on the instruction is executed.
the [Key Break] button.

In the initial settings, the debugger is set to the interrupt disable mode. The interrupt enable mode can
also be set by using the md command.
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Measuring execution cycles/execution time

(1) Execution cycle counter and measurement mode
The ICE contains a 31-bit execution cycle counter allowing you to measure the program execution
time or the number of bus cycles executed. The measurement mode (time or bus cycle) can be selected
using the md command. In the initial debugger settings, the bus cycle mode is selected.
The following lists the maximum values that can be measured by the execution cycle counter:

Execution time mode: 2,147,483,647 ysec = approx. 36 min. (error = +1 usec)
Bus cycle mode: 2,147,483,647 cycles (error = +0)

(2) Displaying measurement results
The measurement result is displayed in the [Register] window. This display is cleared during program
execution and is updated after completion of execution. If the [Register] window is closed, the
measurement result can be displayed in the [Command] window using the rd command. The execu-
tion results of single-stepping are also displayed here.
If the counter's maximum count is exceeded, the system indicates "over flow".

(3) Hold mode and reset mode
In the initial debugger settings, the execution cycle counter is set to hold mode. In this mode, the
measured values are combined until the counter is reset.
The reset mode can be set by the md command. In this mode, the counter is reset each time the
program is executed. In successive execution, the counter is reset when the program is made to start
executing by entering the g command and measurement is taken until the execution is terminated
(beak occurs). (The same applies for the gr command except that the counter is reset simultaneously when
the CPU is reset. Consequently, the counter operates the same way in both hold and reset modes.)
In single-stepping, the counter is reset when the program is made to start executing by entering the s
or n command and measurement is taken until execution of a specified number of steps is completed.
The counter is reset every step if execution of only one step is specified or execution is initiated by a
tool bar button or menu command.

(4) Resetting execution cycle counter
The execution cycle counter is reset in the following cases:
e When the CPU is reset with the rst command, [Reset] in the [Run] menu, or the [Reset] button
e When the gr command or [Go from Reset] in the [Run] menu is executed
e When the execution cycle counter mode is switched over by the md command (between execution
time and bus cycle modes or between hold and reset modes)
e When program execution is started in reset mode

Resetting the CPU

The CPU is reset when the gr command is executed, or by executing the rst command.
When the CPU is reset, the internal circuits are initialized as follows:

(1) Internal registers of the CPU

PC ... 0x0110
A, B ... Oxa

X, Y, QUEUE ... Oxaaaa
F ... 0b0000

SP1, SP2, EXT ... Oxaa
(2) The execution cycle counter is reset to 0.

(3) The [Source] and [Register] windows are redisplayed.
Because the PC is set to 0x0110, the [Source] window is redisplayed beginning with that address.
The [Register] window is redisplayed with the internal circuits initialized as described above.

The data memory contents are not modified.
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8.8.5 Break Functions

The target program is made to stop executing by one of the following causes:
e Break command conditions are satisfied.

e The [Key Break] button is activated.

e The ICE BRKIN pin is pulled low.

e A map break or similar break occurs.

Break by command

The debugger has five types of break functions that allow the break conditions to be set by a com-
mand. When the set conditions in one of these break functions are met, the program under execution
is made to break.

(1) Break by PC
This function causes the program to break when the PC matches the set address. The program is made
to break before executing the instruction at that address. The PC breakpoints can be set for multiple
addresses.

Table 8.8.5.1 Commands/menu items/tool bar button to set breakpoints
Function Command Menu Button

Set breakpoints bp [Break | Breakpoint Set...] M

Clear breakpoints | bc (bpc) |[Break | Breakpoint Set...] c@]

The addresses that are set as PC breakpoints are marked with a @ as they are displayed in the [Source]
window.

Using the [Break] button easily allows the setting and canceling of breakpoints.

Click on the address line in the [Source] window at where the program break is desired (after moving
the cursor to that position) and then click on the [Break] button. A ¢ mark will be placed at the
beginning of the line indicating that a breakpoint has been set there, and the address is registered in
the breakpoint list. Clicking on the line that begins with a @ and then the [Break] button cancels the
breakpoint you have set, in which case the address is deleted from the breakpoint list.

OThe temporary break addresses that can be specified by the successive execution commands (g) do not
affect the set addresses in the breakpoint list.

(2) Data break
This break function allows a break to be executed when a location in the specified data memory area
is accessed. In addition to specifying a memory area in which to watch accesses, specification as to
whether the break is to be caused by a read or write, as well as specification of the content of the data
read or written. The read /write condition can be masked, so that a break will be generated for
whichever operation, read or write, is attempted. Similarly, the data condition can also be masked in
bit units. A break occurs after completing the cycle in which an operation to satisfy the above speci-
fied condition is performed.

Table 8.8.5.2 Commands/menu item to set data break

Function Command Menu
Set data break condition bd [Break | Data Break...]
Clear data break condition bdc [Break | Data Break...]

For example, if the program is executed after setting the data break condition as Address = 0x10, Data
pattern = O(mask) and R/W = W, the program breaks after writing any data to the data memory
address 0x10.
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(3) Register break
This break function causes a break when the A, B, F, X, and Y register reach a specified value. Each
register can be masked (so they are not included in break conditions). The F register can be masked in
bit units. A break occurs when the above registers are modified to satisfy all set conditions.

Table 8.8.5.3 Commands/menu itemto set register break

Function Command Menu
Set register break conditions br [Break | Register Break...]
Clear register break conditions brc [Break | Register Break...]

For example, if the program is executed after setting 0 for the data of the A register and "II10' for the
data of the F register (C flag = 1) and masking all others, the program breaks when the A register is
cleared to 0 and the C flag is set to 1.

(4) Sequential break
This break function allows settings of up to three break addresses and the number of times the
instructions of the last address to be executed. While passing through all addresses sequentially in the
order set, the program executes instructions at the final specified address the directed number of
times, and then fetches the instruction at that address one more time before it breaks.

Table 8.8.5.4 Commands/menu item to set sequential break

Function Command Menu
Set sequential break conditions bs [Break | Sequential Break...]
Clear sequential break conditions bsc [Break | Sequential Break...]

For example, if you execute the program after first setting a break address in two locations at ad-
dresses 0x1000 and 0x2000 and specifying 3 for the execution count using the bs command, the
program executes address 0x2000 three times after executing address 0x1000 more than one time, and
when the PC reaches 0x2000, it breaks before performing the 4th execution.

The execution count can be set up to 4,095.

(5) Accessing outside stack area
In this case, a break occurs when a location outside the stack area is accessed by stack pointer SP1 or
SP2.
Before this function can be used, the SP1 and SP2 areas must be set by the bsp command. The initial
value is 0x0 to 0x3ff for SP1, and 0x0 to Ox{f for SP2. The address of SP1 must be specified in units of 4
words.

Table 8.8.5.5 Command/menu item to set stack break

Function Command Menu
Set stack break conditions bsp [Break | Stack Break...]

Forced break by the [Key Break] button or the [Esc] key
The [Key Break] button or the [Esc] key can be used to forcibly terminate the program under execu-
tion when the program has fallen into an endless loop or cannot exit a standby (HALT or SLEEP)
state.

0 [Key Break] button

Pulling ICE BRKIN pin low
The program is made to break by pulling the ICE BRKIN pin low (by applying a low-level pulse
for more than 20 ns).
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Map break and illegal instruction break
The program also breaks when one of the following errors is encountered during program execution:

(1) Access to undefined program area
A break occurs when an undefined area of the program memory map is accessed.

(2) Access to undefined data area
A break occurs when an undefined area of the data memory map is accessed.

(3) Write to data ROM area
A break occurs when a write to the data ROM area is attempted.

Notes: « If the return address is popped from the stack by a ret or reti instruction in an area with prohib-
ited 16-bit access, invalid data is read out from a 16-bit data bus that does not have any memory
connected. In the ICE, because the bus is pulled up, Oxffff is read out, causing control to
return to that address. This could result in generating a map break.

* A break caused by an undefined program area access occurs before execution of such opera-
tion. On the other hand, a map break caused by access to an undefined data area or a write to
the data ROM area occurs one or two instructions after execution of such operation.

e In user breaks based on command settings also, a PC break and sequential break occur before
execution of operation. However, other breaks such as a data break, register break, and stack
break occur one or two instructions after execution of operation.
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8.8.6 Trace Functions

The debugger has a function to trace program execution.

Trace memory and trace information

The ICE contains a trace memory. When the program executes instructions in the trace range
according to the trace mode, the trace information on each cycle is taken into this memory. The trace
memory has the capacity to store information for 8,192 cycles, making it possible to trace up to 4,096
instructions (for two-clock instructions only). When the trace information exceeds this capacity, the
data is overwritten, the oldest data first unless operating in single-delay trigger mode. Consequently,
the trace information stored in the trace memory is always within 8,192 cycles. The trace memory is
cleared when a program is executed, starting to trace the new execution data.

fetch fetch register data trace a
cycle addr code disasm AB X ¥ EICZ addr data SP in
908611 6688A 1998 adc [%x]+,0x08 F 1 0085 aAfAn OG0B 8864 we
ae@18 ---- --— -————————- F 1 @886 AAAA BBBO BBBS 9
90002 B8BB 1998 adc [%x]+,0x08 F 1 0086 AnAA 0BG 8865 w9
éeapg ---- --——- -————————- F 1 8887 AAAA G861 60806 @

808007 B0BC 1988 adc [%x],0x00 F 1 8887 AAAA G861 6806 wa
aeads —--- --—— —————————- F 1 8887 AAAA BBBO BBO7 3
88aas 8oeDd  1FFE ret F 1 8887 AAAA BBBO BBO7 w3
8@80a4y 8118 0OOFD jr Bxfd F 1 8887 AAAA B8BA B12C rAAAA 1
808083 8116 O8FE 1db Zext,Bxfe F 1 8887 adfA B80E ———— ——
aeaaz 8117 @2EF calr Bxef F 1 8887 adfA 1888 ——— —
908081 86887 0866 1db Zext,Ox00 F 1 8887 AfAA 8800 B128 waiid 1
b
|«l | A

The following lists the trace information that is taken into the trace memory in every cycle. This list is
corresponded to display in the [Trace] window.

trace cycle: Trace cycle (decimal). The last information taken into the trace memory becomes
00001.

fetch addr: Fetch address (hexadecimal).

fetch code disasm:Fetch code (hexadecimal) and disassembled content.

register: Values of A, B, X, and Y registers after cycle execution (hexadecimal).

flag: States of E, I, C, and Z flags after cycle execution (binary).

data: Accessed data memory address (hexadecimal), read / write (denoted by r or w at

the beginning of data), and data (1-digit hexadecimal for 4-bit access; 4-digit
hexadecimal for 16-bit access).

SP: Stack access (1 for SP1 access; 2 for SP2 access).

trace in: Input to TRCIN pin (denoted by L when low-level signal is input).

Notes: The S1C63000 CPU uses two-stage pipelined instruction processing, one for fetch and one for

execution. Therefore, please pay attention to the following:

e The CPU fetches the next instruction in the last execution cycle of an instruction. Because the
instruction is executed beginning from the cycle which is after the fetch, the displayed states of
the registers, etc. are not the execution results of the fetch instruction that is displayed on the
same line.

e For reasons of the ICE operation timing, the trace data at the boundary of operations, such
as in the fetch cycle at which trace starts or the execution cycle at which trace ends, will not
always be stored in memory.
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Trace modes
Three trace modes are available, depending on the method for sampling trace information.

Table 8.8.6.1 Trace mode setup command

Function Command Menu
Set trace mode tm [Trace | Trace Mode Set...]

(1) Normal trace mode
In this mode, the trace information on all bus cycles is taken into the trace memory during program
execution. Therefore, until a break occurs, the trace memory always contains the latest information on
bus cycles up to the one that is executed immediately beforehand.

(2) Single delay trigger trace mode
In this mode as in other modes, trace is initiated by a start of program execution. When the address
(trace trigger point) that is set by the tm command is executed, trace is performed beginning from that
point before being halted according to the next setting, which is also set by the command.

« If the trace trigger point is set to "start"
Trance is halted after sampling trace information for 8,192 cycles beginning from the trace trigger
point. In this case, the trace information at the trace trigger point is the oldest information stored
in the trace memory.
If the program stops before tracing all 8,192 cycles, trace information on some cycles preceding the
trace trigger point may be left in the trace memory within its capacity.

) Trace trigger point
Execution started

8,192 cycles

””””””””” I - *|
Trace sampling range

Fig. 8.8.6.1 Tracerange when "start" is selected

If the trace trigger point is set to "middle"

Trace is halted after sampling trace information for 4,096 cycles beginning from the trace trigger
point. In this case, the trace information of 4,096 cycles before and after the trace trigger point are
sampled into the trace memory.

If the program stops before tracing all 4,096 cycles, trace information for the location 4,096 cycles
before the trace trigger point may be left in the trace memory, according to its capacity.

Trace trigger point
Execution started qoerp

v

777777777777777777 ‘ (4,096 cycles)‘ 4,096 cycles |
‘ Trace sampling range ‘

Fig. 8.8.6.2 Trace range when "middle" is selected

If the trace trigger point is set to "end"

Trace is halted after sampling trace information at the trace trigger point. In this case, the trace
information at the trace trigger point is the latest information stored in the trace memory.

If the program stops before tracing the trace trigger point, the system operates in the same way as
in normal mode.

Trace trigger point
Execution started qoere

v

I
8,192 cycles ‘

777777777777777777 I . |
Trace sampling range

Fig. 8.8.6.3 Trace range when "end" is selected

If the program is halted in the middle of single delay trigger trace, bus cycles are traced from the
beginning when trace is executed next.
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©)

Address-area trace

In this mode, trace information is taken into the trace memory only when instructions within (or
outside) a specified address range are executed. This address range can be set in up to four locations
by the tm command. Whether you want trace to be performed within or outside that address range
can also be specified by a command.

[JTracetrigger address

The tm command sets a trace trigger address regardless of the trace mode specified. When the
[Source] window is open, the address thus set is marked by a "T" at the beginning of the address.
When the program executes that address, the ICE outputs a low-level pulse from its TRGOUT pin.

Displaying and searching trace information

The sampled trace information can be displayed in the [Trace] window by a command. If the [Trace]
window is closed, the information is displayed in the [Command] window. In the [Trace] window, the
entire trace memory data can be seen by scrolling the window. The trace information can be displayed
beginning from a specified cycle.

The display contents are as described above.

Table 8.8.6.2 Command/menu item to display trace information
Function Command Menu
Display trace information td [View | Trace]

It is possible to specify a search condition and display the trace information that matches a specified
condition.

The search condition can be selected from the following three:

1. Program's execution address

2. Address from which data is read

3. Address to which data is written

When the above condition and one address are specified, the system starts searching. When the trace
information that matches the specified condition is found, the system displays the found data in the
[Trace] window (or in the [Command] window if the [Trace] window is closed).

Table 8.8.6.3 Command/menu item to search trace information
Function Command Menu
Search trace information ts [Trace | Trace Search...]

Saving trace information

After the trace information is displayed in the [Trace] window using the td or ts commands, the trace
information within the specified range can be saved to a file.

Table 8.8.6.4 Command/menu item to save trace information

Function Command Menu
Save trace information tf [Trace | Trace File...]
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8.8.7 Operation of Flash Memory

The ICE in-circuit emulator contains flash memory. This memory is designed to allow data to be
transferred to and from the ICE's emulation memory and the target memory by a command.

The flash memory retains data even when the ICE is turned off. By writing the program and/or data
under debug into the flash memory before turning off the power, you can call it up and continue debug-
ging next time. Also, even when operating the ICE in free-run mode (in which a program is executed
using only the ICE), you may need to write the program into the flash memory.

The following operations can be performed on the flash memory:

(1) Read from flash memory
Data is loaded from the flash memory into the emulation and/or target memory.

(2) Write to flash memory
Data in the emulation and/or target memory is saved to the flash memory. Also, the contents of the
parameter file can be written to the flash memory as necessary. After writing to the flash memory in
this way, you can protect it against read and write.

(3) Erasing flash memory
All contents of the flash memory are erased.

Table 8.8.7.1 Commands to operate on flash memory

Function Command Menu
Read from flash memory Ifl [File | Flash Memory Operation...]
Write to flash memory sfl [File | Flash Memory Operation...]
Erase flash memory efl [File | Flash Memory Operation...]

Note: Unless the contents of the parameter file that is specified when invoking Debugger db63 match the
contents of parameters in the flash memory, neither write (sfl) nor read (Ifl) to and from the flash
memory can be performed. After you have received the shipment of the ICE, erased the flash
memory, or used a different parameter file (designed for some other microcomputer model in the S1
63 Family), be sure to write the contents of your parameter file along with other data into the
flash memory using the sfl command.

[JFree-run of thel CE

When operating the ICE in free-run mode (with the program executed using only the ICE), the IC
uses the data written in the flash memory. Therefore, before the ICE can be used in free-run
mode, the entire program, data, and option data must be written into the flash memory.

To operate the ICE in free-run mode, set the ICE/RUN switch to the RUN position and turn on the
power. During free-run, map breaks caused by operation in the program and data areas set by a
parameter file are effective. When a map break occurs, the PC LED on the ICE stops and the EMU
LED turns off. All other break settings are invalid because they cannot be written into the flash
memory.

S5U1C63000A MANUAL EPSON 155
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 8: DEBUGGER

8.8.8 Coverage

The ICE retains coverage information (i.e., information on addresses at which a program is executed)
and it can be displayed in the [Command] window.

Because the executed address range is displayed as shown below, it is possible to know which areas have
not been executed.

Coverage I nformation:
0: 0110..0118
1: 0200. . 020f

Table 8.8.8.1 Coverage commands

Function Command
Display coverage information cv
Clear coverage information cve

8.8.9 Writing Data to the FPGA on the Standard Peripheral Circuit Board

The standard peripheral circuit board is configured for the supported model by writing the peripheral
function data to the on-board FPGA. This writing is necessary the first time the standard peripheral
circuit board is used or before beginning development of another model.

The debugger supports the following FPGA data handling functions:

(1) Erasing FPGA
All contents of the FPGA are erased.

(2) Writing data to FPGA
Data in the specified file is written to the FPGA. Also, the write command supports erasing the FPGA.
Data for the supported models are provided as "c63xxx.mot" files in the "epson\s1c63\ice\fpga"
directory (default).

(3) FPGA data comparison
The contents of the FPGA and specified file are compared.

(4) FPGA data dump
The FPGA data is displayed in a hexadecimal dump format.

Table 8.8.9.1 FPGA commands

Function Command
Erase FPGA xfer/xfers
Write to FPGA xfwr/xfwrs
Compare FPGA data and file xfcp/xfeps
Dupm FPGA data xdp/xdps

Note: The standard peripheral circuit board has two on-board FPGAS, main FPGA and sub FPGA, and
the different commands are provided for each FPGA (suffix "s" indicates that the command is for
the sub FPGA).

However, it is not necessary to write data to the sub FPGA normally, because the sub FPGA
contains LCD DC output function.
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8.9.1 Command List
Table 8.9.1.1 lists the debug commands available with the debugger.

Table 8.9.1.1 Command list

Classification Command Function Page
Program memory alas (assemble) Assemble mnemonic 159
operation pe (program memory enter) Input program code 161

pf (program memory fill) Fill program area 162

pm (program memory move) Copy program memory 163

Data memory dd (data memory dump) Dump data memory 164

operation de (data memory enter) Input data 166

df (data memory fill) Fill data area 168

dm (data memory move) Copy data area 169

dw (data memory watch) Set watch data address 170

Option information | od (option data dump) Dump option data 172

Register operation | rd (register display) Display register values 174

s (register set) Modify register values 175

Program execution |g (go) Execute successively 177

ar (go after reset CPU) Reset CPU and execute successively 179

s (step) Step into 180

n (next) Step over 182

CPU reset rst (reset CPU) Reset CPU 183

Break bp (breakpoint set) Set breakpoint 184

bc / bpc (breakpoint clear) Clear breakpoint 186

bd (data break) Set data break 187

bdc (data break clear) Clear data break 189

br (register break) Set register break 190

brc (register break clear) Clear register break 192

bs (sequential break) Set sequential break 193

bsc (sequential break clear) Clear sequential break 195

bsp (break stack pointer) Specify stack area (for illegal stack access detection) 196

bl (breakpoint list) Display all break conditions 198

bac (break all clear) Clear all break conditions 199

Program display u (unassemble) Unassemble display 200

sc (source code) Source display 202

m (mix) Mix display 204

Symbol information | sy (symbol list) List symbols 206

Load file If (load file) Load IEEE-695 format absolute object file 207

lo (load option) Load Motorola-S format file 208

Flash memory Ifl (load from flash memory) Read from flash memory 209

operation sfl (save to flash memory) Write to flash memory 211

efl (erase flash memory) Erase flash memory 213

Trace tm (trace mode) Set trace mode 214

td (trace data display) Display trace information 216

ts (trace search) Search trace information 219

tf (trace file) Save trace information into a file 221

Coverage cv (coverage) Display coverage information 222

cve (coverage clear) Clear coverage information 223

Command file com (execute command file) Load & execute command file 224

cmw (execute command file with wait) Load/execute command file with execution intervals 225

rec (record commands to file) Record commands to a command file 226

Log log (log) Turn log output on or off 227

Map information ma (map information) Display map information 228

Mode setting md (mode) Set mode 229

FPGA operation xfer/xfers  (xlinx fpga data erase) Erase FPGA 232

xfwr/xfwrs  (xlinx fpga data write) Write to FPGA 233

xfcp/xfeps  (xlinx fpga data compare) Compare FPGA data and file 234

xdp/xdps  (xlinx fpga data dump) Dump FPGA data 235

Quit q (quit) Quit debugger 236

Help ? (help) Display command usage 237
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8.9.2 Reference for Each Command

The following sections explain all the commands by functions.

The explanations contain the following items.

I Function

Indicates the functions of the command.

I Format

Indicates the keyboard input format and parameters required for execution.

I Example

Indicates a sample execution of the command.

I Note

Shows notes on using.

IGUI utility

Indicates a menu item or tool bar button if they are available for the command.

Notes: ¢ In the command format description, the parameters enclosed by < > indicate they are necessary
parameters that must be input by the user; while the ones enclosed by [ ] indicate they are
optional parameters.

e The input commands are case-insensitive, you can use either upper case or lower case letters
or even mixed.

e An error results if the number of parameters is not correct when you input a command using

direct input mode.
Error : Incorrect nunber of paraneters
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8.9.3 Program Memory Operation

alas (assemble mnemonic)

I Function

This command assembles the input mnemonic and rewrites the corresponding code to the program
memory at the specified address.

I Format

(1) >a <address> <mnemonic> [<file name>][ (direct input mode)
(2) >a [<address>]0 (guidance mode)
Start address ? : <address>[ ... Displayed only when <address> is omitted.

Address Original code Original mnemonic : <mnemonic>0

>
<address>: Start address from which to write code; hexadecimal or symbol (IEEE-695 format only)
<mnemonic>: |nput mnemonic; valid mnemonic of S1C63000 (expression and symbols are supported)
<filename>: Filein which the symbol used in the operand was defined.
Condition: 0 < address < last program memory address
I Examples
Format (1)
>a 200 "Id %, f"0O ... Assembles"LD %A ,0xF" and rewrites the code at address 0x200.
Format (2)
>al
Start address ? 2000 ... Addressisinput.
0200 1ff6 Id %, % : add %, %0 ... Mnemonic isinput.
Source file name (enter to ignore) ?0 ... lgnored O
0201 1fff *nop : ~O ... Returned to previous address.
0200 1972 add %, % : O ... Input is skipped.
0201 1fff *nop : qO ... Command is terminated.
>

OSource file name should be entered when a symbol/label is used as the operand. Specify the source
file name in which the symbol was defined.

0200 1972 add %, % : jr LOOPO ... Symbol is used.
Source file name (enter to ignore) ? main.sO ... Source file name is input.
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I Notes

The a and as commands have the same function.

The start address you specified must be within the range of the program memory area available with
each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

An error results if the input mnemonic is invalid for S1C63000.

Error : illegal menonic
In guidance mode, the following keyboard inputs have special meaning;:
"qd" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous address.
"o ... Input is skipped. (keep current value)

If the maximum address of program memory is reached and gets a valid input other than "A[", the
command is terminated.

When the contents of the program memory are modified using the a (as) command, the unassemble
contents of the [Source] window are updated immediately.

Although the contents of the unassemble display are modified by rewriting code, those of source
display remain unchanged.

B cur utility

None
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P€ (program memory enter)

I Function

This command rewrites the contents of the specified address in the program memory with the input
hexadecimal code.

I Format

(1) >pe <address> <codel> [<code2>[...<code8>]]0 (direct input mode)
(2) >pe [<address>]0 (guidance mode)
Program enter address ? <address>[] ... Displayed only when <address> is omitted.

Address Original code : <code>[

>
<address>: Start address from which to write code; hexadecimal or symbol (IEEE-695 format only)
<code(1-8)>: Write code; hexadecimal (valid operation code of S1C63000)
Condition: 0 < address < last program memory address, O < input code < Ox 1fff

I Examples

Format (1)

>pe 200 19720 ... Rewrites the code at address 0x200 with 0x1972 (add %a, %b).

Format (2)

>pel

Program enter address ? 2000 ... Addressisinput.

0200 1fff : 19720 ... Codeisinput.

0201 1fff | ... Address 0x201 is skipped.

0202 1fff g0 ... Command is terminated.

>

I Notes

e The start address you specified must be within the range of the program memory area available with
each microcomputer model.
An error results if the input one is not hexadecimal number or not a valid symbol.
Error : invalid value (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

¢ Code must be input using a hexadecimal number in the range of 13 bits (0 to Ox1fff).
An error results if the input one is not a hexadecimal number.

Error : invalid value
An error results if the input code exceeds the limit or it is invalidated in the .PAR file.
Error : illegal code
e In guidance mode, the following keyboard inputs have special meaning:
"q" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous address.
"o ... Input is skipped. (keep current value)

If the maximum address of program memory is reached and gets a valid input other than "A[", the
command is terminated.

e When the contents of the program memory are modified using the pe command, the unassemble
contents of the [Source] window are updated immediately.

¢ Although the contents of the unassemble display are modified by rewriting code, those of source
display remain unchanged.

IGUI utility

None
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pf (program memory fill)

I Function

This command rewrites the contents of the specified program memory area with the specified code.

I Format

(1) >pf <address1> <address2> <code>[ (direct input mode)
(2) >pfO (guidance mode)

Start address ? <address1>[0

End address ? <address2>0

Fill code ? <code>0O

>
<addressl>:  Start address of specified range; hexadecimal or symbol (IEEE-695 format only)
<address2>:  End address of specified range; hexadecimal or symbol (IEEE-695 format only)
<code>: Write code; hexadecimal (valid operation code of S1C63000)
Condition: 0 < addressl < address2 < last program memory address, 0 < code < Ox1fff

I Examples

Format (1)

>pf 200 20f 1ffel ... Fills the area from address 0x200 to address 0x20f with Ox1ffe (nop).
Format (2)

>pf O

Start address ? 2000 ... Start addressis input.

End address ? 20f0O ... End address is input.

Fill code ? 1fff0O ... Codeisinput.

>

OCommand execution can be canceled by entering only the [Enter] key and nothing else.

I Notes

The addresses specified here must be within the range of the program memory area available with
each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid value (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

An error results if the start address is larger than the end address.
Error : end address < start address

When the contents of the program memory is modified using the pf command, the contents of the
[Source] window are updated automatically.

Although the contents of the unassemble display are modified by rewriting code, those of source
display remain unchanged.

IGUI utility

None
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PMmM (program memory move)

I Function

This command copies the content of a specified program memory area to another area.

I Format

(1) >pm <address1> <address2> <address3>[ (direct input mode)

(2) >pm0O (guidance mode)

Start address ? <address1>[]

End address ? <address2>[]

Destination address ? <address3>0

>
<address1>: Start address of source areato be copied from; hexadecimal or symbol (IEEE-695 format only)
<address2>: End address of source areato be copied from; hexadecimal or symbol (IEEE-695 format only)
<address3>: Address of destination area to be copied to; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < last program memory address

0 < address3 < last program memory address

I Examples

Format (1)

>pm 200 2ff 2800 ... Copies the codes within the range from address 0x200 to address Ox2ff
to the area from address 0x280.

Format (2)

>pni]

Start address ? 2000 ... Source area start address is input.

End address ? 2ff0 ... Source area end address is input.

Destination address ? 2800 ... Destination areastart addressisinput.

>

OCommand execution can be canceled by entering only the [Enter] key and nothing else.

I Notes

¢ The addresses you specified must be within the range of the program memory area available with
each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / symbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

® An error results if the start address is larger than the end address.
Error . end address < start address

e When the contents of the program memory is modified using the pm command, the contents of the
[Source] window are updated automatically.

¢ Although the contents of the unassemble display are modified by rewriting code, those of source
display remain unchanged.

IGUI utility

None
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8.9.4 Data Memory Operation

dd (data memory dump)

I Function

This command displays the content of the data memory in a 16 words/line hexadecimal dump format.

I Format

>dd [<address1> [<address2>]]0] (direct input mode)
<address1>: Start address to display; hexadecimal or symbol (IEEE-695 format only)
<address2>: End address to display; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < Oxffff

Display
(1) When [data] window is opened

If both <address1> and <address2> are not defined,
BDDR: 0 1 2 345 67 89 ABCDEEF « the [Data] window is redisplayed beginning with
FFO0 0 03 *0 002 06018020 *=x address 0x0000.
FE10 2 % % % % % ¥ % ¥ ¥ ¥ ¥ % ¥ ¥ * . . )
FF20 B F F * B F F % % % % % % % % % If <address1> is defined , or even <address2> is
FE30 OF 8F BF OF OF * * = %%« defined, the [Data] window is redisplayed in such a
FF40 O FF = @FF * OFF = 8FF = . 1.
FEE0 B EF * % % % * % % % % % % % x way that <address1> is displayed at the uppermost
FEED B 4D %% %% 20080 *=%=xx line.
FE70 0 8 99 ==xxx 000=0820080= oy :
e F FFFFFFF FEFFEFFF Even when .<address-1> s.pec1f1es som?wbere in 16
FF30 FFFFFFFF FFFFFFFF addresses/line, data is displayed beginning with

=z the top of that line. For example, even though you
l | > o

may have specified address 0xff08 for <address1>,

data is displayed beginning with address 0x£f00.
However, if an address near the uppermost part of data memory (e.g. maximum address is Oxffff),
such as 0xffc0, is specified as <address1>, the last line displayed in the window in this case is 0xfff0,
the specified address is not at the top of the window.
Since the [Data] window can be scrolled to show the entire data memory, defining <address2> does
not have any specific effect. Only defining <address1> and both defining <address1> and <address2>
has same display result.

(2) When [data] window is closed
If both <address1> and <address2> are not defined, the debugger displays data for 256 words from
address 0x000 in the [Command] window.

>dd

01234567 89ABCDEF
0000: AAAADCO3 AAAAAAAA
0010: AAAAAAAA AAAAAAAA
OOE0O: AAAAAAAA AAAAAAAA
O0OF0: AAAAAAAA AAAAAAAA
>

If only <address1> is defined, the debugger displays data for 256 words from <address1>.
>dd ff000

FFOO: 003 * 0002 0O001020**
FFlO * * * * * * * * * * * * * * * *
FFEO: O OOOOOOO * * * * *
FFFO: 0 O OOOOOO0O =* * *
>
"' indicates an unused address.
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If both <address1> and <address2> are defined, the debugger displays data from <address1> to

<address2>.
>dd 008 0170

01234567 89ABCDETF
0000: 00000O0OO0CO
0010: 00O 0OO0OO0OO0OO
>

(3) During log output
If a command execution is being output to a log file by the log command when you dump the data
memory, data is displayed in the [Command] window even if the [Data] window is opened and are
also output to the log file.
If the [Data] window is closed, data is displayed in the [Command] window in the same way as in (2)
above.
If the [Data] window is open, it is redisplayed to show data in the same way as in (1) above. In this
case, the same number of lines is displayed in the [Command] window as are displayed in the [Data]
window.

(4) Successive display
Once you execute the dd command, data can be displayed successively with the [Enter] key only until
some other command is executed.
When you hit the [Enter] key, the [Data] window is scrolled one full screen.
When displaying data in the [Command] window, data is displayed for the 16 lines following the
previously displayed address (same number of lines as displayed in the [Data] window during log

output).
>dd

0000:
0010:

> »>»O
> »>rr
> >N
> r>Prw
> >r>bH
> >>O
> »>Oo
> »>>~
> »P®
> »>»O©
> >>w
> >>m

00FO:
>0

0100:
0110:

> »>»>» > >r>r
> >>W

> >0 » >»rXr0
> »>»0 >» >»>»O0
> »>»m > >Xrm

> »>»O
> »>re
> >N
> >P>w
> >r>bh
> >0
> »>Oo
> »>>~
> »>Pr®
> »>»O©
> >>m

01FO:
>

When the line at address 0xfff0 is displayed, the system stands by waiting for command input. If you
hit the [Enter] key here, data is displayed beginning with address 0x0000.

I Notes

e Both the start and end addresses specified here must be within the range of the data memory area
available with each microcomputer model.

An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

e An error results if the start address is larger than the end address.
Error : end address < start address

IGUI utility

[View | Data Dump] menu item
When this menu item is selected, the [Data] window opens or becomes active and displays the current
data memory contents.

S5U1C63000A MANUAL EPSON 165
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 8: DEBUGGER

de (data memory enter)

I Function

This command rewrites the contents of the data memory with the input hexadecimal data. Data can
be written to continuous memory locations beginning with a specified address.

I Format

(1) >de <address> <datal> [<data2> [...<datal6>]]0 (direct input mode)

>de guidance mode
2) >del id d
Data enter address ? : <address>[]
Address Original data : <data>0]

<address>: Start address from which to write data; hexadecimal or symbol (IEEE-695 format only)
<data(1-16)>: Write data; hexadecimal
Condition: 0 < address < Oxffff, O < data < Oxf

I Examples

Format (1)

>de 100 0O ... Rewrites data at address 0x100 with O.
Format (2)

>deld

Data enter address ? :1000 ...Addressisinput.

0100 0 : aOd ... Dataisinput.

0101 0: 0O ... Skipped.

0102 0: qOd ... Command is terminated.
>

I Notes

e The start address specified here must be within the range of the data memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / symbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

¢ The contents of the unused area will be marked as "[J'. If you encounter any address marked by "0/,
press [Enter] key to skip that address or terminate the command.

¢ Data must be input using a hexadecimal number in the range of 4 bits (0-0xf). An error results if the
limit is exceeded.
Error : Data out of range, use 0-O0xF

e When the contents of the data memory is modified using the de command, the displayed contents of
the [Data] window are updated automatically.

e In guidance mode, the following keyboard inputs have special meaning:

"qd" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous address.
"o ... Input is skipped. (keep current value)

If the maximum address of data memory is reached and gets a valid input other than "A00", the
command is terminated.
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B cur utility

[Data] window

The [Data] window allows direct modification of

ADDR data. Click the [Data] window and select the

gggg displayed data to be modified then enter a hexadeci-
aonz2o0
3o
on4don
onso
o0e0
onzo
ango
an9o

4| |

|

LI»

mal number.

> »>>>> > > oEX
E === == == == == == == ==
E-—— - ¥
== = = = - = = = - = - = - = Y [0V
= = = = = = = = = -
E === == == == == == == = |
E-—— - =
== = = = = = = - = LY S |
= = = = = = == - = == == = =
E === == == == = = = = == = = [V
E--—- -
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>IN0
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df (data memory fill)

I Function

This command rewrites the contents of the specified data memory area with the specified data.

I Format

(1) >df <address1> <address2> <data> [ (direct input mode)

(2) >df0] (guidance mode)
Start address ? <address1>[
End address ? <address2>0
Data pattern ? <data>0
>

<address1>: Start address of specified range; hexadecimal or symbol (IEEE-695 format only)
<address2>: End address of specified range; hexadecimal or symbol (IEEE-695 format only)
<data>: Write data; hexadecimal

Condition: 0 < addressl < address? < 0xffff, 0 < data < Oxf

I Examples

Format (1)

>df 200 2ff 00O ... Fills the data memory area from address 0x200 to address Ox2ff with 0xO.
Format (2)

>df O

Start address ? 2000 ... Start address is input.

End address ? 2ff0 ... End address is input.

Data pattern ? 00O ... Dataisinput.

>

OCommand execution can be canceled by entering only the [Enter] key and nothing else.

I Notes

¢ Both the start and end addresses specified here must be within the range of the data memory area
available with each microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

e An error results if the start address is larger than the end address.
Error . end address < start address

¢ Data must be input using a hexadecimal number in the range of 4 bits (0 to 0xf). An error results if the
limit is exceeded.
Error : Data out of range, use 0-O0xF

e Write operation is not performed to the read only address of the I/O area.

e When there is an unused area in the specified address range, no error occurs. The area other than the
unused area will be filled with the specified data.

¢ When the contents of the data memory is modified using the df command, the displayed contents of
the [Data] window are updated automatically.

IGUI utility

None
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dm (data memory move)

I Function

This command copies the contents of the specified data memory area to another area.

I Format

(1) >dm <address1> <address2> <address3>[] (direct input mode)

(2) >dm0O (guidance mode)

Start address ? <address1>[]

End address ? <address2>[

Destination address ? <address3>0

>
<address1>: Start address of source areato be copied from; hexadecimal or symbol (IEEE-695 format only)
<address2>: End address of source areato be copied from; hexadecimal or symbol (IEEE-695 format only)
<address3>: Address of destination area to be copied to; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < Oxffff, 0 < address3 < Oxffff

I Examples

Format (1)

>dm 200 2ff 2800 ... Copies data within the range from address 0x200 to address Ox2ff
to the area from address 0x280.

Format (2)

>dn]

Start address ? 2000 ... Source area start address is input.

End address ? 2ff0 ... Source area end address is input.

Desti nati on address 2800 ... Destination area start address is input.

>

OCommand execution can be canceled by entering only the [Enter] key and nothing else.

I Notes

¢ All the addresses specified here must be within the range of the data memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / symbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

e Write operation is not performed to the read-only address of the I/O area.

¢ Data in the write-only area cannot be read. If the source area contains write-only address, 0 is written
to the corresponding destination. If the destination area contains read-only address, the data of that
address can not be rewritten. If the source and destination areas contain I/O address of mixed read-
only bits and write-only bits, either read or write operation can be executed for the corresponding
bits.

¢ When the contents of the data memory is modified using the dm command, the displayed contents of
the [Data] window are updated automatically.

IGUI utility

None
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dw (data memory watch)

I Function

This command registers four data memory locations as the watch data addresses. Memory contents
equivalent to 4 words at each watch address are displayed in the [Register] window.

I Format

(1) >dw <address1>| ... <address4>] O (direct input mode)

(2) >dw0 (guidance mode)

Address 1 = Old value : <address1>[]

Address 2 = Old value : <address2>[]

Address 3 = Old value : <address3>[]

Address 4 = Old value : <address4>[]

>
<address1—4>: Watch address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < Oxffff

I Examples

Format (1)

>dw 10 14 18 1CO ... Sets watch addresses to 0x10, 0x14, 0x18, and Ox1c.
Format (2)

>dwil

Addressl = 0010 : 00

Address2 = 0014 : 40

Address3 = 0018 : 80

Address4 = 001c :cO

>

I Notes

e When the debugger starts up, four locations at addresses 0, 4, 8, and Oxc are initially set as the watch
data addresses.

e The address specified here must be within the range of the data memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid value (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

e The watch data addresses are set in units of 4 words. A warning results if you specify an address that
is outside the 4-word boundary, with your specified address rounded down to a multiple of 4.
Example: >dw(]

Address1l = 0000 : 00O
Address2 = 0004 : 100
Address3 = 0008 : 150 ... Illegal address
Address4 = 000c : 190 ... Illegal address
Warning : round down to multiple of 4
Addressl = 0
Address2 = 10
Addr ess3 = 14
>
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¢ Be aware that a value is displayed as the watch data even if the invalid address, which is displayed as
an "' in the dd command, is registered. The value in this case is indeterminate.

e The value displayed to the left shows the content of the start address, and that displayed to the right
is the content of an address that is equal to the start address + 3.

IGUI utility

None
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8.9.5 Command to Display Option I nformation

od (option data dump)

I Function

This command displays option data in the [Command] window in a hexadecimal dump format after
reading it from the ICE.

Option data Target memory address range
Function option data (fog) 0 to Oxef
Segment option data (sog) 0 to Ox1fff
Melody data (mla) 0 to Oxfff

I Format

(1) >od <type> [<address1> [<address2>]]0 (direct input mode)

(2) >0d0O (guidance mode)
1.fog 2.sog 3. mla ...? <type>0O
Start address ? <address1>[0
End address ? <address2>0
Option data display . . . .
>
<type>: Option type; fog, sog, or mla
<address1>: Start address of specified range; hexadecimal
<address2>: End address of specified range; hexadecimal
Condition: 0 < addressl < address2 < Oxef (fog), Ox1fff (sog) or Oxfff (mla)

I Examples

Format (1)

>od fog O fO ... Displays function option data within the range of 0 to Oxf.
01 2 3 4 5 6 7 8 9 A B C D E F

0000: 00 00 00 00 OO 00 00 OO 0O OO0 00 00 OO 00 00 0O

Format (2)

>od

1.fog 2.sog 3.mMa ...? 10 ... Function option is selected.
Start address ? 100 ... Start addressis input.
End address ? 1f0O ... End address is input.

0 1.2 3 45 6 7 8 9 A B CDEF
0010: 00 00 00 00 OO 00 00 OO 0O OO OO OO OO 00 00 OO0
>

I Notes

¢ The start and end addresses can be omitted by entering the [Enter] key only.
If the start address is omitted, data is displayed beginning with address 0.
If the end address is omitted, data is displayed for up to 16 lines within the range of the option area.

¢ Data in unused areas is marked by an "' as it is displayed in the window.

¢ The maximum number of lines that can be displayed at once is 16 (fog data is limited to 15 lines).
Even if you specify the end address in an attempt to display more than 16 lines, the system will only
display data for 16 lines and then stand by waiting for a command input. As with the dd command,
this command allows you to display data for the following addresses by entering the [Enter] key only.
(The maximam number of lines is 16.)
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e Both the start and end addresses must be specified within the setup range of each option. An error
results if this limit is exceeded.
Error : FO address out of range, use 0-OxEF

... Specified address for the function option is outside the range.
Error : SO address out of range, use 0-Ox1FFF

... Specified address for the segment option is outside the range.
Error : MA address out of range, use 0-OxFFF

... Specified address for the melody data is outside the range.

e An error results if the start address is larger than the end address.
Error . end address < start address

¢ The default value of option data is 0.

IGUI utility

None

S5U1C63000A MANUAL EPSON 173
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 8: DEBUGGER

8.9.6 Register Operation

rd (register display)

I Function

This command displays the contents of the registers, execution cycle counter, and watch data.

I Format

>rdd (direct input mode)

IDispIay

(1) Contents of display

il Reg [_[ofx]| The following lists the contents displayed by this command.
pc o110 | PC Program counter
g fg A: A register
X ;[m:mn] = % B: B register
Y :[AAAR] = x X: Contents of X register and indirectly addressed data memory
E;EZ ;gg 09 Y: Contents of Y register and indirectly addressed data memory
SP2  :fAA EICZ: Flags
EEEUE f::nn SP1: Stack pointer SP1
0000020898 cycle SP2: Stack pointer SP2
E gggﬂ} Z e EXT: EXT register
[90688] = AAAR QUEUE: QUEUE register
[B8BC] = ARARA bus cycle: Execution cycle counter
! | [xxxx]:  Watch data at four locations

O If the memory locations indicated by the X and Y registers are in an unused area, the data in that area
is marked by an "' as it is displayed.
Note that watch data is always displayed even if it resides in an unused area (indeterminate).

(2) When [Register] window is opened
When the [Register] window is opened, all the above contents are displayed in the [Register] window
according to the program execution. When you use the rd command, the displayed contents of the
[Register] window is updated.

(3) When [Register] window is closed
Data is displayed in the [Command] window in the following manner:
>rd0]
PC: 0110 A:A B: A X:[AAAA] = * Y:[AAAA] = * EICZ: 0000 SP1: AA SP2: AA EXT: AA
QUEUE: AAAA  bus cycl e: 000002AB3D cycl e
[0000] = 0000 [0010] = AAAA [0014] = AAAA [0018] = AAAA
>

(4) During log output
If a command execution result is being output to a log file by the log command, the register values are

displayed in the [Command] window even if the [Register] window is opened and are also output to
the log file.

IGUI utility

[View | Register] menu item
When this menu item is selected, the [Register] window opens or becomes active and displays the
current register contents.
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I Function

This command modifies the register values.

I Format

(1) >rs <register> <value> [<register> <value> [...<register> <value>]]0 (direct input mode)

(2) >rstd

PC =
A=
B =
X =
Y =
FE =

Old value : <value>0
Old value : <value>0
Old value : <value>0
Old value : <value>O
Old value : <value>[
Old value : <value>0

F | = Old value : <value>[]

FC =
Fz =
SP1 =
SP2 =
EXT =
Q =

>

Old value : <value>0
Old value : <value>0
Old value : <value>O
Old value : <value>O
Old value : <value>0
Old value : <value>0

<register>: Register name (PC, A, B, X, Y, F, SP1, SP2, EXT, Q)
<value>: Value to be set to the register; hexadecimal

I Examples

Format (1)

>rs pc 110 f 00O
Format (2)

>rs(]

PC= 116: 1100
A= 0: fO
B= 0: O
X= 0: 1000
Y= 0: 1000

FE= 0: O

FI = 0: O

FC= 1. o0

Fz= 1: 00O

SP1= aa: ffO

SP2= aa: ffO

EXT= 0: O
&= 0: O

... Sets PC to 0x0110 and resets all the flags.

(guidance mode)

When a register is modified, the [Register] window is updated to show the contents you have input. If

you input "q" to stop entering in the middle, the contents input up to that time are updated.
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I Notes

An error results if you input a value exceeding the register's bit width.
Error : invalid val ue

An error results if you input a register name other than PC, A, B, X, Y, F, SP1, SP2, EXT or Q in direct
input mode.
Error : Incorrect register name, use PC/ A B/ XY/ F/ SP1/ SP2/ EXT/ Q

In guidance mode, the following keyboard inputs have special meaning;:

"qd" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous register.
"o ... Input is skipped. (keep current value)

IGUI utility

[Register] window
The [Register] window allows direct modification of data. Click the [Register] window, select the
displayed data to be modified and enter a value then press [Enter].
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8.9.7 Program Execution
g (go)
[ Function

This command executes the target program from the current PC position.

I Format

>g [<address1> [<address2>]]0 (direct input mode)

<address1l-2>: Temporary break addresses; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address1(2) < last program memory address

IOperation

(1) Program execution
The target program is executed from the address indicated by the PC. Program execution is continued
until it is made to break for one of the following causes:
e The set break condition is met
¢ The [Key Break] button is clicked or the [Esc] key is pressed
® A map break, etc., occurs

If a temporary break is specified, the program execution will be suspended before executing the
instruction at the specified address. Up to two temporary break addresses can be specified.
>g la00O ... Executes the program from the current PC address to address 0x1&0.

When program execution breaks, the system stands by waiting for a command input after displaying
a break status message. When you hit the [Enter] key here, program execution is resumed beginning
with a PC address next to the break address. Temporary break address settings are also valid.

(2) Window display by program execution
In the initial debugger settings, the on-the-fly function is turned on.
During program execution, the PC, flags and watch data contents in the [Register] window are
updated in real time every 0.5 seconds (default) by the on-the-fly function. If the [Register] window is
closed, the above contents are displayed in the [Command] window. The on-the-fly function can be
turned off by the otf command. In this case, the [Register] window is updated after a break.

The [Source] window is updated after a break in such a way that the break address is displayed
within the window.

If the [Trace] window is opened, the display contents are cleared as the program is executed. It is
updated with the new trace information after a break.

If the [Data] window is opened, the display contents are updated after a break.
(3) Display during log mode

If the program is executed after turning on the log mode, an on-the-fly display appears in the [Com-
mand] window as well as the [Register] window.

Example:

>g

PC: 0007 EI CZ: 0001 [0000] = AAAA [0004] = 3D30 [0008] = AAAA [000C] = AAAA
PC: 000C EI CZ: 0000 [0000] = AAAA [0004] = 5250 [0008] = AAAA [000C] = AAAA
PC: 0117 EI CZ: 1001 [0000] = AAAA [0004] = 6760 [0008] = AAAA [000C] = AAAA
PC: 000B EI CZ: 0000 [0000] = AAAA [0004] = 8C70 [0008] = AAAA [000C] = AAAA

Key Break

PC: 0008 A:F B:1 X:[0007] = 0 Y:[AAAA] = * EICZ 1001 SP1:4A(128) SP2:1F EXT: 00
QUEUE: 0118 bus cycl e: 0000029332 cycl e [0000] = AAAA [0004] = E280 [0008] = AAAA
[000C] = AAAA

>

When a break occurs, the same display appears as when data is displayed by the rd command.
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(4) Execution cycle counter
The execution cycle counter displayed in the [Register] window indicates the number of cycles
executed or the execution time of the target program. (Refer to Section 8.8.4 for details.)
In the initial debugger settings, the execution cycle counter is set to hold mode so that execution time
is added up until the CPU is reset. If this mode is changed to reset mode by the md command, the
execution cycle counter is cleared to 0 each time the g command is executed. The counter is also reset
simultaneously when execution is restarted by hitting the [Enter] key.

I Notes

e If a break condition is met, program execution is suspended and the PC will be set to the program
address at the breakpoint.

¢ The address you specified must be within the range of the program memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

IGUI utility

[Run | Go] menu item, [Go] button
When this menu item or button is selected, the g command without temporary break is executed.

=4 [GoO] button

[Run | Go to Cursor] menu item, [Go to Cursor] button

When this menu item or button is selected after placing the cursor to the temporary break address line
in the [Source] window, the g command with a temporary break is executed. The program execution
will be suspended after executing the address at the cursor position.

=+| [Goto Cursor] button
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gr (go after reset CPU)

I Function

This command executes the target program from the boot address after resetting the CPU.

I Format

>gr [<address1> [<address2>]]|0 (direct input mode)

<address1-2>: Temporary break addresses; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address1(2) < last program memory address

I Operation
This command resets the CPU before executing the program. This causes the PC to be set at address
0x0110, from which the command starts executing the program.
Once the program starts executing, the command operates in the same way as the g command, except
that the gr command does not support the function for restarting execution by hitting the [Enter] key.
Refer to the explanation of the g command for more information.

I Notes

e If a break condition is met, program execution is suspended and the PC will be set to the program
address at the breakpoint.

¢ The address you specified must be within the range of the program memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

IGUI utility

[Run | Go from Reset] menu item, [Go from Reset] button
When this menu item or button is selected, the gr command is executed.

i1 [Go from Reset] button
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S (step)

I Function

This command single-steps the target program from the current PC position by executing one instruc-
tion at a time.

I Format

>s [<step>]0 (direct input mode)

<step>:  Number of stepsto be executed; decimal (default is 1)
Condition: 0 < step < 65,535

IOperation

(1) Step execution
If the <step> is omitted, only the program step at the address indicated by the PC is executed, other-
wise the specified number of program steps is executed from the address indicated by the PC.

>s[ ...Executes one step at the current PC address.
>s 200 ...Executes 20 steps from the current PC address.

The program execution is suspended by the following cause even before the specified number of steps
is completed.

e The [Key Break] button is clicked or the [Esc] key is pressed
* A map break, etc. occurs

After each step is completed, the register contents in the [Register] window are updated. If the
[Register] window is closed, the register contents are displayed in the [Command] window same as
executing the rd command.

When program execution is completed by stepping through instructions, the system stands by
waiting for command input. If you hit the [Enter] key here, the system single-steps the program in the
same way again.

(2) HALT and SLEEP states and interrupts
When the halt or slp instruction is executed, the CPU is placed in standby mode. An interrupt is
required to clear this mode. The debugger has a mode to enable or disable an external interrupt for
use in a single-step operation.

Enable mode Disable mode
External interrupt Interrupt is processed. Interrupt is not processed.
halt and slp instructions | Executed as the halt instruction. | The halt and slp instructions are
Processing is continued by an replaced with a nop instruction as
external interrupt or clicking on the instruction is executed.
the [Key Break] button.

In the initial settings, the debugger is set to the interrupt disable mode.
The interrupt enable mode can also be set by using the md command.

(3) Execution cycle counter
The execution cycle counter displayed in the [Register] window indicates the number of cycles
executed or the execution time of the target program.
In the initial debugger settings, the execution cycle counter is set to hold mode so that execution time
is added up until the CPU is reset. If this mode is changed to reset mode by the md command, the
execution cycle counter is cleared to 0 each time the s command is executed. The counter is also reset
simultaneously when execution is restarted by hitting the [Enter] key.
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(4) During log mode
If the program is single-stepped after turning on the log mode, the same contents as when executing
the rd command are displayed in the [Command] window after each step is completed.

I Notes

¢ The step count must be specified within the range of 0 to 65,535. An error results if the limit is ex-
ceeded.
Error : Number of steps out of range, use 0-65535

o If the [Data] window is opened, its display contents are updated after the execution.

¢ During a single-step operation, the program will not break even if the break condition set by a
command is met.

¢ Unlike in successive executions (g or gr command), the [Register] window is updated every time a
step is executed.

IGUI utility

[Run | Step] menu item, [Step] button
When this menu item or button is selected, the s command without step count is executed.

+, [Sep] button
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N (next)

]

Function

This command single-steps the target program from the current PC position by executing one instruc-
tion at a time.

Format
>n [<step>]0 (direct input mode)

T

<step>:  Number of stepsto be executed; decimal (default is 1)
Condition: 0 < step < 65,535

W

Operation
This command basically operates in the same way as the s command.
However, the calr, calz and int instructions, including all subroutines until control returns to the next
address, are executed as one step.

-

Notes
¢ The step count must be specified within the range of 0 to 65,535. An error results if the limit is ex-

ceeded.
Error : Number of steps out of range, use 0-65535

e If the [Data] window is opened, its display contents are updated after the execution.

¢ During a single-step operation, the program will not break even if the break condition set by a
command is met.

¢ Unlike in successive executions (g or gr command), the [Register] window is updated every time a
step is executed.

IGUI utility

[Run | Next] menu item, [Next] button
When this menu item or button is selected, the n command without step count is executed.

4I* [Next] button
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8.9.8 CPU Reset

ISt (reset CPU)

I Function

This command resets the CPU.

I Format

>rst (direct input mode)

I Notes

¢ The registers and flags are set as follows:

PC: 0110
A: A

B: A

X: AAAA
Y: AAAA
EICZ: 0000
SP1: AA
SP2: AA
EXT: AA

QUEUE: AAAA
e The execution cycle counter is cleared to 0.

e If the [Source] window is open, the window is redisplayed beginning with address 0x0110. If the
[Register] window is open, the window is redisplayed with the above contents.

¢ The debug status, such as memory contents, breaks, and trace, is not reset.

IGUI utility

[Run | Reset CPU] menu item, [Reset] button
When this menu item or button is selected, the rst command is executed.

=% [Reset] button
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8.9.9 Break

bp (break point set)

I Function

This command sets or clears breakpoints using a program's execution address.

I Format

(1) >bp <break1> [<break2>[ ... <break16>]]0 (direct input mode)
(2) >bp0 (guidance mode)
PC break set status
l.set 2.clear 3.clearall ..?<1|2]|3>0O
.......... (guidance depends on the above selection, see examples)
>
<break1-16>: Break address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address < last program memory address
I Examples
Format (1)
>pbp 116 2000 ... Sets break points at addresses 0x0116 and 0x0200.
* The direct input mode cannot clear the set break points.
Format (2)
>bpO (Set)
No PC break is set.
1. set 2. clear 3. clear all ...? 10 .. "1, set" is selected.
Set break address ? : 1160 ... Address 0x0116 is set as a breakpoint.
Set break address ? 2000 ... Address 0x0200 is set as a breakpoint.
Set break address ? : O ... Terminated by [Enter] key.
>bp0O (Clear)
1. 0116
2: 0200
1. set 2. clear 3. clear all ...? 20 .. "2. clear" is selected.
Cl ear break address ? : 2000 ... Break address 0x0200 is cleared.
Cl ear break address ? : O ... Terminated by [Enter] key.
>bp0O (Clear al)
1. 0116
1. set 2. clear 3. clear all ...? 30 ... "3. clear al" is selected.
>bp0O
No PC break is set.
1. set 2. clear 3. clear all ...? 0O ... Terminated by [Enter] key.

>

I Notes

¢ The addresses must be specified within the range of the program memory area available for each
microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

® An error results if you attempt to clear an address that has not been set.
Error : Input address does not exi st

e For direct input mode, an error results if you attempt to set breakpoints at more than 16 locations at a
time. But for guidance mode, there is no such limitation, so you can specify more than 16 breakpoints
before terminating the command by the [Enter] key.

* You can use this command for multiple times to set new breakpoints.

184 EPSON S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)



B cur utility

[Break | Breakpoint Set...] menu item
When this menu item is selected, a dialog box appears for setting breakpoints.

Breakpoint Set

Set  Clear
" o
o "
o i
o "

ADDR 1
ADDR 2
ADDR 3:
ADDR 4:

o]

il;

Cancel |

Freyviaus |
[dEwE |

Clear Al Breakpoint |

[Break] button

CHAPTER 8: DEBUGGER

To set a breakpoint, select a [Set] button and
enter an address in the text box corresponding
to the selected button.

When setting more than four breakpoints, click
the [Next] button to continue settings.

The [Previous] and [Next] buttons are used to
view previous and subsequent four
breakpoints.

To clear a breakpoint, select the [Clear] button
of the address to be cleared.

The [Clear All Breakpoint] button clears all the
set breakpoints

When this button is clicked after placing the cursor to a line in the [Source] window, the address at the
cursor position is set as a breakpoint. If the address has been set as a breakpoint, this button clears the

breakpoint.
4 [Break] but

ton

The set breakpoints are marked with a @ at the beginning of the address lines in the [Source] window.

Search Label: I ‘l il
[addy] Code | Unas=enble | Sourc |
=53 57 8110 B94b 1db ba,bb 1db %ba,SP1_INIT_ADDR
58 #8111 1fch 1db spi,ba 1db %sp1,%ba
Lo 9112 ag1f 1db ba,1f 1db %ba,SP2_INIT_ADDR
68 #8113 1fcé 1db sp2,ba 1db %sp2,%ba
61 8114 B8fe 1ldb ext,fe {(+) 1ldb ext,fe
T 62 8115 A2ea calr ea calr INIT_RAM_BLK1
63 LOOP:
64 0116 B8fe ldb ext,fe (+) ldb ext,fe
:.> 65 #8117 B2ef calr ef calr INC_RAM _BLEA J
66 8118 8efd jr fd jr LOOP
A7 ~
4] I .z
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bc/ pr (break point clear)

I Function

This command clears the specified breakpoints that have been set.
I Format
>bc [<breakl1>] .. .<break16>]]0 (direct input mode)
<break1-16>: Break address; hexadecimal or symbol (IEEE-695 format only)

I Examples

>bpO
1. 0116 ... Breakpoints that have been set.
2: 0200
3: 0260
1. set 2. clear 3. clear all ...?2 0O
>pbc 2000 ... Clears breakpoints at address 0x0200.
>bpO
1. 0116
2: 0260
1. set 2. clear 3. clear all ...?2 0O
>bcO ... Clears al breakpoints.
>bp0O
No PC break is set.
1. set 2. clear 3. clear all ...?2 0O
>

I Notes

¢ The bc and bpc commands have the same functions.
e If no address parameter is specified, all the breakpoints that have been set are cleared.

¢ The format of parameters is same as the bp command. You can also use the guidance input mode of bp
command to do the same operation.

¢ You can use this command for multiple times to clear breakpoints.

e An error results if an address that is not set at a breakpoint is specified.
Error : Input address does not exist

IGUI utility

[Break | Breakpoint Set ...] menu item

When this menu item is selected, a dialog box appears for clearing breakpoints. (See the bp com-
mand.)

[Break] button

When this button is clicked after placing the cursor to a break address line in the [Source] window, the
breakpoint is cleared. If the address has not been set as a breakpoint, this button sets a new breakpoint
at the address.

M [Break] button
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bd (data break)

I Function

This command sets or clears data break. This command allows you to specify the following break
conditions:

1. Memory address range to be read or written (one area)
2. Data pattern to be read or written (bit mask possible)
3. Memory read/write (three conditions: read, write, or read or write)

The program breaks after completing a memory access that satisfies the above conditions.

I Format

(1) >bd <data> <option> <address1> <address2>[] (direct input mode)

(2) >bdO (guidance mode)
Data break set status
1l.set 2.clear .?2 <1 2>0 (Command is completed when "2" is selected.)
data Old data : <data>[

R/W (R,w,0) Old option : <option>0

Start address Old address : <address1>[

End address Old address : <address2>[]

>
<data>: Data pattern; binary (Ocan be input for the bits to be masked)
<option>: Memory read/write option; r, w, or [J
<address1-2>: The specified address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < Oxffff, 0 < data< Ob1111

I Examples

Format (1)
>pd 1000 WO fO ... Sets a data break condition so that the program breaks when 0x8 is written
to the address range from 0x0 to Oxf.
* The direct input mode cannot clear the set condition.
Format (2)
>bdO
data: - RIW - area: -
1. set 2. clear ...? 10 .. "1 set" is selected.
dat a ---- 1 1xxx[] ... Data pattern is set to Ob1***.
RW (R W*) - cowd ... RIW condition is set for write access.
Start address ---- : 00 ... Break address range is set to OxO-0xf.
End address ---- : f
>hd0
data: 1*** R W W area: 0000 - OOOF .. Currently set condition.
1. set 2. clear ...? 20 .. "2. clear" is selected.
>bd0
data: - R'W - area: -
1. set 2. clear ...? O ...Terminated by [Enter] key.
>

"0 in the binary data pattern specifies that the bit will not be compared with the actual read / write
data.
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I Notes

e For the first time this command is executed, no item can be skipped because no default value is set.

e In guidance mode, the following keyboard inputs have special meaning:

"qd" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous item.
"o ... Input is skipped. (keep current value)

When the command is terminated in the middle of guidance by "q0", the contents that have been
input up to that time will be modified. However, these contents will not be modified if some cleared
settings are left intact.

e The addresses must be specified within the range of the data memory area available for each micro-
computer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid value (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxFFFF

® An error results if the start address in the address range is larger than the end address.
Error : end address < start address

e Address and R/W specifications are effective even for 16-bit access (push/pop to and from SP1 stack).
However, the data specification will not have any effect because data is compared with a 4-bit bus. In
this case, specify data with "0 ". When setting a break for 4-bit access, be careful not to specify an
address that overlaps the 16-bit access area, because such specification can cause the system to operate
erratically.

¢ The data value can be input as a binary number with or without mask bits in the range of 4 bits (0 to
0xf). An error results if the limit is exceeded.
Error : invalid data pattern

e An error results if you input the R/W option other than "t", "w" or "[I'.
Error : Incorrect r/w option, use r/w*

e The program stops one to two instructions after the break condition has been met.

B cur utility

[Break | Data Break ...] menu item
When this menu item is selected, a dialog box appears for setting a data break condition.

Data Break [x] To set a data break condition, enter an

address and a data pattern in the text
Ml Bl Break Option: box, and select R/W condition from
Data  [1*1°8 glatSkBBtit: 1 o € Fead Address the radio buttons. Then click [OK].
dta i - or
Ao  \Wite Address To clear the set data break condition,
click [Clear].
[0+0000 S T &
QK I Cancel Clear
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bdc (data break clear)

I Function

This command clears the data break condition that has been set.

I Format

>bdcO (direct input mode)

IGUI utility

[Break | Data Break ...] menu item
When this menu item is selected, a dialog box appears for clearing the set data break condition. (See

the bd command.)
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br (register break)

I Function

This command sets or clears register break. This command allows you to specify data or a mask that
constitutes a break condition for each register (A, B, F, X, and Y). The program will break when all
setting conditions are met.

I Format

(1) >br <register> <value> [<register> <value> [...<register> <value>]|0

(direct input mode)

(2) >br0 (guidance mode)

Register break set status

1. set 2. clear ..?2<1|2>0 (Command is completed when "2" is selected.)
A Old value: <value>[

B Old value: <value>[

FE Old value : <value>[]

FI Old value : <value>[]

FC Old value : <value>[]

FZ Old value : <value>[]

X Old value : <value>[

Y Oldvalue: <value>[

>

<register>: Register name; A, B, F, X or Y
<value>: Data pattern for the register; hexadecimal or binary (F register) (* can be used for the bits to be

masked)
I Examples
Format (1)
>pr f **1*[] ... Sets aregister break condition so that the program breaks when the C flag is set.
Format (2)
>br 0
A - B - X - Y: - El Cz: -
1. set 2. clear ...? 10O .. "1 set” is selected.
A - 1 ad ... DataOxais set for A register condition.
B - *0 ... "*" masks the register condition.
FE - *0
Fl - *0
FC - 10
Fz - *0
X - 1 200
Y - N ... """ returns guidance to previous setting.
X 20 : 600
Y - *0
>pbr [
Ara B:* X 60 Y:* EICZ**1*
1. set 2. clear ...? 20 ... "2. clear" is selected.
>pbr [
A - B - X - Y - El CZ: -
1. set 2. clear .?2 0 ...Terminated by [Enter] key.
>
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I Notes

For the first time this command is executed, no item can be skipped because no default value is set.

In guidance mode, the following keyboard inputs have special meaning:

"qd" ... Command is terminated. (finish inputting and start execution)
A ... Return to previous address.
"o ... Input is skipped. (keep current value)

When the command is terminated in the middle of guidance by "q0", the contents that have been
input up to that time will be modified. However, these contents will not be modified if some cleared
settings are left intact.

An error results if you input the register name other than A, B, X, Y or F when using the direct input
mode.
Error : Incorrect register nanme, use A/B/ X/ Y/ F

You can use the direct input mode to set register break condition at a time, or change one or several
items for register break setting.

The register value can be input as a binary number with or without mask bits or a hexadecimal
number in the range of the bit width of each register. An error results if the limit is exceeded.
Error : invalid data pattern

The program stops one to two instructions after the break condition has been met.

B cut utility

[Break | Register Break ...] menu item
When this menu item is selected, a dialog box appears for setting register break conditions.

Register Break To set a register condition, select the radio
button for the register and enter a value in
the [Enter Value:] box, then click [Modify].

Register
i W P All the register condition must be set. Enter
' ' an "' to exclude the register from the break
LA LA condition.
oome When the [Apply] button is clicked, the
dialog box closes and the register break is

set with the specified conditions. However,
Erter Value: if there is a register of which the condition
Ii has not been set (indicated with "---"), no
0oo1e = I 4

b odif Appl C | Cl . R .

il | i i | il | register break condition is set.

To clear the register break conditions, click
[Clear].

e

Maote: Set Hexadecimal walue for the register: =" meats ighaore
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brc (register break clear)

I Function

This command clears the register break conditions that have been set.

I Format

>brc (direct input mode)

IGUI utility

[Break | Register Break ...] menu item
When this menu item is selected, a dialog box appears for clearing the register break conditions. (See

the br command.)
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bs (sequential break)

I Function

This command sets and clears sequential break and displays the sequential break condition that have
been set.

This command allows you to set break addresses in up to three locations and the number of times you
want the program to be executed at the last of the three addresses. While passing through all ad-
dresses sequentially in the order they are set, the program executes the last-specified address a
specified number of times, then breaks after fetching the instruction from that address again.

I Format

(1) >bs <pass> <address1> [<address2> [<address3>]]0  (direct input mode)

(2) >bsl (guidance mode)
Sequential break set status
1l.set 2.clear L?2 <1 2>0 (Command is completed when "2" is selected.)

Number of sequential address (1-3) ? : <1| 2| 3>O

Set address ? Old address : <address1>[]

Set address ? Old address : <address2>0]

Set address ? Old address : <address3>0

Pass count ? Old count : <pass>0

>
<pass>: Pass count; decimal
<address1-3>: Program execution address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address1-3 < last program memory address, 0 < pass < 4095

I Examples

Format (1)
>ps 3 116 1200
... Setstwo sequential addresses and the pass count. In this case, a break will occur when the
CPU fetches the instruction at address 0x0120 after the instruction at address 0x0116 is executed
and the instruction at address 0x0120 is executed three times.

Format (2)

>bsO

1: - 2: - 3 - pass: -

1. set 2. clear ...? 10 .. "1 set" is selected.
Nunmber of seqgential address (1-3) ? : 20 ... Number of addressesisinput.
Set address ? : 1160 ... 1st addressisinput.

Set address ? : 1200 ... 2nd address is input.
Pass count ? : 30 ... Pass count is input.
>pbs[

1: 0116 2: 0120 3: - pass: 3

1. set 2. clear ...? 20 ... "2. clear" is selected.
>bs[

1 - 2: - 3. - pass: -

1. set 2. clear ...? 0O ...Terminated by [Enter] key.
>

O If you press [Enter] in the middle of a guidance, the command is canceled.
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I Notes

¢ The maximum number of times a program can be executed is 4,095. Specifying a pass count exceeding
this limit will result in an error.
Error : Number of passes out of range, use 0-4095
¢ The addresses must be specified within the range of the program memory area available for each

microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.

Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.

Error : Address out of range, use 0- OxXXXX

IGUI utility

[Break | Sequential Break ...] menu item
When this menu item is selected, a dialog box appears for setting sequential break conditions.

Sequential Break. .. [ x] To set a sequential break, enter sequential addresses and a
pass count in the text boxes, then click [OK]. At least one
Addiess 1 IW address (Address 1) and the pass count must be set.
Akbse 3 Ii To clear the sequential break condition, click [Clear].
ress :

Address 3 : I
Pazs Count : |2

Set Clear I Cancel I
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bsc (sequential break clear)

I Function

This command clears the sequential break condition that has been set.

I Format

>pbscl (direct input mode)

IGUI utility

[Break | Sequential Break ...] menu item
When this menu item is selected, a dialog box appears for clearing sequential break conditions. (See

the bs command.)
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bSp (break stack pointer)

I Function

This command allows you to specify a stack area to generate a break for illegal stack access.
A break occurs when stack operation is performed in locations other than the area specified by this

command.
I Format
(1) >bsp <address1> <address2> <address3> <address4>[] (direct input mode)
(2) >bspO (guidance mode)

Stack area set status

SP1 start address ? : <address1>0

SP1end address ?: <address2>0

SP2 start address ? : <address3>0

SP2 end address ?: <address4>0

>
<address1>: SP1 start address; hexadecimal or symbol (IEEE-695 format only)
<address2>: SP1 end address; hexadecimal or symbol (IEEE-695 format only)
<address3>: SP2 start address; hexadecimal or symbol (IEEE-695 format only)
<address4>: SP2 end address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address1(2) < 0x03ff, 0 < address3(4) < 0x00ff

I Examples

Format (1)

>psp 0 3ff 0 ffO ... Sets SP1 area to 0x0—0x3FF and SP2 area to Ox0—OxFF.
Format (2)

>bspO

SP1 : 0000 - O3FF SP2 : 0000 - OOFF

SP1 start address ? : 00O ... Addressisinput.

SP1 end address ? 1ff 0

SP2 start address ? o0

SP2 end address ? ffo

>bspO

SP1 : 0000 - O1FF SP2 : 0000 - OOFF

SP1 start address ? : 0O ... Terminated by [Enter] key.
>

O If you press only [Enter] in the middle of a guidance, the command is canceled.

I Notes

e The stack area that is set by this command will not affect the stack operation performed in the pro-
gram.

e Specify the SP1 address in the range of 0 to 0x3ff and the SP2 address in the range of 0 to Ox{f. Entering an

address exceeding this limit will result in an error.
Error : SP1 address out of range, use 0-0x3FF
Error : SP2 address out of range, use 0-O0xFF

e Specify the SP1 address in units of 4 words (start address = multiple of 4; end address = multiple of 4
+ 3).

¢ Due to the S1C63000 CPU's prefetch function, SP1 can access the top end of the actually used stack + 4
words. Depending on your system configuration, add 4 to the end address when you set it.

¢ The program stops one to two instructions after the break condition has been met.
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IGUI utility

[Break | Stack Break ...] menu item
When this menu item is selected, a dialog box appears for setting stack areas.

Stack Break... ] To set stack areas, enter start and end addresses in the text
boxes, then click [OK].
=R |uuuu _ |E|3FF
Sp2: |uuuu - IDDFF
Cancel |
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bl

(break point list)

I Function

This command lists the current setting of all break conditions.

I Format

>bl0 (direct input mode)

I Example

>pl O
PC br eak:

1. 0116

2: 0200
Sequenti al break:
1. 0116 2. 0120 3: -
Dat a break:
data: 1*** RW W area:
Regi st er break:
A* B* X* Y ¥
St ack break:
SP1 : 0000 -
>

pass: 3
0000 - OOOF
El CZ: **1*
00FF

03FF SP2 : 0000 -

B cur utility

[Break | Break List] menu item

When this menu item is selected, the bl command is executed.
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bac (break all clear)

I Function

This command clears all break conditions set by the bp, bd, br and /or bs commands.

IFormat
>bacl (direct input mode)
IGUI utility

[Break | Break All Clear] menu item
When this menu item is selected, the bac command is executed.
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8.9.10 Program Display

U (unassemble)

I Function

This command displays a program in the [Source] window after unassembling it. The display con-
tents are as follows:

* Program memory address
* Object code
 Unassembled contents of the program

I For mat
>u [<address>]0 (direct input mode)

<address>: Start address for display; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address < last program memory address

IDispIay

(1) When [Source] window is opened

i Unasm M=l E
Search Label: I 'l %l

| 2ddr | Cade | Unassemble [ [ 4]
o> 8118 894B 1db %ba,8xh4b =

8111  1FCh 1db  %sp1,%ba
112 eM1F 1db  %ba,8x1f
8113 1FCé 1db %sp2,%ba
8114  BS8FE 1db %ext,dxfe
T 8115 B2EA calr Bxea
8116 BS8FE 1db Z%ext,8xfe
® 0117  92EF calr Bxef
8118 @aFD jr Bxfd
8119  1FFF *nop
811Aa 1FFF *nNop

| |

If <address> is not specified, display in the [Source] window is changed to the unassemble display
mode. If <address> is specified, display in the [Source] window is changed to the unassemble display
mode. At the same time, code is displayed beginning with <address>.

(2) When [Source] window is closed

The 16 lines of unassembled result are displayed in the [Command] window. The system then waits
for a command input.
If <address> is not specified, this display begins with the current PC (displayed in the [Register]
window). If <address> is specified, the display begins with <address>.
>ull

ADDR CODE UNASSEMBLE

0110 094B |db %ba, 0x4b

0111 1FC4 ldb %spl, %ba

0112 O091F I db  %ba, Ox1f

0113 1FCe Idb  %p2, %ba

011E 1FFF  *nop
011F 1FFF  *nop
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(3) During log output
If the command execution result is being output to a log file as specified by the log command, code is
displayed in the [Command] window and its contents are also output to the log file.
If the [Source] window is closed, the result is displayed in the same way as in (2) above.
If the [Source] window is opened, the window is redisplayed. In this case, the same number of lines is
displayed in the [Command] window as displayed in the [Source] window.

(4) Successive display
If you execute the u command after entering it from the keyboard, code can be displayed successively
by entering the [Enter] key only until some other command is executed.
When you press the [Enter] key, the [Source] window is scrolled forward one screen.
When displaying code in the [Command] window, 16 lines of code following the previously displayed
address are displayed (the same number of lines as displayed in the [Source] window if the u com-
mand is executed during log output).

I Note

The display start address you specified must be within the range of the program memory area
available with each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

IGUI utility

[View | Program | Unassemble] menu item, [Unassemble] button
When this menu item or button is selected, the [Source] window opens or activates and displays the
program from the current PC address.

[E7] [Unassemble] button
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SC (source code)

I Function

This command displays the contents of the program source file in the [Source] window. The display
contents are as follows:
e Line number in the source file

e Source code

I Format

>sc [<address>] 0

(direct input mode)

<address>: Start address for display; hexadecimal or symbol (IEEE-695 format only)

Condition: 0 < address < last program memory address

IDispIay

(1) When [Source] window is opened

il Source Dizplay

Search Label: I ‘I EI

=l

[ Source [ ]
=] 28 1db %ba,SP1_IHIT_ADDR
29 1db %sp1,%ba ; set SP1
ae 1db %bha,SP2_INIT_ADDR
£ S| 1db %sp2,%ba ; set SP2
T 32 calr INIT_RAM_BLEKA1 ; initialize RAM block 1
33 LOOP:
] a4 calr IHC_RAM_BLKA ; increment RAM block 1
35 jr LoOP : infinity loop J
36
37 ;xxxxx RAM block *x**x
ag
a9 | -nrn AxA LI

If <address> is not specified, display in the [Source] window is changed to the source display mode.
If <address> is specified, display in the [Source] window is changed to the source display mode. At
the same time, code is displayed beginning with <address>.

(2) When [Source] window is closed

The 16 lines of source code are displayed in the [Command] window. The system then waits for a

command input.

If <address> is not specified, this display begins with the current PC (displayed in the [Register]
window). If <address> is specified, the display begins with <address>.

>scl]
I db  %ba, SP1_I NI T_ADDR
ldb %pl, %ba ; set SP1
I db  %ba, SP2_I NI T_ADDR
Ildb  %p2, %ba ; set SP2
calr I Nl T_RAM BLK1 ; initialize RAM bl ock 1
LOOP:
Idb  %ext, | NC_RAM BLK1@ h
calr INC_RAM BLK1@ | ; increment RAM bl ock 1
|db %ext, LOOP@ h
ir LOOP@ | ; infinity |oop
>
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(3) During log output
If the command execution result is output to a log file as specified by the log command, code is
displayed in the [Command] window and its contents are also output to the log file.
If the [Source] window is closed, code is displayed in the same way as in (2) above.
If the [Source] window is open, the window is redisplayed. In this case, the same number of lines is
displayed in the [Command] window as displayed in the [Source] window.

(4) Successive display
If you execute the sc command after entering it from the keyboard, code can be displayed successively
by entering the [Enter] key only until some other command is executed.
When you press the [Enter] key, the [Source] window is scrolled forward one screen.
When displaying code in the [Command] window, 16 lines of code following the previously displayed
address are displayed (the same number of lines as displayed in the [Source] window if the sc com-
mand is executed during log output).

I Notes

¢ Source codes can be displayed only when an absolute object file that contains source debug informa-
tion has been loaded.

¢ The display start address you specified must be within the range of the program memory area
available with each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / symbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

IGUI utility

[View | Program | Source Display] menu item, [Source] button
When this menu item or button is selected, the [Source] window opens or activates and displays the
program from the current PC address.

[Source] button
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M (mix)

I Function

This command displays the unassembled result of the program and the contents of the program
source file in the [Source] window. The display contents are as follows:

¢ Line number

® Program memory address

* Object code

e Unassembled contents of the program

* Source code

I Format

>m [<address>] O (direct input mode)
<address>: Start address for display; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < address < last program memory address

IDispIay

(1) When [Source] window is opened
i Mix M=l E3
Search Label: I 'I il
[addy Code | Tnhas=zenble [ Sourc « |
o 57 0118 a94b 1db ba,4b 1db %ba,SP1_INIT_ADDR
58 @111 1fchd 1db spi,ba 1db %sp1,%ba
50 a1z av1f 1db  ba,i1f 1db %ba,SP2_INIT_ADDR
68 0113 1fchH ldb sp2,ba 1db %sp2,%ba
61 8114 B88fe 1db ext,fe {(+) 1db  ext,fe
T 62 811% B2ea calr ea calr INIT_RAM_BLKA1
63 LOOP:
64 8116 08fe 1db ext,fe {(+) 1db  ext,fe
] 65 0117 a2ef calr ef calr IHNC_RAM_BLKA1 J
66 8118 aefd jr fd jr LOoP
A7 =
1] | M

@)

If <address> is not specified, display in the [Source] window is changed to the mix (unassemble &
source) display mode. If <address> is specified, display in the [Source] window is changed to the mix
(unassemble & source) display mode. At the same time, code is displayed beginning with <address>.

When [Source] window is closed

The 16 lines of mix display are produced in the [Command] window. The system then waits for a
command input.

If <address> is not specified, this display begins with the current PC (displayed in the [Register]
window). If <address> is specified, the display begins with <address>.

>
0110 094b Idb ba, 4b | db %a, SP1_| NI T_ADDR
0111 1fc4 ldb spil, ba | db Y%spl, Yba
0112 091f Idb ba, 1f I db %ba, SP2_1| NI T_ADDR
0113 1f c6 Il db sp2, ba | db %sp2, Yba
0114 08fe ldb ext,fe (+) ldb ext,fe
0115 02ea calr ea calr I NI T_RAM BLK1
L OOP:
0116 08fe ldb ext,fe (*) | db %ext, | NC_RAM BLK1@ h
0117 02ef calr ef calr I NC_RAM BLK1@ |
(-) I db %ext, LOOP@ h
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(3) During log output
If the command execution result is output to a log file as specified by the log command, code is
displayed in the [Command] window and its contents are output to the log file also.
If the [Source] window is closed, code is displayed in the same way as in (2) above.
If the [Source] window is open, the window is redisplayed. In this case, the same number of lines is
displayed in the [Command] window as displayed in the [Source] window.

(4) Successive display
If you execute the m command after entering it from the keyboard, code can be displayed successively
by entering the [Enter] key only until some other command is executed.
When you press the [Enter] key, the [Source] window is scrolled forward one screen.
When displaying code in the [Command] window, 16 lines of code following the previously displayed
address are displayed (the same number of lines as displayed in the [Source] window if the m com-
mand is executed during log output).

I Notes

¢ Source codes can be displayed only when an absolute object file that contains source debug informa-
tion has been loaded.

¢ The display start address you specified must be within the range of the program memory area
available with each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid val ue (no such synbol / symbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

IGUI utility

[View | Program | Mix Mode] menu item, [Mix] button
When this menu item or button is selected, the [Source] window opens or activates and displays the
program from the current PC address.

[Mix] button
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8.9.11 Symbol I nformation

SY (symbol list)

I Function

This command displays a list of symbols in the [Command] window.

I Format

(1) >sy [/a]O0 (direct input mode)
(2) >sy $<keyword> [/a]0] (direct input mode)
(3) >sy #<keyword> [/a]O (direct input mode)

<keyword>: Search character string; ASCII character
Condition: 0 < length of keyword < 32

I Examples

Format (1)

>sy[]

| NC_RAM BLK1 0007
I NIl T_RAM BLK1 0000
RAM BLKO 0000
RAM BLK1 0004
BOOT@C: \ EOC63\ TEST\ MAI N. S 0110
LOOP@T: \ EOC63\ TEST\ MAI N. S 0116
NM @C: \ E0OC63\ TEST\ MAI N. S 0100

>

In format (1), all the defined symbols are displayed in alphabetical order. Global symbols are dis-
played first, then local symbols. Shown to right to each symbol is the address that is defined in it.

Format (2)

>sy $RO

I NC_RAM BLK1 0007
I NI T_RAM BLK1 0000
RAM BLKO 0000
RAM BLK1 0004
>

In format (2), the debugger displays global symbols that contain the character string specified by
<keyword>.

Format (3)

>sy #BU

BOOT@C: \ EOC63\ TEST\ MAI N. S 0110
>

In format (3), the debugger displays local symbols that contain the character string specified by
<keyword>.

When local symbols are displayed, @ and the source file name in which the symbol is defined are
added.

I Notes

e The symbol list will be sorted by letter order if no option is added. If the option </a> is added, the
symbol list will be sorted by address.

e The symbol list can only be displayed when the object file in IEEE-695 format has been read.
e The specification of keyword conforms to which defined for assembler tools.

B Gur utility

None
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8.9.12 Load File

If (load file)

I Function

This command loads an object file in IEEE-695 format into the debugger.

I Format

(1) >If <file name>[0 (direct input mode)
(2) >If0 (guidance mode)
File Name ? <file name>0
>

<file name>: File name to be loaded (path can also be specified)

I Examples

Format (1)
> f test.absO

Loading file ... &K
>

Format (2)

> 0

File name ? test.abs
Loading file ... K

>

I Notes

e An error results if the loaded file is linked with a different ICE parameter file than the one the
debugger is using.
Error : Different chip type, cannot load this file

¢ Only an IEEE-695 format object file (generated by the linker) can be loaded by the If command.

e If you want to use source display and symbols when debugging a program, the object file must be in
IEEE-695 format that contains debug information loaded into the computer.

e If the [Source] window is opened when loading a file, its contents are updated. The program contents
are displayed from the current PC address.

e If an error occurs when loading a file, portions of the file that have already been read will remain in
the emulation memory.

IGUI utility

[File | Load File ...] menu item, [Load File] button
When this menu item or button is selected, a dialog box appears allowing selection of an object file to

be loaded. Load File HE

= [Load File] button Lookjr: | (3 Test [ =1\
Test.abs

Filez of type: ISourceFiIes[".abs] j Cancel |
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lo (load option)

I Function

This command loads a Motorola-S format program, data or option file listed below into the debugger.

File Name specification

Program file ~.hsa (5 high-order bits), ~.Isa (8 low-order bits)
Data file* ~.csa

Function option data file  ~.fsa

Segment option data file* ~.ssa

Melody data file* ~.msa

ONot used in some microcomputer models

I Format

(1) >lo <file name>[ (direct input mode)
(2) >loO] (guidance mode)
File Name .7 <file name>0
>

<file name>: File name to be loaded (path can also be specified)

I Examples

Format (1)

>l o test.|sal ...Loads the program files test.|sa and test.hsa.
Loading file ... K

>

Format (2)

>| o

File name ? test.fsal ...Loads a function option file.
Loading file ... K

>

I Notes

e The debugger determines the file type based on the specified file name. Therefore, the debugger
cannot load a file not following to the name specification listed above, and an error will result.
Error : invalid file name
e If an error occurs when loading a file, portions of the file that have already been read are left as they
were loaded.

IGUI utility

[File | Load Option ...] menu item, [Load Option] button
When this menu item or button is selected, a dialog box appears allowing selection of a hex file to be
loaded.

2 [Load Option] button Lo U He
Look, in: |E Test j gl E i

C3a080al fza

File name: || Open

Files of type:  [fo fie (“fsa) =l Cenel |
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I Function

This command loads the memory contents from the flash memory of the ICE into the target memory.

It therefore allows you to debug the program beginning from the contents previously saved to the

flash memory up to latest one.

I Format

(1) >Ifl <content>[ ... <content>]0

(2) >IflO

Read program 1.yes
data 1.yes
fog 1.yes
sog 1.yes
mla 1.yes

Loading ...

>

AN

no ...
no ..
no ...
no ...
no ...

?<1|2>0
2<1|2>0
?<1|2>0
?<1|2>0
?<1|2>0

(direct

input mode)

(guidance mode)

<content>: Datatype; p (program) / d (data) / f (fog) / s (sog) / m (mla)

I Examples

Format (1)

> fl pO

Loading fromflash nenory ... done

Format (2)

> f1 0

Read program 1l.yes 2.no ...? 10
dat a l.yes 2.no ...? 10
fog l.yes 2.no ...? 10
sog l.yes 2.no ...7?7 10
m a l.yes 2.no ...? 10

Loading fromflash nenory ... done!

>

I Notes

...Loads program data.

...Select the contents to be loaded.

e If the flash memory is protected against read / write, an error will result and memory contents will not

be loaded into the target memory.
Error : flash ROMis protected

e If the flash memory has been erased, an error will result and memory contents will not be loaded into

the target memory.

Error : format error
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e If the flash memory and target memory are mapped differently (e.g., the parameter file used in the
current debug differs from one that was used when the program was saved to the flash memory), an
error will result and memory contents will not be loaded into the target memory.

Error : Map information is not the sane

In this case, the system displays the map information of the target memory and the flash memory
after showing the message above.

ICE flash

Chi p nane 63A08

Par anmet er version 02 00

Si ze of program 2000 0
data RAM 800 8000
dat a ROM 1000 7000
ext. nmenory 100 700
LCD 2C0 800
10 20 20
FO 20 FO
SCOL 0 1000
sSo2 100 1000
M_A 510 1000

Redo the loading with the correct parameter file using the efl or sfl command.

e If an error occurs when loading data, portions of the data that have already been read into the target
memory are left as they were loaded.

IGUI utility

[File | Flash Memory Operation...] menu item
When this menu item is selected, a dialog box appears allowing selection of flash memory operations.

Flash Memory Operation... [ ] To execute the Ifl command, select "Load from
flash memory" from the [Operation] list box and
Operation; (IS r—— select contents using the check boxes, then clock
[OK].
= | Erstest Hash meman
Contents:

[~ program

C o

[T fog

[~ sog

Cancel
I- mla —l
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sfl (save to flash memory)

I Function

This command writes the contents of the target memory in the ICE into the flash memory.
Writing to the flash memory allows the ICE to be operated in free-run mode. Furthermore, the next
debug session can be continued immediately from the current contents in the flash memory.

I Format

(1) >sfl <content>[ ... <content>] [-p]0 (direct input mode)
(2) >sflO (guidance mode)
Protect flash memory 1l.yes 2.no..?<1|2>0
Write program 1.yes 2.no ..? <1|2>0
data l.yes 2.no..?<1|2>0
fog l.yes 2.no..?<1|2>0
sog l.yes 2.no..?<1|2>0
mla l.yes 2.no..?<1|2>0
Saving ...
>

<content>: Datatype; p (program) / d (data) / f (fog) / s (sog) / m (mla)

-p: Protect option
IExampIes
Format (1)
>sfl pdf s m-pO ...Saves all contents and sets prorect.
Pl ease wait few m nutes
Save to flash nmenory ... done!
>
Format (2)
>sfl 0
Protect flash nenory 1.yes 2.no ...? 10 ... Protect is set.
Wite program 1.yes 2.no ...? 10 ... Write contents are selected.
dat a 1.yes 2.no ...? 10
fog 1.yes 2.no ...? 10
sog 1.yes 2.no ...?7 10
m a 1.yes 2.no ...? 10
Pl ease wait few m nutes
Save to flash nmenory ... done!

>

O If you enter only the [Enter] key in the middle of guidance, the guidance is terminated and only the
area you have selected up to that time is written into the flash memory.

I Notes

o If the flash memory is write-protected, an error results and memory contents are not written to the
flash memory.
Error : flash ROMis protected
The write-protect can be removed by erasing the flash memory with the efl command.
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e If the flash memory has been erased, an error results, in which case you can choose to continue or stop
processing.
Error : format error
Save with the map infornmation,
or quit the command ? 1.save 2.quit ...? 1
Protect flash nenory 1.yes 2.no ...?

e If the flash memory and target memory are mapped differently, an error results. In this case, the
system displays the map information of the memory and a message prompting you to choose to
continue or stop processing.

Error : Map infomation is not the sane

ICE flash
Chi p nane 63A08
Par amet er version 02 00
Si ze of program 2000 0
data RAM 800 8000
data ROM 1000 7000
ext. nenory 100 700
LCD 2C0 800
10 20 20
FO 20 FO
SO1L 0 1000
Sz 100 1000
M.A 510 1000
Save with the map infornmation,
or quit the coomand ? 1.save 2.quit ...? 1
Protect flash nenory 1.yes 2.no ...?

¢ When shipped from the factory or erased by the efl command, all data in the flash memory is initial-
ized to Oxff. When part of the data, such as a program, is written to the flash memory by the slf
command, all other data in it remains unchanged (= 0xff). In this condition, the ICE cannot be oper-
ated in free-run mode. To operate the ICE in free-run mode, always make sure that after erasing the
flash memory, all the data has been written into the flash memory.
In the ICE, furthermore, the default values for all option data are 0x00. Consequently, if you write to
the flash memory before loading option data (lo command), the data you have written to the flash
memory is overwritten by 0x00.

B Gur utility

[File | Flash Memory Operation...] menu item
When this menu item is selected, a dialog box appears allowing selection of flash memory operations.

Flash Memory Operation. .. [ ] To execute the sfl command, select "Save to flash
memory" from the [Operation] list box and select
contents to be saved using the check boxes, then
clock [OK]. The -p option can be specified using
the [Protect flash memory] check box.

W[eENTT A 5 ave to flash memon

[~ Protect flash memary

Contents:
[~ program
r o
[T fog
I sog Cancel |
[ mla
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efl (erase flash memory)

I Function

This command erases the contents of the ICE flash memory (including map information) and removes
its protect function.

I Format

efld (direct input mode)

I Example

>ef | O
Clear flash nenory ... done!
>

Note
When erased by the efl command, all data in the flash memory is initialized at Oxff. Even when part of
the data, such as a program, is thereafter written to the flash memory by the sIf command, all other
data remains unchanged (= 0xff). In this condition, the ICE cannot be operated in free-run mode. In
order for the ICE to be operated in free-run mode, always make sure that after erasing the flash
memory, all the data has been written into the flash memory.
In the ICE, furthermore, the default values for all option data are 0x00. Consequently, if you write to
the flash memory before loading option data (lo command), the data you have written to the flash
memory is overwritten by 0x00.

IGUI utility

[File | Flash Memory Operation...] menu item
When this menu item is selected, a dialog box appears allowing selection of flash memory operations.

Flash Memory Operation. .. [ %] To execute the efl command, select "Erase flash
memory" from the [Operation] list box and then
Operatior: b mermarny clock [OK].
I= | Erotest flash memon
Contents;

I=| rragem

a4

=} fog

=} sog

Cancel
l_ mla 4'
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8.9.14 Trace

tm (trace mode display/set)

I Function

This command sets and displays a trace mode. It allows you to set the following three trace modes
and a trace trigger point (when a specified address is executed, the TRGOUT pin outputs a pulse).

1. Normal trace mode
The data written to the trace memory is always the latest trace information.

2. Single-delay trigger trace mode
One of the following three trace sampling areas can be specified with respect to the trace trigger
point:
e Start:  Trace information is a sample beginning from the trace trigger point.
e Middle: Trace information is a sample from before and after the trace trigger point.
e End:  Trace information is a sample all the way up to the trace trigger point.

3. Address-area trace mode
The execution process is traced as instructions inside or outside a specified address range are
executed. This address range can be specified in up to four locations.

I Format

(1) >tm <mode> <trigger> [<option>] [<addrl> <addr2> [ ... <addr7> <addr8>]0 (direct input mode)

(2) >tm0O (guidance mode)
Current type setting
1.normal 2.single delay 3.addressarea ...?<1]|2]|3>0

Trigger address ? : <trigger>[
...... (guidance depends on the above selection, see examples)

>
<mode>: Trace mode; -n (normal), -s (single delay), or -a (address area)
<trigger>: Trace trigger address; hexadecimal or symbol (IEEE-695 format only)
<option>: For single-delay trace mode: s (start) / m (middle) / e (end)

For addres-area trace mode: i (in area) / o (out area)
<addrl-8>:  Address ranges; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < trigger, addr1-8 < last program memory address

I Examples

Format (1)
>tm-n 1160 ... Sets normal trace mode and sets trigger point to 0x0116.

Format (2)

>t niJ

Nor mal node

Trigger Address : O

1.normal 2.single delay 3.address area ...? 10 ..[1 normal] isselected.
Trigger address ? :1160 ... Trigger addressisinput.
>t i

Nor mal node

Trigger Address : 0116

1.normal 2.single delay 3.address area ...? 20 ..[2 singledelay] isselected.

Trigger address ? :1160 ... Trigger addressisinput.
l.start 2.mddle 3.end ...? 20 ... Trace sampling areais selected.
>
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>t i
Si ngl e del ay node

Trigger Address 0116

Position: Mddle

l.normal 2.single delay 3.address area ...? 30 ..[2 addressared) is selected.
Trigger address ? :1160 .. Trigger addressisinput.

1.in area 2.out area ..

Start address ? 1100
End address ? 2000

.? 10

... Injout is selected.
... Address range is input
in up to 4 locations.

Start address ? O
>

.. Terminated by [Enter] key.

If you enter the [Enter] key only, the command will be canceled.

However, if more than one pair of addresses is specified after selecting the address-area trace mode
(one pair of addresses is specified in the above example), the range of specified addresses will be set
as the trace area.

I Notes

e The trigger addresses set here are marked by the letter "T" at the beginning of the address lines
displayed in the [Source] window.

¢ The address you specified must be within the range of the program memory area available with each
microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error Address out of range,

IGUI utility

[Trace | Trace Mode Set ...] menu item

use 0- OxXXXX

When this menu item is selected, a dialog box appears allowing selection of a trace mode.

Trace Mode Set

Trace Trigger: Im 15

—{ Single Delay

Select a trace mode using the radio
button.

Enter addresses and/ or select an option
and then clock [OK].

% Single Delay
Position: j Positian
’—(' Address Aea
_r" Address Area P oo T T,
Start Address 1: End Address 1: S ngl e-del ay trace mode
Start Address 20 End Address 2:
Start Address 3 I End Address 3: I Py
Start Address 4 I End Address 4: I Start Address 1: [110 End Address 1: [T18
Stark Address 2 End Address 2:
Option: I j Start Addiess 3 End Address 3
Stark Address 4 | End Address 4: |

Optian:

Cancel |

Normal trace mode Address-area trace mode
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td (trace data display)

I Function

This command displays the trace information that has been sampled into the ICE trace memory.

I Format

(1) >td [<cycle>]O

(2) >td0l

>

(direct input mode)

(guidance mode)
Start point ?: (ENTER from the latest) <num>[
(Trace data is displayed)

<cycle>: Start cycle number of trace data; decimal (from O to 8,191)

IDispIay

The following lists the contents of trace information:
Trace cycle (decimal). The last information taken into the trace memory becomes

trace cycle:

fetch addr:

00001.

Fetch address (hexadecimal).

fetch code disasm:Fetch code (hexadecimal) and disassembled content.

register:
flag:
data:

SP:
trace in:

Values of A, B, X, and Y registers after cycle execution (hexadecimal).

States of E, I, C, and Z flags after cycle execution (binary).

Accessed data memory address (hexadecimal), read / write (denoted by r or w at
the beginning of data), and data (1-digit hexadecimal for 4-bit access; 4-digit
hexadecimal for 16-bit access).
Stack access (1 for SP1 access; 2 for SP2 access).
Input to TRCIN pin (denoted by L when low-level signal is input).

(1) When [Trace] window is opened:
When the td command is input without <cycle>, the [Trace] window redisplays the latest data; when
the td command is input with <cycle>, the trace data starting from <cycle> is displayed in the [Trace]

window.

The display contents of the [Trace] window is updated after an execution of the target program.
All trace data can be displayed by scrolling the window.

il Trace Hi=] E3
fetch fetch register flag data trace =
addr code disasm AB X ¥ EICZ addr data SP in
g0en 19908 adc [%x]+,8x08 F 1 00685 ARAA 8000 0084 wC
———= mmm= - F 1 8806 AAAA P8O AOR5 Q2
90608 1998 adc [%x]+,98x08 F 1 00086 ARAA 8008 0085 w9
———= mmm= - F 1 8807 AAAA 98891 0086 rB
geec 1988 adc [%x],0x60 F 1 8807 AAAA 9891 0086 wl
———= mmm= - F 1 8807 AAAA P800 0087 r3
agap  1FF8 ret F 1 8807 AAAA BBA8 0087 wl
8118  66FD jr Bxfd F 1 8807 AAAA 8888 B12C rAAAA 1
8116 ABFE 1db %ext,Oxfe F 1 88687 ApAA 08088 ———- ——

8117 B2EF calr Bxef F 1 8867 AnAn 1888 ——— —-
aaa7 As208 1db Zext,0:00 F 1 8887 AnAA 0BBO 8128 whl1B 1
-
bz
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(2) When [Trace] window is closed:

When the td command is input without <cycle>, the debugger displays 11 lines of the latest trace data
in the [Command] window. When the td command is input with <cycle>, the debugger displays 11
lines of the trace data from <cycle> in the [Command] window.

>t dO

Start point ?:(ENTER fromthe latest)O

trace fetch fetch register flag dat a trace
cycle addr code disasm AB X Y El CZ addr data SP in
00011 0118 OOFD jr oxfd F 1 0007 AAAA 0000 012C rAAAA 1

00010 0116 O8FE Idb %ext, Oxfe F 1 0007 AAAA 0000 ---- --

00009 0117 O02EF calr Oxef F 1 0007 AAAA 1000 ---- --

00008 0007 0800 Idb %ext,0x00 F 1 0007 AAAA 0000 0128 w0118 1

00007 0008 O0A04 |db %I, 0x04 F 1 0007 AAAA 1000 ---- --

00006 0009 1911 add [%]+, 0x01 F 1 0004 AAAA 0000 ---- --

00005 ---- ---- ---------- F 1 0005 AAAA 0000 0004 rD

00004 OO0OA 1990 adc [%]+, 0x00 F 1 0005 AAAA 0000 0004 wE

00003 ---- ---- ---------- F 1 0006 AAAA 0000 0005 r5

00002 000B 1990 adc [%]+, 0x00 F 1 0006 AAAA 0000 0005 wh

00001 ---- ---- ---------- F 1 0007 AAAA 0000 0006 rE

>td 100

trace fetch fetch register flag dat a trace
cycle addr code di sasm AB X Y EICZ addr data SP in
00020 0009 1911 add [%]+, 0x01 F 1 0004 AAAA 0000 ---- --

00019 ---- ---- ---------- F 1 0005 AAAA 0000 0004 rC

00018 O00A 1990 adc [%]+, 0x00 F 1 0005 AAAA 0000 0004 wD

00017 ---- ---- ---------- F 1 0006 AAAA 0000 0005 r5

00016 000B 1990 adc [%]+, 0x00 F 1 0006 AAAA 0000 0005 wh

00015 ---- ---- ---------- F 1 0007 AAAA 0000 0006 rE

00014 000C 1980 adc [%], 0x00 F 1 0007 AAAA 0000 0006 wE

00013 ---- ---- ---------- F 1 0007 AAAA 0000 0007 r4

00012 000D 1FF8 ret F 1 0007 AAAA 0000 0007 w4

00011 0118 OOFD jr Ooxfd F 1 0007 AAAA 0000 012C rAAAA 1

00010 0116 O8FE Idb %ext, Oxfe F 1 0007 AAAA 0000 ---- --

>

(3) During log output

When the command execution result is being output to a log file as specified by the log command, the
trace data is displayed in the [Command] window and its contents are also output to the log file.

If the [Trace] window is closed, data is displayed in the same way as in (2) above.

If the [Trace] window is open, its contents are redisplayed. In this case, the same number of lines are
displayed in the [Command] window as displayed in the [Trace] window.

(4) Successive display

When you execute the td command, the trace data can be displayed successively by entering the
[Enter] key only until some other command is executed.

When you input the [Enter] key, the [Trace] window is scrolled forward one screen.

When displaying data in the [Command] window, 11 lines of data preceding the previously displayed
cycle are displayed in the [Command] window (the same number of lines as displayed in the [Trace]
window if the command is executed during log output).

The direction of display is such that each time you input the [Enter] key, data on older execution
cycles is displayed (FORWARD). This direction can be reversed (BACKWARD) by entering the [B]
key. To return the display direction to FORWARD, input the [F] key. If the [Trace] window is open, the
direction in which the window is scrolled is also changed.
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>td 1000 ... Started display in FORWARD.
(Dataon cycle Nos. 110 to 100 is displayed.)

>b0 ... Changed to BACKWARD.
(Dataon cycle Nos. 99 to 89 is displayed.)

>0 ... Continued display in BACKWARD.
(Dataon cycle Nos. 88 to 78 is displayed.)

>f 0 ... Changed back to FORWARD.
(Dataon cycle Nos. 99 to 89 is displayed.)

>

I Notes

¢ Specify the trace cycle No. within the range of 0 to 8,191. An error results if this limit is exceeded.
Error : Address out of range, use 0-8191

¢ The trace memory receives new data until a break occurs. When the trace memory is filled, old data is
overwritten by new data.

e For reasons of the ICE operation timing, the trace data at the boundary of operations, such as in the
fetch cycle at which trace starts or the execution cycle at which trace ends, will not always be stored in
memory.

IGUI utility

[View | Trace] menu item
When this menu item is selected, the [Trace] window opens and displays the latest trace data.
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IS (trace search)

I Function

This command searches trace information from the trace memory under a specified condition. The
search condition can be selected from three available conditions:

1. Search by executed address
In this mode, you can specify a program memory address. The debugger searches the cycle in
which the specified address is executed.

2. Search for a specified memory read cycle
In this mode, you can specify a data memory address. The debugger searches the cycle in which
data is read from the specified address.

3. Search for a specified memory write cycle
In this mode, you can specify a data memory address. The debugger searches the cycle in which
data is written to the specified address.

I Format

(1) >ts <option> <address>0 (direct input mode)

(2) >tsO (guidance mode)
1. pc address 2.dataread address 3. data write address ...? <1|2]|3>0
Search address ?: <address>0
(Search result is displayed)

>
<option>: Condition type (program address, data read address or data write address); pc/dr/dw
<address>: Search address; hexadecimal or symbol (IEEE-695 format only)
Display

The search results are displayed in the [Trace] window if it is opened; otherwise, the results are
displayed in the [Command] window in the same way as for the td command.

Format (1)

>ts pc 1160

Trace searching ... Done!

trace fetch fetch register flag dat a trace
cycle addr code disasm AB X Y El CZ addr data SP in
00010 0116 O8FE Idb %ext, Oxfe F 1 0007 AAAA 0000 ---- --

>

Format (2)

>t sl

1. pc address 2.data read address 3.data wite address ...? 10

Search address ?:1160

Trace searching ... Done!

trace fetch fetch register flag dat a trace
cycle addr code disasm AB X Y El CZ addr data SP in
00010 0116 O8FE Idb %ext, Oxfe F 1 0007 AAAA 0000 ---- --

>

When command execution results are being output to a log file by the log command, the search
results are displayed in the [Command] window as well as output to the log file even when the
[Trace] window is opened.
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I Note

The address specified for search must be within the range of the program /data memory area available
for each microcomputer model.
An error results if the input one is not a hexadecimal number or not a valid symbol.
Error : invalid value (no such synbol / synbol type error)
An error results if the limit is exceeded for program memory address.
Error : Address out of range, use 0- OxXXXX
An error results if the limit is exceeded for data memory address.
Error : Address out of range, use 0- OxFFFF

IGUI utility

[Trace | Trace Search ...] menu item
When this menu item is selected, a dialog appears for setting a search condition.

Trace Search Select a option using the radio button and enter an address
in the text box, then click [OK].
Option :
& PC Address
" Data Fead Address
 Diata wiite Address

Address: IDMU'I 1H

Hexadecimal or Svmbol

(]9 I Cancel |
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tf (trace file)

I Function

This command saves the specified range of the trace information displayed in the [Trace] window by
the td or ts command to a file.

I Format

(1) >tf [<cyclel> [<cycle2>]] <file name>0O (direct input mode)
(2) >tfO (guidance mode)
Start cycle number (max 8191) ?:<cyclel>0O
End cycle number (min 0) ?:<cycle2>0
File Name ?: <file name>0
>

<cyclel>:  Start cycle number; decimal (max 8,191)
<cycle2>:  End cycle number; decimal (min 0)
<file name>: Output file name (path can also be specified)

I Examples

Format (1)

>tf trace.trcO ... Saves all trace information extracted by the td command.
8191- 8000

8000- 7000

1000- 1
X!
>

Format (2)

>tf 0

Start cycle number (max 8191) ? :10000
End cycl e numnber (mn 0) ? :10
File name ? rtest.trcO

1000- 1

X!

>

I Notes
e If an existing file is specified, the file is overwritten with the new data.

e The default value of <cyclel> is the last location, and the default value of <cycle2> is "1".

IGUI utility

[Trace | Trace File ...] menu item
When this menu item is selected, a dialog box appears allowing specification of the parameters.

Trace File Enter a start cycle number, end cycle number and a file
name, then click [OK].
Start Paint: (3131 [Decimal. max 8.191) To save all the trace information, leave the [Start cycle
e i ID— [Desimal, min 0) number] and [End cycle number] boxes blank.

The fil be selected usi tandard file selec-
o Nare IW Browse...l e file name can be selected using a standard file selec

tion dialog box that appears by clicking [Browse...].
(] I Cancel |
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8.9.15 Coverage

CV (coverage)

I Function

This command displays coverage information (addresses where the program is executed).
The coverage information is displayed in the [Command] window.

I Format

>cv [<address1> [<address2>]]0] (direct input mode)

<address1>: Start address; hexadecimal or symbol (IEEE-695 format only)
<address2>: End address; hexadecimal or symbol (IEEE-695 format only)
Condition: 0 < addressl < address2 < last program memory address

I Examples

>cv 100 1ff0O ... Displays the executed addresses within the range from 0x100 to Ox1ff.
Coverage | nfomation:
1. 0100..0102
2: 0110..0118
>cv( ... Displays all the executed addresses.
Coverage | nfomation:
1. 0000..000d
2: 0100..0102
3: 0110..0118
>

I Notes

e If the cv command is input without <address1> and <address2>, coverage information in all address
is displayed; if both <address1> and <address2> are specified, coverage information within the
specified address range is displayed; if just <address1> is specified, the end address is treated as the
maximum program address and coverage information within that range is displayed.

¢ The addresses specified here must be within the range of the program memory area available with
each microcomputer model.
An error results if the input one is not a hexadecimal number or a valid symbol.
Error : invalid val ue (no such synbol / synbol type error)
An error results if the limit is exceeded.
Error : Address out of range, use 0- OxXXXX

e An error results if the start address is larger than the end address.
Error : end address < start address

IGUI utility

None

222 EPSON S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 8: DEBUGGER

CVC (coverage clear)

I Function

This command clears the coverage information.

I Format

>cvel (direct input mode)

IGUI utility

None
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8.9.16 Command File

COM (execute command file)

I Function

This command reads a command file and executes the debug commands written in that file. You can
execute the commands successively, or set an interval between each command execution.

I Format

@
&)

>com <file name> [<interval>]O (direct input mode)

>com[ (guidance mode)

File name  ? <file name>0

Execute commands 1.successively 2. with wait ...? <1 | 2>0

Interval (0 - 256 seconds) : <interval>[  (appearsonly when "2. With wait" is selected)
>(Display execution progress)

<file name>: Command file name (path can also be specified)
<interval>: Interval (wait seconds) between each command; decimal (0-256)

I Examples

Format (1)
>com bat chl. cndO
> .. ... Commandsin "batchl.com" are executed successively.

Format (2)

>cont]

File nanme ? test.cmd0d

Execut e comuands 1. successively 2. with wait ...? 20

Wait tinme (0 - 256 seconds) : 20

..... ... 2sec. of interval isinserted after each command execution.

I Notes

Any contents other than commands cannot be written in the command file.

An error results if the file you specified does not exist.
Error : Cannot open file

Another command file can be read from a command file. However, the nesting of command files is
limited to a maximum of 5 levels. An error results if a com (or cmw) command at the sixth level is
encountered, the commands in the file specified by that com (or cmw) command will not be executed,

but the subsequent execution of the commands in upper level files will be executed continuously.
Error : Maxi mum nesting |level (5) is exceeded, cannot open file

If you specify an interval more than 256 seconds, it is set to 256 by default.

Use the hot key ([CTRL]+[Q]) to stop executing a command file.

IGUI utility

[Run | Command File ...] menu item
When this menu item is selected, a dialog box appears allowing selection of a command file.

Com %] Enter an interval and a file name, then click [OK].
The file name can be selected using a standard file
Execuling Wait Time: Igi selection dialog box that appears by clicking
[Browse...].
Command File Path I— Browse...l

Cancel |
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CMW (execute command file with wait)

I Function

This command reads a command file and executes the debug commands written in that file at prede-
termined time intervals.

The execution interval of each command can be set in a range of 1 to 256 seconds (in 1-second incre-
ments) using the md command. In the initial debugger settings, the execution interval is 1 second.

I Format

(1) >cmw <file name>0 (direct input mode)

(2) >cmwd (guidance mode)
File name  ? <file name>0
>(Display execution progress)

<file name>: Command file name (path can also be specified)

I Examples

Format (1)
>cnw batchl. cndd

Format (2)
>cmad
File nanme ? test.cmdd

I Notes

¢ Any contents other than commands cannot be written in the command file.

* An error results if the file you specified does not exist.
Error : Cannot open file

¢ Another command file can be read from a command file. However, the nesting of command files is
limited to a maximum of 5 levels. An error results if a cmw (or com) command at the sixth level is
encountered, the commands in the file specified by that cmw (or com) command will not be executed,

but the subsequent execution of the commands in upper level files will be executed continuously.
Error : Maxi mum nesting |level (5) is exceeded, cannot open file

e If the cmw command is written in the command file that you want to be read by the com command,
all other commands following that command in the file (even when a com command is included) will
be executed at predetermined time intervals.

¢ Use the hot key ([CTRL]+[Q]) to stop executing a command file.

IGUI utility

None
However, the same function as the cmw can be executed using [Command File...] in the [Run] menu
(see the com command).
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FeC (record commands to afile)

I Function

This command records all debug commands following this command to a specified command file.

I Format

(1) >rec <file name>0 (direct input mode)

(2) >rec (guidance mode) ...See Examples for guidance.

<file name>: Command file name (path can also be specified)

I Examples

(1) First rec execution after debugger startsup

>recO

File name ? sanpl e. cndd

1. append 2. clear and open ...?20 ...Displayed If thefileis already exists.
>

(2) "rec" command input in the second and following sessions

>rect
Set to record of f npde. ...Record function toggles when rec is input.

>recl
Set to record on npde.

I Notes

¢ In record on mode, besides the commands directly input in the [Command] window, the commands
executed by selecting from a menu or with a tool bar button (except the [Help] menu commands) are
also displayed in the [Command] window, and output to the specified file.
If you modify the register value or data memory contents by direct editing in the [Register] or [Data]
window, or set breakpoints in the [Source] window by double-clicking the mouse, the corresponding
commands are also displayed in the [Command] window, and output to the specified file.

o At the first time, you should specify the file name to which all debug commands following the rec
command will be output.

¢ Once an output command file is opened, the recording is suspended and resumed (toggled) every
time you input the rec command. This toggle operation remains effective until you terminate the
debugger. If you want to record following commands to another file, you can use format (1) to specify
the file name, then current output file is closed and all following commands will be recorded in the
newly specified file.

e If you want to execute some commands frequently, you can record them to a file at the first execution,
and then use the com or cmw command to execute that command file you made.

IGUI utility

[Option | Record ...] menu item

When this menu item is selected, a standard file selection
dialog box appears for specifying a command recording file. (it Tt itz
If the recording function has been activated, a dialog box maero.cmd

Record

appears allowing selection of either record-off mode or aga St
. . . Hew.
record-on mode. A new recording file can also be specified  Record On
using the [New...] button.
' Record Off
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8.9.17 log
log (log)
I Function

This command saves the input commands and the execution results to a file.

I Format

(1) >log <file name>0 (direct input mode)

(2) >logO (guidance mode) ...See Examplesfor guidance.

<file name>: Log file name (path can also be specified)

I Examples

(1) First log execution after debugger startsup

>| ogO
File name ? debugl. | ogO
1. append 2. clear and open ...? 20 ...Displayed If thefileis already exists.
>
(2) "log" command input in the second and following sessions
>| ogOd
Set to log of f node. ...Logging function toggles when log is input.
>l ogld

Set to | og on node.

I Notes

¢ Inlog on mode, the contents displayed in the [Command] window are written as displayed directly to
the log file.
The commands executed by selecting from a menu or with a tool bar button are displayed in the
[Command] window. However, the [Help] menu and button commands are not displayed. If you
modify the register value or data memory contents by direct editing in the [Register] or [Data]
window, or set breakpoints in the [Source] window by double-clicking the mouse, the corresponding
commands and the execution results are also displayed in the [Command] window, and output to the
specified file.

The displayed contents of the [Source], [Data], [Trace] or [Register] window produced by command
execution are displayed in the [Command] window as well. The on-the-fly information is also dis-
played. However, the updated contents of each window after some execution, as well as the contents
of each window scrolled by scroll bar or arrow keys, are not displayed.

o At the first time, you should specify the file name to which all following debug commands and
execution results will be output.

¢ Once alog file is open, log output is suspended and resumed (toggled) every time you input the log
command. This toggle operation remains effective until you terminate the debugger. If you want to
specify a new log file, you can use format (1) to specify the file name, then current log file is closed
and following commands and results will be output to the newly specified file.

IGUI utility Log [x]

Current Log File:

[Option | Log ...] menu item
When this menu item is selected, a standard file selection dialog box LogState

test2 g

appears for specifying a log file.  Login
If the logging function has been activated, a dialog box appears allowing  LogOt

selection of either log-off mode or log-on mode. A new log file can also

be specified using the [New...] button.
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8.9.18 Map I nformation

Ma (map information)

I Function

This command displays the map information that is set by a parameter file.

I Format

>mall (direct input mode)

I Example

After the command is input, the system displays the chip name, version of the parameter file, and

map information in each area. When you input the [Enter] key here, the system goes on and displays
the map information in the I/O area and LCD area.

>mal]
Chi p nane : 63A08
Parameter file version : 02
Program ar ea : 0000 - 1FFF
Data ram area . 0000 - O7FF
Data rom area . 8000 - 8FFF
LCD area . FOOO - F2BF
External nenory area . F800 - F8FF
| O area . FFOO - FFFF
Si ze of FO area © 32
Size of SOL area 0
Size of SO2 area . 256
Si ze of MLA area . 1296
>0
IO Area
01234567 89ABCDEF 01234567 89ABCDEF 01234567 89ABCDEF 01234567 89ABCDEF
FFOO nmmmm mmm - - nmmmm - - - - - - - - - ----- -~ -pmmomm - - - - - - - - mmmmmmm - - - - - - mm
FF40 - nmm mm - mmm mmm - - - - - mm-------- ----- mm - - - - Mmmm - - - - MMM - MM MM
FF80 nmmmmmmm nmmmmmmm nMmmMTmTm  MTmmmmm: Mmmmmmmm: nmmTmmmm: NTmmmmImm: immmmmm
FFCO mmmmmmmm - - --mmmm - ------- -------- mmmmmmm - ------ - mmmmmmm - - - - - - - -
>0
LCD Area

01234567 89ABCDEF 01234567 89ABCDEF 01234567 89ABCDEF 01234567 89ABCDEF
FOOO mMmmmmmmm nMmmmmmTm NMMMTMITM. MMM MMTMImMTm AMIMTmmIm. MTmmTmm: AmmmmmTm
FO40 nmmmmmmm NTmmmmmm AMMMTMTM MTMTMMM. MMMMITMmM. MMM ATMMMmITm AMmmmmmm
FO80 nmmmmmmmm NMIMTIMMIIM = - - - - = - = - - - o - oo o oo oo on oo oo oo oo oo
01O O I A
F100 nmmmmmmmm nmmmmmmm AMmmMTmmITm MTmmmmm: mmmmmmm: nmmTmmmm. ATmmmmITm: immmmmm
F140 nmmmmmmmm nmmmmmmm nmmmmmmTm nmmmmmmm: mmmmmmm: nmmmmmmm: nmmmmmImm: immmmmTmm
F180 mmmmmmmm MMIMIMIM - - - - = = = = = === - o == m o oo oo o oo oo oo oo
[ NG I i e i
F200 -mmmm-mmmm-mmmm-mmmm-mmmm-mmmm-mmnmm-mnmmnm
F240 -mmmm-mmmm-mmmm-mmmm-mmmm-mmmm-mmmm-mmmm
F280 -mmmm -mmmm-------- ---om o s oo oot oo oo oo
>

0 When displaying the map information of the I/O and LCD areas, the mapped addresses are marked
by the letter "m".

IGUI utility

None
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8.9.19 Mode Setting

md (mode)

I Function

This command sets the debugger modes described below.

1.

Displaying on-the-fly information
You can choose the display interval of the on-the-fly information from 0 to 5 (times) per second.
When 0 is chosen, the on-the-fly information will not be displayed.

Measurement mode for the execution cycle counter
This mode can be selected from the actual execution-time measurement mode (indicated in
microseconds) or the bus cycle mode (indicated in terms of the number of cycles executed).

Interrupt mode for step execution
You can choose to enable or disable interrupts during single-stepping.

Single-step display mode

You can choose to display the execution results of each step or only the last step during single-step
operation. The register values are updated when their contents are displayed in the [Register]
window; they are displayed in the [Command] window if the [Register] window is closed.

If the [Source] window is open, the displayed lines are marked with an arrow as they are executed
according to the setting of this mode.

Mode of execution cycle counter

This can be selected from hold mode or reset mode. In reset mode, the counter value is reset to 0
each time you enter a program execution command (including execution by the [Enter] key).

The value of the execution cycle counter is also reset when you execute a gr command, switch this
mode or the counter measurement mode, or execute an rst command.

Illegal instruction check mode

When loading a program file into the computer using the If or lo command, you can choose
whether or not you want illegal instructions to be checked.

This check is disabled when rewriting the program memory with a pe or pf command.

cmw command wait time
A cmw command wait time can be set in the range of 1 to 256 seconds (in 1-second increments).

Default values of debugger modes

Mode Default setting
On-the-fly function Twice per second
Counter measurement mode Bus cycle
Interrupt at stepping Not allowed
Step display Each step
Execution cycle counter reset Hold
lllegal instruction check Checked
cmw wait time 1 second
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I Format

(1) >md <option> <num> [ ... <option> <num>]0 (direct input mode)
(2) >md0O (guidance mode)
Current settings
On the fly interval 0 -5times/sec ...7 Current setting : <0 ... 5>0
Counter unit 1. time 2. cycle ...7 Current setting : <1 | 2>0
Interrupt at step 1. allowed 2.not allowed ...? Current setting : <1 | 2>0
Step display mode 1.each 2. last ...7 Current setting : <1 | 2>0O
Counter mode 1. reset 2. hold ...7 Current setting : <1 | 2>0
Illegal instruction 1.check 2.no check ..? Current setting: <1|2>0
Cmw wait time 1-256s ...7 Current setting : <1 ... 256>
>
<option>: <num>:
-f (on the fly interval) 0-5 times/sec
-u (couter unit) 1. Time 2. Cycle
-i (interrupt at step) 1. Allowed 2. Not allowed
-S (step display mode) 1. Each 2. Last
-c (counter mode) 1. Reset 2. Hold
-il (illegal instruction) 1. Check 2. No check
-cm (cmw wait time) 1-256 sec
IExampIes
>nd -u 10 ...Sets the execution cycle counter in time measurement mode.
>md 0
On the fly interval : 2 tines/sec
Counter unit Cotine
Interrupt at step : not all owed
Step di spl ay node . each
Count er node : hold
Illegal instruction : check
Cmwv wait tine :1s
On the fly interval 0 - 5 tines/sec .? 2 tinmes/sec : 50
Counter unit 1.tine 2.cycle .2 time » 20
Interrupt at step l.allowed 2.not allowed ...? not allowed : 10O
Step display node 1. each 2.1 ast .? each c20
Count er node 1.reset 2. hol d .? hold 0
Illegal instruction 1.check 2.no check . ? check O
Cmwv wait tine 1 - 256 s .? 1 s : 30

>

I Notes

¢ The actual interval of the on-the-fly display is obtained from the expression below.
(1 [sec] / Count set) + (Overhead of the PC, RS232C interface and ICE [sec]) = display interval [sec]
The overhead varies depending on the performance of the PC and baud rate of the R5232C interface.
Be aware that there is a 0.05 sec to 0.1 sec overhead in this system.

e In guidance mode, the following keyboard inputs have special meaning:

"qd" ... Command is terminated. (finish inputting and start execution)
g ... Return to previous item.
"o ... Input is skipped. (keep current value)
230 EPSON S5U1C63000A MANUAL

(S1C63 FAMILY ASSEMBLER PACKAGE)



B cur utility

[Option | Mode Setting...] menu item

CHAPTER 8: DEBUGGER

When this menu item is selected, a dialog box appears allowing selection of each mode.

Mode Setting E

On--the-fly Digplay IE_ times per second
Courter unit : " time & cycle

Intermipt at step . allowed niat allowed

hald

I3

Step dizplay mode ; 5 each " Jast
Countermade: € eset o
~

llegal instruction . & check no check.

cmyw command waik time: |1 zeconds (1 to 256)

(]9 I Cancel |

Select the mode using the check boxes or enter the
number interval settings, and then click [OK].
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8.9.20 FPGA Operation

xfer/xfers (xilinx fpga data erase)

I Function

This command erases the contents of the FPGA on the standard peripheral circuit board inserted in
the ICE.

I Format

>xferd  for main FPGA (direct input mode)
>xfersd for sub FPGA (direct input mode)

I Example

>xferd
>

After the command is entered, a dialog box appears to select start or cancel erasing.

I Notes

¢ A dialog box appears to show the progress of erasing while executing. To abort erasing, click the
[Cancel] button on the dialog box or press the [ESC] key. When the execution stops, the warning
message shown below is displayed.
Warning : User cancel

In this case, the standard peripheral circuit board cannot be used until the FPGA is erased and
reprogrammed.

e Erase time is about 2 minutes 40 seconds (max.) when the transfer rate between the ICE and PC is
38400 bps.

¢ Do not erase the sub FPGA unless otherwise specified, as it normally contains some LCD functions.

IGUI utility

None
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Xfwr/xfwrs (xilinx fpga data write)

I Function

This command writes peripheral circuit data to the FPGA on the standard peripheral circuit board
inserted in the ICE.

I Format

>xfwr <file name> ;{H | S} [;N]O for main FPGA (direct input mode)

>xfwrs <file name> ;{H| S} [;N]0  for sub FPGA (direct input mode)
<file name>: FPGA datafile (.mot: Motorola S, .mcs: Intel HEX)
H: Load Intel HEX file
S Load Motorola Sfile
N: Skip erasing before writing data

I Examples

>xfwr . .\ice\fpga\ c63xxx. nmot ; SO
>

In this example, the main FPGA is erased and then data in the c63xxx.mot file (Motorola S format) is
written to it.

>xfw . .\ice\fpga\c63xxx.mot ;S ; NO
>

In this example, erasing before writing is skipped. However, the main FPGA must be erased before-
hand.

I Notes

Use the file provided by Seiko Epson as the data to be written without modifying the contents. Also
the file extension cannot be changed as it is .mot (Motorola S) or .mcs (Intel HEX). Specifying an
illegal file results in an error and data cannot be written.

Error : cannot open file

The N option can be specified when the FPGA has been erased completely using the xfer/xfers
command. When writing data to the FPGA that has not been erased, do not specify the N option.

A dialog box appears to show the progress while executing. To abort execution, click the [Cancel]
button on the dialog box or press the [ESC] key. When the execution stops, the warning message

shown below is displayed.
Warning : User cancel

In this case, the standard peripheral circuit board cannot be used until the FPGA is erased and
reprogrammed.

Process time including erase is about 8 minutes (max.) when the transfer rate between the ICE and PC
is 38400 bps.

Do not write data to the sub FPGA unless otherwise specified, as it normally contains some LCD
functions.
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Xpr/XprS (xilinx fpga data compare)

I Function

This command compares the contents between the FPGA and the specified file.

I Format

>xfcp <file name> ;{H | S}O0 for main FPGA (direct input mode)

>xfcps <file name> ;{H | S}O0 for sub FPGA (direct input mode)
<file name>: FPGA datafile (.mot: Motorola S, .mcs: Intel HEX)
H: Intel HEX file
S Motorola Sfile

I Examples

>xfcp ..\ice\fpga\ c63xxx. not ; SO

> ...No error has occurred.

>xfcp ..\ice\fpga\ c63yyy. not ; SO

Warning : Verify error ...Verify error has occurred.

0X00000 OXFF ...Error addresses and data in the FPGA are displayed.

0X00001 0X84
0X00002 O0OXAB

>

I Notes

e Data is verified only within the valid address range in the specified file. If the FPGA contains data
outside the range, it is not verified.

e Use the file provided by Seiko Epson as the data to be compared without modifying the contents. Also
the file extension cannot be changed as it is .mot (Motorola S) or .mcs (Intel HEX). Specifying an

illegal file results in an error and data cannot be written.
Error : cannot open file

¢ A dialog box appears to show the progress while executing. To abort execution, click the [Cancel]
button on the dialog box or press the [ESC] key. When the execution stops, the warning message

shown below is displayed.
Warning : User cancel

IGUI utility

None
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xd p/xd PS (xilinx fpga data dump)

CHAPTER 8: DEBUGGER

I Function

This command displays the content of the FPGA on the standard peripheral circuit board to the
[Command] window in a 16 words/line hexadecimal dump format.

IFonnm

>xdp <addressl1> [<address2>]0

>xdps <address1> [<address2>]0
<address1>: Start address to display; hexadecimal
<address2>: End address to display; hexadecimal

0 < addressl < address2 < FPGA end address

Condition:

I Examples

for main FPGA

for sub FPGA

(direct input mode)
(direct input mode)

If only <address1> is defined, the debugger displays data for 256 words from <address1>.

>xdp 00
Addr +0
00000: FF
00010: BB
00020: EF
000EO: FF
000F0: FF
>

+1 +2
84 AB
FB BB
FE D7

FF FF
FF BF

+3
EF
BF

FB

FF

FF

+4
F9
BB
FE

FB
FF

+5
D8
BF
EE

FF
FF

+6
FF
FB
EF

FF
FF

+7
BB
BB
EF

FF
F9

+8 +9 +A
FB BB BF
BF BF FB
EE EE FE

BD DF FB
FF FF FF

+B
FB
BB

EE

FD

FF

+C
BF
FF
FB

DF
FF

+D
BF
EE
FE

FF
FF

+E
FB
FF
EF

FF
FF

+F
BF
EE
EF

FF
FF

If both <address1> and <address2> are defined, the debugger displays data from <address1> to
<address2>.
>xdp 100 1000

Addr

00100:

>

I Notes

FF

+0 +1 +2 +3 +4 +5 +6 +7

¢ An error results if the specified address is not a hexadecimal number.
invalid value

Error

e An error results if the start address is larger than the end address.
end address < start address

Error

IGUI utility

None

+8 +9 +A +B +C +D +E +F
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8.9.21 Quit
g (quit)
I Function

This command quits the debugger.

I Format

>q0 (direct input mode)

IGUI utility

[File | Exit] menu item
Selecting this menu item terminates the debugger.
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8.9.22 Help
? (help)

CHAPTER 8: DEBUGGER

I Function

This command displays the input format of each command.

I Format

Q)2 (direct input mode)

(2) ? <n> (direct input mode)

(3) ? <command> (direct input mode)
<n>: Command group number; decimal

<command>: Command name
Condition: 1<n<6

I Examples

When you input the command in Format 1 or 2, the system displays a list of commands classified by
function. Use the command in Format 3 if you want to display the input format of each individual

command.

>?0

group 1: program data & register . pe,pf,pma(as)/dd,de,df,dmdw od/rd,rs

group 2: execution & break ........ g,9r,s,n,rst/bp, bc(bpc), bd, bdc, br, brc, bs, bsc, bsp, bl , bac
group 3: source & synmbol .......... u, sc, m sy

group 4: file & flash rom......... If,1o/l1fl,sfl,efl/xfer,xfers,xfw,xfws,xfcp, xfcps, xdp, xdps
group 5: trace & coverage ......... tmtd,ts,tf/cv,cvc

group 6: others ................... comcmw, rec, | og/ ne, nd, q, ?

Type "? <group #>" to show group or type "? <command>" to get

>? 10
group 1: program data & register

pe (programenter), pf (programfill), pm (program nove),
dd (data dunp), de (data enter), df (data fill), dm (data nove),

od (option dump),

rd (register display), rs (register set)

Type "? <conmmand>" to get usage of the command
>? pel

pe (program enter): change program nenory

usage: pe [address] ... change program wi th gui dance

usage of the command

a/as (inline assenble),
dw (data watch),

pe address codel [... code8] ... change programwi th specified code

>

IGUI utility

[Help | Contents...] menu item, [Help] button

When this menu item or button is selected, the [Help] window opens to show help topics.

P [Help] button
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8.10 Statug/Error/Warning Messages

1. ICE status messages

Status message

Content of message

Break by PC break

Break caused by PC breakpoint

Break by data break

Break caused by data break condition

Break by register break

Break caused by register break condition

Break by sequential break

Break caused by sequential break condition

Key Break

Break caused by pressing [ESC] key or [Key break] button

Break by accessing no map program area

Break caused by accessing undefined program-memory area

Break by accessing no map data area

Break caused by accessing undefined data-memory area

Break by accessing ROM area

Break caused by writing to data ROM area

Out of SP1 area

Break caused by accessing outside SP1 stack area

Out of SP2 area

Break caused by accessing outside SP2 stack area

Break by external break

Break caused by signal input to ICE BRKIN pin

2. ICE error messages

Error message

Content of message

communication error

Communication error other than time-out
(overrun, framing, or BCC error)

CPU is running

Target is running.

ICE is busy

ICE is busy processing a job.

ICE is free run mode

ICE is operating in free-run mode.

ICE is maintenance mode

ICE is placed in maintenance mode.

no map area, XXXX

No-map area is specified for accessing.

not defined ID, XXXX

ICE respond ID is invalid.

on tracing

System is tracing execution data.

reset time out

CPU cannot be reset (for more than 1 second).

target down

Peripheral Circuit Board does not operate correctly or remains reset.

Time Out!

Communication time-out

3. Flash memory error messages

Error message

Content of message

flash memory error, XXXX

Writing or erasing flash memory has failed at XXXX.

flash ROM is protected

Flash memory is protected against access.

format error

Flash memory is not mapped.

Map information is not the same

Map information loaded from parameter file does not match that in
the parameter file.

verify error, XXXX

Verify error has occurred when data was written to flash memory.

4. Command error/warning messages

Error message

Content of message (Commands involved)

Address out of range, use 0—0xXXXX

The specified program memory address is out of range.
(alas, pe, pf, pm, sc, m, u, g, gr, bp, bc, bs, tm, ts, cv)

Address out of range, use 0—OxFFFF

The specified data memory address is out of range.
(dd, de, df, dm, dw, bd, ts)

Cannot load program/ROM data, check ABS file

Failed to load program/ROM data; some file other than IEEE-695
executable format was specified. (If)

Cannot open file

The file cannot be opened.
(If, lo, com, cmw, log, rec, xfwr/xfwrs, xfcp/xfcps)

Data out of range, use 0—0xF

The specified number is out of the data range. (de, df)

Different chip type, cannot load this file

A different ICE parameter is used in the file. (If)

end address < start address

The start address is larger than the end address.
(pf, pm, df, dm, bd, cv, xdp/xdps)

error file type (extension should be CMD)

The specified file extension is invalid. (com, cmw)

FO address out of range, use 0-OxEF

FO address is invalid. (od)

illegal code

The input code is not available. (pe, pf)

illegal mnemonic

The input mnemonic is invalid for S1C63000. (a/as)

Incorrect number of parameters

The parameter number is incorrect. (All commands)

Incorrect option, use -f/-u/-i/-s/-c/-il/-cm

An invalid mode setting option was specified. (md)

Incorrect r/w option, use r/w/*

An illegal R/W option was specified. (bd)

Incorrect register name, use A/B/X/Y/IF

An invalid register name was specified. (br)
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Error message

Content of message (Commands involved)

Incorrect register name,
use PC/A/BIXIYIFISP1/SP2/EXTIQ

The specified register name is invalid. (rs)

Input address does not exist

Attempt is made to clear a break address that has not been set. (bp)

invalid command

This is an invalid command. (All commands)

invalid data pattern

The input data pattern is invalid. (bd, br)

invalid file name

The file name (extension) is invalid. (lo)

invalid value

The input data, address or symbol is invalid. (All commands)

Maximum nesting level(5) is exceeded,
cannot open file

Nesting of the com/cmw command exceeds the limit. (com, cmw)

MLA address out of range, use 0—-OxFFF

MLA address is invalid. (od)

no such symbol

There is no such symbol. (All symbol support commands)

no symbol information

No symbol information is available since the ".ABS" file has not
been loaded. (sy)

Number of passes out of range, use 0-4095

The specified pass count for sequential break is out of range. (bs)

Number of steps out of range, use 0-65535

The specified step count is out of range. (s, n)

SO address out of range, use 0-0x1FFF

SO address is invalid. (od)

SP1 address out of range, use 0—0x3FF

The specified SP1 address is out of range. (bsp)

SP2 address out of range, use 0—0xFF

The specified SP2 address is out of range. (bsp)

symbol type error

The specified symbol type (program/data) is incorrect.
(All symbol support commands)

Warning message

Content of message (Commands involved)

Break address already exists

Attempt is made to set an already-set break address. (bp)

Identical break address input

Input command contains identical address.

round down to multiple of 4

Watch data address is invalid. (dw)

User cancel

Command is aborted by the user. (xfer/xfers, xfwr/xfwrs, xfcp/xfcps)

Verify error

FPGA verify error. (xfcp/xfcps)
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cHAPTER 9 FuncTioN OpTioN (GENERATOR

9.1 OQutline of the Function Option Generator winfog

The S1C63 chip allows several hardware specifications such as I/O port functions to be selected as mask
options. This helps you to configure the hardware of your product by changing the S1C63 chip's mask
patterns according to its specifications.

The Function Option Generator winfog is the software tool for creating the files necessary to generate
mask patterns. Its graphical user interface (GUI) ensures easy selection mask options. From the files
created by winfog, Seiko Epson produces the mask patterns for the S1C63 chip.

In addition, simultaneously with this file, winfog can create mask option setup files (Motorola S2 format
data) that are required when debugging programs with the ICE. When using the ICE to debug a program,
you can download this file from the host computer, making it possible to materialize optional functions
on the ICE that are equivalent to those on the actual IC.

9.2 Input/output Files

Figure 9.2.1 shows the input/output files of winfog.

) Device information
w definition file

| Selection of
mask options

— 3

Function option Function option
HEX file document file
To ICE Mask data creation
by debugger by mask data checker

Fig. 9.2.1 Input/Output Files of winfog

Device information definition file (s1c63xxx.ini)
This file contains option lists for various types of microcomputers and other information. Always be
sure to use the files presented by Seiko Epson. This file is effective for only the type of microcomputer
indicated by the file name. Do not modify the contents of the file or use the file in other types of
microcomputers.

Function option document file (zzzzzzzz.fdc)
This is a text format file in which the contents of selected mask options are stored. You can read this
file into winfog and correct the already selected option settings. This file is packed along with com-
pleted other program/data files into a single file by the mask data checker winmdc, which we would
like to have presented to Seiko Epson as the mask data file. From this file, Seiko Epson will create the
mask patterns for the IC.

Function option HEX file (zzzzzzzz.fsa)

This is the Motorola S2 format file necessary to set the selected mask options in the ICE. When you
debug programs with the ICE, download this file into the ICE using debugger commands.

0 The "xxx" in the file name denotes the model name of a microcomputer. For the "zzzzzzzz" part, any
given file name can be specified.
[2 For details on how to download mask options into the ICE, refer to Chapter 8, "Debugger".
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9.3 Using winfog

9.3.1 Starting Up

Startup from Explorer
Double-click on the winfog.exe icon or select winfog from the start menu.
M If the device information definition file (s1c63xxx.ini) was loaded into your computer
during previous execution, winfog automatically reads the same file as it starts.

Alternatively, drag the Device information definition file icon into the winfog.exe icon to
start winfog, which will then read the Device information definition file.

Startup by command input
You can also start winfog from the MS-DOS prompt by entering the command shown below.

>winfog [s1c63xxx.ini]

denotes entering the return key.

You can specify the device information definition file (s1c63xxx.ini) as a command option. (You can
also specify a path.) When you specify the device information definition file here, winfog reads it as it
starts. This specification can be omitted.

When winfog starts, it displays the [FOG] window. The following diagrams show a [FOG] window when
the device information definition file has been loaded and when it has not.

Bl #lp] 2|

[FOG] Window (initial screen)

FiloE) Tool(D  Help(H)

Bz 2|5 2
[l ROOT all = -
= wex rrx
Ep Mo, 1 OSC1 SYSTEM CLOCE CETIGH NG. 1
H * ——— 0SC1 SYSTEM CLOCK ---
17 Crystal(3z.768KHz) * Crystal(32z.768KHz) ---- Selected
[T CR 6OKRHz OPTO101 01

g Ho.2 0SC3 SYSTEM CLOGK
[ cr 200KHz —— 0%C3 SYSTEM CLOCK ———
[T cR Type 1.8MH=z CR 200KHz --—— Selected
[T Ceramic 4MHz OPTOz01 01

=
# t¥s OPTICN NO.2 F3%
B
B

[ CR external resistor +2% OBTION NO.3 *7%

——- INPUT PORT PULL UP RESISTOR ———
KOO With Resistor ---- Selected
K01 With Resistor ---- Selected

B
B

- No.3 INPUT FORT FULL UF RES B

B

B

# K02 With Resistor Selected

B

B

B

B

B

B KOO

L. Uith Resistor
L7 Gate Direet

- K01

o7 With Resistor

[T Gare Direct K13 Wich Resistor Selected

v KOZ ~ PTNAMT N1 =
« | o | »

K03 With Resistor Selected
K10 With Resistor Selected
K1l With Resistor Selected
K1z With Resistor Selected

[FOG] Window (after reading the device information definition file)
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9.3.2Window

Option list area Function option document area

G{Function Option Generator) - S

File(E}  ToolD)  Help(d)

EEEREI |

s ROOE \ = / —
H FEE OQPTION NO,1 ++%%
[ WMo 1 O3C1 3Y3ITEM CLOCE
—-—- Q3C1 SYITEM CLOCE ---

""" [ Crystali3z.765KHz) Crystal (32.768KHa] --—— Selected
..... [ CR 60KHz OPTO101 01

e N0 2 08C3 3YETEM CLOCE i
® FFF OPTION NO.Z **%%

* o o o

----- [v] CR 200KHz % ——— 03C3 STSTEM CLOCK ———
..... [ CR Type 1.GMH=z * CE ZO0OKHz ---- Selected
..... [ ceramic 4MHz OPTOZ01 O1

----- CR external resistor
r- #%% QPTION MNO.3 #%+%

——— INPUT PORT PULL UP RESISTOR ———
KOO With Resistor ---- Selected

No.3 INFUT FORT FULL UF RES
- Koo

#* % A % 4 * o+ * F
=z}
]
s

. . With Resistor ---- Selected
[ With Resistor
KOz With Resistor ---- Selected
~[] Gate Direct KO3 With Resistor --—— Selected
e KOL Ki0 With Resistor —---- Selected
|7 With Resistor i K1l With Resistor ---- Selected
. * KlzZ With Resistor ---- 3Zelected
~[] Gate Direct "E13 With Resistor --—- Selected
- K02 hd nAn1 ni 1 T
| | 3 1|ﬁ | »
Making file(s) is completed l

The area can be resized by dragging the frame boundary.

\

\
Message area

0 The microcomputer model name on the title bar is the file name (not including the path and extension) of the device
information definition file that has been read.
0 The option list and the function option document vary with each type of microcomputer.

Fig. 9.3.2.1 Window Configuration
The [FOG] window is divided into three areas as shown above.

Option list area
Lists mask options set in the device information definition file (s1c63xxx.ini). Use the check boxes in
this area to select each option. A selected option has its check box marked by O.

Function option document area
Displays the contents of selected options in the function option document format. The contents
displayed in this area are output to the function option document file. When you change any selected
item in the option list area, the display in this area is immediately updated.

Message area
When you create a file by selecting [Generate] from the [Tool] menu or clicking the [Generate] button,
this area displays a message showing the result of the selected operation.
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9.3.3 Menus and Toolbar Buttons

This section explains each menu item and toolbar button.

[File] menu
File{E)

Openion
End (4

[Tool] menu

| Tool (T

Gienerate 1E)

Setupls)
Device IMI Select

[Help] menu
| HelpiH)
Werzionta) |

Open
Opens a function option document file. Use this menu command when correct-
ing an existing file. The [Open] button has the same function.

@ [Open] button

End
Terminates winfog.

Generate
Creates a file according to the selected contents of the option list. The [Gener-
ate] button has the same function.

%l [Generate] button

Setup
Sets the date of creation, output file name and a comment included in the
function option document file. The [Setup] button has the same function.

@ [ Setup] button

Device INI Select

Loads the device information definition file (s1c63xxx.ini). The [Device INI
Select] button has the same function. This file must be loaded first before
performing any operation with winfog.

E [Device INI Select] button

Version
Displays the version of winfog. The [Help] button has the same function.

ﬂ [Help] button

The dialog box shown below appears. Click [OK] to close this dialog box.

Ahout Winfog

% TMinfoy Ver. x.xx
Copyright (C) SEIEQ EPS0ON CORP. Z001
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9.3.4 Operation Procedure

The following shows the basic operation procedure.

(1) Loading the device information definition file
First, select a device information definition file (s1c63xxx.ini) and load it.
Select [Device INI Select] from the [Tool] menu or click the [Device INI Select] button.

E [Device INI Select] button

The dialog box shown below appears. Enter a file name including the path in the text box or select a

file by clicking the [Ref] button.

Device INI file Select

INI file (.ini}
’7 IC:\SlCSS\DEVSS\DEVSSxxx_Ul\SlcSSxxx.in:L

0K | Cancell

Click [OK], and the file is loaded. If the
specified file exists and there is no problem
with its contents, the option list and the
function option document, which have both
been set by default, are displayed in each
area.

To stop loading the file, click [Cancel].

Once a device information definition file is selected, the same file is automatically loaded the next

time you start winfog.

Note: When you load a device information definition file after setting up options, all settings are reset to

the default state.

(2) Setup

Select [Setup] from the [Tool] menu or click the [Setup] button to bring up the [Setup] dialog box.
From this dialog box, select items and enter data.

@ [ Setup] button

Function Option File Generate Setup

Dat,elZDDD £ IE £ IE

IC: AWBS1CEDEVE3\DEVESxxx_Vlzzzzzzzz. FDC

"Funct.inn Option Document file

Function Option HEX

"DD wou make hex file?

() Yes Lol )

Function Option HEX file
’VIC:\SlCE3\DEV53\DEVSExxx_Vl\zzzzzzzz,FSA

Clzgoize Ceqpess ) 2q0Elz

EDEOM Type
’7 1206

User's MName

Comment.

()34 Cancel

Date
Displays the current date. Change it as
necessary.

Function Option Document file

Specify the function option document file
name you want to create. The file name
displayed by default can be modified. You
can use the [Ref] button to look at other
folders.

Function Option HEX

Do you make hex file?

Select whether to create a function option
HEX file. You need to create one when you
use the ICE to debug programs.

Function Option HEX file

When you create a function option HEX file,
specify its file name here. The file name
displayed by default can be modified. You
can use the [Ref] button to look at other
folders.
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EPROM Type
This option is not available for S1C63 Family microcomputers.

User's Name

Enter your company name. Up to 40 characters can be entered. You can use English letters, numbers,
symbols, and spaces. The content entered here is recorded in the USER'S NAME field of the function
option document file.

Comment

Enter a comment. Up to 50 characters can be entered in one line. You can enter up to 10 lines. You can
use English letters, numbers, symbols, and spaces. Use the [Enter] key to create a new line. All
comments should include the following information:

® Place of business, your department or section

e Address, telephone number, and facsimile number

e Other: Technical information, etc.

The content entered here is recorded in the COMMENT field of the function option document file.
When you have finished entering the above necessary items, click [OK]. The setup contents are saved,
and the dialog box is closed. The setup contents take effect immediately. If you click [Cancel], current
settings will not be changed and the dialog box is closed.

Notes: ¢ File name specification is subject to the following limitations:

1. The number of characters that can be used to specify a file name including the path is 2,048.

2. The file name itself (not including the extension) can be up to 15 characters, and the exten-
sion up to three characters.

3. The file name cannot begin with a hyphen (-), nor can the following symbols be used as part
of directory names (folder names), file names, and extensions:
[, 02" <>

e The symbols shown below cannot be used in the User's Name and Comment:
$\|°

(3) Selecting options
Select necessary options by clicking the corresponding check boxes in the option list. When you
change any selection item in the option list area, the display in the function option document area is
updated. Note that when you have loaded the device information definition file, the option list is
placed in its default selection state.
For details about option specifications, refer to the Technical Manual available for each type of
microcomputer.

(4) Creating files
After selecting options, select [Generate] from the [Tool] menu or click the [Generate] button to create
the files.

ﬂ [Generate] button

The function option document file you specified from the [Setup] dialog box and the function option
HEX file (if specified) are created. When winfog has finished creating the files normally, it displays the
message "Making file(s) is completed" in the message area. If an error occurs, an error message is
displayed.
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®)

Correcting an existing document file
You can read an existing function option document file into winfog and correct it as necessary.
To read a file, select [Open] from the [File] menu or click the [Open] button.

@ [Open] button

The dialog box shown below appears, so enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Function Option Document file Open

Function Option Document file

[0):4 | Cancel |

Click [OK], and the file is loaded. If the specified file exists and there is no problem with its contents,
the option list and the function option document areas are updated according to the contents of the
file. To stop loading the file, click [Cancel].

Perform steps (2) to (4) to update the file.

If you select [Generate] without changing the file name, the message shown below is displayed asking
you whether or not to overwrite the file. Click [Yes] to overwrite or [No] or [Cancel] to stop overwrit-
ing. Use the [Setup] dialog box to change the file name.

WARNING
Aire you file update ?
zzzzzzzz FOL iz alieady exist

Mo | Catwzel |

Note: The function option document file can be read only when the device information definition file has

(6)

been loaded.

Quitting

To terminate winfog, select [End] from the [File] menu.
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The error messages of winfog are listed below. The "Dialog" in the Display column means that messages
are displayed in the dialog box, and "Message" means that messages are displayed in the [FOG] window

message area.

Table 9.4.1 List of winfog Error Messages

Message Description Display
File name error Number of charactersin the file name or extension exceeds thelimit. | Dialog
Illegal character Prohibited characters have been entered. Dialog
Please input file name File name has not been entered. Dialog
Can't open File : xxxx File (xxxx) cannot be opened. Dialog
INI fileis not found Specified device information definition file (.ini) does not exist. Dialog
INI file does not include FOG information | Specified device information definition file (.ini) does not contain Dialog

function option information.
Function Option document fileis not found | Specified function option document file does not exist. Dialog
Function Option document file does not Contents of the specified function option document file do not match | Dialog
match INI file device information definition file (.ini).
A lot of parameter Too many command line parameters are specified. Dialog
Making file(s) is completed Finished creating thefile, but the created file (xxxx) does not contain  |Message
[xxxx is no data exist] any data.
Can't open File: xxxx File (xxxx) cannot be opened when executing Generate. Message
Making file(s) is not completed
Can't write File: xxxx File (xxxx) cannot be written when executing Generate. Message
Making file(s) is not completed
Table 9.4.2 winfog Warning Messages

Message Description Display
Areyou file update? Overwrite confirmation message Dialog
XXXX is already exist (Specified file aready exists.)
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9.5 Example Output Files

Note: Option and other configurations vary with each type of microcomputer.

Example of a function option document file

* S1063xxx FUNCTI ON OPTI ON DOCUMENT VX. xx

FI LE NAMVE zzzzzzzz. FDC

USER S NAME SEI KO EPSON CORPORATI ON
I NPUT DATE  yyyy/ nm dd

COMVENT SAVPLE DATA

* % % GDTI O\I ’\D 1 * k%

OSC1 SYSTEM CLOCK - - -

Crystal (32. 768KHz) Sel ect ed
OPT0101 01

EIEE I I

* kkk (PTIO\I ’\02 * %k

* --- (08C3 SYSTEM CLOK - - -
* CR 200KHz ---- Selected
OPT0201 01

* % % G)TIO\I ’\03 * % %

I NPUT PORT PULL UP RESI STOR - - -
Wth Resistor Sel ect ed
Wth Resistor Sel ect ed
Wth Resistor Sel ect ed
Wth Resistor Sel ect ed
Wth Resistor Sel ect ed
Wth Resistor Sel ect ed
K12 Wth Resistor Sel ect ed
K13 Wth Resistor Sel ect ed
OPT0301 01

OPT0302 01

OPT0303 01

OPT0304 01

OPT0305 01

OPT0306 01

OPT0307 01

OPT0308 01

KOO
KO1
K02
K03
K10
K11

ECEE R I R S

* kK

OPTI ON NO. 4 ***
QUTPUT PORT QUTPUT SPEC! FI CATI ON - - -
Conpl enentary ---- Sel ected
Conpl enentary ---- Sel ected
R02 Conpl enentary ---- Sel ected
RO3 Conpl enentary ---- Sel ected
OPT0401 01
OPT0402 01
OPT0403 01
OPT0404 01

*

ROO
RO1

* %k ok 3k Ok *

*** OPTION NO 8 ***

SOUND GENERATOR POLARITY ---
NEGATI VE ---- Sel ected

OPT0801 01

*EOF

* % X X

~ Version

~ File name (specified by [Setup])

«~ User name (specified by [Setup])

~ Date of creation (specified by [Setup])
~ Comment (specified by [Setup])

~ Option number

~ Option name

~ Selected specification
~ Mask data

~ End mark

Example of a function option HEX file (Motorola S2 format)
$22400000022FF0200FFFFFFFFFFFFFFFFFFFFFFFF00000000000000FFFFFFFFFFFFFFFFFFCD

S804000000FB

For details about the Motorola S2 format, refer to Section 6.5.2, "Motorola S format".
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CHAPTER 10 SeEeMENT OpTiON (GENERATOR

10.1 Outline of Segment Option Generator winsog

Some types of microcomputers in the S1C63 Family allow the LCD output pin output specifications and
LCD output pin assignments to be set with hardware options, so that mask patterns for the IC are
generated according to option settings. The Segment Option Generator winsog is the software tool for
creating the files required to generate mask patterns. Its graphical user interface (GUI) ensures simple
mask option setting.

In addition, simultaneously with this file, winsog can create mask option setup files (Motorola S2 format
data) that are required when debugging programs with the ICE. When using the ICE to debug a program,
you can download this file from the host computer, making it possible to realize optional functions on the
ICE that are equivalent to those on the actual IC.

Note: The Segment Option Generator winsog is provided for only certain types of microcomputers that
have set segment options.

10.2 I nput/output Files

Figure 10.2.1 shows the input/output files of winsog.

Device information ——— — [ —— ] Function option
definition file w document file

v

) Selection of
winsog

mask options

Segment assignment Segment option Segment option
data file HEX file document file
To ICE Mask data creation

by debugger by mask data checker
Fig. 10.2.1 Input/Output Files of winsog

Device information definition file (s1c63xxx.ini)
This file contains option lists for various types of microcomputers and other information. Always be
sure to use the files presented by Seiko Epson. This file is effective for only the type of microcomputer
indicated by the file name. Do not modify the contents of the file or use the file in other types of
microcomputers.

Function option document file (zzzzzzzz.fdc)
This is the text format file generated by winfog and contains the selected mask options. This file is
required only when the segment option setup condition depends on the mask option selected with
winfog.

Segment option document file (zzzzzzzz.sdc)
This is a text format file in which setup contents of segment options are stored. You can read this file
into winsog and correct the option settings. This file is packed along with completed other program/
data files into a single file by the mask data checker winmdc, which will be presented to Seiko Epson
as the mask data file. From this file, Seiko Epson will create the mask patterns for the IC.
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Segment option HEX file (zzzzzzzz.ssa)
This is the Motorola S2 format file necessary to set the selected segment options in the ICE. When you
debug programs with the ICE, download this file into the ICE using debugger db63 commands.
Segment assignment data file (zzzzzzzz.sad)

This is a text format file in which segment assignment data is stored. Create this file when terminating
winsog before finishing segment assignment. You can continue option setting next time by loading
this file to winsog.

[0 The "xxx" in the file name denotes the model name of a microcomputer. For the "zzzzzzzz" part, any
given file name can be specified.
[2 For details on how to download mask options into the ICE, refer to Chapter 8, "Debugger".

10.3 Using winsog

10.3.1 Starting Up

Startup from Explorer
Double-click on the winsog.exe icon or select winsog from the start menu.

E If the device information definition file (s1c63xxx.ini) was loaded into your computer
Winsog exe during previous execution, winsog automatically reads the same file as it starts.
Alternatively, drag the device information definition file icon into the winsog.exe icon to
start winsog, which will then read the device information definition file. If a function option
document file is required for setting the segment option, a dialog box will appear to allow
file selection. In this case enter the file name including the path in the text box or choose the
file from the dialog box that appears by clicking on the [Ref] button.

Startup by command input

You can also start winsog from the MS-DOS prompt by entering the command shown below.
>winsog [s1c63xxx.ini]

denotes entering the return key.

You can specify the device information definition file (s1c63xxx.ini) as a command option. (You can
also specify a path.) When you specify the device information definition file here, winsog reads it as it
starts. If a function option document file is required for setting the segment option, the file
(zzzzzzzz.fdc) must be prepared in the directory in which s1c63xxx.ini and winsog.exe exist before
entering the command. When the command is entered, a dialog box will appear to allow file selection.
Enter the file name including the path in the text box or choose the file from the dialog box that
appears by clicking on the [Ref] button. This specification can be omitted.

250 EPSON S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 10: SEGMENT OPTION GENERATOR

When winsog starts, it displays the [SOG] window. The following diagrams show a [SOG] window when
the device information definition file has been loaded and when it has not.

=t

Filel} TooliT}  HelpiH)

5=|Ee| 2B 2|

|Hamory Address/Data bit (IR SEGMENT DECODE TAELE

OOTPIT
Option

Seq,

B} i)

Eahic

iofelzi

Delete |

[SOG] Window (initial screen)

it

FileE?  ToolT  HelpitD

B»|dE| 2B 2]

|Hemory Address/Data bit (003} SEGMENT DECODE TAELE
3| 2] 1] o como [comi [comz [coms [spEC OUTPUT

oo SEGO Option
01 SEEL
oz EEGE S,
03 SEG3
04 3EG4
05 SEGS B} i)
06 SEGE
07 SEG7
[ 3EGS EE
09 ZEES
oA ZEGL0 S
0B SEGL1
oc SEGLZ
oD SEGL3 n
0E SEGla
OF SEGLE
10 SEGLE
11 SEGLT
1z ZEGLE
13 - SEGLS - DelEtE|

[SOG] Window (after reading the device information definition file)
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10.3.2 Window

Option setup area

8l>/u=| 25| 2 /

|uemc-ry Address/Data bit (00X | SEGMENT DECODE TABLE
como [com [comz [coms [sexc OUTEUT
SEGD 1ez  lez 16l 1F2 Opticn
SEGL 170 172 171 lé0
SEGZ 143 142 141 1E1 Seg
SEG3 150 152 151 140
SEG4 013 12z 1zl 1D3
SEGS 123 1F0 13z 1F1 Comp
SECE 03z 130 131 1z0
SECT 102 10z | 10l | 1EzZ
SEGE 110 11z 111 100 fan-
SEGE 0EZ 0EZ 0El 1Dl
SEGI0 | OF0  OF2 OFl OEO
gEG1l | oo3  0Cz | OCl DO HER
$EG1Z | oD oDz | OD1 | OCO
SEG13 | 053 073 083 OB3 u
gEG14 | 0AZ  0AZ | OAL | 1DZ
gEG1S | opa | OF: | 113 133
SEGlE | UBO OBz OBl 0AQ
SEGL7 | os: 0%z 081 lE3
gEGlE | O%0 092 081 080
SEEl9 | 063 Tosz 0sl 182 Delate |

Making file(s) is completed. l
\ The area can be resized by dragging the frame boundary.
\
Message area

0 The microcomputer model name on the title bar is the file name (not including the path and extension) of the device
information definition file that has been read.
O The display memory addresses and segment configuration vary with each type of microcomputer.

Fig. 10.3.2.1 Window Configuration
The [SOG] window is divided into two areas as shown above.

Option setup area
Comprised of a display memory map, a segment decode table, and buttons to select pin specifications.
By clicking on cells in the display memory map and segment decode table, you can assign display
memory addresses and bits.

Message area
When you create a file by selecting [Generate] from the [Tool] menu or clicking the [Generate] button,
this area displays a message showing the result of the selected operation.
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10.3.3 Menus and Toolbar Buttons

This section explains each menu item and toolbar button.

[File] menu
| FilelE» Open
Open(Q) | Opens a segment option document file. Use this menu command when

correcting an existing file. The [Open] button has the same function.

@ [Open] button

Record - Save
Saves the current option settings to a file (segment assignment data file).

Record (R Savels)
End 0 Load(L)

The [Save] button has the same function.

_l [Save] button

Record - Load
Loads a segment assignment data file. The [Load] button has the same
function.

El [Load] button

Terminates winsog.

[Tool] menu
| Toaol{T} Generate
Gieneratets) Creates a file according to the contents of segment options set. The
- [Generate] button has the same function.
Setupts)
Device INI Select ﬂ [Generate] button
Setup

Sets the date of creation or output file name or a comment included in
the segment option document file. The [Setup] button has the same
function.

@l [ Setup] button

Device INI Select

Loads the device information definition file (s1c63xxx.ini). The [Device
INTI Select] button has the same function. This file must be loaded first
before performing any operation with winsog.

%l [Device INI Select] button

[Help] menu
| Help(H} Version
ersion(A) | Displays the version of winsog. The [Help] button has the same func-
— tion.

w2 | [Help] button

The dialog box shown below appears. Click [OK] to close this dialog

box.

About Winsog

% Winsoy Ver.x.xx
Copyright (C) ZEIED EPSON CORP. Z001
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10.3.4 Option Selection Buttons

The following buttons are available in the option setup area.

OUTPUT Option buttons

These buttons select SEG pin output modes. These buttons are enabled when you click a SPEC cell in
[SEGMENT DECODE TABLE].

Seg

Comp

Pch-

Neh-

Selects LCD segment output.

Selects DC-complementary output.

Selects DC-Pch open-drain output.

Selects DC-Nch open-drain output.

Selects segment/common shared output.

[Delete] button

Lelete | Clears one selected segment assignment.

10.3.5 Operation Procedure

The following shows the basic operation procedure.

(1) Loading the device information definition file

First, select a device information definition file (s1c63xxx.ini) and load it.
Select [Device INI Select] from the [Tool] menu or click the [Device INI Select] button.

%:l [Device INI Select] button

The dialog box shown below appears. Enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Divice INI file Select

|

INT file{.ini)

IE:\SlCSS\DevSS\DEVSSxxx_Vl\Slc63xxx. ini

Click [OK], and the file is loaded. If the
specified file exists and there is no problem
with its contents, the set-up items in winsog
are initialized with the loaded device
information.

To stop loading the file, click [Cancel].
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Once a device information definition file is selected, the same file is automatically loaded the next

time you start winfog.

If a function option document file is required for setting the segment option, the dialog box shown

below will appear to allow file selection. In this case enter the file name including the path in the text

box or choose the file from the dialog box that appears by clicking on the [Ref] button.

Function option document file name zet

Function option document file

IC: VEICEZADEVENDEVEIxxx_Vl\zzzzzzzz FDC

()4 | Cancel |

Note: When you load a device information definition file after setting up options, all settings are reset to

the default state.

(2) Setup

Select [Setup] from the [Tool] menu or click the [Setup] button to bring up the [Setup] dialog box.
From this dialog box, select items and enter data.

@l [ Setup] button

=g ment Option Fil

Date | Z000  F |_3 £ IE

etup

Sequent Option Document file
’7 IC: VE1CE3\DEVEZ\DEVEe3xxx Vllzzzzzzzz. SDC

—Semment Option HEX

Do vow make hex file?
’V ¥ Yas  Ha

’—Segmem: Option HEX file

IC: WEICEMDEVENDEVE3xux_Vl\zzzzzzze. 554

Flzaces Clzgnize £ eqcese ) 270blz

’—EPRDH Type

User's MNauwe

Comment

0K Cancel

Date
Displays the current date. Change it as
necessary.

Segment Option Document file

Specify the segment option document file
name you want to create. The file name
displayed by default can be modified. You
can use the [Ref] button to look at other
folders.

Segment Option HEX

Do you make hex file?

Select whether to create a segment option
HEX file. You need to create one when you
use the ICE to debug programs.

Segment Options HEX file

When you create a segment option HEX file,
specify its file name here. The file name
displayed by default can be modified. You
can use the [Ref] button to look at other
folders.
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EPROM Type
This option is not available for S1C63 Family microcomputers.

User's Name

Enter your company name. Up to 40 characters can be entered. You can use English letters, numbers,
symbols, and spaces. The content entered here is recorded in the USER'S NAME field of the segment
option document file.

Comment

Enter a comment. Up to 50 characters can be entered in one line. You can enter up to 10 lines. You can
use English letters, numbers, symbols, and spaces. Use the [Enter] key to create a new line. All
comments should include the following information:

e Place of business, your department or section

e Address, telephone number, and facsimile number

e Other: Technical information, etc.

The content entered here is recorded in the COMMENT field of the segment option document file.
When you have finished entering the above necessary items, click [OK]. The setup contents are saved,
and the dialog box is closed. The setup contents take effect immediately. If you click [Cancel], current
settings will not be changed and the dialog box is closed.

Notes: ¢ File name specification is subject to the following limitations:

®3)

1. The number of characters that can be used to specify a file name including the path is 2,048.

2. The file name itself (not including the extension) can be up to 15 characters, and the exten-
sion up to three characters.

3. The file name cannot begin with a hyphen (-), nor can the following symbols be used as part
of directory names (folder names), file names, and extensions:
[:,;0?2"<>|

e The symbols shown below cannot be used in the User's Name and Comment:
$\|°

Setting segment outputs

The LCD drive circuit of an S1C63 Family chip that has had segment options set normally allows
selecting the segment output and DC output for every two pins (in certain types of microcomputers,
individually for each pin). Segment output should be specified when using the pins for driving an
LCD panel.

Segment output ports have a built-in segment decoder allowing any address and data bit in the
display memory area to be assigned to any segment. When the segment memory bit is set to 1, the
assigned segment lights up; when the bit is set to 0, the segment dims. Segments and display memory
bits correspond individually, so that you cannot assign one display memory bit to multiple segments.
Therefore, all segments must be assigned different addresses and data bits.

For details about the display memory map and segment assignment, refer to the Technical Manual for
each type of microcomputer.

In the explanation below, the chip is assumed to have four common pins, COMO to COM3.

Follow the procedure below to assign segments:

1. From the [Memory Address/Data bit] table, select the memory address/data bit you want to
assign by clicking the appropriate cell. The cell changes color to blue.
If you select an incorrect cell, select a correct cell.
The horizontal rows of the table correspond to display memory addresses. The hexadecimal
number shown to the right of the "Memory Address/Data bit" title is the base address of display
memory, with only the lower byte of address being displayed in each row of the table. The vertical
columns of the table correspond to data bits.

256

EPSON S5U1C63000A MANUAL
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 10: SEGMENT OPTION GENERATOR

2. From [SEGMENT DECODE TABLE], select the SEG pin/COM pin to which you want to assign the
memory address/data bit selected in 1 by clicking the appropriate cell. A 3-digit numeric value is
displayed in the cell, showing the selected address (2 high-order digits) and data bit (1 low-order
digit), and the cell changes color to yellow.

3 z] 1] o comMo |coml [comz |coms |SPEC
Selection example: |00 sEGO | 003
01 SEGL

If you select an incorrect cell, click the [Delete] button to clear its assignment and reselect from 1.
Two or more cells selected by dragging an area can also be deleted using the [Delete] button.
Before selecting a cell in [SEGMENT DECODE TABLE], always select a cell in [Memory Address/
Data bit].

3. Click the SPEC cell for the segment selected in 2 and then the [Seg] button. The cell shows the
letter S and changes color to red. This means that the segment has been set for a LCD segment
output pin.

If your chip requires selecting segment output and DC output every two pins, the other pin that

comprises a pair is set in the same way.

B z 1 0 cono [comy [comz [coms [sPEC
Selection example: il ZEG0 003 00z 00l 000
[ ] SEGL | 012 o0lz 01l 010

4. Repeat steps 1 to 2 for all segments used for LCD output. Specification selection in 3 may be
performed later.
If any COM cell in one SEG pin is unused, leave it blank.

e —— o o T
(4) Setting DC outputs

When using SEG pins for general-purpose DC output, assign segments according to steps 1 and 2
described in Item (3), "Setting segment outputs". However, output control works in such a way that

Selection example:

the display memory assigned to COMO is enabled while the display memory assigned to COM1
through COMS3 are disabled. Therefore, set a memory address/data bit for only COMO cell and leave
memory address/data bits for COM1 through COMS3 cells blank.

For DC output, you may select an output mode between complementary output and Nch (or Pch)
open-drain output. Select your desired output in SPEC cell using the buttons listed below:

[Comp] button: Complementary output (C)

[Nch-] button: N-channel open-drain output (N)

[Pch-] button: P-channel open-drain output (P)

If your chip requires selecting an output mode every two pins, the other pin that comprises a pair is
set in the same way.

0z SEGZ 023
02 SEC3 033
Selection example: 04 SEGd 043
0g SECE 05z

(5) Setting SEG/COM shared pins

Whether the SEG/COM shared pins output segment signals or common signals is determined by
selecting the function option.

When using the shared pins as SEG pins, allocate display memory addresses/bits as shown above
and leave unused COM cells blank.

When using the shared pins as COM pins, select segment/common shared output ([M] button) as the
output specification and do not allocate memory.

Note: This setting is required only for microcomputers that have SEG/COM shared pins.
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(6) Setting unused SEG pins
For SEG pins that are used for neither LCD output nor DC output, leave COMO through COM3 cells
in [SEGMENT DECODE TABLE] blank. However, SPEC cells cannot be left blank, so select segment
output (S) for the corresponding SPEC cells.

(7) Creating files

After selecting options, select [Generate] from the [Tool] menu or click the [Generate] button to create
the files.

El [Generate] button

The segment option document file you specified from the [Setup] dialog box and the segment option
HEX file (if specified) are created. When winsog has finished creating the files normally, it displays
the message "Making file(s) is completed" in the message area. If an error occurs, an error message is
displayed.

Selection example:

(8) Saving uncompleted segment option data

You can save the segment option settings that have not been completed as a segment assignment data
file. To save data, select [Record - Save] from the [File] menu or click the [Save] button.

El [Save] button

The dialog box shown below appears, so enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Segment assignment data file save E

Save file

CoyE3lCeDEVE I\ DEVESnxx_V1tzzzzzzez. sad Def

[0):4 | Cancel |

Clicking [OK] saves the current assignment data to the specified file. To stop saving, click [Cancel].

You can read an existing segment option document file into winsog and correct it as necessary.
To load a segment assignment data file, select [Record - Load] from the [File] menu or click the [Load]
button.

El [Load] button

The dialog box shown below appears, so enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Segment assignment data file load E

Load file

C:yS1CE3NDEVEI\DEVEIxxx Vizzzzzzzz. sad

0K | Cancel |

Click [OK], and the file is loaded. If the specified file exists and there is no problem with its contents,
the option setup area is updated according to the segment assignment data saved in the file. You can

continue segment assignment from the previous set state. To stop loading the file, click [Cancel].
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Notes: « The segment assignment data file can be read only when the device information definition file
has been loaded.

e Some models need a function option document file to be loaded at the start of winsog, and the
contents of the file affect the segment option setup condition. Therefore, the segment assign-
ment data file in which the settings do not match the function option cannot be read.

(9) Correcting an existing document file
You can read an existing segment option document file into winsog and correct it as necessary.
To read a file, select [Open] from the [File] menu or click the [Open] button.

@ [Open] button

The dialog box shown below appears, so enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Segment Option Document file Open

Segment Option Document file

CoAZBlCe3\DEVE\DEVE3xxx_Viizzzzzzes. sdc

04 | Cancell

Click [OK], and the file is loaded. If the specified file exists and there is no problem with its contents,
[Memory Address/Data bit] and [SEGMENT DECODE TABLE] are updated according to the contents
of the file. To stop loading the file, click [Cancel].

If you want to change an assigned address, clear its cell assignment using the [Delete] button first and
then reassign a new address. If you want to change a selected output mode too, select the correspond-
ing SPEC cell and clear its selected output mode with the [Delete] button before reselecting a new
output mode. Two or more cells selected by dragging an area can also be deleted using the [Delete]
button.

If you select [Generate] without changing the file name, the dialog box asking you whether to over-
write the file is displayed. Click [Yes] to overwrite or [No] or [Cancel] to stop overwriting. Use the
[Setup] dialog box to change the file name.

Notes: « The segment option document file can be read only when the device information definition file
has been loaded.

e Some models need a function option document file to be loaded at the start of winsog, and the
contents of the file affect the segment option setup condition. Therefore, the segment option
document file in which the settings do not match the function option cannot be read.

(10) Quitting

To terminate winsog, select [End] from the [File] menu.
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10.4 Error Messages

The error messages of winsog are listed below. The "Dialog" in the Display column means that messages
are displayed in the dialog box, and "Message" means that messages are displayed in the [SOG] window

me

ssage area.

Table 10.4.1 List of winsog Error Messages

Message Description Display
File name error Number of charactersin the file name or extension exceeds thelimit. | Dialog
Illegal character Prohibited characters have been entered. Dialog
Please input file name File name has not been entered. Dialog
Can't open File : xxxx File (xxxx) cannot be opened. Dialog
INI fileis not found Specified device information definition file (.ini) does not exist. Dialog
INI file does not include SOG information | Specified device information definition file (.ini) does not contain Dialog
segment option information.
Function Option document fileis not found | Specified function option document file does not exist. Dialog
Function Option document file does not Contents of the specified function option document file do not match | Dialog
match INI file device information definition file (.ini).
Segment Option document fileis not found | Specified segment option document file does not exist. Dialog
Segment Option document file does not Contents of the specified segment option document file do not match | Dialog
match INI file device information definition file (.ini).
Segment assignment datafileisnot found | Specified segment assignment data file does not exist. Dialog
Segment assignment data file does not Contents of the specified segment assignment data file do not match Dialog
match INI file device information definition file (.ini).
Can't open File: xxxx File (xxxx) cannot be opened when executing Generate. Message
Making file(s) is not completed
Can't write File: xxxx File (xxxx) cannot be written when executing Generate. Message
Making file(s) is not completed
ERROR: SPEC isnot set One or more SPEC cells are left blank when executing Generate. Message
Making file(s) is not completed
ERROR: SEGMENT DECODE TABLE is |Selected memory address/data bit has not been assigned to SEG/COM [Message
not set. terminal cells when executing Generate.
Making file(s) is not completed
Table 10.4.2 winsog Warning Messages

Message Description Display

Areyou file update? Overwrite confirmation message Dialog

xxxX is aready exist

(Specified file already exists))
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Note: The display memory addresses, the number of SEG/COM pins, and output specification vary with

each type of microcomputer.

Example of a segment option document file

* S1C63xxx SEGVENT CPTI ON DOCUMENT VX. xx ~ Version
*
* FI LE NAME zzzzzzzz. SDC ~ File name (specified by [Setup])
* USER S NAME SEI KO EPSON CORPORATI ON ~ User name (specified by [Setup])
* | NPUT DATE yyyy/nm dd ~ Date of creation (specified by [Setup])
*  COMVENT SAVPLE DATA ~ Comment (specified by [Setup])
* OPTI ON NO xx ~ Option number (varies with type of microcomputer)
*
* < LCD SEGMVENT DECCDE TABLE >
* SEG COMD COML COMR COMVB SPEC
*
0 163 162 161 1F3 S ~ Segment decode table
1 170 172 171 160 S
2 143 142 141 1E1 S
3 150 152 151 140 S
xx 3B0 3Bl 3B2 3B3 S
*EOF ~ End mark
Example of a segment assignment data file
* S1063xxx SEGVENT OPTI ON DOCUMENT Vx. XX ~ Version
* FI LE NAME zzzz72727. SAD ~ File name (specified by [Setup])
* USER S NAME « User name (specified by [Setup])
* | NPUT DATE yyyy/ mn dd ~ Date of creation (specified by [Setup])
*  COMVENT ~ Comment (specified by [Setup])
*
* OPTI ON NO. xx — Option number (varies with type of microcomputer)
* < LCD SEGMVENT DECCDE TABLE >
*
* SEG COMD COML COWe COMVB SPEC
0 163 162 161 1F3 S ~ Segment data has been assigned
1 170 172 171 160 S
2 143 142 141 1E1 S
mm FRE FRE FRE FRE X ~ FRE: Segment address and data bit have not been assigned.
nn FRE FRE FRE FRE X ~ X: Output specification has not been set.
oo FRE FRE FRE FRE X
*ECF ~ End mark

Example of a segment option HEX file (Motorola S2 format)

$2240000001603160216011F03FFFFFFFFFFFFFFFF1700170217011600FFFFFFFFFFFFFFFF23
$2240000201403140214011E01FFFFFFFFFFFFFFFF1500150215011400FFFFFFFFFFFFFFFF14
$2240000400103120212011D03FFFFFFFFFFFFFFFF12031F0013021F01FFFFFFFFFFFFFFFFF7
$2240000600303130013011200FFFFFFFFFFFFFFFF1003100210011E02FFFFFFFFFFFFFFFFFG

S2240010E0FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFOB
S804000000FB

For details about the Motorola S2 format, refer to Section 6.5.2, "Motorola S format".
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cHAPTER 11 MELoODY ASSEMBLER

11.1 Qutline of the Melody Assembler winmla

Some S1C63 models have a built-in melody generator that outputs the sound converted from the melody
ROM data. The Melody Assembler winmla is the software tool for converting the melody data created
using an editor into the melody ROM data and melody option setup data. From the file created by
winmla, Seiko Epson produces the mask patterns for the S1C63 chip.

In addition, simultaneously with this file, winmla can create the required HEX file when debugging
programs with the ICE.

11.2 Input/output Files

Figure 11.2.1 shows the input/output files of winmla.

Device information ——— — [—— ] Melody
definition file W @ data file

Melody data
conversion

| winmla

|

Melody ROM option Melody ROM option

HEX file document file
To ICE Mask data creation
by debugger by mask data checker

Fig. 11.2.1 Input/Output Files of winmla

Device information definition file (s1c63xxx.ini)
This file contains option lists for various types of microcomputers and other information. Always be
sure to use the files presented by Seiko Epson. This file is effective for only the type of microcomputer
indicated by the file name. Do not modify the contents of the file or use the file in other types of
microcomputers.

Nelody data file (zzzzzzzz.mdt)

This is a test format file in which the score data is written. Use an editor to create this file. Refer to
Section 11.4, "Melody Data", for details.

Melody ROM option document file (zzzzzzzz.mdc)
This is a text format file in which the contents of selected mask options and the mask data created
from the melody data are stored. You can read this file into winmla and correct the already selected
option settings. This file is packed along with completed other program/data files into a single file by
the mask data checker winmdec, which we would like to have presented to Seiko Epson as the mask
data file. From this file, Seiko Epson will create the mask patterns for the IC.

Melody ROM option HEX file (zzzzzzzz.msa)

This is the Motorola S2 format file necessary to set the selected mask options in the ICE. When you
debug programs with the ICE, download this file into the ICE using debugger commands.

0 The "xxx" in the file name denotes the model name of a microcomputer. For the "zzzzzzzz" part, any
given file name can be specified.
[2 For details on how to download mask options into the ICE, refer to Chapter 8, "Debugger".
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11.3.1 Starting Up

Startup from Explorer

T Double-click on the winmla.exe icon or select winmla from the start menu.

E’ ﬂ If the device information definition file (s1c63xxx.ini) was loaded into your computer

e during previous execution, winmla automatically reads the same file as it starts.
Alternatively, drag the Device information definition file icon into the winmla.exe icon to
start winmla, which will then read the Device information definition file.

winmla.exe

Startup by command input

You can also start winmla from the MS-DOS prompt by entering the command shown below.

>winmla [s1c63xxx.ini]

denotes entering the return key.
You can specify the device information definition file (s1c63xxx.ini) as a command option. (You can

also specify a path.) When you specify the device information definition file here, winmla reads it as
it starts. This specification can be omitted.

When winmla starts, it displays the [MLA] window. The following diagrams show a [MLA] window

when the device information definition file has been loaded and when it has not.

[Z] ler)
File(E) Tool(D Help(H)

5l=lE 2]

h ler)
FileE) Tool(D) Help(H)

[MLA] Window (initial screen)

B|>[E 2]

o ROOT
e Mo, 20 optionz0
L[] selectl
L[ selectz
B No.21 Optionzl
[ selectl
L[] select2

*% OPTICN NO.20 737
* —— option20 —-—-
* selectl ---- Selected
OPTZ001 01

%
# rEE OPTICH NO.21 ##%
* ——- Option2l —-—-

* selectl ——-- Selected
OPTZz101 O1

[MLA] Window (after reading the device information definition file)
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11.3.2Window
Option list area Melody ROM option document area

:mbiler)

File®} ToalD HelniHd

ERE |

| = — Foot \ * /
FowEF QPTION NO.20 *+%F
- Wo.20 optionZ0 ;
# ——= optionild ---
----- [ selectl * zelectl —-—— Selected
[ I_ select? OPTZ001 01
B HO.21 Option2l !
® oww% OPTICH NO.21 *%%
..... [ selectl * ——— Optionzl --—-
_____ |— select? * selectl ---- Selected
OPTZ101 01
— -
1
Making fileis) is completed |

The area can be resized by dragging the frame boundary.

\

\
Message area

0 The microcomputer model name on the title bar is the file name (not including the path and extension) of the device
information definition file that has been read.
0 The option list and the melody ROM option document vary with each type of microcomputer.

Fig. 11.3.2.1 Window Configuration
The [MLA] window is divided into three areas as shown above.

Option list area

Lists melody generator mask options set in the device information definition file (s1¢63xxx.ini). Use
the check boxes in this area to select each option. A selected option has its check box marked by 0.

Melody ROM option document area

Displays the contents of selected options in the option document format. The contents displayed in
this area are output to the melody ROM option document file. When you change any selected item in
the option list area, the display in this area is immediately updated.

Message area

When you create a file by selecting [Generate] from the [Tool] menu or clicking the [Generate] button,
this area displays a message showing the result of the selected operation.
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11.3.3 Menus and Toolbar Buttons

This section explains each menu item and toolbar button.

[File] menu
File{E)

Openion
Exit ()

[Tool] menu

| Tool (T

Gienerate 1E)

Device IMI Select

[Help] menu
| Helpi{H)
Wersion{d) |

Open
Opens a melody ROM option document file. Use this menu command when
correcting an existing file. The [Open] button has the same function.

ﬂ [Open] button

Exit
Terminates winmla.

Generate

Sets the date of creation, output file name and a comment included in the
melody ROM option document file, and creates a file according to the selected
contents of the option list. The [Generate] button has the same function.

@l [Generate] button

Device INI Select

Loads the device information definition file (s1c63xxx.ini). The [Device INI
Select] button has the same function. This file must be loaded first before
performing any operation with winmla.

%-l [Device INI Select] button

Version
Displays the version of winmla. The [Help] button has the same function.

gl [Help] button

The dialog box shown below appears. Click [OK] to close this dialog box.

About winmla

winmla Version x.xx

W Copyright (C) SEIEKO EPSON CORP. z001
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11.3.4 Operation Procedure

The following shows the basic operation procedure.

(1) Loading the device information definition file
First, select a device information definition file (s1c63xxx.ini) and load it.
Select [Device INI Select] from the [Tool] menu or click the [Device INI Select] button.

E [Device INI Select] button

The dialog box shown below appears. Enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Device IMI fi

ct

INI file {.dimni)
’7 IC:\SlCEB\DEVSS\DEVSSxxX_Vl\SlCGS){){X,ini

Ref

conces |

Click [OK], and the file is loaded. If the
specified file exists and there is no problem
with its contents, the option list and the
melody ROM option document, which have
both been set by default, are displayed in
each area.

To stop loading the file, click [Cancel].

Once a device information definition file is selected, the same file is automatically loaded the next

time you start winmla.

Note: When you load a device information definition file after setting up options, all settings are reset to

the default state.

(2) Selecting options

Select necessary options by clicking the corresponding check boxes in the option list. When you
change any selection item in the option list area, the display in the melody ROM option document
area is updated. Note that when you have loaded the device information definition file, the option list

is placed in its default selection state.

For details about option specifications, refer to the Technical Manual available for each type of

microcomputer.

(3) Setup and creating files

Gienerate

Date |zogo f lE /lz

~Melody Data

Melody Dacva fileiInpuc)
’V |o: 181063 Ve 3\ DEVE Sxux_V1\2zzzzazz. nd

Select reference fragquency
’V ) At " 32_768kHz

ELO0E0/6E 51063
’V Lot ‘ ’V + 35._4uHz

’—Helody EOM Option Document file{Output)

[z2222222. nde

~Melody ROM Option HEX

Do you make hex file?

) Yes € Ho

’—Meluay ROM Option HEX file|Output)

——

I—Eppuu Type

27064 Sl z7cize 0170266 0 27661

User's name

Conment

4‘331’3591

Select [Generate] from the [Tool] menu or
click the [Generate] button to bring up the
[Generate] dialog box. From this dialog box,
select items and enter data.

El [Generate] button

Date
Displays the current date. Change it as
necessary.

Melody Data file

Specify the melody data file to be assembled.
You can use the [Ref] button to look at other
folders.

This setting is unnecessary when creating a
HEX file from an existing melody ROM
option document file.

Select reference frequency
Select the reference frequency (OSC1
oscillation frequency).
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Melody ROM Option Document file
Specify the melody ROM option document file name you want to create. The file name displayed by
default can be modified. You can use the [Ref] button to look at other folders.

Melody ROM Option HEX

Do you make hex file?

Select whether to create a melody ROM option HEX file. You need to create one when you use the ICE
to debug programs.

Melody ROM Option HEX file
When you create a melody ROM option HEX file, specify its file name here. The file name displayed
by default can be modified. You can use the [Ref] button to look at other folders.

EPROM Type
This option is not available for S1C63 Family microcomputers.

User's Name

Enter your company name. Up to 40 characters can be entered. You can use English letters, numbers,
symbols, and spaces. The content entered here is recorded in the USER'S NAME field of the melody
ROM option document file.

Comment

Enter a comment. Up to 50 characters can be entered in one line. You can enter up to 10 lines. You can
use English letters, numbers, symbols, and spaces. Use the [Enter] key to create a new line. All
comments should include the following information:

® Place of business, your department or section

e Address, telephone number, and facsimile number

e Other: Technical information, etc.

The content entered here is recorded in the COMMENT field of the melody ROM option document
file.

When you have finished entering the above necessary items, click [Generate]. The melody ROM
option document file you specified and the melody ROM option HEX file (if specified) are created,
and the dialog box is closed.

When winmla has finished creating the files normally, it displays the message "Making file(s) is
completed” in the message area. If an error occurs, an error message is displayed.

If you click [Cancel], current settings will not be changed and the dialog box is closed.

Notes: ¢ File name specification is subject to the following limitations:
1. The number of characters that can be used to specify a file name including the path is 2,048.
2. The file name itself (not including the extension) can be up to 15 characters, and the exten-
sion up to three characters.
3. The file name cannot begin with a hyphen (-), nor can the following symbols be used as part
of directory names (folder names), file names, and extensions:
[, 02" <>

e The symbols shown below cannot be used in the User's Name and Comment:
$\|°
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(4)

Correcting an existing document file
You can read an existing melody ROM option document file into winmla and correct it as necessary.
To read a file, select [Open] from the [File] menu or click the [Open] button.

g [Open] button

The dialog box shown below appears, so enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

Function Option Document file Open

Function Option Document file

ConBlCeDEVES\DEVESxxx_Vihzzzzzzzz.nde Def

Click [OK], and the file is loaded. If the specified file exists and there is no problem with its contents,
the option list and the melody ROM option document areas are updated according to the contents of
the file. To stop loading the file, click [Cancel].

Perform steps (2) and (3) to update the file.

If you select [Generate] without changing the file name, the message shown below is displayed asking
you whether or not to overwrite the file. Click [Yes] to overwrite or [No] or [Cancel] to stop overwrit-
ing. Use the [Generate] dialog box to change the file name.

WARNING
Aire you file update ?
zzzzzzzz MOC iz already exist

Mo | Catwzel |

Note: The melody ROM option document file can be read only when the device information definition file

®)

has been loaded.

Quitting

To terminate winmla, select [Exit] from the [File] menu.
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11.4 Melody Data

11.4.1 QOutline of Melody Data
To produce music or sound effects with the melody generator of the S1C63xxx, the following four data

must be created:

(1) Tempo data
Two types of tempo settings are available for a piece of music. They can be selected from 16 types of
tempos.

(2) Main data

a) Control bits Attack (for separating notes), rest and the end of melody are specified.

b) Note data Eight types of notes are available.

¢) Interval data The range differs according to the reference frequency (38.4 kHz or 32.768 kHz).
d) Jump bit Used to repeat a phrase and to change the flow.

e) Tempo Either one of the tempo data (1) can be selected.

(3) Control data
The jump destinations (main data numbers) from the main data in which the jump bit is set are
described here.

(4) Option data

The hardware option specifications for melody output are set.

11.4.2 Melody Data Creation Procedure

The following flowchart shows the melody data creation procedure.

START

‘ Write a score. ‘

‘ Create a melody data from the score. ‘
>
>

Execute the melody assembler to generate
melody ROM option HEX and document data.

Execute the function option generator (winfog)
to create a function option HEX data.

Create the program for
controlling the melody generator.

Start up the db63 and the ICE and then
load the program, function option HEX data
and melody ROM option HEX data to the ICE.

‘ Evaluation and debugging ‘

Fig. 11.4.2.1 Melody Data Creation Procedure
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11.4.3 Method of Creating Melody Data

The following shows the method of creating melody data according to the creation procedure.

(1) Writing score

Describe music to be played with the S1C63xxx in the form of a score as shown below.

Example of score

2 ¢ =40.0 <1> ¢=80.0 <2>
A \
7 D g -
é /% N P
d @ " ~— — @ —G—
<3> <4> <5> <6> <7> <8> <9> <10> <11>

(2) Creating melody data

Create a melody data based on the score using a general-purpose editor.

Example of melody data
; nmelody sanple file

Description from ;" to the end of the lineis skipped asit is

regarding as a comment.

TEMPO Start mark of tempo data (It cannot be omitted.)
; nD-tenpo O, 1
TEMPOO 0 =4 TEMWO O 1 = 10 <1> Tempo 0 of the melody No.0 (m0) =4 <2> Tempo 1 of themO = 10
END End mark of tempo data (It cannot be omitted.)
MAI' N Start mark of main data (It cannot be omitted.)
; no. cntl note pitch junp tenpo Thedataorderismelody dataNo., control bit, note data,
; mD test pitch data, jump bit and tempo No. from the | eft.
017G 00 <3>
116F5 00 <4>
215D#00 <5>
324RR 10 <6>
4 03E 01 <7>
512E 01 <8>
611D 01 <9>
710GC 01 <10>
830RR 11 <11> Thejump bit in the |ast data of a melody should be set to "1" if dataisarest.
END End mark of main data (It cannot be omitted.)
CONTROL Start mark of control data (It cannot be omitted.)
no Melody number (m0-m15)
0 This means that the mO begins from 0 <3> in the main data.
0
4
END End mark of control data (It cannot be omitted.)

O Either capital letters or small letters can be used for describing melody data.
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11.4.4 Description of Melody Data

(1) Tempo data
16 types of tempo data (0 to 15) are available. 2 types of tempo data from them can be selected for
each melody.
Tempo data should be described as follows:

TEMPO Start mark of tempo data (It cannot be omitted.)

,,,,,,,,, Tempo data (0 to 15)
Tempo No. (0, 1)
Melody No. (0 to 15)

END End mark (It cannot be omitted.)

- The start mark "TEMPO" and the end mark "END" must be placed at the beginning and the end of
the setting, respectively.

- Tempo data for each melody should be described in one line.

- Melody No. should be described in ascending order (0, 1, 2, ...).

- Tempo No. should be ordered 0 and 1 as above.

- Tempo No. 1 can be omitted if only one tempo is used. In this case, tempo No. 1 will be set to
tempo data 0.

Example:
TEMPO O 0 = 3
TEMPO1 0 =7 TEMPO1l 1 =5

- Separate "TEMPO" and tempo No. and between tempo No. and melody No. with one or more
spaces or tabs (return can also be used).

- Either capital letters or small letters can be used for the start mark, end mark and "TEMPO" in
data.

Table 11.4.4.1 shows the available tempo data. For example, 60.0 means 4 = 60.0, the playing of 60
crotchets per minute.

Table 11.4.4.1 Tempo Data

Tempo data Tempo Tempo data Tempo
0 30.0 8 60.0
1 320 9 68.6
2 34.0 10 80.0
3 36.9 11 96.0
4 40.0 12 120.0
5 43.6 13 160.0
6 48.0 14 240.0
7 53.3 15 480.0
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(2) Main data
For the main part of the score such as pitches and the duration should be described in the main data
field as follows:

MAI N Start mark of main data (It cannot be omitted.)
; mX data A comment should be described for easy reading.
017G 00
116F5 00
215D5# 00
324RR 10
403E 01
512E 01
611D 01
710GC 01
830RR 11
‘ Tempo No.
Jump bit
Pitch data
Note data
Control bit
Main data No.
END End mark (It cannot be omitted.)

(2-1) Main data No.
Assign numbers of main data sequentially from 0 regardless of the melody number. Data can be set
from 0 to 494.

(2-2) Control bit
The control bit specifies attack (separating notes), rest or the end of melody. The control bit values (0
to 3) mean as below.

Table 11.4.4.2 Control Bit

0 |Attack isdisabled. When the next note has the same pitch, the current note and the next one will be played as
tied notes. In the above main data example, two E5 at the main data No. 4 and 5 will be played as one note.
Attack is enabled. Notes will be played independently even if the next note has the same pitch.

Indicates a rest. When the control bit is set to 2, the melody data in the line is regarded as a rest even if a
pitch is specified. When the control bit is set to O or 1 for arest, an error will occur even if the pitch is set to
"RR" (rest).

3 Indicates the end of a melody. The control bit in the last data of each melody must be set to 3. When two or
more control bits that are set to 3 are described, the first control bit is effective and the melody ends at that
point.

(2-3) Note data
Note data sets duration of notes or rests. Eight types of notes or rests are available as shown in Table
11.4.4.3. To specify a note that is not available, tie two or more available notes by setting the control bit
to 0. For a rest, tie two or more rests by setting control bit to 2.

Table 11.4.4.3 Notes
Note data 1 2 4 5 6 7

w 1L 000
- L
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(2-4) Pitch data

The range for selecting pitches differs according to the reference frequency that can be selected from
the [Generate] dialog box of winmla. The frequency should be selected according to the the OSC1
oscillation circuit.

Table 11.4.4.4 shows the correspondence between pitches and HEX codes (example) for each reference
frequency. In melody data, pitch data should be described.

Table 11.4.4.4 Pitch Data (example)

Reference frequenc: 38.4 kHz Reference frequenc: 32.768 kHz
Pitch data | HEX data | Pitch data | HEX data Pitch data | HEX data | Pitch data | HEX data

D4 04 A5 B1 Cc4 0A E5 A3
D4# 12 AS# B5 Ca# 18 F5 A6
E4 20 B5 B8 D4 27 F5# AD
F4 2F Cc6 BC D4# 33 G5 BO
Fa# 3B C6# COo E4 3F G5# B7
G4 a4 D6 Cc4 F4 48 A5 BA
Ga# 51 D6# C8 Fa# 55 A5# BE
A4 5B E6 CD G4 5F B5 Cc2
Ad# 65 F6 CE Ga# 66 C6 Cc7
B4 6C F6# D3 A4 71 Cé# CB
C5 74 G6 D4 Ad#t 79 D6 CcC
C5# 7C G6# D9 B4 81 D6# D1
D5 84 A6 DB C5 89 E6 D2
D5# 8D Ab# DC C5# 8E F6 D7
E5 92 B6 DE D5 94 F6# D8
F5 98 Cc7 EO D5# 9D G6 DA
F5# 9E C7# E2

G5 A4 D7 E4

G5# AB D7# E6

O All of the half tones should be described using pitches with a #.

O The pitch data consists of a letter that indicates a scale code and a number that indicates an
octave number.

O "RR"should be described for rests. When specifying "RR", the control bit must be set to 2 for
the middle of the melody or 3 for the end of the melody.

(2-5) Jump bit

The jump bit controls the melody flow. It should be set to 1 to repeat a phrase or to jump to another
part of the same melody or another melody. It must be set to 1 at the end of a melody if a rest is set
there.

Not jumped.
1 |Jumpisenabled. Set also when changing tempo and specifying arest at the end of amelody.

(2-6) Tempo No.

Tempo can be selected by a number (0 or 1) from two types set at the tempo data field. However, set
tempo No. 0 at the beginning of a melody. Furthermore, it is necessary to set the jump bit to 1 when
changing tempo in the middle of the melody.
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(3) Control data

(4) Option data

11.4.5 Precautions

In the control data field, the jump destinations (main data numbers) from the main data in which the
jump bit is set are described here. The control data should be described after the main data field. The

following shows the control data corresponding to the main data.

MAI N
: no. cntl
. D test
017G 00
116F5 00
215D5#00
324RR 10
4 03E 01
512E 01
611D5 01
710GC 01
83 0RR 11
END
CONTROL
o
0 <1>—<4>
0 <5><8>
4
END

note pitch junp tenpo

<1> <5>
<2> <6>
<3> <7>
<4> <8>
<9>
<10>
<11>
<12>
<13>

Start mark of control data (It cannot be omitted.)

~ Dataflow

Melody number (m0—m15)

Indicates that the mO begins from the melody data No.0O

Indicates that the music flow jumps from the melody data No.3 (<4>) to the melody data No.O.
<9>—<13> Indicates that the second play jumps from the melody data No.3 (<8>) to the melody data No.4.
End mark (It cannot be omitted.)

Options can be selected in the option list area of the [MLA] window. Refer to the Technical Manual for
details of the melody options.

Create scores before inputting melody data because the melody data No. may change later when

inserting data in the main data.

The data fields can be described in any order. However, control data must be placed after main data

(it is not necessary to continue).

Data parameters must be separated with one or more spaces or tabs (eg., 017 G50 0).
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The error messages of winmla are listed below. The "Dialog" in the Display column means that messages
are displayed in the dialog box, and "Message" means that messages are displayed in the [MLA] window

message area.

Table 11.5.1 List of winmla Error Messages

Message Description Display
File name error Number of charactersin the file name or extension exceeds thelimit. | Dialog
Illegal character Prohibited characters have been entered. Dialog
Please input file name File name has not been entered. Dialog
Can't open File : xxxx File (xxxx) cannot be opened. Dialog
INI fileis not found Specified device information definition file (.ini) does not exist. Dialog
INI file does not include MLA information | Specified device information definition file (.ini) does not contain Dialog

melody ROM option information.
Melody Datafileis not found Specified melody data file does not exist. Dialog
Melody ROM Option document fileisnot | Specified melody ROM option document file does not exist. Dialog
found
Melody ROM Option document filedoes | Contents of the specified melody ROM option document file do not Dialog
not match INI file match device information definition file (.ini).
A lot of parameter Too many command line parameters are specified. Dialog
MDT file error Contents of the read melody datais incorrect. Message
(Details are saved with error symbolsin the ELG file)
Can't open File: xxxx File (xxxx) cannot be opened when executing Generate. Message
Making file(s) is not completed
Can't write File: xxxx File (xxxx) cannot be written when executing Generate. Message
Making file(s) is not completed
Table 11.5.2 winmla Warning Messages

Message Description Display
Areyou file update? Overwrite confirmation message Dialog
XxxxX is aready exist (Specified file already exists.)
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11.6 Error

Symbols

When an error occurs during assembling, the error symbols listed below or an error message is output to
the assembly list file (ELG file).
The error symbol is placed at the beginning of the statement in which an error occurred. If two or more

errors occur, all

the error statements have an error symbol.

Example: S (Syntax Error)

LI STI NG OF ERRORLOG zzzz777z.el g 2000-12-22
TEMPO
; nD-tenpo 0,1
TEMPO 0 0=1
END
MAI'N

;adr cntl note scale junp tenpo
;m0 For Elize

014c¢c 00O — Error statement
214D4 0O ~ Error statement
214E 0O

The following lists the error symbols in the order of descending priorities.

S (Syntax Error) e There is a fatal syntax error.

¢ The control data is placed antecedent to the main data.
e There is control data even though main data is not described.

Errors in tempo data

Melody No.: The melody No. is out of the range (0-15),
or not described in ascending order.

Tempo No.: The tempo No. is not 0 or 1.

Tempo data: The tempo data is out of the range (0-15).

Errors in main data
Main data No.: The main data No. is out of the range (0-494),
or not described in ascending order.
Control bit: The control bit is out of the range (0-3).
The control bit for a rest (pitch data = RR) is not 2 or 3.
The control bit at the end of a melody is not 3.

Note data: The note data is out of the range (0-7).

Pitch data: The pitch data is out of the range
(D4-D74/38.4kHz or C4-G6/32.768kHz).

Jump bit: The jump bit is not 0 or 1.

Tempo No.: The tempo No. is not 0 or 1.

Errors in control data
Melody No.: The melody No. is out of the range (m0-m15),
or not described in ascending order.
Melody data No.: The melody data No. is out of the range set in the main data.

O (ROM Overflow)  The definition exceeded the scale ROM capacity (17 or more pitches are defined).

R (Range Error)

W (Warning)

The definition exceeded the tempo ROM capacity (17 or more melodies are defined).
The definition exceeded the main ROM capacity (496 or more main data are defined).
The definition exceeded the control ROM capacity (97 or more control data are defined).

The location counter value or the specified location exceeded the upper limit of the
melody ROM capacity.

Warning
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11.7 Sample Files

For Elize
Original title: For Elize
Composer: Beethoven

Score
TEMPO =80
8va
Fb‘ 'ﬂ.‘ @ k]\ \ —
e @ Py '—g . = = o

¢ — @ ~ = i
A\\3V 4 — — @

D) -

y oo T s e S N =—

g o T @ i s )
) — @ \ o — o
\3V > PR = —
d | 4 e @
N Fine .
™N N ¥ e A o 4
) 5 @ N N ! @
: @ 7 ) o
[ b

D)

{ = R oo ® o
#ﬁ' — L — \ ! ﬁf ! ﬁf
AV P P P
D) D.C.

Example of input file (Melody data)

TEMPO

; nD-tenpo 0,1
TEMPO 0 0 = 8
END

MAI' N

;adr cntl note scale junmp tenpo
;D For Elize
017E 00O
117 Ds5# 00
217E 00O
317D5#00
417E 00O
5178B4 00
6 17D5 00
717C 00
815AM 00
917¢C 00
101 7E4 00O
111 7A 00
121 5B4 00
131 7E 00O
1417 A# 00
151 78B4 00
16 15C 00
171 7E 00O
181 7E5 00O
191 7D5# 00
201 7E5 00O
21 1 7 D5# 00
22 1 7E 00
231 78B4 00
241 7D5 00
2517C 00
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26

IN
\‘

WRRPRRRPRRPRRPRRPRRPRRPRPRPRPRRPRRPREPREPRPRPRRPREPREPRPRRPRRPREPREPRPRPRPREPRENRRPRRERRERRRRERR

NNNNNNNNNNNNSNSNNNNSNSNNOONSNNOONNSNONSNNNONSNNOINSNNO

END

Ad
4
E4
Ad
B4
E4
C5
B4
Ad
RR
B4
C5
D5
E5
4
F5
E5
D5
F4
E5
D5

E4

aleclolololojoojolololojojoolololojojololojlololojojololololol jeojllooloNoNoNoNeNe]
ceololoNololololololololololololololoNolololoNolololololoNololoNololololoNoNoNoNe Ne]

; FINE

; D.

D

C.
ata for ending the melody
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Example of output file (Melody ROM option document file)

2;3288888828000000000000000000000000000000EB] Melody address ROM HEX data
$21400000008000000000000000000000000000000E3 |
$21400001000000000000000000000000000000000DB | Melody tempo ROM HEX data
S804000000FB _
S214000000A39D819489710A3F665FA64800000000A0
S804000000FB
S21400000000000000000000000000000000000000EB |

Melody scale ROM HEX data

S$214000050000000000000000000000000000000009B
S804000000FB

$2140000000024004300000000000000000000000084 | Melody control ROM HEX data
$214000050000000000000000000000000000000009B
S804000000FB i
$21400000001010101010101010101010101010101DB
$21400001001010101010101010101010101010101CB
S21400002001010102010101010101010101010101BA
$21400003001010101010101010101010101010101AB
$21400004001010103000000000000000000000000A5

S2140001F000000000000000000000000000000000FA
S804000000FB

S214000000EOE2EOE2EOE4E6ESAAECEEEAA4EEFOE401
S214000010A8EEEOE2EOE2EOE4E6ES AAECEEEAAAEE2F
S214000020E8E4CAF1E4AES8E6AOF2F4EOAGFGEOEGA822
S214000030EEE6ESE4AEEEEEEEEEEEEEOEOE2EOE2E043
S214000040E2EOE3F70000000000000000000000000F

Melody main ROM HEX data

S2140001F000000000000000000000000000000000FA

S804000000FB ]
* S1C63xxx MELODY OPTI ON DOCUMENT Vx. xx ~ Version
*
* FI LE NAMVE zzzzzzzz. NDC — File name (specified by [Generate])
* USER' S NAME SEI KO EPSON CORPORATI ON — User name (specified by [Generate])
* | NPUT DATE  yyyy/ nm dd — Date of creation (specified by [Generate])
*  COMMENT For Elize — Comment (specified by [Generate])
*
* *** OPTION NO. 1 *** « Option number
* --- optionl --- ~ Option name
* selectl ---- Selected ~ Selected specification
OPT1101 01 ~ Mask data
*
*  k k% O:)TI O\l NO 2 * % %
* --- option2 ---
* selectl ---- Selected
OPT1201 01
*
* EOF
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Example of output file (Melody ROM option HEX file)

$21400000000000000000000000000000000000000EB
$21400001008000000000000000000000000000000D03
$21400002000000000000000000000000000000000CB
S214000030A39D819489710A3F665FA6480000000070
$21400004000000000000000000000000000000000AB
$214000050000000000000000000000000000000009B
$214000060000000000000000000000000000000008B
$214000070000000000000000000000000000000007B
$214000080000000000000000000000000000000006B
$214000090000000000000000000000000000000005B
S2140000A000240043000000000000000000000000E4
S$2140000B0000000000000000000000000000000003B
$2140000C0000000000000000000000000000000002B
$2140000D0000000000000000000000000000000001B
S2140000E0000000000000000000000000000000000B
S2140000F000000000000000000000000000000000FB
$21400010001010101010101010101010101010101DA
$21400011001010101010101010101010101010101CA
$21400012001010102010101010101010101010101B9
S$21400013001010101010101010101010101010101AA
$21400014001010103000000000000000000000000A4
S214000150000000000000000000000000000000009A

S2140002F000000000000000000000000000000000F9
S214000300E0E2EOE2EOE4E6 ESAAECEEEAAAEEFOEAFE
S214000310A8EEEOE2EOE2EOE4E6ESBAAECEEEAA4EE2C
S214000320E8E4CAF1E4ESE6AOF2F4AEOAGF6EOEGABLF
S214000330EEE6ES8E4EEEEEEEEEEEEEOEOE2EQOE2EQ40
S214000340E2E0E3F70000000000000000000000000C

S2140004F000000000000000000000000000000000F7
$2140005000101FFFFFFFFFFFFFFFFFFFFFFFFFFFFF2
S804000000FB
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CHAPTER 12 Mask Data CHECKER

12.1 Outline of the Mask Data Checker winmdc

The Mask Data Checker winmdc is the software tool for checking the format of each generated file and
creating the files necessary to generate mask patterns. winmdc checks the HEX files of the code ROM and
data ROM generated by the HEX converter hx63, the function option document file generated by the
function option generator winfog, and the segment option document file generated by the segment
option generator winsog. The winmdc also has a function for restoring the created mask data file into the

original file format.

12.2 Input/Output Files

Figure 12.2.1 shows the input/output files of winmdc.

Function Melody ROM Segment
Device information Code ROM Data ROM option option option
definition file HEX file HEX file document file  document file  document file
—
[
winmde Mask data created
(packed)

T pack file e
C63xxx-yyy.paN| (mask data file) —> 'O =€KC EPSON

Data restored

winmdc (unpacked)

=

Fig. 12.2.1 Input/Output Files of winmdc

Device information definition file (s1c63xxx.ini)
This file contains option lists for various types of microcomputers and other information. Always be
sure to use the files presented by Seiko Epson. This file is effective for only the type of microcomputer
indicated by the file name. Do not modify the contents of the file or use the file in other types of
microcomputers.

Code ROM HEX files (zzzzzzzz.hsa, zzzzzzzz.Isa)
Both these files are Motorola S2 format HEX files, with the 5 high-order bits of object code (13 bits)
stored in ".hsa" and the 8 low-order bits of object code stored in ".Isa". These files are created from the
object files output by the linker 1k63 by converting them into HEX format using the HEX converter
hx63. For details about hx63, refer to Chapter 6, "HEX Converter".

Data ROM HEX file (zzzzzzzz.csa)
This is a Motorola S2 format HEX file containing the 4-bit data to be written into the data ROM. This
file is created simultaneously with the code ROM HEX files by hx63. This file is available for only
microcomputers featuring built-in data ROM.

Function option document file (zzzzzzzz.fdc)
This is a text format file in which the contents of selected function options are stored. This file is
created by the function option generator winfog.

Melody ROM option document file (zzzzzzzz.mdc)
This is a text format file in which the contents of selected melody ROM options are stored. This file is
created by the melody generator winmla. This file is available for only microcomputers with set
melody options.

S5U1C63000A MANUAL EPSON 281
(S1C63 FAMILY ASSEMBLER PACKAGE)



CHAPTER 12: MASK DATA CHECKER

Segment option document file (zzzzzzzz.sdc)
This is a text format file in which the contents of segment options set are stored. It is created by the
segment option generator winsog. This file is available for only microcomputers with set segment
options.

Pack file (c63xxx-yyy.paN, N = 0 and over)
This is a text format file which contains the above data files combined into one. We would like to have

this file presented to Seiko Epson as the mask data file. Seiko Epson will create the mask patterns for
the IC from this mask data file.

O The "xxx--" in the file name denotes the model name of a microcomputer. The "yyy" part of the file
name represents the custom code of each customer. Enter the code from Seiko Epson here. For the
"zz277777" and "uzzzzzzz" parts, any given file name can be specified.

12.3 Using winmdc

12.3.1 Starting Up

Startup from Explorer

¥ Double-click on the winmdc.exe icon or select winmdc from the start menu.
iﬁﬂ If the device information definition file (s1c63xxx.ini) was loaded into your computer
. J during a previous execution, winmdc automatically reads the same file as it starts.
Winmdc. exe . L . P . . .
Alternatively, drag the device information definition file icon into the winmdc.exe icon to
start winmdc, which will then read the device information definition file.

Startup by command input
You can also start winmdc from the MS-DOS prompt by entering the command shown below.

>winmdc [s1c63xxX.ini]

denotes entering the return key.

You can specify the device information definition file (s1c63xxx.ini) as a command option. (You can
also specify a path.) When you specify the Device information definition file here, winmdc reads it as
it starts. This specification can be omitted.

When winmdc starts, it displays the [MDC] window.

DATA GHEGKERY

FilelE? Tooll} HelpH)

BT

[MDC] Window (initial screen)

0 The microcomputer model name on the title bar is the file name (not including the path and extension) of the device
information definition file that has been read.
O The [Pack] and [Unpack] buttons on the tool bar are enabled when the device information definition file is read.
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12.3.2 Menus and Toolbar Buttons

This section explains each menu item and toolbar button.

[File] menu
FiletE}

End (0 |

[Tool] menu

| Tool{T)

Pack (F)
Unpack (L
Device INI Select

[Help] menu
Helpi{H)

Wersion{d) |

End
Terminates winmdc.

Pack
Packs the ROM data file and option document file to create a mask data file for
presentation to Seiko Epson. The [Pack] button has the same function.

QE? | [Pack] button

Unpack
Restores files in the original format from a packed file. The [Unpack] button has
the same function.

Device INI Select

Loads the device information definition file (s1c63xxx.ini). The [Device INI
Select] button has the same function. This file must be loaded first before
performing any operation with winmdc.

% | [Device INI Select] button

Version
Displays the version of winmdc. The [Help] button has the same function.
[Help] button

The dialog box shown below appears. Click [OK] to close this dialog box.

About Winmdc

Minmde Wer . x._xx

!
Copyright (C) 2EIEO0 EPS0N CORP. Z001
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12.3.3 Operation Procedure

The following shows the basic operation procedure.

(1) Loading the Device information definition file
First, select a device information definition file (s1c63xxx.ini) and load it.
Select [Device INI Select] from the [Tool] menu or click the [Device INI Select] button.
E} |[DeviceINI Select] button

The dialog box shown below appears. Enter a file name including the path in the text box or select a
file by clicking the [Ref] button.

MI fil =ct

Click [OK], and the file is loaded. If the specified
file exists and there is no problem with its
F‘TI B0 (ol contents, the set-up items in winmdc are initial-

ized with the loaded device information.
To stop loading the file, click [Cancel].

IC: WEICEZWDEVESZDEVESxyx_WIhEleb3uxe. ind

()24 | Cancell

Once a device information definition file is selected, the same file is automatically loaded the next
time you start winmdc.

(2) Packing
1. Select [Pack] from the [Tool] menu or click the [Pack] button on the tool bar to bring up the [Pack]
dialog box.

e | [Pack] button

—Pack Input Files

CoABlCeNDEVES\DEVESxxx_Vihzeseszoz.  HEA _:J
ConE1CEenDEVE W DEVEIxux_Vlhzss=szzs. LEA
ConE1CEenDEVEDEVEIxux_Vlhzss=sz=s. CBA
C:ABlCe3\DEVEeS\DEVEe3xxx_ Vihzzzzzzzz. FDCO
C
cC

DWELCESNWDEVESNWDEVEZxxx_Vlhzzzzzzzz.MDC
SAEICEINDEVEINDEVE 2y TVl zzzzzzzz. EDC

-
4] > Ref

—Pack Output File

IC:\SlCSS\DEUSS\DEVSSxxx_?l\CSSxxxTST.PAD Lef

Pack message

Pack | Cancel
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2. Select the files to be entered.
[Pack Input Files] lists the files of the type specified in the device information definition file by
their default file names. If the data files to be entered are represented by different names in this
list, replace the file names following the procedure below.
a. Select a file name to be changed by clicking on it from the list box.
b. Click the [Ref] button and select the data file to be entered.
Do this for all files listed.
When replacing files, take care not to mistake one file for another. If the input file is erroneous, an
error will result during file packing.
3. Setting output file names
In the [Pack Output File] text box, specify a pack file name in which you want the mask data to be
output. The file name displayed by default can be modified. You can use the [Ref] button to look at
other folders.
Make sure the extension of the output file name is ".pa0". If after presenting data to Seiko Epson,
you present new data due to program bugs or any other reason, increase the number in the last
digit of the extension in increments of one. For example, the extension of the second file presented
should be "c63xxx-yyy.pal".
Note: File name specification is subject to the following limitations:
1. The number of characters that can be used to specify a file name including the path is 2,048.
2. The file name itself (not including the extension) can be up to 15 characters, and the extension
up to three characters.
3. The file name cannot begin with a hyphen (-), nor can the following symbols be used as part of
directory names (folder names), file names, and extensions:
[, ;%2 <>
4. Click the [Pack] button to execute packing.
When winmdc has completed packing, it dsiplays a message "Packing completed!" in the [Pack
message] text box. If an error has occurred, an error message is displayed.
5. Click the [Cancel] button to close the dialog box.
Alternatively, you can click the [Cancel] button to quit winmdec before it executes packing.
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(3) Unpacking
1. Select [Unpack] from the [Tool] menu or click the [Unpack] button on the tool bar to bring up the
[Unpack] dialog box.

éaé [Unpack] button

UnPack

—Packed Input File

CoAElCe3DEVES\DEVEIxxx_VINCEe3xxxTET. PAD Def

—Unpack Output Files

ConBlCeaDEVESWDEVEeSxxx_Wlhuzzzzzzz HEA ;I
ConBlCeaDEVESWDEVESxxx_Wlthuzzzzzzz. LEA
ConB81CaeDEVESWDEVESkxx_ Wit uzzzzzzz . CEA
C: "-,SlCGS'\DE‘RFGS\,DEUGSxxx_‘iFl‘\uzzzzzzz_ FD.C
Coh 3106\ DEVEeI\DEVEIxxx_Wlinzszzzzz. HDC
ConBlCea\DEVeSWDEVeSkxx_Vituzzzzzez. SDC

w
4] 3 Bef

Unpack message

Cancel

Tnpack

2. Select the file you want to unpack.
In the [Packed Input File] text box, specify the pack file name you want to enter. Use the names
displayed by default to specify this file name after changing one, or select another file using the
[Ref] button.

3. Set the output file name.
[Unpack Output Files] lists the files of the type specified in the device information definition file
by their default file names. Modify the file name displayed by the following procedure.
a. Click in the list box to select the file name to be modified.
b. Click the [Ref] button to select another folder, and then enter a file name. Modify all the listed
file names. The extensions cannot be changed.

4. Click the [Unpack] button to execute unpacking.
When winmdc has completed unpacking, it displays a message "Unpacking completed!" in the
[Unpack message] text box. If an error has occurred, an error message is displayed.

5. Click the [Cancel] button to close the dialog box.
Alternatively, you can click the [Cancel] button to quit winmdc before it executes unpacking.

(4) Quitting

To terminate winmdc, select [End] from the [File] menu.
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The error messages of winmdc are listed below. The "Dialog" in the Display column means that messages
are displayed in the dialog box, and "Message" means that messages are displayed in the message area of

the [Pack] or [Unpack] dialog box.

Table 12.4.1 List of I/O Error Messages

Message Description Display

File name error Number of charactersin the file name or extension exceeds thelimit. | Dialog

Illegal character Prohibited characters have been entered. Dialog

Please input file name File name has not been entered. Dialog

INI fileis not found Specified device information definition file (.ini) does not exist. Dialog

INI file does not include MDC information | Specified device information definition file (.ini) does not contain Dialog
MDC information.

Can't open file : xxxx File (xxxx) cannot be opened. Dialog
Can't write file: xxxx File (xxxx) cannot be written. Dialog
Table 12.4.2 List of ROM Data Error Messages

Message Description Display
Hex data error: Not S record. Data does not begin with "S." Message
Hex data error: Datais not sequential. Datais not listed in ascending order. Message
Hex data error: Illegal data. Invalid character isincluded. Message
Hex data error: Too many datain one line. Too many data entries exist in one line. Message
Hex data error: Check sum error. Checksum does not match. Message
Hex data error: ROM capacity over. Dataislarge. (Greater than ROM size) Message
Hex data error: Not enough the ROM data. Datais small. (Smaller than ROM size) Message
Hex data error: llegal start mark. Start mark isincorrect. Message
Hex data error: 1llegal end mark. End mark isincorrect. Message
Hex data error: 1llegal comment. Model name shown at the beginning of dataisincorrect. Message

Table 12.4.3 List of Function Option Data Error Messages

Message Description Display
Option data error : Illegal model name. Model nameisincorrect. Message
Option data error : Illegal version. Version isincorrect. Message
Option dataerror : Illegal option number. Option No. isincorrect. Message
Option dataerror : Illegal select number. Selected option number isincorrect. Message
Option data error : Mask data is not enough. Mask datais insufficient. Message
Option dataerror : Illegal start mark. Start mark is incorrect. Message
Option dataerror : Illegal end mark. End mark isincorrect. Message

Table 12.4.4 List of Segment Option Data Error Messages

Message Description Display
LCD segment data error : Illegal model name. Model name isincorrect. Message
LCD segment data error : Illegal version. Version isincorrect. Message
LCD segment data error : Illegal segment No. Segment No. isincorrect. Message
LCD segment data error : Illegal segment area. Display memory addressis out of range. Message
LCD segment data error : Illegal segment output | Specified output mode is incorrect. Message
specification.
LCD segment data error : Illegal datain thisline. |Datawritten hereis not hexadecimal number or output mode.  |Message
LCD segment data error : Datais not enough. Segment datais insufficient. Message
L CD segment data error : Illegal start mark. Start mark isincorrect. Message
LCD segment data error : Illegal end mark. End mark isincorrect. Message
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12.5 Example Output File

Note: The configuration and contents of data vary with each type of microcomputer.

Example of a pack file (mask data file)

*

* S1063xxx MASK DATA VER Xx. xx

*

~ Verson

\ PROM ~ Code ROM HEX data start mark
S1063xxxyyy PROGRAM ROM ~ Master slice model name
S224000000. . . . ot
S804000000FB " hsa', " Isa
S224000000. . . ..ot
S804000000FB
\ END ~ Code ROM HEX dataend mark
\ CHROM —~ DataROM HEX data start mark
S1C63xxxyyy CHARACTER ROM ~ Master slice model name
S224000000. . . .o " "
S804000000FB | 7z e
\ END ~ DataROM HEX dataend mark
\ FOPTI ON ~ Function option start mark
* S1063xxx FUNCTI ON OPTI ON DOCUMENT V. xx ~| « Model name/version
*
* FI LE NAME zzzzzzzz. FDC
* USER S NAME
* | NPUT DATE 2000/ 06/ 27
*  COMVENT
* "zzzz7777 fdc"
* kkk ODTI O\I ’\D 1 * k k
* --- OSCl SYSTEM CLOXK - - -
* CR 60KHz(Special Reset) ---- Selected
OPT0101 03
OPTi i 01 02
*EOF _
\ END « Function option end mark
\ AROM ~ Méelody address ROM HEX data start mark
S1C63xxxyyy MELODY ADDRESS ROM ~ Magter dice model name
S214000000. . . .o " "
S804000000FB ] 2222222 mdle
\ END ~ Méelody address ROM HEX data end mark
\ TROM ~ Méelody tempo ROM HEX data start mark
S1063xxxyyy MELODY TEMPO ROM ~ Master sice model name
S214000000. . . ..ot
S214000010. . . ..ot ] "'zzz7777z.mdc"
S804000000FB
\ END ~ Melody tempo ROM HEX data end mark
\ SROM — Melody scale ROM HEX data start mark
S1C63xxxyyy MELODY SCALE ROM ~ Master slice model name
S214000000. . . .ot " "
S804000000FB | "z mic
\ END — Méelody scale ROM HEX data end mark
\ CROM ~ Meéelody control ROM HEX data start mark
S1C63xxxyyy MELODY CONTRCL ROM ~ Magter dice model name
S214000000. . . .o 7
S804000000FB "zzz7777z.mdc"
S214000000. . . oot
S804000000FB _
\ END ~ Meéelody control ROM HEX data end mark
\ MROM ~ Méelody main ROM HEX data start mark
S1063xxxyyy MELCDY MAI N ROM ~ Master sice model name
S214000000. . . ..ot 7]
S804000000FB ""7z777777.mdc"
S214000000. . . .ot
S804000000FB |
\ END ~ Méelody main ROM HEX data end mark

EPSON
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\ MOPTI ON
* S1063xxx MELODY OPTI ON DOCUMENT VX. XX
* FI LE NAME Sanp3V1. ndc
* USER S NAME
* | NPUT DATE 2000/ 12/13
*  COMMENT
* kkk (]DTIO\I ’\DJJ * k *
* --- CHANGE MELODY | N OPERATI ON MODE - - -
* CHANGE --------- [ R SELECTED
OPTjj 01 01
OPTKkO1 01
*EOF
\ END
\ SEGVENT
* S1C63xxx SEGVENT OPTI ON DOCUMENT VX. xX
FI LE NAVE zzzzzz27. SDC
USER S NAME
I NPUT DATE  2000/9/1
COMMVENT

OPTI ON NO. mm
< LCD SEGVENT DECODE TABLE >

SEG COMD COML COW2 COVB SPEC

ECE R R S R I

0O 000 001 002 003 S
1 020 021 022 023 S

nn 760 761 762 763 N
* EOF
\ END

CHAPTER 12: MASK DATA CHECKER

~ Meéelody option start mark
~ Mode name/version

""zzz7777z.mdc"

~ Meéelody option end mark
— Segment option start mark
~ Model name/version

"'2227777z.54c"

~ Segment option end mark
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Memory Map S1C63000 Core CPU
Program Memory Map Data Memory Map
Address Address
EPSON OXFFFF OXFFFF
1/0 memory area
Program area OxFFO0
s . . OXFEFF
CMOS 4-bit Single Chip Microcomputer 0x0140 X
S1C63 Family Assembler Package 0x013F
Software interrupt vectors Data area
0x0111
u I Ck R ef er en Ce 0x0110 Program start address
0x010F 0x0400
Hardware interrupt vectors Ox03FF
for D e\/el O m er]t 0x0101 Data and SP1 stack area
p 0x0100 NMI vector 0x0100
O0x00FF Proaram area O0X00FF
Common gubroutines otc Data and SP1, SP2 stack area
0x0000 T 0x0000
\ N \ N
‘ 13 bits ‘ ‘ 4 bits ‘
S1C63000 Core CPU
Registers Flags
15 8 7 4 3 0 3 0
| PC | Program counter F Flag register
E[1]C]|z
X Index register X
XH | XL L 7 zero flag (1: Zero, 0: Non zero)
Y ] C: Carry flag (1: Carry/borrow, 0: No carry)
YH [ YL Index register Y I: Interrupt flag (1: Enabled, 0: Disabled)
E: Extension mode flag (1: Extended mode, 0: Normal mode)
| QUEUE | Queue register
[o]oJoJo]o]0] SP1 [0]0] stack pointer 1
| 00H | SP2 | Stack pointer 2
[ EXT | Extension register
BA

Data register B & A




Instruction List (1)

S1C63000 Core CPU

%A, A:
%B, B:
%BA, BA:
%X, X:
%XH, XH:
%XL, XL:
%Y, Y:
%YH, YH:
%YL, YL:
%F, F:

PC:

[%X], [X]:
[%Y], [YI:
[00addr6]:
[FFaddr6]:
[00imma]:
[FFimm8]:

immN:
i7-i0:

n4:
n3-n0:
sign8:
s7-s0:
addr6:
a5-a0:
00addr6:
FFaddr6:

%EXT, EXT:
%SP1, SP1:
%SP2, SP2:

Symbols in the Instruction List

Registers/Register Data

Data register A or the contents of the register (4 bits)

Data register B or the contents of the register (4 bits)

Data register BA or the contents of the register (8 bits, the B register is high-order 4 bits)
Index register X or the contents of the register (16 bits)

Index register XH or the contents of the register (high-order 8 bits of the X register)
Index register XL or the contents of the register (low-order 8 bits of the X register)
Index register Y or the contents of the register (16 bits)

Index register YH or the contents of the register (high-order 8 bits of the Y register)
Index register YL or the contents of the register (low-order 8 bits of the Y register)

Flag register F or the contents of the register (4 bits)

Extension register EXT or the contents of the register (8 bits)

Stack pointer SP1 or the contents of the stack pointer (16 bits, setting data = SP1(9:2))
Stack pointer SP2 or the contents of the stack pointer (16 bits, setting data = SP2(7:0))
Contents of the program counter PC (16 bits)

Memory/Addresses/Memory Data

Register indirect addressing using X, or the contents of the specified memory

Register indirect addressing using Y, or the contents of the specified memory

6-bit absolute addressing with addr6, or the contents of the specified memory (0x0000—-0x003F)

6-bit absolute addressing with addr6, or the contents of the specified memory (OxFFCO—-0xFFFF)
8-bit absolute addressing with imm8, or the contents of the specified memory (0x0000—0x00FF)

8-bit absolute addressing with imm8, or the contents of the specified memory (OxFFOO—OxFFFF)

[%SP1], [SP1]: 16-bit stack specification or the contents of the stack address
[%SP2], [SP2]: 4-bit stack specification or the contents of the stack address

Immediate Data

N-bit unsigned immediate data (N = 2, 4, 6 or 8)

Bit data of immN

4-bit radix specification data

Bit data of n4

Signed 8-bit immediate data

Bit data of sign8

6-bit absolute address

Bit data of addr6

An address (0x0000-0x003F) specified with addré
An address (OxFFCO-0xFFFF) specified with addré

Functions

«: Indicates that the right item is loaded or set to the left item.
! Indicates that data is exchanged between the right and left items.
+: Addition

- Subtraction

Al AND

Vi OR

V: XOR

Flags

Z: Zero flag

C: Carry flag

I: Interrupt flag

E: Extension flag

— Not changed

! Set (1), reset (0) or not changed

1: Set (1)

0: Reset (0)

Clk
Indicates the number of execution cycles.

Symbol

O Indicates that a symbol can be used for the operand instead of an 8-bit or 6-bit
immediate data. However, the symbol value must be within the range that can be
specified. If a symbol mask is listed, the instruction can use the symbol mask for the
operand in addition to a symbol.

Symbol mask

@l: Acquires the low-order 8 bits of an absolute address.

@h:  Acquires the high-order 8 bits of an absolute address.

@rl: Acquires the low-order 8 bits of a relative address.

@rh:  Acquires the high-order 8 bits of a relative address.

@xh:  Acquires the inverted high-order 8 bits of an absolute address.

Note
The "Extended function" shows the operation of the instruction when
"LDB %EXT, imm8" is executed prior to the instruction.




Instruction List (2)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z 4
4-bit data LD %A, %A AcA - 1 00|<|<|- _
transfer %A, %B A<B - 1 |ol=|=|= _
%A, %F A«F - 1 |lo|=|=]= _
%A, imm4 A < imm4 - 1 (oj=|=|= _
%A, [%X] A« [X] A « [00imm8] 1 ]0|-|-|- -
%A, [%X]+ A« [X], X « X+1 - 1 |0|=|=-|- -
%A,[%Y] A<[Y] A « [FFimm8] 1 (of-|-|- -
%A,[%Y]+ A—[Y,Y <Y+l - 1 |0o|=|-]|= -
LD %B,%A B« A - 1 |lo|=|=-]= —
%B,%B B« B - 1 lo|=|=|= _
%B,imm4 B « imm4 - 1 |lo|=|-|= -
%B,[%X] B « [X] B « [00imm8] 1 |0|—|-|- -
%B,[%X]+ B« [X], X < X+1 - 1 lo|=|=|= _
%B,[%Y] B« [Y] B « [FFimm8] 1 |0|-|-|- -
%B,[%Y]+ B« [Y], Y« Y+l - 1 |0|=|-|- -
LD %F,%A F«A - 1 |elelele -
%F,imm4 F < imm4 - 1 |eo|e|e|e -
LD [%X],%A [X] « A 00imm8] « A 1 |0|—|-|- -
[%X],%B X] < B [00imm8] « B 1 |of-|-|- -
[%X],imm4 [X] « imm4 [00imm8] « imm4 1 |0(—-|-|- -
[%6X],[%Y] [X] < [Y] - 2 |o|-|-|- -
[%X],[%Y]+ [X] < [Y], Y <« Y+1 2 lo|=|-]= _
[%X]+,9%A [X] < A, X« X+1 - 1 |lo|=|-|- -
[%X]+,%B [X] « B, X « X+1 - 1 |lo|=|=]= _
[%X]+,imm4 [X] < imm4, X « X+1 - 1 |lol=|-|= _
[%X]+,[%Y] [X] < [Y], X « X+1 - 2 |lol-|-|- -
[%X]+,[%Y]+ [X] < [Y], X < X+1, Y « Y+1 - 2 |o|=|-|- -
LD [%Y],%A Y] <A [FFimm8] « A 1 |of-|-|- -
[%Y],%B [Y]«<B [FFimm8] « B 1]0|-|-|- -
[%Y],imm4 [Y] « imm4 [FFimm8] « imm4 1 (0|—-|—|—- -
[%6Y],[%X] Y] < [X] - 2 |o|-|-|- -
[%Y],[%X]+ [Y] < [X], X « X+1 - 2 |lol-|-|- -
[%Y]+,%A [YI<A Y <Y+l - 1 |0|=|-|= -
[%Y]+,%B [Y] < B, Y < Y+1 _ 1 lol=[=|= _
[%Y]+,imm4 [Y] < imm4,Y « Y+1 - 1 |lo|=|-|- -
[%Y]+,[%X] [Y] < [X], Y < Y+1 - 2 |lol=|=]= _
[%Y]+,[%X]+ [Y] < [X], Y « Y+1, X « X+1 - 2 |ol=[=[= _

Remarks




Instruction List (3)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol

Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z 4

4-bit data EX %A,%B Ao B — 1 |10(—|—-|—- —

transfer EX %A, [%X] A [X] A < [00imm8] 2 |0|-|-|- -

%A, [%X]+ Ao [X], X « X+1 - 2 |0|—-|-|- -

%A,[%Y] Ao Y] A < [FFimm8] 2 [o|-|-|- -

%A, [%Y]+ A Y] Y « Y+1 - 2 |o|-|-|- -

EX %B,[%X] B & [X] B < [00imm8] 2 |0|—-|-|- -

%B,[%X]+ B < [X], X « X+1 - 2 [ol=]=]- _

%B,[%Y] B < [Y] B <> [FFimm8] 2 |0|—|-|- -

%B,[%Y]+ Bo[Y], Y « Y+1 - 2 lol=|-]- _

Arithmetic ADD %A, %A A« A+A - 1 |0|—-|e|e —

operation %A,%B A« A+B - 1 [0|-|e|e -

%A, imm4 A « A+imm4 - 1 |0|- oo -

%A, [%X] A « A+[X] A « A+[00imm8] 1 |0|-|o|o -

%A, [%X]+ A A+[X], X « X+1 - 1 [0]-|ole -

%A, [%Y] A« A+[Y] A < A+[FFimm8] 1 |0|- e« -

%A, [%Y]+ A« A+[Y], Y « Y+1 - 1|0]|-|ole -

ADD %B,%A B « B+A - 1 [0|—|e« -

%B,%B B « B+B - 1 |0|- oo -

%B,imm4 B « B+imm4 - 1 |0|—-|e|e —

%B,[%X] B « B+[X] B « B+[00imm8] 1 [0]-|ole -

%B,[%X]+ B « B+[X], X « X+1 - 1 |0|- oo -

%B,[%Y] B « B+[Y] B « B+[FFimm8] 1[0]|-|ole -

%B,[%Y]+ B« B+[Y], Y « Y+1 - 1 |0]-|ole -

ADD [%X],%A [X] « [X]+A 00imm8] « [00imm8]+A 2 |0]|- oo -

[%X],%B [X] « [X]+B [00imm8] « [00imm8]+B A -

[%X],imm4 [X] « [X]+imm4 [00imm8] « [00imm8]+imm4 2 |0|—|e|e -

[%X]+,%A [X] « [X]+A, X « X+1 - 2 |0]|- oo -

[%X]+,%B [X] < [X]+B, X « X+1 - 2 |0]|-|ole -

[%X]+,imm4 [X] < [X]+imm4, X « X+1 - 2 |0]- |l -

ADD [%Y],%A [Y] « [Y]+A [FFimm8] « [FFimm8]+A 2 |0|- oo -

[%Y],%B [Y] < [Y]+B [FFimm8] « [FFimm8]+B 2 |10|—|eo|e -

[%Y],imm4 [Y] « [Y]+imm4 [FFimm8] « [FFimm8]+imm4 2 |0|—|e|e -

[%Y]+,%A [Y] < [Y]+A, Y « Y+1 - 2 |0]|- oo -

[%Y]+,%B [Y] < [Y]+B, Y « Y+1 - 2 |0]-|ole -

[%Y]+,imm4 [Y] < [Y]+imm4, Y « Y+1 - 2 |0]- oo -

Remarks




Instruction List (4)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol

Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z

Arithmetic ADC %A, %A A« A+A+C - 1 [0|-|e|e -

operation %A,%B A« A+B+C - 1 [0|-|e|e -

%A, imm4 A « A+imm4+C - 1 |0|- oo -

%A, [%X] A « A+[X]+C A « A+[00imm8]+C 1(0]|-|ole -

%A, [%X]+ A AH[X]+C, X « X+1 - 1 ]0]-|ole -

%A, [%Y] A « A+[Y]+C A « A+[FFimm8]+C 1 |0|- oo -

%A, [%Y]+ A« A+[Y]+C, Y « Y+1 - 1[0]|-|ole -

ADC %B,%A B < B+A+C - 1 [0|—|o« -

%B,%B B « B+B+C - 1 |0|- oo -

%B,imm4 B « B+imm4+C - 1 |10|-|e|e -

%B,[%X] B « B+[X]+C B « B+[00imm8]+C 1 [0]-|ole -

%B,[%X]+ B « B+[X]+C, X « X+1 - 1 |0|- oo -

%B,[%Y] B « B+[Y]+C B « B+[FFimm8]+C 1(0]|-|ole -

%B,[%Y]+ B« BH[Y]+C, Y « Y+1 - 1 |0]-|ole -

ADC [%X],%A [X] « [X]+A+C [00imm8] « [00imm8]+A+C 2 |0|— oo -

[%X],%B [X] « [X]+B+C [00imm8] « [00imm8]+B+C 2 |0]|- oo -

[%X],imm4 [X] « [X]+imm4+C [00imm8] « [00imm8]+imm4+C 2 |0|—|e|e -

[%X]+,%A [X] « [X]+A+C, X « X+1 - 2 |0|— oo -

[%X]+,%B [X] « [X]+B+C, X « X+1 - 2 |0]-|ole -

[%X]+,imm4 [X] < [X]+Himm4+C, X « X+1 - 2 |0]-|ole -

ADC [%Y],%A [Y] « [Y]+A+C [FFimm8] « [FFimm8]+A+C 2 |0|— oo -

[%Y],%B [Y] « [Y]+B+C [FFimm8] « [FFimm8]+B+C 2 |0]-|ole -

[%Y],imm4 [Y] « [Y]+imm4+C [FFimm8] « [FFimm8]+imm4+C 2 |0|—|e|e -

[%Y]+,%A [Y] « [Y]+A+C, Y « Y+1 - 2 |0|— oo -

[%Y]+,%B [Y] « [Y]+B+C, Y « Y+1 - 2 |0]-|ole -

[%Y]+,imm4 [Y] < [Y]+Himm4+C, Y « Y+1 - 2 |0]- |l -

SuB %A, %A A« A-A - 1 |0|- oo -

%A,%B A« A-B - 1 |0|—-|e|e -

%A,imm4 A « A-imm4 - 1 |0|-|ee -

%A, [%X] A« A-[X] A « A-[00imm8] 1 |0|- oo -

%A, [%X]+ A A[X], X « X+1 - 1(0]|-|eole -

%A, [%Y] A« A-Y] A « A-[FFimm8] 1 ]0]-|ole -

%A, [%Y]+ A A[Y] Y « Y+1 - 1 |0|- oo -

SUB %B,%A B « B-A - 1 |0|—-|e|e —

%B,%B B « B-A - 1 [0|—|e« -

%B,imm4 B « B-imm4 - 1 |0|- oo -

Remarks




Instruction List (5)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol

Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z

Arithmetic suB %B,[%X] B « B-[X] B « B-[00imm8] 1 [0|-|olo -

operation %B,[%X]+ B« B-[X], X < X+1 - 1 |0|-|ee -

%B,[%Y] B « B-[Y] B « B-[FFimm8] 1 |0|- |« -

%B,[%Y]+ B« B-[Y], Y « Y+1 - 1 (0|-|o|o -

SuB [%X],%A [X] « [X]-A 00imm8] « [00imm8]-A 2 |0|— oo -

[%X],%B [X] « [X]-B [00imm8] « [00imm8]-B 2 |0|- oo -

[%X],imm4 [X] < [X]-imm4 [00imm8] « [00imm8]-imm4 2 |10|—|e|e -

[%X]+,%A [X] « [X]-A, X « X+1 - 2 |0|—|e|e -

[%X]+,%B [X] « [X]-B, X « X+1 - 2 |0]|- oo -

[%X]+,imm4 [X] < [X]-imm4, X « X+1 - 2 |10|—-|e|e -

SuB [%Y],%A [Y] < [Y]-A [FFimm8] « [FFimm8]-A 2 [0]-|ole -

[%Y],%B [Y] « [Y]-B [FFimm8] « [FFimm8]-B 2 |0]|- oo -

[%Y],imm4 [Y] < [Y]-imm4 [FFimm8] « [FFimm8]-imm4 A —

[%Y]+,%A [Y] < [YI-A, Y « Y+1 - 2 |0]-|ole -

[%Y]+,%B [Y] < [Y]-B, Y « Y+1 - 2 |0]|- oo -

[%Y]+,imm4 [Y] « [Y]-imm4, Y « Y+1 - 2 [0]-|o|o -

SBC %A, %A A« A-A-C - 1 [0|—|o« -

%A,%B A« A-B-C - 1 |0|- e« -

%A, imm4 A « A-imm4-C - 1 [0|—|e« —

%A, [%X] A « A-[X]-C A « A-[00imm8]-C 1 [0]-|ole -

%A, [%X]+ A« A-[X]-C, X « X+1 - 1 |0|- |« -

%A, [%Y] A « A-[Y]-C A « A-[FFimm8]-C 1(0]|-|ole -

%A, [%Y]+ A« A[Y]-C, Y « Y+1 - 1 |0]-|ole -

SBC %B,%A B « B-A-C - 1 |0|- e« -

%B,%B B « B-B-C - 1 |0|—-|e|e -

%B,imm4 B « B-imm4-C - 1 |0|-|ee -

%B,[%X] B « B-[X]-C B « B-[00imm8]-C 1 |0|- oo -

%B,[%X]+ B « B-[X]-C, X < X+1 - 1[0]|-|ole -

%B,[%Y] B « B-[Y]-C B « B-[FFimm8]-C 1 [0]-|ole -

%B,[%Y]+ B« B-[Y]-C, Y « Y+1 - 1 |0|- oo —

SBC [%6X],%A [X] « [X]-A-C [00imm8] « [00imm8]-A-C 2 |0]-|ole -

[%X],%B [X] < [X]-B-C [00imm8] « [00imm8]-B-C 2 |0]-|ole -

[%X],imm4 [X] « [X]-imm4-C [00imm8] « [00imm8]-imm4-C 2 [0]—|o|e -

[%X]+,%A [X] « [X]-A-C, X « X+1 - 2 |0]-|ole -

[%X]+,%B [X] < [X]-B-C, X « X+1 - 2 |0|—|e|e -

[%X]+,imm4 [X] « [X]-imm4-C, X « X+1 — 2 |0]|- oo —

Remarks




Instruction List (6)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol

Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z

Arithmetic SBC [%Y],%A [Y] « [Y]-A-C [FFimm8] « [FFimm8]-A-C 2 [o]-|o|e -

operation [%Y],%B [Y] « [Y]-B-C [FFimm8] « [FFimm8]-B-C 2 |0|—- oo -

[%Y],imm4 [Y] « [Y]-imm4-C [FFimm8] « [FFimm8]-imm4-C 2 [0]—|oe -

[%Y]+,%A [Y] « [Y]-A-C, Y « Y+1 - 2 [o]-|o|o -

[%Y]+,%B [Y] < [Y]-B-C,Y « Y+1 - 2 |0|—|e|e -

[%Y]+,imm4 [Y] « [Y]-imm4-C, Y « Y+1 - 2 |0|- oo -

CMP %A, %A A-A - 1 |0|—-|e|e —

%A,%B A-B - 1 [0|—|o« -

%A, imm4 A-imm4 - 1 |0|- oo -

%A, [%X] A-[X] A-[00imm8] 1 |0|—-|e|e -

%A, [%X]+ A-[X], X « X+1 - 1 [0]-|ole -

%A, [%Y] A-[Y] A-[FFimm8] 1 |0|- oo -

%A, [%Y]+ A-LY], Y « Y+1 - 1[0]|-|ole -

CMP %B,%A B-A - 1 [0|—|« -

%B,%B B-B - 1 |0|- oo -

%B,imm4 B-imm4 - 1 |10|-|ee -

%B,[%X] B-[X] B-[00imm8] 1 [0]-|ole -

%B,[%X]+ B-[X], X « X+1 - 1 |0|- oo -

%B,[%Y] B-[Y] B-[FFimm8] 1 |0|—-|e|e -

%B,[%Y]+ B-[Y], Y « Y+1 - 1 |0]-|ole -

CMP [%X],%A [X]-A 00imm8]-A 2 |0|— oo -

[%X],%B [X]-B [00imm8]-B A -

[%X],imm4 [X]-imm4 [00imm8]-imm4 2 |0|—|e|e -

[%X]+,%A [X]-A, X « X+1 - 2 |0|— oo -

[%X]+,%B [X]-B, X « X+1 - 2 |0]-|ole -

[%X]+,imm4 [X]-imm4, X « X+1 - 2 |0|—|o|e -

CMP [%Y],%A [Y]-A [FFimm8]-A 2 |0|— oo -

[%Y],%B [Y]-B [FFimm8]-B A —

[%Y],imm4 [Y]-imm4 [FFimm8]-imm4 2 |0|—|e|e -

[%Y]+,%A [Y-A, Y « Y+1 - 2 |0|— oo -

[%Y]+,%B [Y]-B, Y « Y+1 - 2 |0]-|ole -

[%Y]+,imm4 [Y]-imm4, Y « Y+1 - 2 |0|—|o|e -

INC [00addr6] [00addr6] « [00addr6]+1 - 2 |0|- oo O

DEC [00addr6] [00addr6] « [00addr6]-1 - 2 |0|—|o|e @]

ADC  |%B,%A,n4 B « N's adjust (B+A+C) - 2 [0]- |l -

%B,[%X],n4 B « N's adjust (B+[X]+C) B « N's adjust (B+[00imm8]+C) 2 |0]—|o|e -

Remarks




Instruction List (7)

S1C63000 Core CPU

Classification

Arithmetic
operation

Mnemonic Basic function Extended function Cik Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z
ADC  [%B,[%X]+,n4 B « N's adjust (B+[X]+C), X « X+1 - 2 [o]-|o|e -
%B,[%Y],n4 B « N's adjust (B+[Y]+C) B « N's adjust (B+[FFimm8]+C) 2 |0|—|e|e -
%B,[%Y]+,n4 B « N's adjust (B+[Y]+C), Y « Y+1 — 2 |0]|- oo —
ADC [%X],%B,n4 [X] « N's adjust ([X]+B+C) [00imm8] « N's adjust ([00imm8]+B+C) 2 |0]|-|ee -
[%X],0,n4 [X] « N's adjust ([X]+0+C) [00imm8] « N's adjust ([00imm8]+0+C) 2 |0|— oo -
[%X]+,%B,n4 [X] « N's adjust ([X]+B+C), X « X+1 - 2 |0|- oo -
[%X]+,0,n4 [X] « N's adjust ([X]+0+C), X « X+1 - 2 [0|-|o|o -
ADC [%Y],%B,n4 [Y] « N's adjust ([Y]+B+C) [FFimm8] « N's adjust ([FFimm8]+B+C) 2 |0|—|e|e -
[%Y],0,n4 [Y] < N's adjust ([Y]+0+C) [FFimm8] « N's adjust ([FFimm8]+0+C) 2 [0]—|o|e -
[%Y]+,%B,n4 [Y] « N's adjust ([Y]+B+C), Y « Y+1 - 2 [0|-|o|o -
[%Y]+,0,n4 [Y] « N's adjust ([Y]+0+C), Y « Y+1 - 2 |0|- oo -
SBC %B,%A,n4 B < N's adjust (B-A-C) - 2 |0]|- oo -
%B,[%X],n4 B « N's adjust (B-[X]-C) B < N's adjust (B-[00imm8]-C) 2 [0]|—|o|e -
%B,[%X]+,n4 B « N's adjust (B-[X]-C), X « X+1 - 2 |0]-|ole -
%B,[%Y],n4 B « N's adjust (B-[Y]-C) B « N's adjust (B-[FFimm8]-C) 2 [0]—|oe -
%B,[%Y]+,n4 B « N's adjust (B-[Y]-C), Y « Y+1 - 2 [0]-|o|o -
SBC [%6X],%B,n4 [X] « N's adjust ([X]-B-C) [00imm8] « N's adjust ([00imm8]-B-C) 2 |0|—|e|e -
[%X],0,n4 [X] « N's adjust ([X]-0-C) [00imm8] «— N's adjust ([00imm8]-0-C) 2 [0]—|oe -
[%X]+,%B,n4 [X] « N's adjust ([X]-B-C), X « X+1 - 2 |0]-|ole -
[%X]+,0,n4 [X] « N's adjust ([X]-0-C), X « X+1 - 2 |0|- oo -
SBC [%Y],%B,n4 [Y] « N's adjust ([Y]-B-C) [FFimm8] «— N's adjust ([FFimm8]-B-C) 2 [0]—|o|e -
[%Y],0,n4 [Y] < N's adjust ([Y]-0-C) [FFimm8] « N's adjust ([FFimm8]-0-C) 2 [0]-|o|e -
[%Y]+,%B,n4 [Y] < N's adjust ([Y]-B-C), Y « Y+1 - 2 |0]-|ole -
[%Y]+,0,n4 [Y] « N's adjust ([Y]-0-C), Y « Y+1 - 2 |0]|- oo —
INC [%X],n4 [X] < N's adjust ([X]+1) [00imm8] «— N's adjust ([00imm8]+1) 2 [0]|—|o|e -
[%X]+,n4 [X] < N's adjust ([X]+1), X < X+1 - 2 |0]-|ole -
INC [%Y],n4 [Y] « N's adjust ([Y]+1) [FFimm8] «— N's adjust ([FFimm8]+1) 2 [0]|—|o|e -
[%Y]+,n4 [Y] < N's adjust ([Y]+1), Y « Y+1 - 2 [0]—|o|e -
DEC [%X],n4 [X] « N's adjust ([X]-1) [00imm8] « N's adjust ([00imm8]-1) 2 |0|—|e|e -
[%X]+,n4 [X] « N's adjust ([X]-1), X « X+1 - 2 |0]|- oo —
DEC [%Y],n4 [Y] < N's adjust ([Y]-1) FFimm8] « N's adjust ([FFimm8]-1) 2 [0]|-|oe -
[%Y]+,n4 [Y] < N's adjust ([Y]-1), Y « Y+1 - 2 |0]- |l -

Remarks




Instruction List (8)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z 4
Logic AND  [%A,%A A — ArA - 1 [ol-[-|e _
operation %A, %B A <« AAB - 1]0|-|-|& -
%A, imm4 A « AAimm4 - 1 |0|—|-|¢< -
%A, [%X] A« AA[X] A «— AA[00imm8] 1 (o]-|-|e -
%A, [%X]+ A AA[X], X « X+1 - 1 o]-|-|o -
%A, [%Y] A« AALY] A « AA[FFIimm8] 1 |0|—|-|e -
%A, [%Y]+ A AA[Y], Y « Y+1 _ 1 ol -l _
AND  [%B,%A B« BAA - 1 |ol-|-|e _
%B,%B B < BAB - 1 |0|=|-|< -
%B,imm4 B « BAimm4 - 1 |l0l-|-|e _
%B,[%X] B « BA[X] B « BA[00imm8] 1(0|-|-|e -
%B,[%X]+ B « BA[X], X « X+1 - 1 |0|=|-|< -
%B,[%Y] B « BA[Y] B « BA[FFimm8] 1 (o|-|-|e -
%B,[%Y]+ B« BA[Y], Y « Y+1 - 1 {o]-|-|o -
AND %F,imm4 F < FAimm4 1]0/0|0]|0 -
AND [%X],%A [X] < [X]AA [00|mm8] « [00imm8]AA 2 |10(—-|—-|e —
[%X],%B [X] « [X]AB [00imm8] « [00imm8]AB 2 |10(—-|-|& -
[%X],imm4 [X] « [X]aimm4 [00|mm8]e [00imm8]Aimm4 2 [0]|—|—|& -
[%X]+,%A [X] « [XIAA, X « X+1 2 ol -l _
[%X]+,%B [X] < [X]AB, X « X+1 - 2 lol-|-| -
[%X]+,imm4 [X] « [X]aimm4, X « X+1 2 [0]-|—|< -
AND  [[%Y],%A [Y] < [YIAA [FFlmm8]<—[FF|mm8]/\A 2 [o|-|-|e -
[%Y],%B [Y] < [Y]AB [FFimm8] « [FFimm8]AB 2 |0|-|-|e& -
[%Y],imm4 [Y] « [Y]Aimm4 [FF|mm8]<— [FFimm8]aimm4 2 [0]|-|—|& -
[%Y]+,%A [Y] < [YIAA, Y « Y+1 2 o[-l _
[%Y]+,%B [Y] < [Y]AB, Y « Y+1 - 2 lol-|-|e _
[%Y]+,imm4 [Y] < [Y]Aimm4, Y « Y+1 - 2 [0]-|—-|< -
OR %A, %A A« AVA - 1 l0]|=|-|o _
%A,%B A« AvB - 1 |ol-|-|e _
%A,imm4 A « Avimm4 - 1 [(0]|-|-|< -
%A, [%X] A « AV[X] A « Av[00imm8] 1(0|-|-|& -
%A, [%X]+ A« AV[X], X « X+1 - 1 |ol-|-|e _
%A, [%Y] A« AV[Y] A « Av[FFimm8] 1 |0|-|-|e -
%A, [%Y]+ A AV[Y], Y « Y+1 _ 1 lol- |-l _
OR %B,%A B« BVA - 1 |ol-[-|e _
%B,%B B « BvB - 1 |0|=|-|< -

Remarks




Instruction List (9)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z 4
Logic OR %B,imm4 B « Bvimm4 - 1 (0|-|-|& -
operation %B,[%X] B « BV[X] B < Bv[00imm8] 1 |0|-|-| -
%B,[%X]+ B « BV[X], X « X+1 - 1 |0|—-|-|& -
%B,[%Y] B « BV[Y] B « Bv[FFimm8] 110 P -
%B,[%Y]+ B« BV[Y], Y « Y+1 - 1o PN -
OR %F,imm4 F « Fvimm4 — 1 |1]1|1]1 —
OR [%6X],%A [X] « [X]VA [00imm8] « [00imm8]vA 2 [o|-|-|& -
[%X],%B [X] « [X]vB [00imm8] « [00imm8]vB 2 |0|-|-|e -
[%X],imm4 [X] « [X]vimm4 [00imm8] « [00imm8]vimm4 2 [0]|—-|—-|& -
[%X]+,%A [X] < [XIVA, X « X+1 - 2 [o|-|-|o _
[%X]+,%B [X] < [X]VB, X « X+1 - 2 |0|-|-|e -
[%X]+,imm4 [X] « [X]vimm4, X « X+1 — 2 |0|—-|-|& —
OR [%Y],%A [Y] « [YIVA [FFimm8] « [FFimm8JvA 2 [o|-|-|& -
[%Y],%B [Y] < [Y]vB [FFimm8] « [FFimm8]vB 2 |0|-|-|e& -
[%Y],imm4 [Y] « [Y]vimm4 [FFimm8] « [FFimm8]vimm4 2 [0]—-|—-|& -
[%Y]+,%A [Y] < [YIVA, Y < Y+1 - 2 [o|-|-|& -
[%Y]+,%B [Y] < [YIVB, Y « Y+1 - 2 |0|-|-|e& -
[%Y]+,imm4 [Y] « [Ylvimm4, Y « Y+1 — 2 |0|—-|-|& —
XOR %A, %A A <« AVA — 1 (0|—-|-|« —
%A,%B A « AVB - 1 (0|—-|-|e -
%A, imm4 A « AVimm4 - 1 |0|—-|-|& -
%A, [%X] A « AV[X] A « AV[00imm8] 1 (0|-|-|e -
%A, [%X]+ A« AY[X], X « X+1 - 1 |ol-|-|e -
%A,[%Y] A« AV[Y] A < AV[FFimm8] 1 |0|-|—-|& -
%A, [%Y]+ A AV[Y], Y « Y+1 - 1 (0[-|-|e -
XOR %B,%A B <« BVA - 1 (0|—-|-|« -
%B,%B B « BVB - 1 |0|—-|-|& -
%B,imm4 B « BVimm4 - 1 |10|-|-|e -
%B,[%X] B « BV[X] B « BV[00imm8] 1 (0|-|-|e -
%B,[%X]+ B « BV[X], X « X+1 - 1 |0|=|-|< -
%B,[%Y] B « BV[Y] B « BV[FFimm8] 1 (0|-|-|e -
%B,[%Y]+ B« BV[Y], Y « Y+1 - 1 |ol-|-|e -
XOR %F,imm4 F « FVimm4 - 1 [olololo -
XOR  [[%X],%A X] « [XIVA [00imm8] « [00imm8]VA 2 [o|-|-|e -
[%X],%B [X] < [X]VB [00imm8] « [00imm8]vB 2 |0|-|-|e& -
[%X],imm4 [X] « [X]Vimm4 [00imm8] « [00imm8]Vimm4 2 [0]—-|—-|& —

Remarks




Instruction List (10)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z
Logic XOR  |[%X]+,%A [X] < [X]VA, X « X+1 - 2 [o]-|-|& -
operation [%X]+,%B [X] <= [X]VB, X « X+1 - 2 |0|-|-|& -
[%X]+,imm4 [X] « [X]Vimm4, X « X+1 - 2 |0|—-|-|e -
XOR  [[%Y],%A [Y] « [YIVA [FFimm8] « [FFimm8]vA 2 [o|-|-|e -
[%Y],%B [Y] < [Y]VB [FFimm8] « [FFimm8]vB 2 |0|-|-|e -
[%Y],imm4 [Y] « [Y]Vimm4 [FFimm8] « [FFimm8]vimm4 2 [0]|—|—|& -
[%Y]+,%A [Y] < [YIVA, Y « Y+1 - 2 |o|-|-|e& -
[%Y]+,%B [Y] < [Y]VB,Y « Y+1 - 2 |10|—-|—-|e -
[%Y]+,imm4 [Y] « [Y]VImm4, Y « Y+1 - 2 |0|—-|-|e -
BIT %A, %A ArA - 1 |10(—-|—-|e —
%A,%B AAB - 1 (0|—-|-|« -
%A,imm4 Animm4 - 1 |0|-|-|e -
%A, [%X] AAX] AA[00imm8] 1(0|-|-|& -
%A, [%X]+ AA[X], X « X+1 - 1]0|-|-|e -
%A, [%Y] AnlY] AA[FFimm8] 1 |0|—|-|e -
%A, [%Y]+ AA[Y], Y « Y+1 - 1(0|-|-|& -
BIT %B,%A BAA - 1 (0|—-|-|« -
%B,%B BAB - 1 |0|—|-|e -
%B,imm4 BAimm4 - 1 |10|-|-|e -
%B,[%X] BA[X] BA[00imm8] 1]0|-|-|e -
%B,[%X]+ BA[X], X < X+1 - 1 |0|—|-|e -
%B,[%Y] BA[Y] BA[FFimm8] 1(0|-|-|& -
%B,[%Y]+ BA[Y], Y « Y+1 - 1 (0|-|-|e -
BIT [%X],%A [X]AA 00imm8]AA 1 |0|—|-|e -
[%X],%B [X]AB [00imm8]AB 1(0|-|-|& -
[%X],imm4 [X]aimm4 [00imm8]Aimm4 1 |0(—-|-|¢ -
[%X]+,%A [X]AA, X « X+1 - 1 |0|-|-|e -
[%X]+,%B [XIAB, X « X+1 - 1(0|-|-|e& -
[%X]+,imm4 [XIAimm4, X « X+1 - 1 |0(—-|-|e -
BIT [%Y],%A [Y]AA [FFImm8]AA 1 |0|-|-|e -
[%Y],%B [Y]~B [FFimm8]AB 1(0|-|-|& -
[%Y],imm4 [Y]Aimm4 [FFimm8]Aaimm4 1 |0(—-|-|¢ -
[%Y]+,%A [YIAA Y « Y+1 - 1 |0|-|-|e -
[%Y]+,%B [YIAB, Y « Y+1 - 1(0|-|-|& -
[%Y]+,imm4 [YIAimm4, Y « Y+1 - 1 |0(—-|-|e -

Remarks




Instruction List (11) S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol

Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z

Logic CLR [00addr6],imm2 [[00addr6] < [00addr6]Anot (2imm2) - 2 |10(—-|-|& O

operation [FFaddr6],imm2 |[FFaddr6] «— [FFaddr6]anot (2imm2) - 2 [0]|-|—-|& O

SET [00addr6],imm2 |[00addr6] « [00addr6]v(2imm2) - 2 [0]|—-|—-|& O

[FFaddr6],imm2 |[FFaddr6] « [FFaddr6]v(2imm2) - 2 [0|—-|-|« @]

TST [00addr6],imm2 | [00addr6]A(2imm2) - 1 |0|-|-|e O

[FFaddr6],imm2 |[FFaddr6]a(2imm2) - 1 (0]|—-|—|& O

Shift and SLL %A A (C¢~D3«-D2+D1«D0«-0) — 1 [0|—|e« —

rotate %B B (C«~D3«-D2«-D1«D0<«-0) - 1 [0]-|e|e -

[%X] [X] (C«<~D3¢«D2¢D1«D0«0) 00imm8] (C«—D3«-D2«-D1«D0«0) 2 [0]—|oe -

[%X]+ [X] (C<~D3¢«D2D1«D0«0), X « X+1 — A -

[%Y] [Y] (C<~D3«-D2+-D1«+-D0«0) [FFimm8] (C«~D3«-D2«+D1«-D0«-0) 2 |0|—|e|e -

[%Y]+ [Y] (Ce~D3¢-D2¢D1¢D0«0), Y « Y+1 - 2 [0]—|o|e -

SRL %A A (0-D3—-D2—-D1—-D0—C) - 1 [0|—|e« —

%B B (0»D3—D2—D1—-D0—C) - 1 |0|-|e|e -

[%X] [X] (0»D3—D2—D1—-D0—C) 00imm8] (0-»D3—D2—D1—-D0—C) 2 [0]—|o|e -

[%X]+ [X] (0»D3—D2—D1—-D0—C), X « X+1 — 2 |10|—|e|e —

[%Y] [Y] (0»D3—D2—D1—-D0—C) [FFimm8] (0—»D3—D2—D1—-D0—C) 2 |0|—|e|e -

[%Y]+ [Y] (0»D3—D2—D1—-D0—C), Y « Y+1 - 2 [0]—|o|e -

RL %A A (CD3«D2«D1«D0«C) - 1 |0|—-|e|e —

%B B (C«-D3¢-D2«-D1«D0«C) - 1 |0|-|e|e -

[%X] [X] (C<~D3¢D2¢D1«D0«C) [00imm8] (C«~D3«D2¢D1«D0«C) 2 [0]|—|o|e -

[%X]+ [X] (C<~D3¢«-D2¢D1«D0«C), X « X+1 — 2 |10|—|eo|e -

[%Y] [Y] (C<~D3¢D2¢D1¢D0«C) [FFimm8] (C<~D3«D2«D1«D0«C) 2 [o]-|olo -

[%Y]+ [Y] (C<~D3¢-D2¢-D1¢-D0«C), Y « Y+1 - 2 [0]—|o|e -

RR %A A (C-»D3-D2—-D1-D0—-C) - 1 |0|—-|e|e -

%B B (C—»D3—-D2—-D1—-D0—C) - 1 |0|-|e|e -

[%X] [X] (C-»D3—-D2—-D1—-D0—-C) 00imm8] (C—»D3—D2—D1—-D0—C) 2 [0]-|o|e -

[%X]+ [X] (C»D3—D2-D1—-D0—-C), X « X+1 - 2 |o]-|o|o -

[%Y] [Y] (C—»D3—-D2—-D1—-D0—C) [FFimm8] (C—»D3—D2—D1—D0—C) 2 [o]-|olo -

[%Y]+ [Y] (C—»D3—-D2—-D1-D0—-C), Y « Y+1 - 2 [0]—|o|e -

8/16-bit LDB %BA,%XL BA « XL - 1 (0|—-|-|- —

transfer and %BA,%XH BA « XH - 1])0|-|-|- -

operation %BA, %YL BA < YL - 1])0|-|-|- -

%BA,%YH BA « YH - 1 |10(—-|—-|—- —

%BA,%EXT BA « EXT - 1 (0|—-|—-|—- -

%BA,%SP1 BA « SP1 - 1 |0|—-|-|- -

%BA,%SP2 BA « SP2 — 1 |10(—-|—-|—- —

Remarks




Instruction List (12)

S1C63000 Core CPU

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|I|C|Z
8/16-bit LDB %BA,imm8 BA « imm8 — 1 (0|—|-|- O,@h
transfer and %BA,[%X]+ A [X], B « [X+1], X « X+2 - 2 |0|-|-|- -
operation %BA,[%Y]+ A [Y],B[Y+1], Y < Y+2 - 2 |0|—|-|- -
LDB %XL,%BA XL « BA — 1 |10(—-|—-|—- —
%XL,imm8 XL « imm8 X « imm16 (imm8 set in EXT is used as high-order 8 bits) 1 |0|-|-|—- O,@l
%XH,%BA XH « BA - 1 |0|—|-|- -
LDB %YL,%BA YL « BA - 1 |10(—-|—-|—- —
%YL,imm8 YL < imm8 Y « imm16 (imm8 set in EXT is used as high-order 8 bits) 1 |0|-|-|—- O,@l
%YH,%BA YH <« BA - 1 |0|—|-|- -
LDB %EXT,%BA EXT « BA - 1 (1|-|-|- -
%EXT,imm8 EXT < imm8 - 1 (1|-|-]-|O@l,@h
@rh,@xh
LDB %SP1,%BA SP1 « BA - 1 |10(—-|—-|—- —
%SP2,%BA SP2 « BA - 1 [(0|—|—-|—- -
LDB [%X]+,%BA [X] « A, [X+1] « B, X « X+2 - 2 [0|—|—|—- -
[%X]+,imm8 [X] « i3~0, [X+1] « i7~4, X « X+2 - 2 |0|-|-|-| O@l,@h
LDB [%Y]+,%BA [Y] A, [Y+1] « B, Y « Y+2 - 2 [o|-|-|- -
ADD %X,%BA X « X+BA - 1 |0|—|-|e -
%X,sign8 X ¢ X+sign8 (sign8=-128~127) X « X+imm16 (imm8 set in EXT is used as high-order 8 bits) 1 [(0|-|-| OOl
%Y,%BA Y < Y+BA - 1 (0|—-|-|« -
%Y,sign8 Y « Y+sign8 (sign8=-128~127) Y « Y+imm16 (imm8 set in EXT is used as high-order 8 bits) 1 |0|-|-|e OOl
CMP %X,imm8 X-imm8 (imm8=0~255) X-imm16 (imm8 set in EXT is used as high-order 8 bits) 1 [0]-|oe OOl
%Y,imm8 Y-imm8 (imm8=0~255) Y-imm16 (imm8 set in EXT is used as high-order 8 bits) 1 [0]-|oo OOl
INC %SP1 SP1 « SP1+1 - 1 |0|—|-|e -
%SP2 SP2 « SP2+1 - 1 |10(—-|—-|e —
DEC %SP1 SP1 « SP1-1 - 1 (0|—-|—-|« -
%SP2 SP2 « SP2-1 - 1 |0|—|-|- -
Stack PUSH |[%A [SP2-1] « A, SP2 « SP2-1 - 1 (0|—|-|- —
operation %B [SP2-1] « B, SP2 « SP2-1 - 1 (0|—|—-|—- -
%F [SP2-1] « F, SP2 « SP2-1 - 1 |0|—|-|- -
%X ([(SP1-1)#4+3]~[(SP1-1)#4]) « X, SP1 « SP1-1 - 1 |0|-|-|- -
%Y ([(SP1-1)#4+3]~[(SP1-1)4]) « Y, SP1 « SP1-1 - 1 |0|-|-|- -
POP %A A < [SP2], SP2 « SP2+1 - 1 |0|—|-|- -
%B B « [SP2], SP2 « SP2+1 - 1 |10(—-|—-|—- —
%F F « [SP2], SP2 « SP2+1 - 1 |e|e|e|e -
%X X « ([SP1#4+3]~[SP1#4]), SP1 « SP1+1 - 1 |0|—|-|- -
%Y Y « ([SP1#4+3]~[SP1#4]), SP1 « SP1+1 - 1 |0|-|-|- -

Remarks




Instruction List (13)

S1C63000 Core CPU

*1: sign16(s15-s8) = imm8, sign16(s7—-s0) = sign8

Classification Mnemonic Basic function Extended function Clk Flags Symbol
Opcode Operand (when "LDB %EXT, imm8" is executed) E|l|C|Z
Branch control{JrR sign8 PC « PC+sign8+1 (sign8=-128~127) PC « PC+sign16+1 (sign16=-32768~32767)*1 1 |0|-|-|-| O@rl
JR %A PC < PC+A+1 - 1 |0(—-|-|- -
%BA PC « PC+BA+1 - 1 |0|—-|-|- —
JR [00addr6] PC « PC+[00addr6]+1 - 2 |10|—|-|- @]
JRC sign8 If C=1 then PC « PC+sign8+1 (sign8=-128~127) If C=1 then PC « PC+sign16+1 (sign16=-32768~32767)*1 1 (0|-|-|-| O@rl
JRNC |sign8 If C=0 then PC « PC+sign8+1 (sign8=-128~127) If C=0 then PC « PC+sign16+1 (sign16=-32768~32767)*1 1 [(0|-|—-|—-| O,@rl
JRZ sign8 If Z=1 then PC « PC+sign8+1 (sign8=-128~127) If Z=1 then PC « PC+sign16+1 (sign16=-32768~32767)*1 1 |0|-|-|—-| O@rl
JRNZ [sign8 If Z=0 then PC « PC+sign8+1 (sign8=-128~127) If Z=0 then PC « PC+sign16+1 (sign16=-32768~32767)*1 1 (0|-|-|-| O@rl
JP %Y PC«Y — 1 |0|—-|-|- —
CALZ |imm8 ([(SP1-1)#4+3]~[(SP1-1)#4]) « PC+1, SP1 « SP1-1, - 1 |0|-|-|-
PC « imm8
CALR |sign8 ([(SP1-1)#4+3]~[(SP1-1)#4]) « PC+1, SP1 « SP1-1, ([(SP1-1)#4+3]~[(SP1-1)*4]) « PC+1, SP1 « SP1-1, 1 |0|-(-|-| O@r
PC « PC+sign8+1 (sign8=-128~127) PC « PC+sign16+1 (sign16=-32768~32767)*
CALR |[00addr6] ([(SP1-1)#4+3]~[(SP1-1)#4]) « PC+1, SP1 « SP1-1, - 2 |0|—|-|- O
PC « PC+[00addr6]+1 —
INT imm6 [SP2-1] « F, SP2 « SP2-1, - 3 (0|—-|—-|- -
([(SP1-1)#4+3]~[(SP1-1)#4]) « PC+1, SP1 « SP1-1, -
PC « imm6 (imm6=0100H~013FH) —
RET PC « ([SP1#4+3]~[SP1+4]), SP1 « SP1+1 - 1 |0|-|-|- -
RETS PC « ([SP1#4+3]~[SP1#4]), SP1 « SP1+1, PC « PC+1 - 2 |o|-|-|- -
RETD [imm8 PC « ([SP1#4+3]~[SP1x4]), SP1 « SP1+1 - 3 (0|-|-|-| O.@h@I
[X] « i3~0, [X+1] « i7~4, X « X+2 -
RETI PC « ([SP1#4+3]~[SP1#4]), SP1 « SP1+1 - 2 |o|ololo -
F « [SP2], SP2 « SP2+1 -
System HALT Halt - 2 |0|—|-|- -
control SLP Sleep - 2 |0|—-|—-|- -
NOP No operation (PC« PC+1) - 1 (0]|—-|—|- —
Remarks
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In some S1C63 models, other development software tools are provided for the part indicated as "S1C63xxx
Development Tool" and "+" (Steps 3 and 5).
For details, refer to the tool manual associated with each specific model.

. Programming

Create assembly source files using the work bench or an
editor.

. Assembly and Linking

2-1) Start up the work bench.

2-2) Create a project file, then insert source files into the
project.

2-3) Execute the build process.

The work bench executes the assembler and linker
sequentially to generate an executable object file.

. Option Data Creation *

Create the option HEX/document files (function option,
segment option, melody data) using the option data
creation tools.

. Debugging

4-1) Start up the debugger from the work bench.
4-2) Load the executable object file and option HEX files,
then debug the program using the debug commands.

. Mask Data Creation *

When the program development has been completed,
create a mask data file.

5-1) Create the program HEX files using the HEX
converter.

5-2) Convert the program and option document files into
a mask data file using the mask data checker.

5-3) Submit the mask data file to Seiko Epson.




Work Bench wb63 (1)

Development Tools

Outline

Windows

[Project] window

The work bench provides an integrated development environment
with Windows GUI. Creating/editing source files, selecting files
and major startup options, and the startup of each tool can be
made with simple Windows operations.

WorkBench63 Version x.xx- sub.s
File  Edit Wiew Build Toolz: ‘Window Help

Inzert

NEFEEEEEEEEE
& |PerEe0ePaR x| [absolte Obiect 7 ,.*E*,,|';'§| ” %|E|ED”

This window shows the currently
opened work space folder and lists all
the source files in the project, with a
structure similar to Windows Explorer.
Double-clicking a source file icon
opens the source file in the [Edit]
window.

[Output] window

[Edit] window

£ test files
i S T sub.s l=l
[ Goto Label I 'l
1|; sub.s
2 |; AS63 test program {subroutine)
3
y .global RAM_BLK1
5
6 | ;*xxx% RAM block 1 initialize wsxsx
7
8 .global IMIT_RAM_BLK1
9 | INIT_RAM_BLK1:
18 1db %ext ,RAM_BLK1@h
4 1 1db %x1,RAM_BLK1@1 ;set RAM_BLKA addre:
KN 12 1d [%x]+,0x8
A '

Linker 63 Ver ®.xx
Copyright (C) SEIKO EPSON CORP. 1998-2881

Created absolute object file "TEST.ABS"

This window displays the messages
delivered from the executed tools in a
build or assemble process.
Double-clicking a syntax error
message with a source line number
displayed in this window activates or

error has occurred can be viewed.

Link 8 error{s) 8 warning{s)

Build Done.

]

For Help, press F1

opens the [Edit] window of the corresponding
source so that the source line in which the

[tna7calts [ [CAP[NOM [

This window is used for editing a
source file. A standard text file can
also be displayed in this window.
Two or more windows can be opened
in the edit window area.




Work Bench wb63 (2)

Development Tools

Tool bars

[Standard] tool bar

[New] button
Creates a new document (source, header or project).

[Open] button
Opens a document (source, header or project).

[Save] button
Saves the document in the active [Edit] window to the file. The file will be overwritten.

[Save All] button

[Cut] button
Cuts the selected text in the [Edit] window to the clipboard.

[Copy] button
Copies the selected text in the [Edit] window to the clipboard.

[Paste] button
Pastes the text copied on the clipboard to the current cursor position in the [Edit] window.

[Find] button
Finds the specified word in the active [Edit] window.

[Find Next] button
Finds next target word towards the end of the file.

[Find Previous] button
Finds next target word towards the beginning of the file.

[Print] button
Prints the document in the active [Edit] window.

[Help] button
Displays the help window.

HlEExEEE D

Saves the documents of all [Edit] windows and the project information to the respective files.

o]

[

uild] tool bar

[Assemble] button

Assembles the assembly source in the active [Edit] window.
[Build] button

Builds the currently opened project using a general make process.
[Rebuild All] button

Rebuilds the currently opened project.

[Stop Build] button
Stops the build process being executed.

'©
c

ild] tool bar
[HEX Convert] button
Invokes the HEX converter.

[Disassemble] button
Invokes the disassembler.

[Debug] button
Invokes the debugger with the specified ICE parameter file.

IPAF!B?AEIE.F'AH "l

[ICE Parameter] pull-down list box
Selects the ICE parameter file for the model being developed. In this box,
all the ICE parameter files that exist in the "Dev63" directory are listed.

H B
P&REIB07.PAR
I.-’-‘«bsolute Object hd l

[Output Format] pull-down list box

Selects an executable object file format.

The build process will generate an executable object in the format selected
here.

Intel Hex
rotorola §

[Window] tool bar
% [Cascade] button
Cascades the opened [Edit] windows.

ml [Tile Horizontally] button

Tiles the opened [Edit] window horizontally.

El [Tile Vertically] button

Tiles the opened [Edit] window vertically.

Controls on [Edit] window

ﬁ [Insert Into project] button
=2 Inserts the source file being edited into the current opened project.

[Goto Label] pull-down list box
Goes to the selected label position.

Goto Label: I




Work Bench wb63 (3)

Development Tools

Menus
[File] menu New... ([Ctrl]+[N]) [View] menu Standard Bar
Creates a new document (source, header or project). n Shows or hides the standard toolbar.
_— Open... ([Ctrl]+[O]) Status Bar
Hew.. Clr+N Opens a document (source, header or project). v Standard Bar Shows or hides the status bar.
Open... Cirl+0 Close v Status Bar Output Window
Clase Closes the active [Edit] window. v Output windaw Opens or closes the [Output] window.
Open Workspace... v Project Window Project Window
OpenWorkspace... X ) . X
Close Workspace Opens a project. v Buﬂd Bar Opgns or closes the [Project] window.
= Close Workspace v window Bar Build Bar
Cave CHl+S Closes the currently opened project. Shows or hides the build toolbar.
Gave e Save ([Ctrl]+[S]) Eull Screen window Bar
Save E” Saves the document in the active [Edit] window to the file. Shows or hides the window toolbar.
- Save As... Full Screen
Erint... Cil+P Saves the document in the active [Edit] window with another file Maximizes the [Edit] window area to the full screen size.
Print Preview name.
FPage Setup... Save All
Saves the documents of all [Edit] windows and the project [Insert] menu File...
1 S“t."s information to the respective files. : Inserts the specified file to the text in the [Edit] window.
2 main.s Print... ([Ctrl]+[P]) Files into project...
5 st Prints the document in the active [Edit] window. Efle"'_ _ Adds the specified source file in the currently opened project.
= Print Preview Files inta project...
Exit Displays a print image of the document in the active [Edit] window.

The file names listed in this

menu are recently used source

and project files.

Selecting one opens the file.

Page Setup...

Displays a dialog box for selecting paper and printer. [Build] menu

Exit

Terminates the work bench.

Aszemble Chi+F7
- Build F?
[Edit] menu Undo ([Ctrl]+[Z]) Fsbuild Al
" Undoes the previous executed operation in the [Edit] window. - .
Edit Cut ([Ctri+[X]) Stop Build Ctrl+Break
Unda CtrkeZ Cuts the selected text in the [Edit] window to the clipboard. Debug Fg
Copy ([Ctrl]+[C]) .
Cut Chrl+.
CE_ Ct:I:C Copies the selected text in the [Edit] window to the clipboard. lice;'ngs“' " Har
paste (Cul}(v)
Lasie e Pastes the text copied to the the [Edit] window. B
Select &) Chl+d Select All ([Ctrl]+[A])
Find..  Chl+F Selects all text in the active [Edit] window.
Replace Chl+H Find... ([Ctrl]+[F])
GoTo  ChkG Finds the specified word in the active [Edit] window.

Replace ([CtrI]+[H])

Replaces the specified words in the active [Edit] window.

Go To ([Ctrl]+[G])

Jumps to the specified line or label in the active [Edit] window.

Assemble ([Ctrl]+[F7])

Assembles the assembly source in the active [Edit] window.

Build ([F7])

Builds the currently opened project using a general make process.
Rebuild All

Rebuilds the currently opened project.

Stop Build ([Ctrl]+[Break])

Stops the build process being executed.

Debug ([F5])

Invokes the debugger with the specified ICE parameter file.
Settings... ([AlIt]+[F7])

Displays a dialog box for selecting tool options.

ICE parameter file...

Displays a dialog box for selecting an ICE parameter file.

Output Format...

Displays a dialog box for selecting an executable object file format.




Work Bench wb63 (4)

Development Tools

Menus

[Tools] menu

Hex Conwerter...
Dizazzembler...

WinFOG
WwWinSOG
winM LA
WinMDC

Options...

HEX Converter...

Invokes the HEX converter.
Disassembler...

Invokes the disassembler.

WinFOG

Invokes the function option generator.
WinSOG

Invokes the segment option generator.
WinMLA

Invokes the melody assembler.
WinMDC

Invokes the mask data checker.
Options...

Displays a dialog box for setting work bench options.

[Window] menu

Lascade
Tile Horizontally

This menu appears when an [Edit] window is opened.
Cascade

Cascades the opened [Edit] windows.

Tile Horizontally

Tiles the opened [Edit] window horizontally.

Tile Wertically Tile Vertically
Arange lzons Tiles the opened [Edit] window vertically.
Cloze Al Arrange Icons
Arranges the minimized [Edit] window icons.
Close All
Closes all the [Edit] windows opened.
[Help] menu Help
Displays the [Help] window.
= About WBE3...
Help Displays a dialog box showing the version of the work bench.
About WBE3...

Short-Cut Key List

Ctrl + N Creates a new document
Ctrl+ O Opens an existing document
Ctrl + F12 Opens an existing document
Ctrl+S Saves the document

Ctrl + P Print the active document

Ctrl + Shift + F12

Print the active document

Ctrl+Z

Undoes the last action

Alt + BackSpace

Undoes the last action

Ctrl + X Cuts the selection and puts it on the clipboard
Shift + Delete Cuts the selection and puts it on the clipboard
Ctrl+ C Copies the selection to the clipboard

Ctrl + Insert Copies the selection to the clipboard

Ctrl +V Inserts the clipboard contents at the insertion point
Shift + Insert Inserts the clipboard contents at the insertion point
Ctrl + A Selects the entire document

Ctrl + F Finds the specified text

F3 Finds next

Shift + F3 Finds previous

Ctrl +H Replaces the specified text with different text

Ctrl + G Moves to the specified location

Ctrl + F7 Assembles the file

F7 Builds the project

Ctrl + Break Stops the build

F5 Debugs the project

Alt + F7 Edits the project build and debug settings

Ctrl + Tab Next MDI Window

Short-cut-key Opens the popup menu

Shift + F10 Opens the popup menu

Error Messages

<filename> is changed by another editor.

Reopen this file?

The currently opened file is modified by another
editor.

Cannot create file: <filename>

The file (linker command file, debugger command
file, etc.) cannot be created.

Cannot find file: <filename>

The source file cannot be found.

Cannot find ICE parameter file

The ICE parameter file cannot be found.

Cannot open file: <filename>

The source file cannot be opened.

You cannot close workspace while a build

is in progress.

The project close command or work bench
terminate command is specified while the build

Select the Stop Build command before closing. task is being processed.

Would you like to build it?

The debugger invoke command is specified when
the build task has not already been completed.




Assembler as63 (1)

Development Tools

Outline
Converts the mnemonic of the source files into object codes (machine

language) of the S1C63000. The results are output in a relocatable object file.
This assembler includes preprocessing functions such as macro definition/call,

conditional assembly, and file-include functions.

Flowchart

Assembly source file
—

Assembler
as63

file.lst file.o

Relocatable  Object file

list file

to Linker

file.ms file.err

Preprocessed Error file
source file

Start-up Command Usage
Usage: as63 [options] <file name>
Options: -d <synbol > Add preprocess definition

-e Qutput error log file (.ERR)

-g Add source debug information in object
-1 Qutput relocatable list file (.LST)
-C I gnore character case of synbols

-0 <file name> Specify output file nane
File name: Source file nanme (.S or .M

Pseudo-instructions

#include  <file name> Inserts other file in the source file.

#define <define name> [<string>] Defines a character string with a define name.

#defnum  <defnum name> <value> Defines a value with a defnum name.

#macro <macro name> [par] [,par] ... Defines a statement string with a macro name.
<statements> (par: Dummy parameters)

#endm

#ifdef <name> Conditional assembling
<statements 1> <name> defined: <statements 1> is assembled.

[#else <name> undefined: <statements 2> is assembled.
<statements 2>]

#endif

#ifndef <name> Conditional assembling
<statements 1> <name> undefined: <statements 1> is assembled.

[#else <name> defined: <statements 2> is assembled.
<statements 2>]

#endif

.code Declares the start of a CODE section.

.data Declares the start of a DATA section.

.bss Declares the start of a BSS section.

.abs Specifies absolute assembling.

.org <address> Specifies an absolute address.

.align <alignment number> Specifies alignment of a section.

.comm <global symbol> <size> Defines a global symbol and secures memory area in a

bss section.
comm <local symbol> <size> Defines a local symbol and secures memory area in a
bss section.

.set <symbol> <address> Defines an absolute address for a symbol.

.global <symbol> Declares the symbol as global.

.codeword <data>[ <data> ... <data>] Defines codes in the CODE section.

.word <data>[ <data> ... <data>] Defines data in the DATA section.

list Turns output ON(.list)/OFF(.nolist) in the assembly list

.nolist file. (Effective only when the -l option is specified)

.stabs "<file name>", FileName Outputs source information for debugging.

.stabn 0, FileEnd (Effective only when the -g option is specified)

.stabn

<line number>, Linelnfo




Assembler as63 (2)

Development Tools

Numbers and symbols can be used as terms in expressions.
The expression is calculated as a signed 16-bit data.
Do not put any space or TAB between operator and number.

Operators Priority
0) Parenthesis 1
+ Plus sign 2
- Minus sign 2
~ Negation 2
H Acquires 8 high-order bits 3
AL Acquires 8 low-order bits 3
* Multiplication 4
/ Division 4
% (%%) Residue 4
+ Addition 5
- Subtraction 5
<< Shifting to left 6
>> Shifting to right 6
== Equal (relational operator) 7
1= Not equal (relational operator) 7
< Less than (relational operator) 7
<= Less than or equal (relational operator) 7
> Greater than (relational operator) 7
>= Greater than or equal (relational operator) 7
& Bit AND 8
" Bit XOR 9
| Bit OR 10
&& AND (relational operator) 11
Il OR (relational operator) 12

Error Messages

Address out of range

The specified address is out of range.

Cannot open <file kind> file <FILE NAME>

The specified file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The specified file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

Directory path length limit
<directory path length limit> exceeded

The path name length has exceeded the limit.

Division by zero

The divisor in the expression is 0.

File name length limit <file name length limit>
exceeded

The file name length has exceeded the limit.

lllegal macro label <label>

The internal branch label in macro definition is incorrect.

lllegal macro parameter <parameter>

The macro parameter is illegal.

lllegal syntax

The statement has a syntax error.

Line length limit <line length limit> exceeded

The number of characters in one line has exceeded the limit.

Macro parameter range
<macro parameter range> exceeded

The number of macro parameters has exceeded the limit.

Memory mapping conflict

The address is already used.

Multiple statements on the same line

Two or more statements were described on one line.

Nesting level limit <nesting level limit> exceeded

Nesting of #include has exceeded the limit.

Number of macro labels limit
<number of macro label limit> exceeded

The number of internal branch labels has exceeded the limit.

Out of memory

Cannot secure memory space.

Second definition of label <label>

The label is already defined.

Second definition of symbol <symbol>

The symbol is already defined.

Symbol name length limit
<symbol name length limit> exceeded

The symbol name length has exceeded the limit.

Token length limit <token length limit> exceeded

The token length has exceeded the limit.

Unexpected character <name>

An invalid character has been used.

Unknown label <label>

Reference was made to an undefined label.

Unknown mnemonic <name>

A nonexistent instruction was used.

Unknown register <name>

A nonexistent register name was used.

Unknown symbol <name>

A reference to an undefined symbol was made.

Unknown symbol mask <name>

The symbol mask has a description error.

Unsupported directive <directive>

Warning Message

A nonexistent pseudo-instruction was used.

Expression out of range

The result of the expression is out of the effective range.

Invalid symbol mask

The symbol mask is not defined correctly.

Second definition of define symbol <symbol>

The symbol is already defined.

Section activation expected, use <.code/.bss>

There is no section definition.




Linker k63

Development Tools

Outline

branch instructions.

=)

Links the relocatable objects created by the assembler by fixing
the memory locations, and creates executable absolute object
codes. The linker also provides a branch optimization function that
automatically inserts, deletes or corrects extension codes for

Flowchart
from Assembler
Linker Relocatable ICE
command file object file(s) parameter file

| CE paraneter file (.PAR)

Conmand paraneter file (.CM

Linker
1k63 .
— — — — — —
Link Symbol Absolute Cross Absolute Error file
map file file object file reference file list file
<L
to Debugger
Start-up Command Usage
Usage: k63 [options] <file names>
Options: -d Di sabl e all branch optinization
-di Di sabl e insertion of branch extension
-dr Di sabl e removal branch optim zation
-e Qutput error log file (.ERR)
-9 Add source debug information
-1 Qut put absolute list file (.ALS)
-m Qutput map file (. MAP)
-o <file name> Specify output file name
-s Qut put synbol file (.SYM
- X Qutput cross reference file (. XRF)
-code <address> Speci fy CODE start address
-data <address> Specify DATA start address
-bss <address> Specify BSS start address
-rcode <file name>=<address> Specify CODE start address of the file
-rdata <file nane>=<address> Specify DATA start address of the file
-rbss <file name>=<address> Specify BSS start address of the file
- def sym <synbol >=<address> Define synbol address
File names: Relocatable object file (.0

Error Messages

Branch destination too far from <address>

The branch destination address is out of range.

CALZ for non zero page at <address>

The specified address is out of the range
(0x0000-0x00ff).

Cannot create absolute object file <FILE NAME>

The absolute object file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The file cannot be read.

Cannot relocate <section kind> section of
<FILE NAME>

The relocatable section cannot be allocated.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

llegal address range <address> for a code at
<address>

The address specified by TST/SET/CLR is out of the
range (0x0000—0x003f or OxffCO—Oxffff).

lllegal file name <FILE NAME>

The file name is incorrect.

lllegal file name <FILE NAME> specified with
option <option>

The file name specified with the option is incorrect.

lllegal ICE parameter at line <line number> of
<FILE NAME>

The ICE parameter file contains an illegal parameter
setting.

lllegal object <FILE NAME>

The input file is not an object file in IEEE-695 format.

lllegal option <option>

An illegal option is specified.

No address specified with option <option>

Address is not specified with the option.

No code to locate

There is no valid code for mapping.

No ICE parameter file specified

ICE parameter file is not specified.

No name and address specified with option
<option>

Name and address are not specified with the option.

No object file specified

Object files to be linked are not specified.

Out of memory

Cannot secure memory space.

<section kind> section <address>-<address>
overlaps with <section kind> section
<address>-<address>

The address range of the section overlaps with
another section's address range.

<section kind> section <address>-<address>
overlaps with the unavailable memory

The address range of the section overlaps with
the unavailable memory.

Unresolved external <label> in <FILE NAME>

Reference was made to an undefined symbol.

Unusable instruction code <instruction code>
in <FILE NAME>

Warning Messages

The object contains an instruction invalid for the model.

Cannot create <file kind file <FILE NAME>

The file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

No debug information in <FILE NAME>

Debugging information is not included in the file.

No symbols found

Symbols cannot be found.

Second definition of label <label> in
<FILE NAME>

The label has already been defined.

Second ICE parameter file <FILE NAME>
ignored

Two or more ICE parameter files are specified.




HEX Converter hx63

Development Tools

Outline
Converts an absolute object in IEEE-695 format output from the
linker into ROM-image data in Intel-HEX format or Motorola-S
format. This conversion is needed when making the ROM or when
creating mask data using the development tools provided with
each model.

Flowchart
from Linker

bsol

Absolute

object file

Hex Converter
hx63

- ICE
parameter file

S— :
_file.hsa |_Motorola-S [————)
format files

LOr | filedsa |5

Intel-HEX
format files

—
fileh.hex

filel.hex

Error file
filec.hex file.csa
ROM or Mask data creation
Start-up Command Usage
Usage: hx63 [options] <file names>
Options: -b Do not fill unused nenmory with Oxff
-e Qutput error log file (HX63.ERR)

- Use Intel Hex format
-0 <file name> Specify output file nane
File nanmes: Absolute object file (.ABS)
| CE paraneter file (.PAR

Error Messages

Cannot create <file kind> file <FILE NAME>

The file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

lllegal file name <FILE NAME> specified with
option <option>

The specified hex file name is incorrect.

lllegal ICE parameter at line <line number> of
<FILE NAME>

The ICE parameter file contains an illegal parameter setting.

lllegal file name <FILE NAME>

The specified input file name is incorrect.

lllegal option <option>

An illegal option is specified.

lllegal absolute object format

The input file is not an object file in IEEE-695 format.

No ICE parameter file specified

ICE parameter file is not specified.

Out of memory

Warning Message

Cannot secure memory space.

Input file name extension . XXX conflict

Two or more file names with the same extension have been
specified. The last one is used.




Disassembler ds63

Development Tools

Outline
Disassembles an absolute object file in IEEE-695 format or a hex
file in Motorola-S format, and restores it to a source format file.
The restored source file can be processed in the
assembler/linker/hex converter to obtain the same object or hex
file.

Flowchart
from Hex converter

<L
Se—
[fiehsa |
[fielsa |

from Linker
—

IEEE-695 absolute
object file

Motorola-S file

Disassembler
ds63

Error file

file.ms
Preprocessed source file

Start-up Command Usage
Usage: ds63 [options] <file nane>

Options: -cl Use | ower case characters
-cu Use upper case characters
-e Qutput error log file (DS63. ERR)

-0 <file name> Specify output file nane

Fil e nanes: Absolute object file (.ABS or .CSA/.LSA/ . HSA)

Error Messages

Cannot create <file kind> file <FILE NAME>

The file cannot be created.

Cannot open <file kind> file <FILE NAME>

The file cannot be opened.

Cannot read <file kind> file <FILE NAME>

The file cannot be read.

Cannot write <file kind> file <FILE NAME>

Data cannot be written to the file.

lllegal file name <FILE NAME> specified with
option <option>

The specified output source file name is incorrect.

lllegal file name <FILE NAME>

The specified input file name is incorrect.

lllegal HEX data format

The input file is not a Motorola-S format file.

lllegal option <option>

An illegal option is specified.

Out of memory

Warning Message

Cannot secure memory space.

Input file name extension . XXX conflict

Two or more file names with the same extension have been
specified. The last one is used.

Cannot open Hex file xxx.csa

The file cannot be opened. It is assumed there is no data
memory.




Debugger db63 (1)

Development Tools

Outline

This software performs debugging by controlling the ICE hardware
tool. Commands that are used frequently, such as break and step,

Start-up Command Usage

- Usage-

db63. exe paraneter file name <startup options>

. S tions:
are registered on the tool bar, minimizing the necessary keyboard @ S . )
° . . conmand file: specifies a command file
operations. Morgover, soyrces, .reglst.ers, and cpmmand execution - comX(X: 1- 4) com port, default cont
results can be displayed in multiple windows, with resultant -b baud rate, 2400, 4800, 9600(default), 19200, 38400
increased efficiency in the debugging tasks.
Windows
& Db63 - Data HEE
File Run Break Trace Miew Option ‘Window Help [SOUrce] WindOW
JJ°| = = | =] | = = & LR | CLURS ‘ Displays programs with unassemble codes, source codes or
— disassemble and source codes.
- [o[xI| [ -[o]x]
; I—_l' PC  :0008 A
Search Label: il a F
[addy Code | Unassemnble Scurca||| B H| . .
o> 23 8888 Ba@y 1db x1,4 1db %x1,RAN_BLK1@1 X :[8867] = @ [Register] window
24 0889 1911 add [x]+,1 add [%x]+.1 v :[ARAA] = = Displays register values and monitor data.
25 @oBa 1998  adc [x]+.8 ade [%x]+.0 EICZ :1881 plays reg
26 886b 1990 adc [x]+,0 adc [%=]+,0 ||| SP1  :4A
Bl oo i
28 pood i . JSN[=1 5| | Qe
29 fetch register flag data trac« QUEUE : 118
ET code disasm AB X y EICZ addr data SP in BBBAAZACFS cycle [Trace] window
71 | F 1 0007 AAAA BOOO 0086 rF I = = Disnl ad
32 1980 adc [%x],8x00 F 1 G68687 AAAA BAAA 8886 wF [8884] = 1DF@ isplays traced data.
2 |- - F 1 8887 AAAA 8061 8067 rB [88881 = AAAA hd
4] 1FF8 ret F 1 0007 AAAA 0001 0BB7 wo L v
BOFD jr  @xfd F 1 0007 AAAA BOO1 Sooo aass o =
O8FE 1db %ext,6xfe F 1 8067 AAAA 06B1
Program area O2EF calr Oxef F 1 0887 AAAA 1081 ADDR: 0 1 2 3 4 5 6 7 8 9 ABCDEF » .
Data ram area | 0800 1db %ext,0x00 F 1 0007 AnAn 0001 o000 hA A A1 DFB AnnnAAAAa= [Data] window
Data rom area | BAB4 1db %x1,0x04 F 106007 AAAA 1881 J00I0 A AAAAAAA AAAARAAGA -
LCD area 1911 add [%x]+,0x81 F 1 0004 AAAA 8081 0020 A AAAAAARA AAAAAAARN Displays the contents of the data memory.
External memory| ———— ————-——---— F 1 8005 AAAA BOBO 0030 AAAAAAAA AAAAAAAR
10 area ‘ | 0040 AAAAAAAA AAAAAAAR
SiZF_'lJFFI]aI‘e;J 0050 AAAAAAAA AAAAAAAR
Size of S01 area : 0060 AAAAAAARA AAAAAAAR
Size of S02 area : 256 0070 AAAAAAAA AAAARARARRN [Command] window
Size of HLA area @ 1296 ol AAAAAAAA AAARARAAAR Used to enter debug commands and display the execution results.
> 0030 AAAAAAARA AAAAAAAR
KN A | o[
Fieady MLk




Debugger db63 (2)

Development Tools

Buttons Menus
Tool bar [File] menu Load File.. '
e [Key Break] button Reads an .ObJECt file in the IEEE-695 format into the debugger.
Forcibly breaks execution of the target program. Load File.. Load Option... . o )
. = Reads a program or optional HEX file in Motorola-S format into the
S [Load File] button Load Ophiar... debugger.
=4 Reads an object file in the IEEE-695 format into the debugger. Flash Memary Operation. .. Flash Memory Operation...
= [Load Option] button Eit Reads/writes data from/to the Flash memory or erases the Flash
- Reads a program or optional HEX file in Motorola-S format into the debugger. — memory.
[Source] button Exit
ES]  switches the display of the [Source] window to the source mode. Terminates the debugger.
= [Unassemble] button [Run] menu Go
Switches the display of the [Source] window to the unassemble mode. Executes the target program from the address indicated by the current PC.
) = Go to Cursor
- Mix] button
[S . ] . . . e Executes the target program from the address indicated by the current PC
witches the display of the [Source] window to the mix mode. Go ta Cursor S .
= to the cursor position in the [Source] window.
- [Go] button Gio from Reset Go from Reset
Executes the target program from the address indicated by the current PC. Step This menu item resets the CPU and then executes the target program
I [Go to Cursor] button ﬁe:-:t from the program start address (0x110).
= Executes the target program from the address indicated by the current PC to the cursor — Step
position in the [Source] window (the address of that line). Cornmand File. .. Executes one instruction step at the address indicated by the current PC.
* [Go from Reset] button Reset CPU Next ) _ o
Resets the CPU and then executes the target program from the program start address (0x110). Executes one |nstruct!on‘step at. the addres; |nd|cateq by the current
PC.The calr, calz and int instructions and their subroutines are executed
"’_, [Step] button _ _ o as one step.
Executes one instruction step at the address indicated by the current PC. Command File...
i [Next] button Reads a command file and executes the debug commands written in that file.
-+

Executes one instruction step at the address indicated by the current PC.
The calr, calz and int instructions and their subroutines are executed as one step.

Reset CPU
Resets the CPU.

[Reset] button
Resets the CPU.

[Break] Button

[Break] menu

=85 (3 Q4

Breakpaint Set...
Sets or clears a breakpoint at the address where the cursor is located in the [Source] window. SEIPLi 213
[Help] Button Qaté Break...
Displays the help window. Beqister Break...

Sequential Break. ..

Controls on [Source] window SIS
[;at [Find] button [Search Label] Search Label ﬂ Break List

Searches the specified word pull-down list box FNDED;:AM BLK: Break All Clear
and moves the source display ~ Moves the source display to IMIT RéM BLET:

to the found word location. the selected label location. LOOP:
M l:

Breakpoint Set...

Displays, sets or clears PC breakpoints.

Data Break...

Displays, sets or clears data break conditions.
Register Break...

Displays, sets or clears register break conditions.
Sequential Break...

Displays, sets or clears sequential break conditions.
Stack Break...

Sets stack area for break.

Break List

Displays all the break conditions that have been set.
Break All Clear

Clears all break conditions.




Debugger db63 (3)

Development Tools

Menus

[Trace] menu

Trace Mode Set..

Trace Mode Set...

Sets a trace mode and conditions.

Trace Search...

Searches trace information from the trace memory.

Trace §.ealch... Trace File...

Vsl Saves the specified range of the trace information displayed in the [Trace]
window to a file.
Command

[View] menu

Lommand
Program »
Diata Durnp
Begister
Trace

v Toolbar
v Statuz Bar

Activates the [Command] window.

Program (Unassemble, Source Display, Mix Mode)

Unassemble X - X
Sieupee Dk Opens or activates the [Source] wmdo_w and Q|splays the
M Mode program from the current PC address in the display mode

selected from the sub menu items.

Data Dump

Opens or activates the [Data] window and displays the data memory
contents from the memory start address.

Register

Opens or activates the [Register] window and displays the current values
of the registers.

Trace

Opens or activates the [Trace] window and displays the trace data sampled
in the ICE trace memory.

Toolbar

Shows or hides the toolbar.

Status Bar

Shows or hides the status bar.

[Option] menu

Log...
Record...

Mode Setting...

Log...

Starts or stops logging.

Record...

Starts or stops recording of commands executed.
Mode Setting...

Sets the debugger modes.

[Window] menu

Lascade
Tile

v 1 Cammand

Cascade

Cascades the opened windows.
Tile

Tiles the opened windows.

This menu shows the currently opened window names.
Selecting one activates the window.

2Data
3 Feg
4 Trace
5 Mix
[Help] menu Contents...
Hel|:- Displays the contents of help topics.
= About Db63...

Lontents...
About DBES...

Displays an About dialog box for the debugger.




Debugger db63 (4)

Development Tools

Debug Commands

Program memory operation

Program display

dd [<addrl> [<addr2>]]

Dump data memory

de [<addr> <datal> [..<datal6>]]

Input data

df [<addr1> <addr2> <data>]

Fill data area

Load file

a (as) [<addr> <mnemonic> [<file name>]] Assemble mnemonic u [<addr>] Unassemble display
pe [<addr> <codel> [..<code8>]] Input program code sc [<addr>] Source display
pf [<addr1> <addr2> <code>] Fill program area m [<addr>] Mix display
pm [<addrl> <addr2> <addr3>] Copy program memory
Symbol information
Data memory operation sy [{$<keyword>|#<keyword>}] [/a] List symbols

If [<file name>]

Load IEEE-695 format absolute object file

dm [<addrl> <addr2> <addr3>]

Copy data area

dw [<addrl> [..<addr4>]]

Option information

Set data watch address

lo [<file name>]

Flash memory/FPGA operation

Load Motorola-S format file

Il {{pldifis|m} [ {p|dlf|s|m}]]

Load data from Flash memory

od [{fog|sog|mla} [<addrl> [<addr2>]]]

Register operation

Dump option data

sfl [{pldIfis|m} [..{p|d]f|s|m}]] [-p]

Save data to Flash memory

efl

Erase Flash memory

xfer(s)

Erase FPGA

rd

Display register values

xfwr(s) <file name> ;{H|S} [;N]

Write to FPGA

rs [<reg> <value> [..<reg> <value>]]

Program execution

Modify register values
reg={pclalblx|ylflsp1|sp2|ext|q}

g [<addrl> [<addr2]]

Execute successively

xfcp(s) <file name> ;{H|S}

Compare FPGA data

xdp(s) <addrl> [<addr2>]

Trace

Dump FPGA data

gr [<addrl> [<addr2]]

Reset CPU and execute successively

tm [{-n|-s|-a} <trigger> [{a|m|e}[{i|o}] [<addrl> <addr2> [..<addr7> <addr8>]]

s [<step>] Step into Set trace mode
n [<step>] Step over td [<cycle>] Display trace information
ts [{pc|dr|dw} <addr>] Search trace information

CPU reset tf [[<cyclel> [<cycle2>]] <file name>] Save trace information into file

rst Reset CPU

Others

Break cv [<addrl> [<addr2>]] Display coverage information

bp [<addrl> [..<addr16>]] Set PC breakpoint cve Clear coverage information

bc (bpc) [<addrl> [..<addr16>]]

Clear PC breakpoint

com [<file name> [<interval>]]

Load & execute command file

bd [<data> {r|w|*} <addrl> <addr2>]

Set data break

cmw [<file name>]

Load & execute command file with intervals

bdc

Clear data break

rec [<file name>]

Record commands to a command file

br [<reg> <value> [..<reg> <value>]]

Set register break

log [<file name>]

Turn log output on or off

reg={pc|alb|x|y|flsp1|sp2|ext|q} ma Display map information
brc Clear register break md [<option> <num> [..<option> <num>]]  Set debugger modes option={-f|-ul-i|-s|-c|-il]-cm}
bs [<pass> <addrl> [<addr2> [<addr3>]]] Set sequential break q Quit debugger
bsc Clear sequential break ? Displays command usage
bsp [<addr1> <addr2> <addr3> <addr4>] Specify stack area
bl Display all break conditions A symbol can be used to specify an address as follows:
bac Clear all break conditions @<global symbol> or @<local symbol>@<source file name>




Debugger db63 (5)

Development Tools

Debugger Messages
ICE status

Command errors

Break by PC break Break caused by PC breakpoint

Break by data break Break caused by data break condition

Cannot load program/ROM data,
check ABS file

Failed to load program/ROM data; some file other
than IEEE-695 executable format was specified.

Break by register break Break caused by register break condition

Cannot open file

The file cannot be opened.

Break by sequential break Break caused by sequential break condition

Data out of range, use 0—0OxF

The specified number is out of the data range.

Key Break Break caused by pressing [ESC] key or [Key break] button

Different chip type, cannot load this file

A different ICE parameter is used in the file.

Break by accessing no map
program area

Break caused by accessing undefined program-memory area

end address < start address

The start address is larger than the end address.

error file type (extension should be CMD)

The specified file extension is invalid.

Break by accessing no map
data area

Break caused by accessing undefined data-memory area

FO address out of range, use 0—OxEF

FO address is invalid.

illegal code

The input code is not available.

Break by accessing ROM area  Break caused by writing to data ROM area

illegal mnemonic

The input mnemonic is invalid for S1C63000.

Out of SP1 area Break caused by accessing outside SP1 stack area

Incorrect number of parameters

The parameter number is incorrect.

Out of SP2 area Break caused by accessing outside SP2 stack area

Incorrect option, use -f/-u/-i/-s/-c/-ill-cm

An invalid mode setting option was specified.

Break by external break Break caused by signal input to ICE BRKIN pin

ICE errors

Communication error other than time-out
(overrun, framing, or BCC error)

communication error

Incorrect r/w option, use r/w/*

An illegal R/W option was specified.

Incorrect register name, use A/B/X/Y/IF

An invalid register name was specified.

Incorrect register name,
use PC/A/BIXIYIFISP1/SP2/EXTIQ

The specified register name is invalid.

Input address does not exist

CPU is running

Target is running.

Attempt is made to clear a break address that has
not been set.

ICE is busy

ICE is busy processing a job.

invalid command

This is an invalid command.

ICE is free run mode

ICE is operating in free-run mode.

invalid data pattern

The input data pattern is invalid.

ICE is maintenance mode

ICE is placed in maintenance mode.

invalid file name

The file name (extension) is invalid.

no map area, XXXX

No-map area is specified for accessing.

invalid value

The input data, address or symbol is invalid.

not defined ID, XXXX

ICE respond ID is invalid.

on tracing

System is tracing execution data.

Maximum nesting level(5) is exceeded,

cannot open file

Nesting of the com/cmw command exceeds the limit.

reset time out

CPU cannot be reset (for more than 1 second).

MLA address out of range, use 0—OxFFF

MLA address is invalid.

target down

Peripheral Circuit Board does not operate correctly
or remains reset.

Time Out!

Flash memory errors

Communication time-out

no such symbol

There is no such symbol.

no symbol information

No symbol information is available since the ".ABS"
file has not been loaded.

Number of passes out of range, use 0-4095

The specified pass count for sequential break is out
of range.

flash memory error, XXXX

Writing or erasing flash memory has failed at XXXX.

Number of steps out of range, use 0—-65535

The specified step count is out of range.

flash ROM is protected

Flash memory is protected against access.

SO address out of range, use 0-0x1FFF

SO address is invalid.

format error

Flash memory is not mapped.

SP1 address out of range, use 0—-0x3FF

The specified SP1 address is out of range.

Map information is not the same

Map information loaded from parameter file does not match
that in the parameter file.

verify error, XXXX

Command errors

Verify error has occurred when data was written to flash
memory.

SP2 address out of range, use 0-0xFF

The specified SP2 address is out of range.

symbol type error

Command warning

The specified symbol type (program/data) is incorrect.

Break address already exists

Attempt is made to set an already-set break address.

Identical break address input

Input command contains identical address.

Address out of range, use 0—0xXXXXX

The specified program memory address is out of range.

round down to multiple of 4

Watch data address is invalid.

Address out of range, use 0-OxFFFF

The specified data memory address is out of range.

User cancel

Command is aborted by the user.

Verify error

FPGA verify error.




Function Option Generator winfog (1) Development Tools

Outline
The function option generator winfog is the software tool for creating
the file necessary to generate mask patterns of several hardware
specifications such as 1/0 port functions. In addition, simultaneously
with this file, winfog can create a mask option setup file that are
required when debugging programs with the ICE.

Windows

FilsE) ToolD)  Heln(dd

9z 25 2 Option list area

Lists mask options set in the device information definition file
=] (s1c63xxx.ini). Use the check boxes in this area to select
each option. A selected option has its check box marked by v.

Root

#%7 OPTION NO.1 #%%
-—— 0SC1 STYSTEM CLOCK ——-

[ crystal(3z.765KHz) Crystal (32.768KHz) —--- Selected
[ CR 6OKHz OPTOL101 01

[ Moo 2 03C3 SY¥YITEM CLOCK

-[¥r CR 200KHz -—— 0OSC3 SYSTEM CLOCE ——-—
~[] CR Type 1.5NHz CR Z00EHz —--- Selected

[ Ceramic 4MH=z OFTO201 01

- No.l 03C1 3YITEN CLOCKE

EEEE S S

#®F OPTION NO.Z2 *%%¥

FEEE S S

Function option document area

*
~[7/ CR external resistor w #%% OPTION NO.3 #%+ Displays the contents of selected options in the function
No.3 INPUT FPORT FULL UP RES * ——— INPUT PCORT PULL UP RESISTOR --—— option document format. The contents displayed in this area
. EOO + KOO With Besistor ——-- Selected are output to the function option document file. When you
) ) + KO1 With Resistor —--- Selected change any selected item in the option list area, the display
..... [l ith Resistor in thi isi
+ K02 With Resistor ——--— Selected in this area is immediately updated.
""" [[] Gate Direct * KO3 With Resistor —--- Selected
=] O * K10 With Resistor ——-- 3elected
_____ F7 With Resistor +* Kl1l1 With Resistor ---- Zelected
. * K12 With BEesistor ---- Selected
""" [ Gate Direct * K13 With Resistor —--- Selected
i PTOANT N1 i
4| | | 1 P | »
Haking file(s) is completed hﬂessage area

When you create a file by selecting [Generate] from the [Tool]
menu or clicking the [Generate] button, this area displays a
message showing the result of the selected operation.




Function Option Generator winfog (2)

Development Tools

Buttons

Error Messages

_|
o
=3
o
o
<

o2 |&s @

[Open] button
Opens a function option document file.

[Generate] button

Creates a file according to the selected contents of the option list.

[Setup] button

Sets the date of creation, output file name and a comment included in the function
option document file.

[Device INI Select] button

Loads the device information definition file (s1c63xxx.ini).

[Help] button

Displays the version of winfog.

Menus
[File] menu Open
FilatEs Opens a function option document file.
= End
OpentQ? Terminates winfog.
End ()
[Tool] menu Generate
IW Creates a file according to the selected contents of the option list.
— Setup
Generate (& Sets the date of creation, output file name and a comment included
Setupis) in the function option document file.

Device IMNI Selact

Device INI Select
Loads the device information definition file (s1c63xxx.ini).

[Help] menu
HelptH:
Warzion () |

Version
Displays the version of winfog.

File name error

Number of characters in the file name or extension exceeds the limit.

lllegal character

Prohibited characters have been entered.

Please input file name

File name has not been entered.

Can't open File : xxxx

File (xxxx) cannot be opened.

INI file is not found

Specified device information definition file (.ini) does not exist.

INI file does not include FOG
information

Specified device information definition file (.ini) does not contain
function option information.

Function Option document file
is not found

Specified function option document file does not exist.

Function Option document file
does not match INI file

Contents of the specified function option document file do not match
device information definition file (.ini).

A lot of parameter

Too many command line parameters are specified.

Making file(s) is completed
[xxxx is no data exist]

Finished creating the file, but the created file (xxxx) does not contain
any data.

Can't open File: xxxx
Making file(s) is not completed

File (xxxx) cannot be opened when executing Generate.

Can't write File: xxxx
Making file(s) is not completed

Warning Message

File (xxxx) cannot be written when executing Generate.

Are you file update?
XxxX is already exist

Overwrite confirmation message
(Specified file already exists.)




Segment Option Generator winsog (1)

Development Tools

Outline

debugging programs with the ICE.

Windows

FiletF) TooliTd HelpiH)

The segment option generator winsog is the software tool for creating the
file necessary to generate mask patterns of LCD output specifications and
LCD output pin assignments. In addition, simultaneously with this file,
winsog can create a mask option setup file that are required when

IR 2 2

Option setup area

|Hemory Addresss/Data bit (00:h)

SEGMENT DECODE TAELE

como [comy [come [coms [srEc

SEGO

SEGL

SEGE

SEG2

SEG4

SEGE

SEGS

SEGT

SEGE

SEGS

SEGLO

SEG1L

SEG1Z

SEGL3

SEGL4

SEGLE

SEGLE

SEGL?

SEGLE

SEGLS

163 162 161 1F3
170 17e 171 160
143 14z 141 1E1l
150 152 1E1 140
01z 122 121 1032
123 1F0 122 1FLl
033 130 131 1z0
103 10z 101 1EZ
110 112 111 100
0EZ 0Ez 0El il
OF0 OFZ OFl OED
ocz Ocz ocl 100
opo onE oLl oco
053 073 053 0B3
O3 OaZ Oal 10e
op3 OFz 11z 13z
w)=11) OBZ OBl 0an
(uf=3c) 02z 021 1E2
os0 05z o5l os0
083 082 o5l 152

OUTPUT
Option

Se

[5G

BEER

Niti=

Making file(=) is completed.

Comprised of a display memory map, a segment decode
table, and buttons to select pin specifications. By clicking on
cells in the display memory map and segment decode table,
you can assign display memory addresses and bits.

Seg Selects LCD segment output.
Comp Selects DC-complementary output.
Peh- Selects DC-Pch open-drain output.
Nch- Selects DC-Nch open-drain output.
n Selects segment/common shared output.

Delete | Clears selected segment assignments.

Message area

When you create a file by selecting [Generate] from the [Tool]
menu or clicking the [Generate] button, this area displays a
message showing the result of the selected operation.




Segment Option Generator winsog (2)

Development Tools

Error Messages

=

o2 |[E|¢ % |Da

[Open] button

Opens a segment option document file.

[Save] button

Saves the current option settings to a file (segment assignment data file).
[Load] button

Loads a segment assignment data file.

[Generate] button

Creates a file according to the contents of segment options set.

[Setup] button

Sets the date of creation or output file name or a comment included in the segment
option document file.

[Device INI Select] button

Loads the device information definition file (s1c63xxx.ini).

[Help] button
Displays the version of winsog.

Menus

[File] menu

File{E}

Openio)

Open
Opens a segment option document file.
Record - Save
| Saves the current option settings to a file (segment assignment
data file).
Record - Load
Loads a segment assignment data file.
End
Terminates winsog.

Savel3)
Load(L}

Device INI Select

[Tool] menu Generate
IW Creates a file according to the contents of segment options set.
= Setup
Generate (G Sets the date of creation or output file name or a comment
Setupis) included in the segment option document file.

Device INI Select

Loads the device information definition file (s1c63xxx.ini).

HelptH:

[Help] menu

Version
Displays the version of winsog.

Yergion (A |

File name error

Number of characters in the file name or extension exceeds the limit.

lllegal character

Prohibited characters have been entered.

Please input file name

File name has not been entered.

Can't open File : xxxx

File (xxxx) cannot be opened.

INI file is not found

Specified device information definition file (.ini) does not exist.

INI file does not include SOG
information

Specified device information definition file (.ini) does not contain
segment option information.

Function Option document file
is not found

Specified function option document file does not exist.

Function Option document file
does not match INI file

Contents of the specified function option document file do not match
device information definition file (.ini).

Segment Option document file
is not found

Specified segment option document file does not exist.

Segment Option document file
does not match INI file

Contents of the specified segment option document file do not match
device information definition file (.ini).

Segment assignment data file
is not found

Specified segment assignment data file does not exist.

Segment assignment data file
does not match INI file

Contents of the specified segment assignment data file do not match
device information definition file (.ini).

Can't open File: xxxx
Making file(s) is not completed

File (xxxx) cannot be opened when executing Generate.

Can't write File: xxxx
Making file(s) is not completed

File (xxxx) cannot be written when executing Generate.

ERROR: SPEC is not set
Making file(s) is not completed

One or more SPEC cells are left blank when executing Generate.

ERROR: SEGMENT DECODE
TABLE is not set.
Making file(s) is not completed

Warning Message

Selected memory address/data bit has not been assigned to
SEG/COM terminal cells when executing Generate.

Are you file update?
Xxxx is already exist

Overwrite confirmation message
(Specified file already exists.)




Melody Assembler winmla (1)

Development Tools

Outline
Some S1C63 models have a built-in melody generator that outputs the sound
converted from the melody ROM data. The Melody Assembler winmla is the software
tool for converting the melody data created using an editor into the melody ROM data
and melody option setup data. In addition, simultaneously with this file, winmla can
create a HEX file that is required when debugging programs with the ICE.

Windows

B mbler)

FilstF) ToolD  Heln(dy

83| 2|

Option list area

Lists melody generator mask options set in the device
information definition file (s1c63xxx.ini). Use the check boxes
in this area to select each option. A selected option has its
check box marked by v.

Melody ROM option document area

g ROOE *
- No.20 optionz0 T TTT OFTION NO.20 TR
* ——— opticonz0 ---
----- [ selectl * gelectl —--- Selected
- r- selecti CPTz0O01 01
B Ho.21 Optionzl i
* ow*® QPTICN NO.21 *#**
..... [ selectl * ——— Optionzl ---
----- [ selectz * gelectl —-—— Selected
CFTz101 01

Making file(s) is completed

Displays the contents of selected options in the option
document format. The contents displayed in this area are
output to the melody ROM option document file. When you
change any selected item in the option list area, the display
in this area is immediately updated.

Message area

When you create a file by selecting [Generate] from the [Tool]
menu or clicking the [Generate] button, this area displays a
message showing the result of the selected operation.




Melody Assembler winmla (2)

Development Tools

Buttons

Error Messages

Tool bar

@

[Open] button
Opens a melody ROM option document file.

[Help] button
Displays the version of winmla.

[Generate] button

Sets the date of creation, output file name and a comment included in the melody
ROM option document file, and creates a file according to the selected contents of
the option list.

[Device INI Select] button
% Loads the device information definition file (s1c63xxx.ini).

Device IMNI Selact

Menus
[File] menu Open
FiletEd Opens a melody ROM option document file.
= Exit
OpentQ Terminates winmla.
Exiti
[Tool] menu Generate
IW Sets the date of creation, output file name and a comment included
= in the melody ROM option document file, and creates a file
GienerateliG)

according to the selected contents of the option list.
Device INI Select
Loads the device information definition file (s1c63xxx.ini).

[Help] menu
HelptH:
Warzion () |

Version
Displays the version of winmla.

File name error

Number of characters in the file name or extension exceeds the limit.

lllegal character

Prohibited characters have been entered.

Please input file name

File name has not been entered.

Can't open File : xxxx

File (xxxx) cannot be opened.

INI file is not found

Specified device information definition file (.ini) does not exist.

INI file does not include MLA
information

Specified device information definition file (.ini) does not contain
melody ROM option information.

Melody Data file is not found

Specified melody data file does not exist.

Melody ROM Option document
file is not found

Specified melody ROM option document file does not exist.

Melody ROM Option document
file does not match INI file

Contents of the specified melody ROM option document file do not
match device information definition file (.ini).

A lot of parameter

Too many command line parameters are specified.

MDT file error

Contents of the read melody data is incorrect.
(Details are saved with error symbols in the ELG file)

Can't open File: xxxx
Making file(s) is not completed

File (xxxx) cannot be opened when executing Generate.

Can't write File: xxxx
Making file(s) is not completed

Warning Message

File (xxxx) cannot be written when executing Generate.

Are you file update?
xxxx is already exist

Error Symbols

Overwrite confirmation message
(Specified file already exists.)

S (Syntax Error)

There is a fatal syntax error.

The control data is placed antecedent to the main data.
There is control data even though main data is not describes.
The specified value is out of the range.

O (ROM Over Flow)

The definition exceeded the ROM capacity.

R (Range Error)

The location counter value or the specified location exceeded the
upper limit of the melody ROM capacity.

W (Warning)

Warning




Melody Assembler winmla (3)

Development Tools

Melody Data
Sample melody Data

; nmelody sanple file

TEMPO
; mD-tenpo 0,1
TEMPO O 0 = 4 TEMPO O

« Comment
« Start mark of tempo data

1 =10

- 1 ceebeoo- Tempo data (0-15)

Tempo No. (0, 1)

END

MAI N
;no. cntl note scale j
' t est

7 G
6

(D\lG)U‘I-bOONP—‘Og
WP RPRPRONRR R
cCoOrRrNWAOWOG
%88@&%5&

P OOOOFr OO0OO0o
PP RPRPRRPLOOOO

Melody No. (0-15)
« End mark of tempo data

« Start mark of main data
unp tenpo

(@
(b)
()
(d)
(e)
®

(9)
(h)
0]

» Tempo data
Tempo data | Tempo (=) Tempo data | Tempo (¢ =)
0 30.0 8 60.0
1 32.0 9 68.6
2 34.0 10 80.0
3 36.9 11 96.0
4 40.0 12 120.0
5 43.6 13 160.0
6 48.0 14 240.0
7 53.3 15 480.0

— Jump bit

0: Not jumped.

L Tempo No. (0, 1) «
Jump bit (0, 1)
Pitch data (D4-D7#/38.4kHz, C4—-G6/32.768kHz, RR: Rest)

Note data (0-7)

Control bit (0-3)

» Note data

1: Jump is enabled. Set also when changing tempo and specifying a rest at the end of a melody.

END

CONTROL

o

END

Main data No.(0, 1, 2, ...494 max.)
« End mark of main data

« Start mark of control data

< Melody No. (m0—m15)

« mO starts from (a); (a—b—c—d)

« Jump from (d) to (a); (a—>b—c—d)
« Jump from (d) to (e); (e—>f—>g—h—i)
« End mark of control data

Note data

o

we | ]])

3y

L Control bit

Rest - g

~2
~L¢

0: Attack is disabled. (Tie)

1: Attack is enabled.
2: Rest
3: End of a melody




Mask Data Checker winmdc (1) Development Tools

Outline
The Mask Data Checker winmdc checks the format of the code/data ROM
HEX files generated by the HEX converter hx63 and the option document
files generated by the function option generator winfog, segment option
generator winsog and melody assembler winmla, and create a file
necessary to generate mask patterns. winmdc also has a function for
restoring the created mask data file into the original file format.

DATA GHEG Flowchart

F) ToolD) HelptH) Melody ROM
P Device information Code ROM Data ROM  Function option option Segment option
definition file HEX file HEX file document file  document file  document file
e
€0c63xxx.ini w t md
4| winmdc Packing
f————) Pack file )
£63xxx-yyy.paN| (mask data file) — To Seiko Epson

4| winmdc Unpacking
e
e R —
e e é




Mask Data Checker winmdc (2)

Development Tools

Buttons

1/0 Error Messages

Tool bar

me | [Pack] button
5 | Packs the ROM data file and option document file to create a mask data file for
= presentation to Seiko Epson.
=

[Unpack] button
Restores files in the original format from a packed file.

Loads the device information definition file (s1c63xxx.ini).

[Help] button
Displays the version of winmdc.

e
(=)=
% [Device INI Select] button

[File] menu End
Fils e Terminates winmdc.

End () |

[Tool] menu Pack
IW Packs the ROM data file and option document file to create a mask
= data file for presentation to Seiko Epson.
Pack (P} Unpack
Unpack (L0

Restores files in the original format from a packed file.
Device INI Select
Loads the device information definition file (s1c63xxx.ini).

Device INI Select

File name error

Number of characters in the file name or extension
exceeds the limit.

lllegal character

Prohibited characters have been entered.

Please input file name

File name has not been entered.

INI file is not found

Specified device information definition file (.ini)
does not exist.

INI file does not include MDC information

Specified device information definition file (.ini)
does not contain MDC information.

Can't open file : xxxx

File (xxxx) cannot be opened.

Can't write file: xxxx

ROM Data Error Messages

File (xxxx) cannot be written.

Hex data error: Not S record.

Data does not begin with "S".

Hex data error: Data is not sequential.

Data is not listed in ascending order.

Hex data error: lllegal data.

Invalid character is included.

Hex data error: Too many data in one line.

Too many data entries exist in one line.

Hex data error: Check sum error.

Checksum does not match.

Hex data error: ROM capacity over.

Data is large. (Greater than ROM size)

Hex data error: Not enough the ROM data.

Data is small. (Smaller than ROM size)

Hex data error: lllegal start mark.

Start mark is incorrect.

Hex data error: lllegal end mark.

End mark is incorrect.

Hex data error: lllegal comment.

Model name shown at the beginning of data is incorrect.

Function Option Data Error Messages

Version
Displays the version of winmdc.

[Help] menu

HelptH:

Option data error :

lllegal model name.

Model name is incorrect.

Option data error :

lllegal version.

Version is incorrect.

Option data error :

lllegal option number.

Option No. is incorrect.

Option data error :

lllegal select number.

Selected option number is incorrect.

Option data error :

Mask data is not enough.

Mask data is insufficient.

Option data error :

lllegal start mark.

Start mark is incorrect.

Option data error :

lllegal end mark.

Yergion (A |

End mark is incorrect.

Segment Option Data Error Messages

LCD segment data error :

lllegal model name.

Model name is incorrect.

LCD segment data error :

lllegal version.

Version is incorrect.

LCD segment data error :

lllegal segment No.

Segment No. is incorrect.

LCD segment data error :

lllegal segment area.

Display memory address is out of range.

LCD segment data error :

output specification.

lllegal segment

Specified output mode is incorrect.

LCD segment data error :

lllegal data in this line.

Data is not hex number or output mode.

LCD segment data error :

Data is not enough.

Segment data is insufficient.

LCD segment data error :

lllegal start mark.

Start mark is incorrect.

LCD segment data error :

lllegal end mark.

End mark is incorrect.
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