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Configuration of product number

Devices
S1 C 88104 F 0AO01 00

Packing specifications

00 : Besides tape & reel
0A: TCP BL 2 directions
0B : Tape & reel BACK
OC:TCPBR 2 directions
0D:TCP BT 2 directions
OE: TCP BD 2 directions
OF : Tape & reel FRONT
0G: TCP BT 4 directions
OH: TCP BD 4 directions
0J : TCP SL 2 directions
OK:TCP SR 2 directions
OL : Tape & reel LEFT

OM: TCP ST 2 directions
ON:TCP SD 2 directions
OP:TCP ST 4 directions
0Q:TCP SD 4 directions
OR: Tape & reel RIGHT

99 : Specs not fixed

Specification

Package
[D: die form; F: QFP, B: BGA]

Model number

Model name
[C: microcomputer, digital products]

Product classification
[S1: semiconductor]

Development tools
S5U1 C 88348 _Di 1 00

L Packing specifications
[00: standard packing]

Version
[1: Version 1]

Tool type

Hx : ICE

Ex : EVA board

Px : Peripheral board

Wx: Flash ROM writer for the microcomputer
Xx : ROM writer peripheral board

Cx : C compiler package
Ax : Assembler package
Dx : Utility tool by the model
Qx : Soft simulator

Corresponding model number
[88348: for S1C88348]

Tool classification
[ C: microcomputer use]

Product classification
[S5U1: development tool for semiconductor products]
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1 OVERVIEW OF THE S1C63/S1C88 FAMILY SIMULATOR PACKAGE

1 OVERVIEW OF THE SIC63/S1C88 FAMILY
SIMULATOR PACKAGE

1.1 Overview

The S1C63/51C88 Family Embedded System Simulator Package is a development tool package for the
S1C63 Family and S1C88 Family microcomputers. The simulator included in this package allows you to
debug S1C63/S1C88 programs created using just a PC, without an in-circuit emulator (ICE) or other
dedicated hardware. In addition to providing general debugging functions, the simulator simulates push-
buttons or a key matrix that use I/O ports and LCD displays. The package includes utilities for creating
bitmap and LCD panel data.
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1 OVERVIEW OF THE S1C63/S1C88 FAMILY SIMULATOR PACKAGE

1.2 Overview of Tools

The following provides an overview of the software tools included in the package.

Simulator (Sim63.exe, Sim88.exe)
This software simulates device operations and debugging on a PC. Various functions are executed
using commands entered from the keyboard or from files. Frequently-used break and single-step
commands are registered to the toolbar to minimize repetitive keyboard tasks. Program code, register
contents, and command execution results can be displayed in a multi-window screen to facilitate
debugging. You can also simulate push-buttons or key matrix that use I/O ports and LCD displays. A
different simulator is provided for each of the S1C63 Family (5im63) and S1C88 Family (Sim88)
microcomputers.

LCD panel customize utility (LcdUtil.exe) Common to S1C63/S1C88 Family
This utility creates a panel layout and COM/SEG port assignment data required by the simulator
(Sim63/Sim88) to simulate a monochrome LCD panel display. Icons and other display objects are
loaded from bitmap files (.bmp) and may be created with general-purpose paint software, enabling
simulation of the actual product screen.

Bitmap utility (BmpUtil.exe) Common to S1C63/S1C88 Family

This utility creates bitmap image data (e.g., character data) for the dot matrix LCD display. The output
data is created in the assembly source format with specified labels assigned to it to allow you to
assemble data without modifications and link it to the program.

Port setting utility (PrtUtil.exe) Common to S1C63/S1C88 Family

This utility creates port setting data for the simulator (Sim63/Sim88) to simulate target key events
using the PC keyboard.

Logic analyzer (LogAna.exe) Common to S1C63/S1C88 Family
This utility loads a log file created in the [I/O Terminal] window of the simulator (Sim63/Sim88) and
displays the I/O port status recorded in the file as a waveform.

ROM data setting utility (Rom88.exe) Only for S1C88 Family use
This utility loads a ROM image data file in binary format to the simulator (5im88). It can also save the
memory data patched in the Sim88 [Dump] window to a ROM image data file.

2 Seiko Epson Corporation S5U1C88000Q MANUAL
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2 INSTALLATION

2 INSTALLATION

This chapter describes the installation and operating environment for the tools included in the package.

2.1 Operating Environment

The following operating environment is required to use the S1C63/51C88 Family Embedded System
Simulator Package.

Personal computer
An IBM PC/ AT or compatible, having a 400-MHz Pentium or faster CPU and 64 MB or more of RAM.
# As an index of performance when using the personal computer with the condition above, Sim63 can

simulate real-time execution of an application with a 0.5 MHz OSC3 clock, and Sim88 can simulate
an application with a 1 MHz OSC3 clock.

Display
Minimum 800 ( 600 display resolution (SVGA)

Hard disk

Installation of this package requires a minimum of 50 MB of free hard disk space (more space is highly
recommended).

System software

To operate, the package requires that Windows be pre-installed. (For details, refer to Readme_E.txt of
S5U1C88000Q.)

Other
In addition to this package, development of S1C63 Family applications requires the S1C63 Family
Assembler Package. For S1C88 Family applications, the S1C88 Family Integrated Tool Package is
required.

S5U1C88000Q MANUAL Seiko Epson Corporation 3
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2 INSTALLATION

2.2 Installation Method

To install the development tools, use the installer (Setup.exe).

To install the tools
7] (1) Start Microsoft Windows. If the OS is already active, close active programs.

(2) Download the S5U1C88000Q compressed file from the user’s site of Seiko Epson, and
Setup.exe decompress it into an arbitrary folder.

-l.'lu

(3) Double-click Setup.exe.

x|  Welcome to ...
The install wizard starts and displays the welcome
dialog box.

Telcome to the InstallShield Wizard for
C63/88 Simulator Package Yer.x.x

Tl:\e InstallShieldR Wizard will install CG3/08 .
Sinlator Peckase Yersx on vour coupufer. (4) Click on the [Next>] button to proceed.

The End User Software License Agreement window
appears. Be sure to read the license agreement before
installing the software.

< Back Cancel

mulator Packs

(5) If you accept the terms of the license agreement,
select "I accept the terms of the license agreement”,
and click the [Next>] button.
ok ice 1o Leers Thi I  lsal asrosmant (Chereeean) belnes o If you do not accept the terms, select the [Cancel]
o it e T e e ) button to exit the installer.

License Azreement

Please read the following license azreement
careful ly.

End User Software License Agreenent i’

use with Epson semiconductor products, including any sccompanying
explanatory written materials (the “Software™).

BEFORE IMNSTALLING, COPYING OR OTHERWISE USING THE SOFTWARE, YOU MUST
AGREE WITH THE TERMS AND CONDITIONS OF THIS AGREEMEMT. IF YOU AGREE, =

I accept the terus of the |icense asresment Print |

& [ do not accepl the terms of the [icense azresment:

IstallS Hield

< Back lies | Bancel |

Choose Destination Location
A dialog box for specifying the folder in which to install
the SIC63/SIC88 Family embedded system simulator

Choose Destination Location
Select folder where setup will install files.

Please enter the location to install SvstemSimulator¥.o.x

Vou may type a new folder nane or click the browse button to find a new package appears.

location.

(6) Check the installation directory that is displayed.
Browse. .. To install in another folder, click [Browse...] to bring
up the [Choose Folder] dialog box. Select the instal-
lation folder from the list in the dialog box, or enter
the folder path in the [Path] text box and click the

ImstallShisld
< Back Hext > | Cancel | [OK] button.
(7) Click the [Next>] button.
4 Seiko Epson Corporation S5U1C88000Q MANUAL

(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



Ready to Install the Program
The wizard is ready to bezin installation.

Click Install to bezin the installation.

If you want to review or change any of your installation settings, click
Back. Click Cancel to exit the wizard.

IstallShizld

< Back [{TIAEEITTY Cance|

InstallShield Fizard Complete

The InstallShield Wizard has successful ly
installed C63/89 Simulator Packaze Yer.x.x.
lick Finish to exit the wizard.

< Back  [{FTRiShT Cancel

To end installation

2 INSTALLATION

(8) The installation confirmation window appears.
To start installation, click the [Install] button.

InstallShield Wizard Complete
(9) Click [Finish] to terminate the installer.

All dialog boxes that appear during installation have a [Cancel] button. To prematurely terminate
installation, click [Cancel] in the dialog box when it is displayed.

To uninstall

To uninstall the installed tools, use "Add /Remove Programs" on the Control Panel.

2.3 Directories and Files after Installation

The installer copies the following files in the specified directory (default is "C:\EPSON\SIM\"):

[EPSON\SIM]
README_E.TXT ..Readme_E text file (English)
README_J.TXT ..Readme_J text file (Japanese)
[S1C63] ..51C63 Family simulator folder
SIM63.EXE ...Simulator
XXXXXXXX.INT ...INT file
XXxxxxxx.PAR ...Parameter file
XXxxxxxx.BMC ...Component file
..... ...Other related files
[SAMPLE] ...Sample folder

README_E.TXT ..Explanation of sample programs (English)
README_J.TXT  ..Explanation of sample programs (Japanese)

SAMPLEX xxx ...Sample files

S5U1C88000Q MANUAL Seiko Epson Corporation 5
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2 INSTALLATION

[S1C88]
SIM88.EXE
XxXxXxxX.INI
Xxxxxxxx.PAR
xxxxxxxx.BMC

[SAMPLE]
README_E.TXT
README_J. TXT
SAMPLEX .xxx

[UTILITY]
BMPUTIL.EXE
LCDUTIL.EXE
LOGANA EXE
PRTUTIL.EXE
ROMBSS.EXE

[DOC]
[ENGLISH]
REL_xxx_E.TXT
TBD_E.PDF

[JAPANESE]
REL_xxx_J.TXT
TBD_J.PDF

...51C88 Family simulator folder
...Simulator

..INI file

...Parameter file

...Component file

...Other related file

...Sample folder

...Explanation of sample programs (English)
...Explanation of sample programs (Japanese)
...Sample files

...Utility folder

...Bitmap utility

...LCD panel customize utility
...Logic analyzer

...Port setting utility

..ROM data setting utility

...Document folder (English)
...Release note
...Manuals (PDF)

...Document folder (Japanese)
...Release note
...Manuals (PDF)

Online manual 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 will be provided in the Microcomputer User's Site of Seiko Epson.

Refer to the Readme file included in the package for installation.

Seiko Epson Corporation
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3 S1C63 FAMILY SIMULATOR

3 SI1C63 FAMILY SIMULATOR

3.1 Overview

The S1C63 Family Simulator is a development tool for the S1C63 Family of 4-bit single-chip microcom-

puters. The simulator included in this package allows you to debug software created with the S1C63

assembler using just a PC, without an in-circuit emulator (ICE) or other dedicated hardware. In addition

to providing general debugging functions, the simulator simulates push-buttons or a key matrix that use

I/0 ports, serial and general port input/output, A/D conversion and LCD displays. The package

includes utilities for creating bitmap and LCD panel data.

The simulator has the following features and functions:

e Operations including LCD panel display can be simulated with a PC alone without any debugging
hardware.

e Various data can be referenced at the same time using multiple windows.

* Frequently used commands can be executed from tool bars and menus using a mouse.

e Also available are source display and symbolic debug functions which correspond to assembly source
codes.

* Consecutive program execution and two types of single-stepping are possible.

e Five break functions are supported.

¢ Trace function.

* An automatic command execution function using a command file.

£ Sim63 - Command M=

Fle Fun Break Trace ‘iew Option ‘Window Help

@0 see o ~vonra|e)

IR I =13 i e 1=
= PC  :0134
Search Label: il n p
[addy Code ] Unassenble | ajll B H]
532 s————————— main loop --———————- b :[@830] = 606F
533 MainLoop: ¥ :[88686] = Ba6F
534 8133  1ffc  halt HALT EICZ :p188
535 SP1  :88
536 H_LdWtoY Watchbata sP2 08
o> 537 8134 @888 1db ext,0 + LDB HEXT ,Word™H EXT :F®@
538 0135 0bOG 1db yl,0 + LDB %YL, Mord”L QUEUE :FFFF
£39 0136 1ee? 1d  a,[y]+ LD BAL[EY]+ || 9906138561 cycle
540 0137 fed? 1d b,3 LD . [eB00] = 7600
541 0138  1fcB 1db x1,ba LDB LHL,%BA [8064] = @BFF
542 0139 @92a 1ldb ba,2a LDB %BA, 67 [8888] = FFFF
543 B13a  1fc1  1ldb xh,ba LDB %XH, %BA ~|]| [888C] = FFFF
7] | KT i
= R
- - - - fetch fetch register -
—/ Q- [ ] ] £ B o TACIE
B1AB  1FE9 pop %x E 3 8830 08086
B1AC  1FEE pop %b E B 8830 8086
81AD 1FEF pop %a 8 0 AR30 OPB6
B1NE  1FF8 ret 0 0 BR30 0066
015 068D8 jr  Oxds 0 0 0030 0006
0123 1FFC halt 0 0 0p30 nmjj
2z
/0 T Ellmoaa =101x|
Pa S Address ARG
ey Break || [Ko0=0 Ki1=0 K02=0 K03=0 FO0=0 P01=0 PO2=0 FO3: =« |
> GIDR[ 0 1 2 3 4 567 839 ABCDEF |«
00-00-05.000 KOO << 0 ooo0 7 80@BOBFF FFFFFFFF
00:00:06,000 K00 << 1 00l FFFFFFFF FFFFFFFF
0020 FFFFFFFF FFFFFFFF
0020 FFFFFFFF FFFFFFFF
0040 FFFFFFFF FFFFFFFF
0050 FFFFFFFF FFFFFFFF
d “lljooen FFFFFFFF FFFFFFFF
KN 37 | K0 | » |
Ready [ [NOM
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3 S1C63 FAMILY SIMULATOR

3.2 Software Development Flow

Figure 3.2.1 shows the typical software development flow for the S1C63 Family. The items in bold
indicate tools and related files provided in this package.

Work Bench

wh63

Make

B, Assembly

source file(s)

file

A

Assembler

S$1C63 Family Assembler Package

Function Option

as63

Assembly

Generator winfog

list file(s)

Linker
command file

Preprocessed
source file(s)

3
Function option
HEX file

L
Function option
document file

Linker
k63

Symbol file

]

Absolute
list file

. § Absolute Cross Segment Option
Link map file Ok‘Jiect fi‘le m reference Generator winsog
file
‘ [ S—— [ ——
| e [ossa]  [msoc]
hx63 N Segment option  Segment option
Intel-HEX Motorola-S HEX file document file
format files format files
: Di nbler Mask Data Checker
ds63 winmdc
S — Mask
I — Lfie-PAn | data e
Disassembled @
source file ‘ SEIKO EPSON
Debugger
db63
0
In-Circuit Emulator
r————————— e e —17
' Bitmay [ —— '
O o Lfile.BMP ﬁ |
| ¢ |
Bitmap utility Port setting utility LCD panel customize utility H
| BmpUtil.exe PrtUtil.exe LecdUtil.exe !
| S — S — —Y_ Port —Y __LCD !
| file.PRT ?‘_Ie"ing file.LCD ?_Ilefinnion I
H ile ile '
I Assembly Bitmap |
' source file definition file '
| L ; |
Component [———— | f[————— Simulator |
| mapping file m project file !
| v !
| Simulator |
| sim63.exe |
! Embedded system simulator |
e e -

Fig.3.2.1 Software development flow

Note: In addition to this package, software development for the S1C63 Family requires the S1C63 Family
Assembler package as shown above.
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3 S1C63 FAMILY SIMULATOR

3.3 Overview of Simulation Functions and Operations

This section explains how the target application is simulated on a PC with the simulator sim63.

Supported MPUs

For the MPU models supported by the simulator, please refer to the "Supported MCU models and
peripherals” described in the Readme_E.txt.

Target applications
This simulator is best suited to simulating applications that require key input and LCD display
functions, such as watches, pocket calculators, electronic pocketbooks, and portable games.
OSC1 clock operation can be executed in real time. For OSC3 operation, real-time execution is possible
in the range of 500 kHz to 1 MHz. (With PCs running on a 400-MHz Pentium or equivalent or faster
and 64 MB RAM, real-time execution for approximately 500 kHz is possible.) However, for reasons
involving instruction-level simulation accuracy, it is not possible to simulate high-accuracy timing
tasks such as those for control systems.
Support for external devices is limited to monochrome LCD panels, backlight, keys, and a key matrix.

Note: Simulation on a PC is subject to some other limitations. The formal release version will support a
greater number of external devices. See Section 3.15, "Restrictions”, and the Readme_E.txt file.

Entering schematic information into the simulator
To set the information required to simulate the operation of external devices, load data from files.

Mapping of external devices and the internally-generated clock frequency

Create a component mapping file (file.cmp) by writing addresses to which external devices (e.g.
backlight control bit) are mapped, then load the file into the simulator. This allows simulated control
of these external devices. Use the component mapping file to set simulation conditions such as OSC1/
OSC3 oscillation clock frequencies. For more information on creating this file, see Section 3.12,
"Component Mapping File (.cmp)".

Entering key and key matrix specifications

Create a port setting file (.prt) containing a description of the relationship between key input ports
and the I/O ports comprising the key matrix and target and PC keyboards, then load the file into the
simulator. This allows simulated key input with the PC keyboard. For more information on creating
this file, see Chapter 7, "Port Setting Utility".

Entering LCD design

Create an LCD panel definition file (file.lcd) containing a record of LCD panel layout and SEG/COM
port assignments, then load the file into the simulator. This allows simulated display on LCD panels.

For more information on creating the LCD panel definition file, see Chapter 5, "LCD Panel Customize
Utility".

These files normally are loaded when the simulator starts.

S5U1C88000Q MANUAL Seiko Epson Corporation 9
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3 S1C63 FAMILY SIMULATOR

Loading and executing the target program

Use the simulator if the If command to load the target program and the g (or gr, s, n) command to run
it. To simulate the LCD display or external inputs/outputs during program execution, use the
simulator's [LCD] and [I/O Terminal] windows.

LCD display: Displayed in the [LCD] window as on an actual LCD.

Key input: Activate the [LCD] window and type the appropriate key on the PC keyboard. You
can also set and verify key input status in a dedicated window.

SVD evaluation: Manipulate the SVD slide bar on the [LCD] window to simulate SVD function.

Inputs/outputs of the serial interface and general ports, and A/D conversion:
Activate the [I/O Terminal] window and load an IOT file in which an input se-
quence is described to simulate the input/output functions.

10
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3.4 Input/Output Files

Simulator Parameter 10T IEEE-695  Source file(s)

project file file file object file Command file
e —

Simulator | flefsa |

W |:> sim63 file.ssa
: : : i file.csa

- . - ' - : Program/data Option

[iiooma] [rierog | Coiore ] "P&iTies”  Hex fis

file.lsa
Record file Log file Trace file

Port setting file
LCD panel definition file
Component mapping file

Fig.34.1 Input/output files

Parameter file (file_name.par)
This file contains memory information on each microcomputer model and is indispensable for starting
the simulator. This file is included in the S1C63 Family Assembler Package.

Absolute obiject file (file_name.abs)
This is an object file generated by the linker. This file is read into the simulator by the 1f command. By
reading a file in the IEEE-695 format that contains debug information, source display and symbolic
debugging can be performed.

Source file (file_name.s)
This is the source file of the above object file. It is read when the simulator performs source display.

Program HEX file (file_name.hsa, file_name.lsa)
This is a load image file (HEX file in Motorola S2 format) of the code ROM, and is read into the
simulator 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 converter.
Unlike files in the IEEE-695 format, these files cannot be used for source display or symbolic debug-
ging, but can be used to check the operation of final program data.

Data ROM HEX file (file_name.csa)

This is a load image file (HEX file in Motorola S2 format) of the data ROM, and is read into the
simulator by the lo command. This file is generated for the purpose of creating mask data from an
object file in the IEEE-695 format by the Hex converter. When an absolute object file in the IEEE-695
format is loaded, it is not necessary to load this file.

Function option HEX file (file_name.fsa)
This is the mask option setup file in Motorola S2 format that is generated by the function option
generator. This file is read by the lo command.

Segment option HEX file (file_name.ssa)
This is the mask option setup file in Motorola S2 format that is generated by the segment option
generator. This file is read by the lo command. Some models have no segment option, but a HEX file is
provided for setting up the simulator.

Simulator project file (file_name.spj)
This file is used to specify a parameter file, LCD panel definition file, component mapping file and
port setting file at the simulator start up. Enter file names using an editor to create this file. The
simulator can be started up if this file does not exist by selecting the files from a dialog box.

S5U1C88000Q MANUAL Seiko Epson Corporation 11
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10T file (file_name.iot)

This is the text file in which the input data used to simulate serial / general port inputs/outputs and
A /D conversions are described.

LCD panel definition file (file_name.lcd)

This file includes an LCD panel layout bitmap and SEG/COM port allocation information. Create this
file using the LCD panel customizing utility (LedUtil).

Component mapping file (file_name.cmp)
This is the text file that sets the addresses where the backlight are mapped.

Port setting file (file_name.prt)

This is the text file in which push keys, key-matrix configuration and the corresponding between the
keys and ports are described. Create this file using the port setting utility (PrtUtil).

Command file (file_name.cmd)

This text 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.

Log file (file_name.log)

This text file contains the executed commands and execution results. Output of this file can be con-
trolled by the log command.

Record file (file_name.cmd)

This text file contains the executed commands. Output of this file can be controlled by the rec com-
mand. This command can be used as a command file.

Trace file (file_name.trc)

This text file contains the specified range of trace information. Output of this file can be controlled by
the tf command.

12 Seiko Epson Corporation S5U1C88000Q MANUAL
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3.5 Starting and Terminating the Simulator

P Double-clicking this icon to start the simulator.

Eﬂ The dialog box shown below appears at the first time the simulator starts up. Enter the

. parameter file name or simulator project file name to the text box, or choose it using the
33, exe [Browse...] button (see Section 3.14 for the simulator project file).

Initial File x]| If the [Show this window at startup]

check box is deselected, this dialog box
will not appear from the next startup of

Parameter File:

[CAEPSONIS1c63\Samples\07Tmr_Watchipar63666.par  Browse... | the simulator and the same file will be
selected. After this, use the par command
' Show this window at startup ([File | Load Parameter File...]) to
Cancel | Efeldisplay this dialog box for changing the
ile.

When the check box is left on, the currently selected file name will appear in the text box at the next
startup of the simulator allowing choose of the file by clicking the [OK] button only.

When a parameter file is selected, the dialog box shown below appears.

Files ]| Enter the component mapping file name, LCD panel
Companent Mapping Fie definition file name and port setting file name to the
[CAEPSON'STe63Samples\ 0T mr_watchioamplel cmp | Browse.| | respective text boxes or choose them using the
—— [Browse...] button. This dialog box will appear at the
[CAEPSONYS 106345 amplesh07Trr_wiatchsample1 Icd Bowse | | NEXtstart-up of the simulator even if the [Show this
E— window at startup] is deselected. However, the selected
|E:\EPSDN\S‘IcBB\SampIes\D?Tmr_Watch\sampIe1.prt Browse...l file names will .appear n the t,eXt bOX?S at the ne.xt
startup of the simulator allowing choice of the files by
Carcel | clicking the [OK] button only.
This dialog box will not appear when a simulator

project file is selected.

Select [Exit] from the [File] menu to terminate the simulator.
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3.6 Windows

This section describes the types of windows used by the simulator.

3.6.1 Basic Structure of Window

The diagram below shows the window structure of the simulator.

[LCD] window

[Register ] window

[Source] window

£ 5im63 - Command
Fle Rur Break Trace View Optign Window Help

I ===

ma\@| / \

=] B3] -0 x|
Search Label: d il :C 5313!'
laddy] Code | | Tnassenble ] =|ll B H:
532 | [ —— main/ loop ————---—---—- X :[00830] = BOBF
533 MainLoop: ¥ :[0886] = BBOF
534 8133 1ffc halt EICZ :@8188
535 SP1  :88
536 WatchData sP2  :08
o 537 8134 8888 1ldb ext,8 LDB ord™H EXT :F@
538 8135 Bbag 1db yl,8 LDB rFd L QUEUE:FFFF
539 8136 1ee3 1d  a,[y]+ %A, [%V]+ || 9eBE138561 cycle
54f p137 1ed3 1d b,3 B,3 [6860] = 7860
541 8138 1fca 1db x1,ba %L, %BA [@8884] = @BFF
542 8139 892a 1db ba,2?a %BA,6%7 [8888] = FFFF
543 B813a 1fcl 1db =xh,ba %XH,%BA - [8BBC] = FFFF
A7) | KR |
o] L=
register
B X ¥
3 0830 0066
6 0838 00886
6 0838 00886
6 0838 00886
6 0838 00886
6 @838 I]Blflj
2
i Command 9 [=] S | |10 Teminal Bl Data N [=]ES}
Fil=  Edit
9 5 | [ fddress: /00000 | 4] ]
Key Break _I K00=0 KM =0 K02=0 K03=0 PO0=0 PO1=0 PO02=0 F’UB:;I
> 234567 83ABCDETF |«
00:00:05.000 KOO << O 8 B8BBFF FFFFFFFF
(00 00:06.000 K00 << 1 FFFFFF FFFFFFFF
FFFFFF FFFFFFFF
FFFFFF FFFFFFFF
FFFFFF FFFFFFFF
FFFFFF FFFFFFFF
o / h FFFFFF FFFFFFFF
KN 31 7] | KO ] | [ =
Ready liyiNLlM r

[Command] window [1/O Terminal] window [Trace] window [Data] window

Features common to all windows

(1) Open/close and activating a window
All windows except [Command] and [LCD] can be closed or opened.
To open a window, select the window name from the [View] menu. When a command is executed, the
corresponding window opens if the command uses the window for displaying the executed results.
To close a window, click the [Close] box on the window.
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
[Ctrl]+[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) Other
The opened windows can be cascaded or tiled using the [Window] menu.

14 Seiko Epson Corporation S5U1C88000Q MANUAL
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3.6.2 [Command] Window

7 -
group 1: program, data & register ... pe,pf,pm,alas) / dd,de,df,dm,dw /7 od / rd,rs

group 2: execution & break .......... g,gr,s,n,rst / bp,bc({bpc),bd,bdc,br ,brc,bs,bsc,bsp,bl,bac J
group 3: source & symbol ............ u,sc,m 7 sy

group 4: file & flash rom & fpga..... 1f,10 f 1f1,5fl,efl / =fer,zfuw,xfcp,zdp 7/ xfers,xzfurs,sfops,.
group 5: trace & coverage ........... tm,td,ts,tf 5 cv,cuc

group 6: others ......ccieiiiiicannns com,cmy,vec,log f ma,md,q,?

Type "7 <{qroup #>" to show group or "? <{command>" to get usage of the command.
>gr

Key Break

PC:613% A:@ B:0 X:[BB38] = O6AF Y:[06866] = OB6F EICZ:6188 SP1:88 SP2:880 EXT:F@
QUEUE:FFFF bus cycle:B88088852223 cycle

[6688] = 30060 [6064] = BOFF [B008] = FFFF [88BC] = FFFF

>

| v

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.

(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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3.6.3 [LCD] Window

Note: The [LCD] window cannot be closed.

The [LCD] window has the following functions:

(1) LCD display simulation
Displays the LCD panel defined in the LCD panel definition file. The icons and dot matrix change
their display status according to the program being executed.
Furthermore, the panel size and the color can be set using the following controls.

Ql - Scaling button & drop-down list
The panel size is magnified in 25% steps every time the button is clicked. If the size

has reached 200%, the next click reduces the size to 25%. The drop-down list allows
direct selection of the magnification rate.

I
i

]
0
il
v 100%
125%
160%
178%
200%

[T~ Y= =]| [BacKl [On], [Off] drop-down lists
I '

[,
e

_q
2

Set the LCD panel color.
[Back] Background color

| Automatic

HEEEEEEEN [On] Dot color when it is on
EEEEEEER [Off] Dot color when it is off
EDCEEEEN
| JEEmy Al B N
OO O e e

| tare Colors. .

(Backlight] button X
When this button is clicked, the dialog box
shown below appears allowing registration
of up to 4 backlight colors. The color can be
adjusted using the RGB sliders and selecting
the lower left check box turns the backlight

BhLiehtl | B Light? | Bklieht3 | BLight4 | " o5 B

on.
")
X T
IV , ............... O K ................ Oance| |
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(2) Capturing the panel image
E Camera button

Clicking this button captures the LCD panel image at that point and then transfers it to the
clipboard as a bitmap image. The captured image can be pasted to paint software to print and/or
saved to a file.

Since this button is invalid during program execution, program execution must be broken at the
desired image before it can be captured.

i Video button
Clicking this button enables the panel image recording function (can be saved as an AVI file).

When starting the program execution in this status, two dialog boxes to specify a file name and a
video compression format appear sequentially. Enter a file name and choose an available video
compression format. The recording continues until the program execution is broken.

The generated file can be played back with the Windows standard medium player.

This button cannot be cancelled after it has been clicked once. To cancel the recording, click on the
[Cancel] button in the file name input dialog box. The program will be executed, but the recording
is cancelled.

Note: The recording operation reduces the program execution speed.

(3) Key entry simulation
If the program being executed is waiting a key entry, key entry operation can be simulated using the
PC keyboard after activating the [LCD] window.
The correspondence between PC keys and ports should be defined in the port setting file.
This definition list can be displayed using the [Key List] button.

[Key List] button
K

3t The displayed contents are port name, target key name
Port Target Key PC Key 21l and PC key name, respectively from the left. The

EE? S\, E\I correspondence between PC keys and target keys can be
Kz E £ verified here.

ki R R The symbol on the left indicates the port status; H

K10 T T indicates that the port is high level and L indicates low
E]; E E level. The input level is different by the port specifica-
K13 I | [ tion of the model.

The key entry status can also be set in break status. The key entry status is maintained during the next
program execution until the user operates the key. This allows setting of the key entry status during
single-step operation.

The input port is fixed at active level if the pressed key is directly connected to the input port. In the
case of a key matrix, the input port goes active level only when the corresponding output port goes
active level.

(4) SVD simulation
This slider changes the detection level of the SVD to 17 steps.

(5) Simulating serial/general-purpose port input/output and A/D conversion
Use the [I/O] button to display the [I/O Terminal] window and to load an IOT file. This allows
simulation of serial interface input/output, general-purpose port input/output, and A/D conversion.
For more information, refer to the next section.

M [1/0] button
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3.6.4 [1/0 Terminal] Window

ke The [I/O Terminal] window provides an I/O text terminal

File  Edit function to display the input/output status of the general-
K00=0 KD1=0K02=0 K030 PO0=0POT=0P02=DP03: = || purpose ports, serial interface, and A /D converter by simulat-
00:00:05.000 KOO << 0 ing their inputs/outputs.

00:00:06.000 KO0 << 1

a |L|_J!

(1) Menu
[File] menu
File Open Loads an IOT file.
- e Save Saves the logs displayed in the window to a text file.
Eave Close Closes the IOT file (halts I/ O simulation).
Cloze
[Edit] menu
Edit Copy Copies a data range selected within the window to the clipboard.
B o Select Al All selects all logs in the window.

Select Al # The Copy/Select All menu can also be displayed by right-clicking anywhere in

the window.

(2) 10T file
The 10T file is a text file that contains a description of the following specifications. It is created in a
general-purpose editor.
a. Specify the general-purpose ports (Rxx, Pxx) to monitor the input/output status.
b. Specify the input timing to and the input level of general-purpose ports (Kxx, Pxx).
c. Specify the power supply voltage and the reference voltage of the A/D converter.
d. Specify the A/D input voltage.
e. Specify the serial interface input data.
Example:
[General I/0]
watch P00, POl, P02, P10, Pll, P20 <a
5.0 K00=1 <b The first value indicates the time in seconds from a reset.
5.5 K00=0 1/H=High,0/L=Low
8.0 K00=H
8.5 K00=L
[A/D Converter]
AVdd=3.0 &=c The values indicate voltages (V).
AVss=0.2
AVref=2.9
[A/D CH2]
2.40,2.39,2.38,2.37,2.36 <=d The values indicate voltages (V).
2.00, 2.10, 2.20, 2.30
0.5
0.65
0.80
[Serial CHI1]
"aBcDeFg" e Specify the input data using a character string
0x25,0x20,0x41 or hexadecimal value.

Load this file to simulate the status of each input pin. For detailed information on this file, refer to
Section 3.13, "IOT File (.iot)".
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(3) Starting and finishing input/output simulation
Follow the procedure given below to start input/output simulation:
1. Display the [I/O Terminal] window.
2. Load the IOT file by selecting [Open] from the [File] menu.
3. Run the target program from a reset state.

Although the IOT file can be loaded while running the target program, the simulator must be reset
before input/output status can be simulated.
To terminate input/output simulation, select [Close] from the [File] menu.

(4) Simulation and log display
When the specified input/output ports change state (from 1 to 0 or vice versa), or the serial interface
receives input data or sends output data, or the A/D converter receives analog signals as input, the
pertinent information is displayed in the window.

Example:
P00=1 RO1=1

AVAd=3.000 AVss=0.200 AVref=2.900 ] Initial data

00:00:01.029 S2 << 31h(1) N
00:00:02.033 S2 << 32h(2)
00:00:03.036 S1 >> 33h(3)
00:00:04.040 S1 >> 34h(4)
00:00:05.000 P30 << 0 P31 << 0
00:00:06.016 ADO << 2.400
00:00:07.020 ADO << 2.390
00:00:08.023 ADO << 2.380
00:00:09.027 ADO << 2.370
00:00:05.000 RO1 >> 1 ]

Log data

Immediately after a reset, the simulator displays the initial data. The contents displayed here are the
initial values of the general-purpose input/output ports specified with a "Watch" statement in the IOT
file's [General I/ O] section and the "AVdd", "AVss", and "AVref" values specified in the [A/D Con-
verter] section. These values are not displayed unless they are specified.

Displayed following the above is data input or output during the simulation. The numeric value
appearing at the beginning of each line indicates the elapsed time (in hours, minutes, and seconds)
since the simulator was reset. The symbols "<<" and ">>" denote input and output, respectively.

The data for each port and the contents of processing are described below.

General-purpose input/output ports:
When input or output on the ports specified with a Watch statement changes state, the simulator
displays the port names (Kxx, Pxx, Rxx) and the value after the change (0 or 1). Changes in input
occur synchronously with the timing written in the IOT file. If interrupts are enabled at this time,
an input interrupt is generated according to the interrupt conditions set.

A/D converter:
Each time the target program performs an A /D conversion, the data written in the IOT file is
loaded in sequence from the top (left) to simulate the A/D conversions performed. At this time,
the simulator displays the channel numbers (ADx) and the input voltages (V) loaded from the file.
If interrupts are enabled, an A /D conversion interrupt is generated after a certain period of time
has elapsed (sampling time + A /D conversion time) after the start of input. If a converted channel
has no specified data, the input on that channel is read out as level 0 voltage (equivalent to AVss).
If A/D conversion is performed more than a specified data count, the last data specified is read
out repeatedly. If a value smaller than AVss was specified, it is read out as level 0 (equivalent to
AVss); if a value larger than AVref was specified, it is read out as the maximum level (equivalent to
AVref).

Serial interface:
As the target program performs input/output via the serial interface, the simulator displays the
channel numbers (S1, S2) and the input/output values (hexadecimal values and ASCII characters)
for each byte transferred. For input, the input data written in the IOT file is read out sequentially
from the top (left). If interrupts are enabled, a serial interface interrupt is generated synchronously
with the timing at which the program finishes sampling the input.
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(5) Saving logs

The logs displayed in the [I/O Terminal] window can be saved to text files using [Save] from the [File]
menu.

Furthermore, a range of logs selected by dragging the mouse in the [I/O Terminal] window can be
copied to the clipboard using [Copy] from the [Edit] menu. The copied log can be pasted from the
clipboard into any document by using an editor. To copy all logs, use [Select All] from the [Edit] menu
to select all logs before copying to the clipboard.

Precaution

¢ In development environments where the S1C63/88 simulator is already installed, the components
corresponding to the serial interface must be added to the component map file (.cmp). When using
a model that does not support the serial interface, add NullDev.bmc to the component map file.
When using the A/D converter, make any necessary corrections to the component map file.

Example: 63666.cmp Example: 63458.cmp
[Internal] [Internal]

CPU=CPU.bmc CPU=CPU.bmc
LCD=LcdDrv63.bmc LCD=LcdDrv63.bmc

K/P/R port=KPRport.bmc K/P/R port=KPRport.bmc
SVD=SVD63 .bmc SVD=SVD63 .bmc
Sound=Soundé63.bmc Sound=Soundé63.bmc
Serial=Serial63666.bmc < Add Serial=Serial63.bmc < Add
Adc=Adc63.bmc < Add Adc=NullDev.bmc < Add

e The time at which the simulator simulates input/output operations is calculated from its instruction
execution cycles. This time differs slightly from the actual MCU (actual time).
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3.6.5 [Source] Window
W Mix = 10] x|
Search Label: I j il
|Addx Code | Tnassenble | |
(=43 1 @11a as a7 1db ext,7? + LDB %EXT,Data”L
72 8111 1a2d  and [y],d + AND [%¥],(™Dbit)&Bxf
73 -
¥y
75 @112 @988 1db ba,88 LDE %EBn, Bx80
6 8113 1fch 1db sp1,ba LDB %5P1,%BA
77 @114 8988 1db ba,8 LDE %Bn, Bx 00
@ 78 |8115 1fcé 1db sp2,ba LDB %SP2,%BA
9
g8
81 ;-I--I--I--I-+-I--I--I--I-+-I-+-I-+-I-++-I-+-I-++-I-+-I-++-I--I-++
82 ;change to high speed mode
83 ;-I--I--I--I-+-I--I--I--I-+-I-+-I-+-I-++-I-+-I-++-I-+-I-++-I--I-++
84 6116 as0n 1db ext,8 (+) 1db ext,8 -
| | AW

The [Source] window displays the contents of (1) to (3) 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 diagram 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
statements.

[Source] button

3. Unassemble mode
(selected by the [Unassemble] button or entering the u command)
In this mode, the window displays the addresses, codes, and unassembled
contents. This format is selected when the debugger starts up.

g

[Unassemble] button

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.

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.

* Display 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.

S5U1C88000Q MANUAL Seiko Epson Corporation 21
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



3 S1C63 FAMILY SIMULATOR

* Updating 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 0x0115 in the diagram)

(4) 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).
M 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
breakpoint will be cleared.

[Break] button

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
the cursor is located.

-]
[Go to Cursor] button

(5) 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_Rakd_BLE1:
IMIT_RaAb_BLE: [Search Label] pull-down list box
LOOF:
rbdl:

ﬂl [Find] button
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3.6.6 [Data] Window

Wi Data _ O] x|
ADDE | 0 N

FFOO @
FF10 =
FFZ20 @8
FF30 @
FF40 @
FFS50 =
FFel @
FF?70 @
A
A
*
*
]
]
*
*

FFa0
FF90
FFAD
FFEQ
FFCO
FFDO
FFED
FFFO

oo oY oo odE oo k@[
om ¥ @Y oo @ ¥ @@ Tk K
D@ ok @ ¥ k@ Tm ok ok ok om ok ok k|
o m ¥ @ ¥ ke m@m @ ¥ @@ k@
o @m ¥ @ ¥ k@@ @ ¥ T % @ ok =N
o m ¥ @ ¥ ke m@m @ ¥ k@ % T Ok =
¥ oK ¥ om@ ok ¥ @ oK @ K K K % K ¥ k|00
¥ oK ¥ o@D ok K @ oK @ K K K % ¥ ¥ kD
oK ¥ om ok K @ oK @ K K K % oK Ok k|
¥ oK ¥ om ok k @ ok @ ¥ K % % ¥ ¥ k|
oK ¥ om ok K K K @mm ok K % K ¥ k|
oK ¥ om ok K K oK ¥ D ok % % ¥ % k|
oK ¥ om ok K K oK ¥ @D ok % % ¥ ¥ k|
oK ¥ om ok K K oK ¥ @D oK % % ¥ ¥ kM
KN

mom ¥ om ok ok om o k ok ok ok N % ok koD~

(1) Displaying data memory contents
The [Data] window displays the memory dump results in hexadecimal numbers.
The display area is the entire 64K-word data memory space (RAM, data ROM, I/0O). The contents of
all addresses from 0x0000 to Oxffff can be displayed by scrolling the window. The contents of un-
mapped addresses in each microcomputer model are indicated by an "+".

* 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, g1, 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.

S5U1C88000Q MANUAL Seiko Epson Corporation 23
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



3 S1C63 FAMILY SIMULATOR

3.6.7 [Register] Window

PC @118

A A

B :a

X :[8@88a] = B888F
¥ :[8@88a] = B888F

EICZ :8848

5P1 88
5P2 :-@6@8
EXT :-d8
QUEUE : 88488

9008000800 cycle
[0088] = FFFF

[0884] = FFFF
[08688] = FFFF
[886C] = FFFF

Wi Reg =] B3

4 | 1

* Updating of display

(1) Displaying register contents

The [Register] window displays the contents of the PC, A
register, B register, X register and its memory, Y register and its
memory and flags (E, I, C, Z), stack pointers (SP1, SP2), EXT

register, and QUEUE register.

(2) Execution cycle counter

This counter calculates and indicates the number of executed
cycles or execution time since the CPU was reset.

(3) Monitor data

The debugger allows you to specify four addresses in RAM and
monitor the memory contents at these addresses. The [Register]
window displays the contents of these four watch data ad-
dresses (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 ad-

dresses as they are displayed on the screen.

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.

(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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3.6.8 [Trace] Window

trace fetch fetch register flag data trace =«
cycle addr code disasm AB X ¥ EICZ addr data SP  in
88815 8126 B821 ldb %ext,B8x21 8 8 3esd 8674 1191 —- —

ge814 8127 1aA1 bit [Zy], 8x81 8 8 3800 807 0181 FF21 rB

88813 6128 B6FD jrz Bxfd 8 8 3esd 8674 101 ——- —

88812 8126 8821 1db %ext, 8x21 8 8 3esd 8674 1101 ——— —

88811 8127 1aA1 bit [%y], 8281 8 8 386808 867 0181 FF21 rB

808818 6128 B6FD jrz Bxfd 8 8 3@B0 8674 M1O1 ——— ——

88889 8126 B821 ldb %ext, Bx21 8 8 3esd 8674 1101 —- —

ae8es o127 1afA1 bit [%y],8201 8 8 3080 8687 @181 FF21 r@

88887 8128 B6FD jrz Bxfd 8 8 3e@8 8674 101 ——- —

gaees 8126 @821 1db  Zext,8x21 8 8 3080 8870 1181 ——— —

88885 8127 1AA1 bit [Zy], B8z 8 8 39680 8674 0181 FF21 rB

gaaos 8128  B6FD jrz  Bxfd 8 8 3080 8670 8181 ——— —

88883 8126 8821 ldb ZHext,B8x21 8 8 3e@d 8674 1101 ——- —

gaee2 8127 1AA1 bit [%y],8x81 8 8 3080 8687 @181 FF21 r@

88881 8128 B6FD jrz Bxfd 8 8 3e@e 8670 101 ——— —— —
| | v [

After the trace function is turned on by the tm command, the simulator samples trace information while
the target program is running. The trace data buffer has a capacity for 8192 instructions (overwritten from
the beginning if the capacity is exceeded), and its data can be displayed in the [Trace] window.

The following lists the trace contents:

e 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)

This window also displays the trace data search results by the ts command.

* Updating 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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3.7 Menu

This section outlines the menu bar available with the simulator.
The menu bar has eight menus, each including frequently-used commands.

[File] Menu

| File
Load File... F3
Load Parameter File...
Load Option...
Flazh Mermam Operation...

1 zample. abs

Exit

Note: [Flash Memory Opera-

tion...] is invalid in Sim63.

[Run] Menu
Fiun
Go F&

3o ta Curzor
[z from Bezet

Step F11
Hest F10

Command File...
Beszet CPU

[Load File...]

This menu item reads an object file in the IEEE-695 format into the
simulator. It performs the same function when the 1f command is
executed.

[Load Parameter File...]
This menu item reads a parameter file into the simulator. It performs the
same function when the par 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 S2 format into the simulator. It performs
the same function when the lo command is executed.

[Exit]
This menu item quits the simulator. 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 <ad-
dress> 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 ex-
ecuted.
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[Break] Menu

Ereak.

Breakpoint Set...

Drata Break...
Reqister Break...
Sequential Break...
Stack Break...

Break List
Break All Clear

[Trace] Menu

Trace

Trace Mode Set...
Trace Search...
Trace File...

3 S1C63 FAMILY SIMULATOR

[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
command is executed.

[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.

[Trace Mode Set...]
This menu item sets a trace mode ON and OFF. 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 command.
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[View] Menu

Wiz

Command
Program »
Data Dump
Benister
Trace

v Toolbar
v Status Bar

[Option] Menu

Qptian

Log...
Becard. ..

tMode Setting...

[Window] Menu

" indon

LCazcade
Tile

v 1 Command
2LCh
2 Unazm
4 Reg
A Trace
G Data

[Help] Menu

Help

About SimE3...

[Command]

This menu item activates the [Command] window.

[Program]

Unassemble This menu item opens or activates the
Data Dump Saurce Display [Source] window and displays the program
gz Ll Aoz 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 command, 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 trace memory.

[Toolbar]
This menu item shows or hides the toolbar.

[Status Bar]
This menu item shows or hides the status bar.

[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 simulator operating modes using a dialog box. It
performs the same functions as executing the md command.

[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 acti-
vates the window.

[About Sim63...]
This menu item displays an About dialog box for the simulator.
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Tool Bar

The tool bar has 15 buttons, each one assigned to a frequently used command.

(%)

=

o A

1l

=

DI

-

| :

=
Al

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.

[Load File] button
This button reads an object file in the IEEE-695 format into the simulator. It performs the same
function when the If command is executed.

[Load Parameter] button
This button reads a parameter file into the simulator. It performs the same function when the par
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 S2
format into the simulator. It performs the same function when the lo command is executed.

[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.

[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.

[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.

[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.

[Reset] button
This button resets the CPU. It performs the same function when the rst command is executed.

[Break] button

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.

[Help] button
By clicking on this button, a help window appears on the screen, displaying the contents of help topics.
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3.9 Method for Executing Commands

All debug functions can be performed by executing debug commands. This section describes how to
execute these commands.

3.9.1 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]] X

* A space is required between a command and parameter.
® 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:

>gR (Only a command is input.)

>com test.cmdR (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:

>1£R

File name ? :test.absX « Inputdata according to the guidance (underlined part).

>

Commands requiring parameter input as a precondition

The If command shown in the above example reads a program file into the simulator. Commands like
this that require an entered parameter as a precondition are not executed until the parameter 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.

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.

[*] key Returns to the immediately preceding guidance.

[q] key Terminates the input session.

Input example:

>deR < Command to modify data memory.

Data enter address ? :0X < Inputs the start address.

0000 A:lRX < Modifies address 0x0000 to 1.

0001 A:"X < Returns to the immediately preceding address.
0000 1:0X & Inputs address 0x0000 back again.

0001  A:X « Skips address 0x0001 by pressing [Enter] alone.
0002 A: X

0001 A:gX < Terminates the input session.

>
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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, =
Decimal: 0-9
Binary: 0,1, =
("+" 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 BLKl1
Local symbol @<symbol name>@<source file name> e.g. @LOOP@main.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),
td (trace data display), sy (symbol list), ma (map information)

The successive execution function is terminated when some other command is executed.
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3.9.2 Executing from Menu or Tool Bar

The menu and tool bar are assigned frequently-used commands as described in Sections 3.7 and 3.8. A
command can be executed simply by selecting desired menu command or clicking on the tool bar button.

Table 3.9.2.1 lists the commands assigned to the menu and tool bar.

Table 3.9.2.1 Commands that can be specified from menu or tool bar

Command Function Menu Button
If Load IEEE-695 absolute object file [File | Load File...] Erq'
par Load parameter file [File | Load Parameter File...] ﬁ
lo Load Motorola S2 file [File | Load Option...] E
g Execute program successively [Run | Go] —
g <address> |Execute program to <address> successively [Run | Go to Cursor] -bl
ar Reset CPU and execute program successively |[Run | Go after Reset] i
s Single step execution [Run | Step] -+,
n Step execution with skip subroutine [Run | Next] L*
com Load and execute command file [Run | Command File...] -
cmw Load and execute command file with wait [Run | Command File...] -
rst Reset CPU [Run | Reset CPU]

bp, bc (bpc) |Set/clear PC breakpoint

[Break | Breakpoint Set...]

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 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]
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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3.9.3 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 simulator 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 that loads a program file, sets a breakpoint and then
executes the program.
Example: File name = start.cmd
lo test.fsa
lo test.ssa
1f test.abs
bp 0004d7
9

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
The simulator has the com and emw 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).
Example: com start.cmd

cmw test.cmd
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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3.94 Log File

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
>log tst.log

After the simulator 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 N 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.
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3.10 Debug Functions

This section outlines the debug features of the simulator, classified by function.

3.10.1 Loading Files
Table 3.10.1.1 lists the files read by the simulator and the load commands.

Table 3.10.1.1 Files and load commands

File Type Generation tool Command Menu Button
1. Parameter file .par - par [File | Load Parameter File...] a
2. LCD panel definition file cd LedUtil - - -
3. Component mapping file .cmp — — - -
4. Port setting file prt - - - -
5. Simulator project file .Spj - par [File | Load Parameter File...] ﬁ
6. IEEE-695 absolute object file .abs k63 If [File | Load File...] ﬁ
) .hsa
7. Program HEX file lsa hx63
8. Data ROM HEX file .csa lo [File | Load Option...] @
9. Function option file fsa fog63xxx or winfog I
10. Segment option file .ssa | sog63xxx or winsog
11. Command file .cmd - com/cmw [Run | Command File...] -

Files 1 to 4 are required for starting the simulator.
Either a parameter file (1) or a simulator project file (5) must be selected in the dialog box shown below at
the first time the simulator starts up.

Initial File Enter the parameter file name or simulator
project file name to the text box, or choose it
using the [Browse...] button.

[CAEPSONST cB3iSamples\07 Tmr_Watchipar63666.par | Browse.. | | |f the [Show this window at startup] check box
[+ Show this window at startup is deselected, this dialog box will not appear
from the next startup of the simulator and the

cancel _ | same file will be selected.

Loading a parameter file resets the simulator. The memory mapping information set by the parameter file
can be displayed using the ma command.
When a parameter file is selected, the dialog box shown below appears to select files from 2 to 4.

Parameter File:

Files ]| When a simulator project file is selected, this dialog box

Compenent happing Fil: does not appear because the file names (2 to 4) are speci-
IC:\EF‘SDN\S1083\5amples\D?Tmr_\h"atch\sample‘l.cmp ml fied in the file.

LCD Defirition File:

Enter a component mapping file name, LCD panel defini-

tion file name and a port setting file name to the respective
Paort Setting File:

IC:\E PSOMYS1eB3\S amples 07 Trar_'wWatchhzampled. prt

IC:\E PSOMSS12B3\S amples\07 Trar_Watchhsamplel.led Browsze.. |

e | text boxes, or chose using the [Browse...] button.
These files are selected once, the file names will appear in
Cancel | the text boxes at the next startup of the simulator allowing
choice of the files by clicking the [OK] button only.

The 1f command loads an absolute object file (.abs) in the IEEE-695 format. To perform source display and
symbolic debugging, load an object file that contains the debugging information in this format. Further-
more, the source files must be located in the original directory.

The lo command loads a program/data files (.hsa, .Isa, .csa) or an option HEX file (.fsa, .ssa) in the
Motorola S2 format. When files in this format are loaded, the [Source] window can display the program
code only in unassemble mode.

For the command file, refer to Section 3.9.3.
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3.10.2 Source Display and Symbolic Debugging Function
The simulator 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 3.10.2.1 Commands/menu items/tool bar buttons to switch display mode

Function Command Menu Button
Unassemble display mode u [View | Program | Unassemble] E
Source display mode sC [View | Program | Source Display]
Mix display mode m [View | Program | Mix Mode]

(1) Unassemble mode
i Unasm O] x|

Search Label: I 'I &l

| Addr| Cude| Tnasz=zenhle | |A|

o 8118 8867 1db %ext,B8x067 ==

8111 1A2D and [%y],8=6d

112 6988 1db %ba,8x80

8113 1FC4 1db  %sp1,%ba

6114 692608 1db %ba,8x00
@ B8115 1FCé 1db  %sp2,%ba

116 63608 1db %ext,0x00

/117 BZEC caly Bxec

6118 6868 1db %ext,Bx60

8119 1B28 or [%y],8=08

B11a 6862 1db %ext,Bx62

811B 1EASB 1d [%y],8=08

811C 6868 1db %ext,Bx60

110 1B21 or [%y],8=081

611E 6861 1db %ext,Bx61 ,:J

In this mode, the simulator displays the program codes after unassembling into mnemonics.

(2) Source mode

B Source Display _ O
Search Label: I 'I il
| Source |

=3 91 LDB %EAT,Data’L

92 AND [%¥],(™Dbit)&exf

23 #endm

94

95 ;+++++++++++++ Check 170 regigter bit ++++++++++++tttbiitbbitt

96 #macro H_IoBChk Data,Dbit

97 LDB %EAT,Data™L

98 BIT [%¥],Dhit | |

29 #endm

1008

181 ;+++++++++++++ Set BA regigter bit ++++++++trtibbirrribbibEtt

182 #macro HM_B8BSet Data,Dbit

1603 LDB %EAT,Data™L

104 | oR [%%].Dbit =
al I vl

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
il Mix =] E3
Search Label: I 'I il
[2tddy]  Code | Unassenble | a|
o 71 8118 a8 a7 1ldb ext,7 + LDB %EXT ,Data”™L
72 111 1a2d  and [y].,d + AND [%Y].{~Dbit)&B=f
73 |
74
5 112 ao8a 1ldb ba,88 LDB %Bn,B8x88
76 @113 1fck 1db spi,ba LDB %5P1,%Bn
77 14 aoea 1ldb ba,8 LDB %Bn,8x 80
L 78 [B115  1fc6é 1ldb sp2,ba LDB %5P2,%Bn
79
88
81 ;-I--I--I--I--I--I--I-++++++++++++++++++++++++
82 ;change to high speed mode
83 ;-I--I--I--I--I--I--I-++++++++++++++++++++++++
84 @116 agee  1ldb ext,.8 {+) 1ldb ext,.8 -
4] | 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 3.6.5, "[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 @BOOT
>de @RAM BLKI1

(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 @SUBl@test.s

(3) Displaying symbol list
All symbols used in the program and the defined addresses can be displayed in the [Command]

window.
Table 3.10.2.2 Command to display symbol list
Function Command Menu Button
Displaying symbol list sy - -
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3.10.3 Displaying and Modifying Program, Data, Option Data and Register

The simulator has functions to operate on the program memory, data memory, and registers, as well as
option data. Each memory area is set to the simulator according to the map information that is given in a
parameter file.

Operating on program memory area
The following operations can be performed on the program memory area:

Table 3.10.3.1 Commands to operate on program memory

Function Command Menu Button
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 3.10.3.2 Commands/menu item to operate on data memory
Function Command Menu Button

Dumping memory data dd [View | Data Dump] -

Entering/modifying memory data de - -

Rewriting specified area df - -

Coping specified area dm - —

| mData I 3
|ADDR: AI
FEOO
FEF10
FFZ20

=

g

-1

=
¥ F DD ¥ oDDooD oo @ @D
D oDD@¥ FmooE oo k@
Do DY Y oo oD@ ¥ @@ T R RN
DD @k k@D om ok % k@ ok ok k|
DI DY Y Do @m ¥ DR Dok @
D@k @ ¥k mmom@ k¥ T k@ ok @mn
oo DY Y ooo ¥ kD@ kT R @
EIE NN B - - I B B B =]
EIE IR - - B R -]
EIE NN B - - B B
EIE IR - - I B B ]
ok ok m ok % X ¥ Dok ok K K K kD
BOK K DD ON N N N ¥ DO K R N N ¥
ok ok m % % X X k@ ok ok K K ¥ k|
BOK K DD ON N N N ¥ DO K R N N KT
Ku

m@m ok @k k@ ok ok ok ok ok ok X k@
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(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.
(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 =] The memory content
Four memory locations, each with area to store 4 Tpc :m11s | displayed at the left
consecutive words, can be registered as watch data A ] indicates data at a
addresses. The registered watch data can be verified B8 specified address, and
. . . X :[8888] = Be6F the one displayed at
in the [Register] window. Addresses 0, 4, 8, and C are - - o BePT
de th hd dd by defaul EI[:Z :[ﬂgggﬂ] 860F the right indicates 4-
made the watch data addresses by default. P a0 word data at the high-
SP? :-@88 order address.
EXT :@8
QUEUE :a@@a@
ggaaeeaaeEnd cycle
[8688] = FFFF
[6884] = FFFF Monitor data
[0868] = FFFF
[986C] = FFFF
KN H

Operating registers

The following operations can be performed on registers:

Table 3.10.3.3 Commands/menu items to operate registers

Function Command Menu Button
Displaying register values rd [View | Register] -
Modifying register value rs - -
i Reg _ O] %] (1) Displaying registers
PC  :B118 Register contents can be displayed in the [Register] or [Command]
g fg window.
® ;[ggm]] = gaaF Registers: PC, A, B, X and [X], Y and [Y], F, SPl, SP2, EXT,
Y :[bB88] = BO8F and QUEUE
EICZ :@008
g; ;gg (2) Modifying register values
EXT :@@8 The contents of the above registers can be set to any desired value.
QUEUE : 8888 : : o :
0800000008 cycle T}.1e register values can be directly modified on the [Register]
[8888] = FFFF window.
[8884] = FFFF
[8888] = FFFF
[B8BC] = FFFF
KN |
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3.104 Executing Program

The simulator 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:
* Successive execution from the current PC
* Successive execution from the program start address (0x0110) after resetting the CPU

Table 3.104.1 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] -Ir|
Successive execution after resetting CPU ar [Run | Go from Reset] (o]

(2) Stopping successive execution

3

~

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.

* A map break, etc. occurs.

e [Key Break] button # When the program does not stop, use this button to forcibly stop it.

Simulation for LCD panel display and external input/output

The [LCD] window shows the LCD panel images according to the program sequence during the
program execution. It also allows simulation of key inputs using the keyboard of the computer. These
functions are configured with the component mapping file, LCD panel definition file and port setting
file loaded at the startup of the simulator. See Section 3.6.3, "[LCD] Window", for more information.
Furthermore, serial / general port inputs/outputs and A /D conversion can be simulated by reading an
IOT file from the [I/O Terminal] window. See Section 3.6.4, "[I/O Terminal] Window", for details.
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Single-stepping

(1) Types of single-stepping
There are two types of single-stepping available:
* Stepping through all instructions (STEP)

All instructions are executed one step at a time according to the PC, regardless of the type of
instruction.

» 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 3.10.4.2 Commands/menu items/tool bar buttons for single-stepping

Function Command Menu Button
Single step execution s [Run | Step] -+,
Single step execution 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:
e When the [Key Break] button is clicked.

e 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.
e [Key Break] button * When the program does not stop, use this button to forcibly stop it.

(2) Display during single-stepping
In the initial simulator 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 simulator has a mode to enable or disable an external interrupt for
use in single-step operation.

Table 3.104.3 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 simulator is set to the interrupt disable mode. The interrupt enable mode can
also be set by using the md command.

(4) Key entry simulation during single-stepping
Key entry status can be set on the [Key List] window displayed by clicking on the [Key List] button on
the [LCD] window and is maintained during single-stepping.
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Measuring execution cycles

(1) Execution cycle counter

The simulator contains a 31-bit execution cycle counter allowing you to measure the number of bus
cycles executed.
Up to 2,147,483,647 cycles can be measured by the execution cycle counter.

(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 simulator 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 CPU] 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 hold and
reset modes)

* When program execution is started in reset mode

42

Seiko Epson Corporation S5U1C88000Q MANUAL
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



Resetting the CPU

3 S1C63 FAMILY SIMULATOR

Table 3.10.4.4 Commands/menu items/tool bar buttons for resetting CPU

Function Command Menu Button
Reset CPU rst [Run | Reset CPU] <?
Successive execution after resetting CPU ar [Run | Go from Reset] %

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

.. 0x0110
.. Oxa

PC

A, B

X, Y, QUEUE
F

SP1, SP2, EXT

.. Oxaaaa
.. 0b0000
.. 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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3.10.5 Break Functions

The target program is made to stop executing by one of the following causes:
® Break command conditions are satisfied.
e The [Key Break] button is activated.

* A map break or similar break occurs.

Break by command

The simulator 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 3.10.5.1 Commands/menu items/tool bar button to set breakpoints

Function Command Menu Button
Set breakpoints bp [Break | Breakpoint Set...] {T_"l
Clear break points bc (bpc) [Break | Breakpoint Set...] @

Breakpoint Set

Set  Clear

& ¢ AORT: [oE
@ #DR2: [
c @ aoR3 [
@ apDRa [

Cancel |

Freyious |
[dERt |

Clear &l |

The addresses that are set as PC breakpoints are marked with a @ as they are displayed in the [Source]

window.

il Unasm _ O] x|
Search Label: I 'l &I
| Addr | Code | Tnas=senble | |A|

o> @118 8se7 1db Zext,8x67 —

8111 1A2D and [%y],8x8d

8112 @988 1db %ba,8x80

8113 1FC4 1db %sp1,%ba

8114 @988 1db %ba,8x80
@ 8115 1FCé 1db %sp2,%ba

8116 8888 1db Zext,8x08

8117  B2EC calr Bxec

8118 8868 1db Zext,8x68

8119 1B28 or [%y].0x88

811a 8862 1db Zext,8x62

811B  1EAS 1d [%y].0x88

811C 8868 1db Zext,8x68

8110  1B21 or [%y].0x81

811E 8861 1db %ext,B8x61 LI

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.

# The temporary break addresses that can be specified by the successive execution commands (g) do not
affect the set addresses in the breakpoint list.
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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 3.10.5.2 Commands/menu item to set data break

Function Command Menu Button
Set data break condition bd [Break | Data Break...] -
Clear data break condition bdc [Break | Data Break...] -

Data Break x|

- Break Option:
Hex or Bin;
D ata: I Mazk Bit: *

* DatsBit: 1010 C Read Address
Address: & Wiite Address
|ux1u _ IU:-:'ID C AW Address

1% I Cancel Clear

For example, if the program is ex-
ecuted after setting the data break
condition as Address = 0x10, Data
pattern = * (mask) and R/W =W, the
program breaks after writing any data
to the data memory address 0x10.

(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 3.10.5.3 Commands/menu item to set register break

Function Command Menu Button
Set register break condition br [Break | Register Break...] -
Clear register break condition brc [Break | Register Break...] -

Register Break B

Fieqister

Coa B

(g @y

" FEICZ]: W

Mite: Set Hexadecimal value far the register; "' means ighaore
Etber Walue:

Apply | Eancell Clear |

I TR

For example, if the program is executed
after setting O for the data of the A register
and "xx1+" for the data of the F register (C
flag = 1) and masking all others, the pro-
gram breaks when the A register is cleared
to 0 and the C flag is set to 1.
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(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 3.10.5.4 Commands/menu item to set sequential break

Function Command Menu Button
Set sequential break condition bs [Break | Sequential Break...] -
Clear sequential break condition bsc [Break | Sequential Break...] -
Sequential Break._. %] For example, if you execute the program after first setting a
break address in two locations at addresses 0x1000 and
Address 1 ID;.;‘] 000 0x2000 and specifying 3 for the execution count using the bs
command, the program executes address 0x2000 three times
AHEEE S IDKEDDD after executing address 0x1000 more than one time, and when
Address 3 | the PC reaches 0x2000, it breaks before performing the 4th
S I:"— execution.
= o The execution count can be set up to 4,095.
Set Clear | Cancel |

(5) Accessing outside stack area
This 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
5P - |uuuu _ |03FF 0x3ff for SP1, and 0x0 to Oxff for SP2. The address of SP1
must be specified in units of 4 words.

spz: o000 - |ooFF

Cancel |

Table 3.10.5.5 Command/menu item to set stack break
Function Command Menu Button

Set stack break condition bsp [Break | Stack Break...] -

Forced break by the [Key Break] button

9 [Key Break] button The [Key Break] button can be used to forcibly terminate the program
under execution when the program has fallen into an endless loop or

cannot exit a standby (HALT or SLEEP) state.

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.
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3.10.6 Trace Functions

The simulator has a function to trace program execution.
The trace function is initially disabled and can be enabled using the tm command.

Table 3.10.6.1 Trace mode setup command

Function Command Menu Button
Set trace mode on and off tm [Trace | Trace Mode Set...] -
Trace
“ i - of
0K | Cancel

Trace data buffer and trace information
The simulator has a trace data buffer. When the simulator executes the program, the trace information
on each executed instruction is taken into this buffer. The trace data buffer has the capacity to store
information for 8,192 instructions. When the trace information exceeds this capacity, the data is
overwritten, the oldest data first. Consequently, the trace information stored in the trace data buffer is
always within 8,192 instructions. The trace data buffer is cleared when a program is executed, starting
to trace the new execution data.

trace fetch fetch register flag data trace a
cycle addr code disasm AB X ¥ EICZ addr data SP in
80815 8126 8821 1db Zext,Bx21 8 @ 3epd BOH7A 1181 ———— —-

80A14 8127 1AA1 bit [%y],8x0 8 @ 3888 8874 8181 FF21 rB

80813 8128 @6FD jrz Oxfd 8 @ 3008 867 6101 ——- —-

80812 8126 8821 1db %ext,8x21 8 @ 3008 887 1101 ——- —-

88811 8127 1AA1 bit [%y],8x61 8 0 3008 B87A 0181 FF21 r@

aee18 6128 B6FD jrz Bxfd 8 @ 3888 BA7A 6181 ———— —-

aeee? 8126 8821 1db Zext,Bx21 8 @ 3888 BA7A 1181 ———— —-

80aa8 8127 1AA1 bit [%y],8x0 8 @ 3888 8874 8181 FF21 rB

80887 8128 B6FD jrz Bxfd 8 @ 3800 BO70 8181 ———— —-

ge@as 8126 8821 1db %ext,8x21 8 @ 3008 BO7A 1101 ——- —-

80885 8127 1AA1 bit [%y],.8xe1 8 0 3008 B87A 0181 FF21 r@

aeees 8128 B6FD jrz Bxfd 8 @ 3p88 BA7A B101 ———— —-

gaee3 8126 8821 1db Zext,Bx21 8 @ 3888 BA7A 1181 ———— —-

8aaa2 8127 1AA1 bit [Zy],8:zM 8 @ 3888 BA7A 6181 FF21 rB

goas1 8128 B6FD jrz Bxfd 8 @ 3800 BO70 8181 ———— —- —
dl | v

The following lists the trace information that is taken into the trace data buffer in every instruction
execution 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: Unused
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Displaying and searching trace information
The sampled trace information is displayed in the [Trace] window after a program execution has
finished. In the [Trace] window, the entire trace data buffer can be seen by scrolling the window. The
trace information can be displayed beginning from a specified cycle using a command. The display
contents are as described above.
If the [Trace] window is closed, the information can be displayed in the [Command] window using a

command.
Table 3.10.6.2 Command/menu item to display trace information
Function Command Menu Button
Display trace information td [View | Trace] -

It is possible to specify a search condition and display the trace information that matches a specified

condition.
Table 3.10.6.3 Command/menu item to search trace information
Function Command Menu Button
Search trace information ts [Trace | Trace Search...] -
Trace Search [x]| The search condition can be selected from the following
three:
Optioh:———————————————— 1. Program's execution address
%' PC &ddress 2. Address from which data is read
(" Data Read Addiess 3. Address to which data is written

 Data‘write Address

When the above condition and one address are specified,
the system starts searching. When the trace information

Address: 040210 that matches the specified condition is found, the system
Hexadecimal or Symbal displays the found data in the [Trace] window (or in the
Cancel | [Command] window if the [Trace] window is closed).

Saving trace information
The trace information within the specified range can be saved to a file.

Table 3.10.6 4 Command/menu item to save trace information

Function Command Menu Button
Save trace information tf [Trace | Trace File...] -
Trace File E3

Start Paink: I [Decimal, max 8,131
End Paint: I [Decimal. min 0]

Filz Mame: Itest.tlc Bmwse...l
Ok I Cancel |
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Table 3.11.1 Command list

Classification

Command

Function

Program memory

a (as) [<addr> <mnemonic> [<file name>]]

In-line assemble

operation pe [<addr> <codel> [..<code8>]] Enter program code
pf [<addr1> <addr2> <code>] Fill program memory area
pm [<addr1> <addr2> <addr3>] Copy program memory area
Data memory dd [<addri> [<addr2>] [{-BI-WI-LI-FI-D}]] Dump data memory data
operation de [<addr. <datal> [..<data16>]] Enter memory data
df [<addr1> <addr2> <data>] Fill data memory area
dm [<addri> <addr2> <addr3>] Copy data memory area
dw [<addri> [..<addr4>]] Set watch data address
Register operation |rd Display register values
rs [<reg> <value> [..<reg> <value>]] Modify register value reg={pclalbixlylflsp1lsp2lextlq}
Program execution |g [<addr1> [<addr2>]] Execute program successively from current PC
gr [<addr1> [<addr2>]] Execute program successively after resetting CPU
s [<step>] Single stepping from current PC
n [<step>] Single stepping with skip subroutines
Reset CPU rst Reset CPU
Break bp [<addri>[..<addr16>]] Set breakpoints
bc [<addri>[..<addr16>]] Clear breakpoints
bpc [<addri>[..<addr16>]]
bd [<data> {rlwl*} <addr1> <addr2>] Set data break condition
bdc Clear data break condition
br [<reg> <value> [..<reg> <value>]] Set register break condition
reg={pclalblxlylflsp1lsp2lextlq}
brc Clear register break condition
bs [<pass> <addri> [<addr2> [<addr3>]]] |Set sequential break condition
bsc Clear sequential break condition
bsp [<addri> <addr2> <addr3> <addr4>] Set stack break condition
bl Display all break conditions
bac Clear all break conditions
Program display |u [<addr>] Unassemble display
sCc [<addr>] Source display
m [<addr>] Mix display
Symbol information|sy  [{$<keyword>|#<keyword>}][/a] Display symbol list
Load files If [<file name>] Load IEEE-695 format absolute object file
lo [<file name>] Load Motorola S2 format file
par [<file name>] Load parameter file
Trace tm  [{onloff}] Set trace mode
td [<cycle>] Display trace information
ts [{pcldrldw} <addr>] Search trace information
tf [[<cycle1> [<cycle2>]] <file name>] Save trace information
Others com [<file name> [<interval>]] Load and execute command file
cmw [<file name>] Load and execute command file with execution interval
rec [<file name>] Record executed commands to file
log [<file name>] Logging
ma Display map information
md  [<option> <num> [..<option> <num>]] Set modes option={-fl-ul-il-sl-cl-ill-cm}
q Quit debugger
?

Display command usage
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3.12 Component Mapping File (.cmp)

The component mapping file (peripheral setting file) is the text file to record the information required to
simulate the CPU, key entry and LCD display by the simulator. The files that contain the internal periph-
eral circuit data for available models are provided. Use these files after adding the necessary information
using a text editor. Since the simulator saves the LCD panel information set in the simulator, such as LCD
panel color, to this file, do not set the file attribute to Read Only.

Example:

[Internal]

CPU=CPU. bmc

LCD=LcdDrv63.bmc

K/P/R port=KPRport.bmc
SVD=SVD63.bmc
Sound=Sound63.bmc
Serial=Serial63666.bmc (note 1)
Adc=Adc63.bmc (note 2)

[Settings]
CpuType=63666
0SC1=32.768KHz
0SC3=1.0MHz

[External]
EXT0=CMulDivé63.bmc,FF80h,FF86h

[Internal] Internal peripheral circuit parameters

The file does not allow the user to modify these parameters. However, in a development environment
in which the S1C63/51C88 simulator has already been installed, components that support the serial
interface must be added here (note 1). The same applies when using the A/D converter (note 2). When
using some type of MCU that does not incorporate the serial interface or A/D converter, set Serial =
NullDev.bmc for (note 1), or Adc = NullDev.bmc for (note 2).

[Settings] CPU parameters

All of these parameters must be specified as follows:

[Settings] & Start of Settings section
CpuType=63666 & Family name
0SC1=32.768KHz & OSC1 clock frequency
0SC3=1.0MHz & OSC3 clock frequency

[External] External device parameters

When parameters have been described in the file, do not modify or delete them.

[External] & Start of External section
EXT0=CMulDiv63.bmc,FF80h,FF86h

Definition: Ext<N>=<device>.bmc, <Start_addr>, <End_addr>, <Option>

Ext<N>: N is a sequential device number beginning from 0.
<device>.bmc: Peripheral device definition file name
<Start_addr>: I/O map start address

<End_addr>: I/O map end address

<Option>: Peripheral specific option

Setting the BkLight
When using a backlights (BkLight), describe the information as follows:
Ext1l=BkLight.bmc,FF31h,FF31h, 1L

Specify the I/O address of the port connected to the backlight. The start and end addresses have the
same value. The option allows definition of the bit number and active level (H or L) to turn the
backlight on. The example shown above defines so that the backlight goes on when bit 1 is set to low.
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3.13 10T File (.iot)

The 10T file is a text file in which settings and input data is written to simulate the general-purpose port
and serial interface input/output operations and A /D conversions. These settings and data is loaded
using the [I/O Terminal] window menu before performing input/output simulation. For more informa-
tion on the [I/O Terminal] window and on using the window for input/output simulation, refer to
Section 3.6.4, "[I1/O Terminal] Window". To perform input/output simulation, first create an IOT file
using a text editor as described below. Save the created data to a file using the file extension ".iot".

File contents

Write the input data, one for each section, e.g., [General I/O] and [A /D Converter]. Although the
sequence of the sections does not matter, the data in each section is processed in the order in which
they are written. No data need to be written for sections whose functions are not used.
Example: test.iot
[General I/0] 7
watch P00, PO1l, PO2, P10, P11, P20
5.0 K00=1 Section
5.5 K00=0 Order in which the | (general-purpose input/output ports)
8.0 K00=H data is processed
8.5 K00=L
[A/D Converter] 7
AVdd=3.0 Section
AVss=0.2 (A /D converter voltage settings)
AvVref=2.9
[A/D CH2] 7
2.40,2.39,2.38,2.37,2.36

2.00, 2.10, 2.20, 2.30 . . Section

0.5 g;i eirslgrv‘;lglelscighe (A /D channel 2 input settings)
0.65

0.80 i

[Serial CH1] N

"aBcDeFg" Order in which the | Section (Serial interface channel 1)
0x25,0x20,0x41 data is processed

General-purpose input/output ports
Write settings for general-purpose input/output ports in the [General I/ O] section.

Specifying monitor ports

Specify the general-purpose input/output ports whose input/outputs are to be monitored with a
watch statement.

Example: watch P00, P01, P02, P10, P11, P20

In the watch statement, write the port names whose input/outputs are to be checked (Kxx, Rxx, Pxx).
When input/outputs on the ports written here change state from high to low or vice versa, a log is
displayed on the [I/O Terminal] window. When not monitoring the port state, there is no need to
write port names.

Specifying ports for input

When using general-purpose input/output ports for input, write the time (in seconds) and the port
name for which to input signal and the input level applied to the port on a line by line basis. Input
simulations on the ports are performed in the order they are written, beginning with the one written
at the top.

Example: 5.0 K00=1

8.5 K00=0
+0.7 P02=H, P10=L

The beginning of each line indicates the time (in seconds) at which the signal is input to the port. The
time can be set with a precision of up to 1 ms, using the decimal point. The values set here basically
represent an elapsed time after reset. Or the values can be specified to indicate an elapsed time after
the previous input by prefixing the value with the positive sign "+".
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Enter this specification in the form of "port name = input level". Write H or 1 for the high-level input,
and L or 0 for the low-level input.

In the above example, a high signal is input to the K00 port 5.0 seconds after executing a reset instruc-
tion. Likewise, a low signal is input to the KOO port 8.5 seconds later, and a high and a low signal
respectively are input to the P02 port and P10 port at the same time 9.2 seconds later.

If input port (K port) interrupts have been enabled, an interrupt is generated synchronously with the
input timing.

A/D converter

Write settings for the A/D converter in the [A/D Converter] and [A /D CHn] sections.

Setting the A/D converter voltages
In the [A /D Converter] section, write the converter's set voltages.
Example: [A/D Converter]

AVdd=3.0

AVss=0.2

AVref=2.9

The AVdd, AVss, and AVref lines represent the A/D converter's positive power supply voltage,
negative power supply voltage, and reference voltage respectively. Write the voltage values in units of
volts. The voltages can be set with a precision of up to 1 mV, using the decimal point. When using the
A/D converter, always write the [A/D Converter] section that includes these three lines.

Specifying analog input voltages
In the [A/D CHn] section, write the input voltages to the A/D converter. Specify the input voltages
for each channel. Input voltages do not need to be specified for unused channels.
Example: [A/D CH4]
2.40,2.39,2.38,2.37,2.36
2.00, 2.10, 2.20, 2.30
[A/D CH5]
0.5
0.65
0.80

Write the input voltages in units of volts. The voltages can be set with a precision of up to 1 mV, using
the decimal point. Each time the target program executes A/D conversion, the written data is loaded
sequentially from the top. When writing input voltages in one line, separate each entry with a comma
(,). In this case, the data is loaded sequentially from the left.

If interrupts are enabled, an interrupt is generated a certain time (sampling time + A /D conversion
time) after the input began.

If A/D conversion is performed on any channel which does not have data specified, channel process-
ing assumes a level-0 voltage (equivalent to AVss) input. If A/D conversion is performed for more
than a specified data count, the last data specified is used repeatedly.

Furthermore, if a value smaller than AVss is specified, it is read out as level-0 (equivalent to AVss); if a
value larger than AVref is specified, it is read out as the maximum level (equivalent to AVref).

Serial interface

Write settings for the serial interface in the [Serial CHn] section. Make this setting for each channel.
For some types of MCU that contain only a single channel, specify "CH1" (channel 1). No data needs
to be written for unused channels.
Example: [Serial CH1]

"aBcDeFg"

0x25,0x20,0x41,FER
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Write the input data in either hexadecimal notation or string notation (enclosed in " ). Data in differ-
ent notations cannot coexist in one line. Each time the program receives a signal via the serial inter-
face, the written data is loaded sequentially from the top. When writing multiple hexadecimal data in
a single line, delimit each entry with a comma (,). In this case, the data is loaded sequentially from the
left.

If interrupts are enabled, an interrupt is generated synchronously with the timing at which the
program finishes sampling the input. No interrupts are generated when signal is received on a
channel that has no specified data.

The time required for sampling

Asynchronous system: Cycle time of the clock source selected with the I/O register
( number of bits (+ parity bit)

Clock-synchronous system (master): Cycle time of the clock source selected with the I/O register
( number of bits

Clock-synchronous system (slave): ~ User-defined transfer rate (bps)

For the clock-synchronous system (slave), specify the transfer rate (bps) in the manner shown below.
Enter this specification before writing data. This setting is effective for only the synchronous system

(slave).

Example: [Serial CH1]
bps=2400
"aBcDeFg"
0x25,0x20,0x41,FER

Instead of hexadecimal data, the following can be specified:
FER: Framing error

PER: Parity error

OER: Overrun error

These data are valid only when the serial interface supports error interrupts. Do not specify this data
for types of MCU that do not support error interrupts.
If interrupts have been enabled when this data is loaded, an error interrupt is generated.

For serial interface output, no particular specification needs to be written. When an output to any
channel occurs, a log is displayed in the [I/O Terminal] window.
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3.14 Simulator Project File (.spj)

The simulator project file is the text file that contains the names of the parameter file, LCD panel defini-
tion file, component mapping file and port setting file to be used. Use a text editor to create it. This file
allows simultaneous selection of the files described above.

When the simulator starts up or the par command ([File | Load Parameter File]) is executed, a dialog box
appears to select a parameter file or a simulator project file. When selecting a parameter file, a simulator
project file is not necessary.
The following is an example of the file contents.

Example:
[Setting]
PAR=63666.par < Parameter file
LCD=63666.1cd & LCD panel definition file
CMP=63666.cmp & Component mapping file
PRT=63666.prt < Port setting file
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3.15 Restrictions

e For the MPU models supported by the simulator, please refer to the "Supported MCU models and
peripherals" described in the Readme_E.txt.

e The supported external devices are monochrome LCD panels, backlight, keys and key matrix.

e This simulator performs instruction-level simulation. Therefore, execution cycles shorter than the
instruction cycle cannot be simulated.

e Since timers are simulated based on the instruction cycle, the timings are different from those of the
actual hardware.

e The following functions are not supported:
1. Buzzer output
2. TOUT/FOUT output
3.D/A converter and analog comparator
4. Event counter mode of programmable timer

e To simulate the sound generator, a sound card that supports playback of PCM sound source must be
installed in the PC.

* Two or more simulators cannot be executed simultaneously for multiple simulations.

e When using the multiple-key entry reset function of the K ports, the simulator cannot reset the CPU
even if the four assigned keys are pressed simultaneously. To reset using four keys, press three keys
immediately after pressing one other key or press two keys immediately after pressing two other keys.
The CPU will be reset immediately without authorization time.

¢ The debugging functions of this simulator are compatible with the S1C63 Family debugger db63
including the menu and dialog configuration. However the functions shown below are disabled
because the ICE is not used.
1. On-the-fly function
2. Execution time measurement function (cycle counter is available)
3. Flash memory operation function (Ifl, sfl, efl)
4. Coverage function (cv, cvc)
5. Option data dump function (od)
6. Single delay trigger trace and PC area trace functions
7. Break and trace trigger using external signals

For the restrictions, support functions and bug information of the latest version, refer to rel_sim63_E.txt
of S5U1C88000Q.
For the models supported by the latest version, refer to Readme_E.txt of S5U1C88000Q.
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3.16 Simulator Messages

Status message list

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 [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

Error message list

Error message

Content of message (Commands involved)

Address out of range, use 0—0xXXXX

The specified program memory address is out of range.
(a/as, 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)

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)

error file type (extension should be CMD)

The specified file extension is invalid. (com, cmw)

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/F

An invalid register name was specified. (br)

Incorrect register name,
use PC/A/B/X/Y/FISP1/SP2/EXT/Q

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)

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)

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 list

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)
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4 SIC88 FAMILY SIMULATOR

4.1 Overview

The Sim88 simulator is a development tool for the S1C88 Family of 8-bit single-chip microcomputers. The

simulator included in this package allows you to debug software created with the S1C88 integrated tool

(C compiler, assembler) using just a PC, without an in-circuit emulator (ICE) or other dedicated hard-

ware. In addition to providing general simulator functions, the simulator simulates push-buttons or a key

matrix that use I/O ports, inputs/outputs of serial/ general ports, A/D conversion and LCD displays.

The package includes utilities for creating bitmap and LCD panel data.

The simulator has the following features and functions:

e Operations including LCD panel display can be simulated with a PC alone without any debugging
hardware.

* Various data can be referenced at the same time using multiple windows.

¢ Frequently used commands can be executed from tool bars and menus using a mouse.

* Also available are C source, disassembled code and symbol display functions.

¢ Consecutive program execution and three types of single-stepping are possible.

e Three break functions are supported.

e Trace and coverage functions.

® An automatic command execution function using a command file.
i 51C68 M E

File RAun Break Trace Yiew Option Window Help
|22 @0 &=+ ¢+ Gt

il CAEPSONASIMAs1 c88\samplesiclkdemo.e
JFunclidns‘ v|¢|ﬁ'ﬁﬂ\\€l|€\f
'
/f====display character (y8hit)
i
unsigned char disp_char¥8{char x, char Yy, unsigned char charac) {
unsigned char *uram, xascfont;
unsigned char i = 8, err = B;
charac -= AscCodeMin;
. : : i Regist =10 %
if ((x <= AscPosiMaxi) && (Y <= AscPosiMax¥) && (charac <= AscCodeHax =10/
uram = {unsigned char PC:B4B5 SP:F7F1  IN:F7F1 IY:F85D
ascant = (unsigned c =B8] ‘pies Aoz WIFE  Lie2  DR:F®
mbol Hame Value SC: 1 IBUDHUCLC Z CC: F3 F2 F1 FB
o> for (i=8 ; i < AscFon (& p_clkdata BxF1ES 6 oBBDODODO a 8 8 8
*(Urams+Y = x{ase [6x8] Bx38 'B* [HL]:49 [1X]:080 [I%+L]:01
4] [SP]1:88 [1¥]:49 [IV+L]:3E =
F rrr
INS . |P. Addr| L. Addr Code Ei Address | Symbol -~
8179 OBO49E 61:D49E BOG1 LD TR TR TR o e e R 808129  _ CHPUL :I
8180 00BLAR B1:84A8 A PUS PO =) =) (O (U] [PV (RS PDE‘.;I age108 __HMULXI
8181 00604A1 61:84A1 CECO6BO LD 00:00:05.000 K00 << 0 aae18c __START
8182 0004A4 O61:04A4 CFFA LD 00:00:06.000 KOO << 1 ana142 _ copytable
8183 00B4AG B1:84A6 CELSA2 LD 8002aF _ exit
8184 00B4AY 61:04A9 AE POP - @aFeas __lc_b_.tbss
8185 0004AA O61:04AAR 81 ADD gl | 4 BAF1EL _ 1c_bh
8186 GABLNB B81:B4AB 58 LD 8eacss 1lc co LI
m Connend AEE lmowe e
Key Break <[ | Addiess: 000000 Jeve =l W 4 »
>? 1: data & ist dd.de,df.dn 7 Adddress|+0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +A +B +C +D +E +F| Value N
P i e T et .y ||908868 8C 81 FF FF 7 81 FF FF FF FF FF FF FF FF 49 02
ErL St e ﬂ’gc’m’/’s *%°, ||0eee1e FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
gruup u: File YMBOL oo mo Y 988020 FF FF AC 81 FF FF FF FF FF FF FF FF FF FF FF FF
grnup o: trace B coverame .ollTTTTTC td.ts.tF 7 cu,c_,||PBEB3B FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
o others 98 rmrmnoenees o 7 con cmur| |[|090848 FF FF FF FE FF FF FF FF FF FF FF FF FF FF FF FF ..
gT g ws <oron ﬁ;,‘.'it"';"];&";;;"['"j',,g Ccommands~ t¢ |||098850 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ..
N ype 7 <group group i —i||8p8B68 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
ol | A

Note: For information about the operating system (OS) environment, refer to Readme_E.txt of
S5U1€88000Q.)

4.2 Software Development Flow

Figure 4.2.1 shows the typical software development flow for the S1C88 Family. The items in bold
indicate tools and related files provided in this package.

Note: In addition to this package, software development for the S1C88 Family requires the S1C88 Family
Integrated Tool Package.

S5U1C88000Q MANUAL Seiko Epson Corporation 57
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



4 S1C88 FAMILY SIMULATOR

mopf uawdojaaap auvmfoS [z ¢ 31

“Joype dewyq e Buisn pejeal) g+ “JoNpe 1xa} ue Buisn pejea) :gx  “uonoun) dwnl Be} e smojje pue maia abessaw ayy ul 8]l 8y} JO SJUBU0D 8y} sAe|dsip 8gam ‘pajesausb si a|y Jouse ayy J| L+ "88am Ag ssaooid pjing Buunp A|

Jewiojne pejnosxe |00 [PIING]  "88GM YOUSTHIOM BU} W0l PaXOAU! 8q UeD [gM |

oxa'gguiIs
JoeInwis

o

3|y 100loid 3|y buiddew

oxo'ggHW
weiboid ayep

Sa|1j 90IN0S
passaooidaid 1

axa'bojuim Jojesoualb
uondo uonouny

oxo-ggdes Bl (ool

Jossaooidaid

ox0'880
Ja)idwod 9

ol Mramany
wafoid L——]

9|1 90IN0S
Aquessy 4

oXxe'ggam

YOUSGHIOM

ox9'8g00
wesboid jo1u0)

uteyo |oo} utepy ping|

now pieoq ynouo feseydued 3 30| i g 142 dnoai ] o
INOY dsen INOHY useld H P o _
T
oxe°Inggeo) | _
' |l H
(Juswdojanaep Japun) axa°'ggqp _ m:_:m_w Taden SEm _
1966ngeq _ Mod —5— H
oW 1epoul _ Aynn Bumes uod N azjwoysno jsued @91 !
— am L am
uosd3 oves EIEP ¥Odd o i aly "
- BIEMYJOS |0JJUOD JBJUIM pieoq ynoud  sejewered H dewng
m Ul peinjoRyUEN v HOS 101UGD J3lM INOH leiouduiog 20! | doweinuis weysAs poppaqui 5 K
=5 Y R
ASall4
] iR onoquiis L2
7‘ “““““““““““““““““““““““““““““““““““ ] ﬁ ““““““““““““““““““““““““““ — oxo'gghs
| Vo d[npow Jojesauab ajly s|qe) oljoquis
2l 81981 ) gy , all palgo E peoy [ Sav-ely | 84 1elao E
? ayoquiAg L=—"—_| ! , s woiooN ———J 1 oy XeH jow| L——-+
? oxo0pwuM oxo°ggwiAs 7 7
7 19¥/98Y0 EJEp YSEN 10je10U86 BJY B|qE} OllOqUIAS " 7 ““““ oxa'880]
| EITERIEIETEY | 1018007
? ! loquiks . ,
7 ol X3H eiep 7 7
. wesboid oxo'ggxay oxo'gg|al .
| 19U8AU0O XIH 1o1e10us6 UonewLIOUl (oquAS| | |
; xxxggily Aunn Buliy L
7 Bale pasnun weibol hid - 7 7
' P d j00lqo [ SAV'aIlY 7 ' (1uswdojansp Japun) Jojesauab
? . 7 a|1y uonduosep 101e20] sl oiq8)
7 axa'gayul| 7 7 oo eleg
3l JUBWINOOP |y X3H Jayur - — | LXLem
W uondo juswbag  uondo yuswhag sl W W lI
ﬁ vSSsaly |y sorowesed 7 7 oxoggid oxo'ggIe (eBeyjoed JojeinwIg)
| aly puBWWOod yur L—— [ Japeal 109[q0 Jaurejurew Areiqr] oxe'ndwg Aunn dewng
7 oxa'Bosuim Joyesausab muw:mw__wmww‘_ sa|npow o* 7 7 » am
v uondo juewbos RO , , AT
(N oxo"gguise “ Y 7 7 oxo-ggse
1 A S S P (1owoysno Aq pasedaid)
| 3]} JuaWINoop aly XaH Jajquiessy [ Ja|quiessy 1oupo dewng
ﬁ uondo uonouny  uondo uonouny 7 7 - i

(1owoysno Aq pasedaid)

Jope Xa L
,|lnﬁ

S5U1C88000Q MANUAL

(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)

Seiko Epson Corporation

58



4 S1C88 FAMILY SIMULATOR

4.3 Overview of Simulation Functions and Operations

This section explains how the target application is simulated on a PC with the simulator sim88.

Supported MPUs

For the MPU models supported by the simulator, please refer to the "Supported MCU models and
peripherals” described in the Readme_E.txt.

Target applications
This simulator is best suited to simulating applications that require key input and LCD display
functions, such as watches, pocket calculators, electronic pocketbooks, and portable games.
OSC1 clock operation can be executed in real time. For OSC3 operation, real-time execution is possible
in the range of 1 MHz to 2 MHz. (With PCs running on a 400-MHz Pentium or equivalent or faster
and 64 MB RAM, real-time execution for approximately 1 MHz is possible.) However, for reasons
involving instruction-level simulation accuracy, it is not possible to simulate high-accuracy timing
tasks such as those for control systems.
Support for external devices is limited to ROM, RAM, the LCD drivers listed below, monochrome
LCD panels, backlight, keys, and a key matrix.
Serial inputs/outputs, A/D conversions and general port inputs/outputs can be simulated using the
text I/O terminal plug-in module.

Supported LCD drivers: S1D15210, S1D15600, S1D15601, S1D15602, S1D15605, S1D15606, S1D15607,
51D15608

Note: Simulation on a PC is subject to some other limitations. See Section 4.15, "Restrictions”, and the
Readme_E.txt file.

Entering schematic information into the simulator
To set the information required to simulate the operation of external devices, load data from files.

ROM and RAM mapping
Use a parameter file (file.par) to set the addresses to which devices are mapped. For more information
on creating this file, see the S5U1C88000C Manual.

Mapping of external devices and the internally-generated clock frequency

Create a component mapping file (file.cmp) by writing addresses to which the LCD driver
(51D15210), backlight, and a backlight control bit are mapped, then load the file into the simulator.
This allows simulated control of these external devices. Use the component mapping file to set
simulation conditions such as OSC1/OSC3 oscillation clock frequencies. For more information on
creating this file, see Section 4.12, "Component Mapping File (.cmp)".

Entering key and key matrix specifications

Create a port setting file (.prt) containing a description of the relationship between key input ports
and the I/O ports comprising the key matrix and target and PC keyboards, then load the file into the
simulator. This allows simulated key input with the PC keyboard. For more information on creating
this file, see Chapter 7, "Port Setting Utility".

Entering LCD design

Create an LCD panel definition file (file.lcd) containing a record of LCD panel layout and SEG/COM
port assignments, then load the file into the simulator. This allows simulated display on LCD panels.

For more information on creating the LCD panel definition file, see Chapter 5, "LCD Panel Customize
Utility".

These files normally are loaded when the simulator starts.
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Loading and executing the target program

Use the simulator if the If command to load the target program and the g (or gr, s, n, se) command to
run it. To simulate the LCD display or key input during program execution, use the simulator's [LCD]
and [I/O Terminal] windows.

LCD display: Displayed in the [LCD] window as on an actual LCD.

Key input: Activate the [LCD] window and type the appropriate key on the PC keyboard. You
can also set and verify key input status in a dedicated window.

SVD evaluation: Manipulate the SVD slide bar on the [LCD] window to simulate SVD function.

Inputs/outputs of the serial interface and general ports, and A/D conversion:
Activate the [I/O Terminal] window and load an IOT file in which an input se-
quence is described to simulate the input/output functions.
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4.4 Input/Output Files

Simulator Parameter 10T Absolute Source file(s)
H_Command file

project file file file object file
_ [file.c(asm) S ——

: " . ——
Simulator ; file.psa
m |:\,> sim88 Ly ——— _
— % Program [_file.sy

Function option

E E E HEX fle Symbol file ~ HEXTile
(fie.cma ] [fielog | [ et | y

Record file Log file Trace file

Port setting file
LCD panel definition file
Component mapping file

Fig.4.4.1 Input/output files

Parameter file (file_name.par)
This text file contains memory information on each microcomputer model and is used to set the
memory mapping information to the simulator. For the contents of this file, refer to the S5U1C88000C
Manual.

Absolute obiject file (file_name.abs)
This is an IEEE-695 object file generated by the locator. By reading a file in this format that contains
debug information, C source display and symbolic debugging can be performed.

Source file (file_name.c, file_name.asm)
This is the source file of the above object file. It is read when the simulator performs source display.

Internal ROM data HEX file (file_name.psa)

This is the program file generated by the fil88xxx unused ROM area FF filling utility in Motorola S2
format file. The unused area of the built-in ROM has been filled with FFH and the system code is set
to the system reserved area.

Function option HEX file (file_name.fsa)
This is the mask option setup file in Motorola S2 format that is generated by the function option
generator.

Symbol information file (file_name.sy)
This is the symbol information file generated by the symbol table file generator. By preparing the file
with the same name as the program file in the same directory as the program file, it will be automati-
cally loaded at the same time the program is loaded. This file allows the simulator to display the
symbols defined in the source.

Simulator project file (file_name.spj)
This file is used to specify a parameter file, LCD panel definition file, component mapping file and
port setting file at the simulator start up. Enter file names using an editor to create this file. The
simulator can be started up if this file does not exist by selecting the files from a dialog box.

10T file (file_name.iot)
This is the text file in which the input data used to simulate serial / general port inputs/outputs and
A/D conversions are described.

LCD panel definition file (file_name.lcd)

This file includes an LCD panel layout bitmap and SEG/COM port allocation information. Create this
file using the LCD panel customizing utility (LcdUtil).
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Component mapping file (file_name.cmp)
This is the text file that sets the addresses where the external LCD driver and backlight are mapped.

Port setting file (file_name.prt)

This is the text file in which push keys, key-matrix configuration and the corresponding between the
keys and ports are described.

Command file (file_name.cmd)

This text 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 command.

Log file (file_name.log)

This text file contains the executed commands and execution results. Output of this file can be con-
trolled by the log command.

Record file (file_name.cmd)

This text file contains the executed commands. Output of this file can be controlled by the rec com-
mand. This command can be used as a command file.

Trace file (file_name.trc)

This text file contains the specified range of trace information. Output of this file can be controlled by
the tf command.
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4.5 Starting and Terminating the Simulator

Double-clicking this icon to start the simulator.
The dialog box shown below appears at the first time the simulator starts up. Enter the param-

- eter file name or simulator project file name to the text box, or choose it using the [Browse...]
SIM28- 252 b itton (see Section 4.14 for the simulator file).

Initial File

Par/Spij File: IC:\EPSON\SIM\S1 cBfisamplesisample?.spj

¥ Show this window at startup

Cancel |

Browse... |

x]| If the [Show this window at startup] check
box is deselected, this dialog box will not
appear from the next startup of the simulator
and the same file will be selected. After this,
use the par command ([File | Load Param-
eter File...]) to redisplay this dialog box for
changing the file.

When the check box is left on, the currently selected file name will appear in the text box at the next
startup of the simulator allowing choose of the file by clicking the [OK] button only.

When a parameter file is selected, the dialog box shown below appears.

Files B

Companent kMapping File:
Browse.. |

IC:\E PSOMASIMYsT B8N zampleshsample]. cmp
Browse.. |

LCD Definition File:
|C:\E PSONASIMYs1 cBE\sampleshsample . lod

Port Setting File:
IC:\E PSOMASIMYeT B8N sampleshzample] . prt

()8 | Cancel |

Enter the component mapping file name, LCD panel
definition file name and port setting file name to the
respective text boxes or choose them using the
[Browse...] button. This dialog box will appear at the
next start-up of the simulator even if the [Show this
window at startup] is deselected. However, the selected
file names will appear in the text boxes at the next
startup of the simulator allowing choice of the files by
clicking the [OK] button only.

This dialog box will not appear when a simulator
project file is selected.

When invoking the simulator from the work bench wb88, these files are specified in a dialog box of the
work bench. So the dialog boxes shown above do not appear when the simulator starts up.

Select [Exit] from the [File] menu to terminate the simulator.
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4.6 Windows

This section describes the types of windows used by the simulator.

4.6.1 Basic Structure of Window

The diagram below shows the window structure of the simulator.

[Source] window [Watch] window [1/0 Terminal] window [Register ] window [LCD] window
3 51088 BIE E

File Run Break Vrace “iew Option ‘Window HNelp

|z &8 08| = - & 4 F 5 <Y

W' C:AEPSONASIMA:1e88vsampleselkdemo.c
JFumct\dms: vllf‘}‘ﬁﬂmllg‘gg'
i
£f==== displéy character {y8bit)
e
unsigned char disp_char¥8({char %, char y, unsigned char charac}) {
unsigned char =uram, *ascfont;
unsigned char i = 8, err = 8;
charac -= AscCGodeMin;
if ((x <= AscPosiMax¥) && (y <= AscPhsiMax¥) && (charjac <= AscCodeMax
vram = {unsigned char PC:04B5 | SP:F7F1 IX:F7F1 1Y:FB5D
ascfont = {(unsigned c B: 05 A:@2 H:F8 L:62 BR:FB
Symbol Nane SC: 1 IBUDNUVECZ CC: F3 F2 F1 FB
5 for (i=B ; i < AscFon = p clkdata OxF1ES 6 beeo000 6 8 06 @
*fUram++Y = *fasn [820] 0x20 '@’ [HL]:49 [IX]:00 [I8+L] 081 -
| [SP1:00 [1¥]:49 [1¥+L]:3E =
x| B =lolx|
HS. P.Addr| L.Addr Code File  Edit Asddress | Synbol -
8179 0BO49E 01:B49E BAO1 LD 080129 CHPUL
KO0=1 KO=1 K02=1 K03=] FO0=1 PO1=1 FO2=1 P03 = —
8180 00O4AD O1:04A0 A6 PUS JE| o =t “HuLKI |
8181 80868441 01:04A1 CEC680 LD 00:00:05.000 K00 << 0 00618C  _ START
8182 0004A4 ©O1:04A% CFFA LD 00:00: 06000 KOO << 1 080142 _ copytable
8183 0004AG 01:04A6 CE4802 LD #8AZAF  _ exit
8184 0004A9 ©01:04A9 AE POP v 06FBAB  _ 1c_b_.thss
8185 GOO4AA B1:84AA 01 ADD 1 | 0OF1E4 _ 1c_bh
8186 0OO4AB 01:04AB 58 LD 080C48 lc co | =
8 Commend T — ] =]
| Address: [oo0000 |[evTE | oA |
: ; . Address|+0 +1 +2 +3 +4 45 +7 +8 +9 +A& +B| +C +D +E +F| Value =]
group ;: data Bt‘ e dd,de,df,dm / ' |[osoves st et FF FF a7 o1 FF FF FF FF FF FF|FF FF
group 3 execu 1;“ h";" 9'9"’5’3’59’;5 000618 FF FF FF FF FF FF FF FF FF FF FF FF|FF FF
group e i"g"“ SYbOL oo ;‘;5“’"‘ ¥ /% lleeee2e FF FF AaC @1 FF FF FF FF FF FF FF FF|FF FF
group o tl e SRR SRR  tdutst s 808838 FF FF FF FF FF FF FF FF FF FF FF FF |FF FF
9:23" o u:ﬁgis coperage e j’mm E:w“’: 808048 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
9T 2 “s 2orou i;."é;';ﬁél;";';;'";;_'..E commanase tc |||ee8ese FF FF FF FF FF FF FF FF FF FF FF FF [FF FF
N ype T <group group i —i[|oe0868 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
4] J | \ 3 7| K1 |
[Trace] window [Command] window [Dump ] window [Symbol] window

Features common to all windows

(1) Open/close and activating a window
All windows except [Command] and [LCD] can be closed or opened.
To open a window, select the window name from the [View] menu. When a command is executed, the
corresponding window opens if the command uses the window for displaying the executed results.
To close a window, click the [Close] box on the window.
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
[Ctrl]+[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) Other
The opened windows can be cascaded or tiled using the [Window] menu.
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4.6.2 [Command] Window

Key Break
PC:@81685 SP:F7EE 1IX:6888 IY:@81680
B-81 f-8a H:1@ L:88 BR:F@
SC:I1 IBUDHUC 2 CC:F3 F2 F1 FA
A a@aB1e818 8 8 @8 8
>dd
fiddress +8 +1 +2 +3 +4 +5 +0 +7 +8 +9 +f +B +C +D +E +F Ualue
#@0e8d 8C @1 FF FF A7 81 FF FF FF FF FF FF FF FF 49 82 .. ... ........ I.

000610 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oiuoieoaaons
800620 FF FF AC 01 FF FF FF FF FF FF FF FF FF FF FF FF .oeoiaoiaaaaans
000630 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oieoieouaont
800840 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .oeoieoiaaaaans
000050 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oieoieoaaons
800860 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .ovoiaoiaaaans
000670 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oieoieouaont
800880 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .ovoieoiaaaant
000090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oieoieoaaont
800BA0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .ovoieoiaanaans
B000B0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .oiuoieoaaont
BO0BCO FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .ovoiaoiaanaans
000600 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .o .oieoiaoaaons
BOOBED FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .oeoieoiaonaans
BO0OFO0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF . .oieoieouaon.
3

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.

(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], [Dump], [Register], [Symbol] or [Trace] windows. The contents
of these execution results are displayed when their corresponding windows are open. If the corre-
sponding 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.)

(4) Displaying the command history
Sim88 stores up to the 32 most recent commands executed since startup in memory. (If any command
has been executed twice or more, it is registered only once.) The commands stored in memory can be
recalled by entering the [Ctrl] + [H] keys when the [Command] window is active.

SC:I1 1@ U
1 18

DHVUEGZ CC:F3 F2 F1 F@
o808 8 8 8 @

Command history
displayed by entering [Ctrl] + [H]
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e Simply enter [Ctrl] + [H] to display a command history in popup list form. Double-click a command
to repeat, or select a command with the up or down arrow keys and press [Enter]. The command is
pasted into the prompt position. It can then be executed by pressing the [Enter] key. If the command
history has only one previous command registered, the command is pasted directly into the prompt
position without being displayed in a popup list.

e Enter [Ctrl] + [H] after entering any character to display a command history in one of the following
ways:

- If the command history has several commands registered that begin with that character (string),
those commands are listed. Then, when another character (string) is entered, one of the recently
executed commands among those listed is selected (highlighted) that includes the character
(string).

- If the command history contains only a single command registered that begins with the character
(string), the command is pasted directly into the prompt position.

- If the command history does not contain any commands registered that begin with the character
(string), no operation is performed.

For example, if the command history contains the three commands dd, sy, and s:

- Enter [Ctrl] + [H] after entering the character 's'. The commands s and sy are listed. Here, the
recently executed command s is displayed above the other commands and highlighted.

- If you follow by entering a 'y', command sy is highlighted.

- Enter [Ctrl] + [H] after entering the character 'd' to paste the command dd into the prompt
position.

Note: The [Command] window cannot be closed.
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4.6.3 [LCD] Window

@ e ———— ) | G - [0 ] ] -] o = o

The [LCD] window has the following functions:
(1) LCD display simulation

Displays the LCD panel defined in the LCD panel definition file. The icons and dot matrix change

their display status according to the program being executed.
Furthermore, the panel size and the color can be set using the following controls.

g Scaling button & drop-down list

29% has reached 200%, the next click reduces the size to 25%. The drop-down list allows
a0% direct selection of the magnification rate.
753 BT~ Im:l_' =
v 100% [Back], [On], [Off] drop-down lists | omaie ||
125% Set the LCD panel color. : : : : : : : :
180% [Back] Background color EEEEEEEE
175% [On] Dot color when it is on EOOECOEED
o00E [Off] Dot color when it is off oooOooom|o
| Mare Colars..

[Backlight] button

When this button is clicked, the Back Light I =i

dialog box shown below appears -
BkLiehtl | BkLight2 | BkLieht3 | BkLight4 |

The panel size is magnified in 25% steps every time the button is clicked. If the size

allowing registration of up to 4 R G B
backlight colors. The color can be
adjusted using the RGB sliders
and selecting the lower left check t i
box turns the backlight on.
")
83 174 &
Iv Gancel |
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(2) Capturing the panel image

Camera button

Clicking this button captures the LCD panel image at that point and then transfers it to the
clipboard as a bitmap image. The captured image can be pasted to paint software to print and/or
saved to a file.

Since this button is invalid during program execution, program execution must be broken at the
desired image before it can be captured.

i Video button

Clicking this button enables the panel image recording function (can be saved as an AVI file).
When starting the program execution in this status, two dialog boxes to specify a file name and a
video compression format appear sequentially. Enter a file name and choose an available video
compression format. The recording continues until the program execution is broken.

The generated file can be played back with the Windows standard medium player.

This button cannot be cancelled after it has been clicked once. To cancel the recording, click on the
[Cancel] button in the file name input dialog box. The program will be executed, but the recording
is cancelled.

Note: The recording operation reduces the program execution speed.

(3) Key entry simulation
If the program being executed is waiting a key entry, key entry operation can be simulated using the
PC keyboard after activating the [LCD] window.
The correspondence between PC keys and ports should be defined in the port setting file.
This definition list can be displayed using the [Key List] button.

[Key List] button

Key List x]| The displayed contents are port name, target key name and
[Pan [ Target Key T PC Key || PC key name, respectively from the left. The correspon-
%Eg? E:ﬁ g‘ gaﬁ dence between PC keys and target keys can be verified here.
[EiE The symbol on the left indicates the port status; H indicates
%Egi Egﬁ E E:ﬁ :12 that the port is high level and L indicates low level. The
[HIK05 KeyF A input level is different by the port specification of the

[HIKOE ke G B model

The key entry status can also be set in break status. The key entry status is maintained during the next
program execution until the user operates the key. This allows setting of the key entry status during
single-step operation.

The input port is fixed at active level if the pressed key is directly connected to the input port. In the
case of a key matrix, the input port goes active level only when the corresponding output port goes
active level.

(4) SVD simulation

This slider changes the detection level of the SVD to 16 steps.

(5) Simulating serial/general-purpose port input/output and A/D conversion
Use the [I/O] button to display the [I/O Terminal] window and to load an IOT file. This allows

simulation of serial interface input/output, general-purpose port input/output, and A /D conversion.
For more information, refer to the next section.

@ [1/0] button

Note: The [LCD] window cannot be closed.
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4.6.4 [1/0 Terminal] Window

1/0 Terminal
File  Edit

00:00:05.000 KOO << 0
00:00:06.000 KOO << 1

KO0=1 ki1=1 K02=1 K03=1 PO0=1 PO1=1 PO2=1 PO3=1 ﬂ

A
(1) Menu
[File] menu
File Open Loads an IOT file.
i Save
Eave Close
Cloze
[Edit] menu
Edit Copy
Copy Select All

Select Al

(2) 10T file

4 S1C88 FAMILY SIMULATOR

The [I/O Terminal] window provides an I/O text terminal
function to display the input/output status of the general-
purpose ports, serial interface, and A /D converter by
simulating their inputs/outputs.

Saves the logs displayed in the window to a text file.

Closes the IOT file (halts I/ O simulation).

Copies a data range selected within the window to the clipboard.

All selects all logs in the window.

* The Copy/Select All menu can also be displayed by right-clicking anywhere in
the window.

The 10T file is a text file that contains a description of the following specifications. It is created in a
general-purpose editor.
a. Specify the general-purpose ports (Rxx, Pxx) to monitor the input/output status.
b. Specify the input timing to and the input level of general-purpose ports (Kxx, Pxx).
c. Specify the power supply voltage and the reference voltage of the A/D converter.
d. Specify the A/D input voltage.

e. Specify the serial interface input data.

Example:

[General I/0]

watch P00, P
5.0 K00=1
5.5 K00=0
8.0 K00=H
8.5 K00=L
[A/D Convert
AVdd=3.0
AVss=0.2
AvVref=2.9
[A/D CH2]

01, P02,

er]

P10, P11, P20

2.40,2.39,2.38,2.37,2.36

2.00,
0.5
0.65
0.80
[Serial CHI1]
"aBcDeFg"
0x25,0x20,0x

2.10,

2.20,

41

2.30

~a

The first value indicates the time in seconds from a reset.
1/H =High,0/L =Low

The values indicate voltages (V).

The values indicate voltages (V).

Specify the input data using a character string
or hexadecimal value.

Load this file to simulate the status of each input pin. For detailed information on this file, refer to
Section 4.13, "IOT File (.iot)".
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(3) Starting and finishing input/output simulation

Follow the procedure given below to start input/output simulation:
1. Display the [I/O Terminal] window.

2. Load the IOT file by selecting [Open] from the [File] menu.

3. Run the target program from a reset state.

Although the IOT file can be loaded while running the target program, the simulator must be reset
before input/output status can be simulated.
To terminate input/output simulation, select [Close] from the [File] menu.

(4) Simulation and log display

When the specified input/output ports change state (from 1 to 0 or vice versa), or the serial interface
receives input data or sends output data, or the A/D converter receives analog signals as input, the
pertinent information is displayed in the window.
Example:

P00=1 RO1=1

AVAd=3.000 AVss=0.200 AVref=2.900 ] Initial data

00:00:01.029 S2 << 31h(1) N
00:00:02.033 S2 << 32h(2)
00:00:03.036 S1 >> 33h(3)
00:00:04.040 S1 >> 34h(4)
00:00:05.000 P30 << 0 P31 << 0

00:00:06.016 ADO << 2.400 Log data
00:00:07.020 ADO << 2.390
00:00:08.023 ADO << 2.380
00:00:09.027 ADO << 2.370

00:00:05.000 RO1 >> 1 —

Immediately after a reset, the simulator displays the initial data. The contents displayed here are the
initial values of the general-purpose input/output ports specified with a "Watch" statement in the IOT
file's [General I/ O] section and the "AVdd", "AVss", and "AVref" values specified in the [A/D Con-
verter] section. These values are not displayed unless they are specified.

Displayed following the above is data input or output during the simulation. The numeric value
appearing at the beginning of each line indicates the elapsed time (in hours, minutes, and seconds)
since the simulator was reset. The symbols "<<" and ">>" denote input and output, respectively.

The data for each port and the contents of processing are described below.

General-purpose input/output ports:
When input or output on the ports specified with a Watch statement changes state, the simulator
displays the port names (Kxx, Pxx, Rxx) and the value after the change (0 or 1). Changes in input
occur synchronously with the timing written in the IOT file. If interrupts are enabled at this time,
an input interrupt is generated according to the interrupt conditions set.

A/D converter:
Each time the target program performs an A /D conversion, the data written in the IOT file is
loaded in sequence from the top (left) to simulate the A/D conversions performed. At this time,
the simulator displays the channel numbers (ADx) and the input voltages (V) loaded from the file.
If interrupts are enabled, an A /D conversion interrupt is generated after a certain period of time
has elapsed (sampling time + A /D conversion time) after the start of input. If a converted channel
has no specified data, the input on that channel is read out as level 0 voltage (equivalent to AVss).
If A/D conversion is performed more than a specified data count, the last data specified is read
out repeatedly. If a value smaller than AVss was specified, it is read out as level 0 (equivalent to
AVss); if a value larger than AVref was specified, it is read out as the maximum level (equivalent to
AVref).

Serial interface:
As the target program performs input/output via the serial interface, the simulator displays the
channel numbers (S1, S2) and the input/output values (hexadecimal values and ASCII characters)
for each byte transferred. For input, the input data written in the IOT file is read out sequentially
from the top (left). If interrupts are enabled, a serial interface interrupt is generated synchronously
with the timing at which the program finishes sampling the input.
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(5) Saving logs
The logs displayed in the [I/O Terminal] window can be saved to text files using [Save] from the [File]
menu.

Furthermore, a range of logs selected by dragging the mouse in the [I/O Terminal] window can be
copied to the clipboard using [Copy] from the [Edit] menu. The copied log can be pasted from the
clipboard into any document by using an editor. To copy all logs, use [Select All] from the [Edit] menu
to select all logs before copying to the clipboard.

Precaution
e In development environments where the S1C63/88 simulator is already installed, the components
corresponding to the serial interface must be added to the component map file (.cmp). When using
a model that does not support the serial interface, add NullDev.bmc to the component map file.
When using the A/D converter, make any necessary corrections to the component map file.

Example: 88348.cmp Example: 88349.cmp
[Internal] [Internal]

CPU=CPU.bmc CPU=CPU.bmc
LCD=LcdDrv88.bmc LCD=LcdDrv88.bmc

K/P/R port=KPRport.bmc K/P/R port=KPRport.bmc
SVD=SVD88 .bmc SVD=SVD88 .bmc
Sound=Sound88.bmc Sound=Sound88.bmc
Serial=Serial88.bmc < Add Serial=Serial88.bmc < Add
Adc=NullDev.bmc < Add Adc=Adc88.bmc < Add

e The time at which the simulator simulates input/output operations is calculated from its instruction
execution cycles. This time differs slightly from the actual MCU (actual time).
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4.6.5 [Source] Window

The [Source] window displays the program code. The following three display modes are supported:

1. Disassemble display mode

After disassembling the loaded object, the simulator displays the addresses, codes, and mnemonics in
it. To open the [Source] window in this mode, select [Source | Disassemble] from the [View] menu. To
go to disassemble display mode while in another mode, select [Source | Disassemble] as described
above, or click the [Disassemble] button on the [Source] window, or run the u command. When the
[Source] window is in this display mode, the word "Disassemble" is displayed on the title bar. This
display mode can be selected regardless of the type of object file loaded.

E [Disassemble] button

2. Source display mode

In this mode, the simulator displays the corresponding source for an object that includes the current
program counter address. However, this mode can be selected only when an absolute object file (.abs)
in IEEE-695 format containing debug information for source display purpose is loaded. To open the
[Source] window in this mode, select [Source | Source] from the [View] menu. To go to source display
mode while in another mode, select [Source | Source] as described above, or click the [Source] button
on the [Source] window, or run the sc command. When an absolute object file (.abs) that contains C
source debug information is loaded while the [Source] window is open, the [Source] window auto-
matically enters this mode. In this display mode, the source file name is displayed on the title bar.

[Source] button

3. Mix display mode

In this mode, the simulator displays the source and its disassembled contents (address, code, and
mnemonic) separately in the upper and lower rows. However, this mode can be selected only when
an absolute object file (.abs) in IEEE-695 format containing debug information for source display
purpose is loaded. To open the [Source] window in this mode, select [Source | Mix] from the [View]
menu. To go to mix display mode while in another mode, select [Source | Mix] as described above, or
click the [Mix] button on the [Source] window, or run the m command. When the [Source] window is
in this display mode, the word "Mix" is displayed on the title bar.

[Mix] button

* Source display

The source of any object can be displayed only when an absolute object file in IEEE-695 format that
contains debug information for source display purpose is loaded.

Furthermore, because the source file is loaded after locating it from the object file's debug information
(relative path information for the source file), if the source file is removed or relocated (i.e., its relative
position from the object file has changed), the source is not displayed. In this case, the window in
source display mode is left blank, and in mix display mode, the window shows only the disassembled
contents.
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Disassemble display mode

i' Dizassemble H=1E3
| Address: [00016C [« || B
[P addr| L iddr | Code | Unassemble [ [=]
&* BAB18C  BO:B18C CFAEDOFS __START: LD SP,#F8A6h
* gAE198 B68:8198 B4FF LD BR,HFFh
* g@E192 @8:8192 DDOAAA LD [BR:88h],#06h
* @AE195 @A8:8195 DDO2AA LD [BR:82h],#86h
* @@E198 @8:8198 DDB16a@ LD [BR:81h],#086h
* @AE198 68:8198 B4FO LD BR,H#F6h
* @AE190 @A:8190 F2A3IFF GCARL _ copytable
* @ae1A8 @A:81A8 F21281 CARL _main
0061A3 00:61A3 F20A01 CARL _ exit
0081A6 00:81A6 FO RETE
0081A7 00:81A7 CFBY _watchdog: PUSH ALE
0081A9 00:81A9 CFBD POP ALE
® 0001AB | BO:81AB F9 RETE
* @AA1AC  B8:B1AC CFBY _rtclock: PUSH ALE
* @AB1AE  BA:B1AE  B291 LD L,#81h
* gAE16A 6A8:81B8 CEC588 LD EP,#86h
* @AA1B3 68:81B3 CED624FF LD [FF24h],L
* @@81B7 @8:81B7 BOBAFA LD HL,[F888h]
* @Aa1BA B8:B81BA CFE? LD IX,HL
* @AE1BC @A:81BC C16708 ADD HL,#8887h
* @AB1BF @8:81BF 4D LD B,[HL]
* @@E1cA  @8:81CA  BAG1 LD a,#81h
* @@e1c2  @8:81c2 61 aDD A,B =
| 2

Described below are the functions of the [Source] window in disassemble display mode:

(1) Displaying program code
The window displays the physical /logical addresses, codes, and disassembled contents.
Program display location can be changed by the following method as well as scrolling.
e Enter an address in the [Address] text box. Or specify an address using the u command.
The program is displayed from the selected address.

clH 4 NS

Displays the beginning or end area of the memory.
Displays one page before or after in the current window size.
Displays the program from the current PC address.

Note: The S1C88 Family processors use variable length mnemonics, so that when the window is scrolled
upward, the disassembled contents shown on the window may differ from the actual code.
# Updating of display
When a program is loaded and executed (g, g1, s, n, se, or rst command), or the memory contents are

changed (de, df, or dm command), the display contents are updated. In this case the [Disassemble]
window updates its display contents so that the current PC address can always be displayed.

(2) Displaying the current PC
The current PC (program counter) address is indicated by a yellow arrow at the beginning of the line.

(3) Displaying PC breakpoints
The address line where a breakpoint is set is indicated by a red ® mark at the beginning of the line.

(4) Coverage information
When the coverage function is turned on using the md command, the following program execution
places an * at the beginning of the executed address line.

(5) Setting a break at the cursor position
,{!1_"] Place the cursor at an address line where a breakpoint is to be set. 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 breakpoint will be cleared. This function allows setting of two
or more breakpoints.

N 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 the cursor is located.
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Source display mode

i' C:A\EPSONASIM\s1c88\samplesiclkdemo.c e
JFunct\dns: I '|¢|ﬁ"§’tﬂ||€l|6—\f‘
) A
ff
ff====display character (y8bit)
i

unsigned char disp_charY8({char x, char y, unsigned char charac) {
unsigned char =vram, =ascfont;
unsigned char i = @, err = 8;

charac -= AscCodeMin;
if ((x <= AscPosiHaxy) && (Y <= AscPosiMax¥) && (charac <= AscCodeMax)){

vram = (unsigned char =)(VUramStt + x + y = Uram¥step);
ascfont = (unsigned char =){AsciiFontTbl + charac * AscFontStp);

= For (i=8 ; i < AscFontStp ; i++){ J
*={uram++) = ={ascfont++);
¥
¥
else {
err = 1;
¥
L] return {err);
} =

Described below are the functions of the [Source] window in source display mode:

(1) Displaying program code
The window displays the source of the loaded object. The source automatically displayed here
includes the address indicated by the current PC (program counter).
The comment lines, reserved words, and any text other than these two types are displayed in green,
blue, and black, respectively. The tab width is set to a length of four characters. The program display
position can be changed in the following manner, as well as by scrolling:
J Funchions: e Select a function name from the [Functions] pull-down list. The
unchions: j L o .
source is displayed from the beginning of that function.

zel_reg -
theyscan T
rtclock,

idizn chary'd
dizp_stringr'd
mnain =

c:| o Click the [Current PC] button. The source is displayed from the current PC address.

e To display another source file, click the [Source Files] button to bring up the dialog box
shown below and to select the desired source file from the list of sources.

Select Files E3
File List: Function List:
CAEPSOM\SIMYsT cBBsampleshascifo set_req
C gl kde rkeyscan
CAEPSOM\SIMYsT cBBsampleshcstart. nclock
eicBihs1cBiinclude\stdlib h disp_charys
ehcBis 1 cidincludeistring h disp_stringy8
main
L L [ CT 2

covs_|

* Updating of display
When a program is loaded and executed (g, g1, s, n, se, or rst command) and program execution is
halted midway, the display contents are updated. In this case, the source that includes the current PC
address is displayed in the window. If the corresponding source cannot be found, the [Select Files]
dialog box shown above appears, prompting for selection of the source to be displayed.

74 Seiko Epson Corporation S5U1C88000Q MANUAL
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



4 S1C88 FAMILY SIMULATOR

(2) Displaying the current PC
The source lines that include the address indicated by the current PC (program counter) are marked
with a yellow arrow at the beginning of the line.

(3) Displaying PC breakpoints
The source lines that include any address that has been set as a breakpoint are marked with a red @
mark at the beginning of the line.

(4) Setting a break at the cursor position

@ Place the cursor at the source line at which a breakpoint is to be set. Then click the [Break]
button. This sets the source line (the start address of the effective object code corresponding to
the source) as a breakpoint. (A breakpoint can also be set by double-clicking anywhere in the
line.) If the same action is performed at the source line in which a PC breakpoint has been set,
the breakpoint is cleared. Multiple breakpoints can be set, one breakpoint per source line.
However, no breakpoints can be set in source lines that do not have actual code. Note that due
to optimization by the C compiler, no code can be generated for some C statements that would
otherwise have code generated. For source lines at which breakpoints cannot be set, change to
mix display mode and check.

ﬂ Click the [Go to Cursor] button. The program starts running from the current PC and breaks at
the line at which the cursor is positioned. In this case, the cursor must also be located at the
source lines that have the actual code. Clicking the [Go to Cursor] button has no effect unless
the source has the actual code.

(5) Searching for a character string

In source display mode, the [Source] window displays the following find buttons, permitting a search
for a character string.

J Click the [Find] button to display the dialog box shown below, allowing you to specify a search

string.
Find #[x=]| Enter a search string in the [Find what] edit
Fudunat [ box and click the [Find Next] button. The

string search proceeds in the downward
I Match whole word anly T ﬂl direction of the [Source] window (toward the
' Up & Dawn

I™ Match gase end of the program) from the current cursor

position. If an instance of the specified string
is found in the [Source] window, it is placed
in a selected state.

When the [Find Next] button is clicked again, the next instance of the specified string is sought
from that position forward. To search up (toward the beginning of the program), select the
[Up] button for [Direction]. To search for instances that completely match the specified string,
check the [Match whole word only] check box. Or to discriminate between uppercase and
lowercase letters when searching, check the [Match case] check box, before clicking the [Find
Next] button.

E Select a string by dragging the mouse in the [Source] window and clicking the [Find Next]
button on the [Source] window. The string search proceeds in the downward direction of the
[Source] window (toward the end of the program) from that selected position. If an instance of
the string is found, the newly found string is placed in a selected state. When the [Find Next]
button is clicked again, the next instance of the string is sought from that position forward.
This search is case-insensitive, and instances that do not completely match the string will also
be found.

-a] The [Find Previous] button functions in the same way as the [Find Next] button described
above, except that string searches proceed up (toward the beginning of the program).
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(6) Registering symbols in the [Watch] window
ﬂ Select a symbol name in the window by dragging with the mouse (displayed in reverse video
when selected) and click the [Watch] button. The symbol is registered to the symbol list of the

[Watch] window. Once registered this way, the value of that symbol can be verified in the

[Watch] window.

(7) Displaying variable values

JFunctidns: I VH o | & ' 4 |[

set_req();
/#<display clock data>

Place the mouse cursor at a variable name in the displayed
source (need not to click), and the value of that variable

(or address for a pointer variable) is displayed. The
variable types (signed /unsigned) int, long, and short are

err = disp_string¥8(@,8,:
3 whier = 0]

rf free{(char=)p_clkdata);

displayed in decimal notation, while addresses, structures,
and unions are displayed in hexadecimal notation. To
display the values of structure members, the member's

variable name needs to be selected with the mouse. For
array elements, variable names must be selected with the
mouse. Out-of-scope variables are not displayed.

Mix display mode

| Address: [000385 [« » v || B

i

unsigned char disp_string¥8({char %, char y, unsigned char =string) {

* O93BS 00:83BS CF6AB4O0 _disp_string¥8: SUB SP,#0804h
* gBB3BY? B0:83BY9 A48 LD B,A
* gBB3Bn BO:83BA CEC6@8 LD XP,#88h
* §BB3BD B08:83BD CFFA LD IX,SP
* BBB3BF B8:83BF CES482 LD [IX+82h],L
unsigned char err = 8;
@* BA3C2 068:83C2 B268 LD L,#88h

while ((=string *= HULL) || err *=8) {
* pOA3C4 ©0:83C4 F133 JRS 33h
err = disp_char¥8(x,y,*string);

* BOP3C6 B\B:B3C6 CF7788 LD [SP+88h],IY

* BOB3CY B8:83C? CEC788 LD ¥P,#B88h
o>* BBB3CC ©88:83CC SF LD H,[I¥]

* BOB3CD B8:83CD CECAHB8 LD XP,#88h

* Bep3De 88:83D8 CFFA LD IX,SP

* Bep3D2 B88:83D2 CEA4CH3 LD [IX+83h],B

* BeB3DS B8:83D5 CEC788 LD ¥P,#B88h

* 9088308 08:83D8 CFFE LD IY,SP

* Bpep3DA  B8:83DA CE5182 LD L,[IY+82h] hd
K Bl

The mix display mode is functionally the same as disassemble display mode. The difference is that each
source line and the disassembled contents of the corresponding object code (physical/logical address,
object code, and mnemonic) are displayed one for one in the upper and lower rows. However, mix
display mode can only be selected when an absolute object file (.abs) in IEEE-695 format containing
debug information is loaded.

The displayed source lines cannot be operated on - for example, by setting a break. Various display
manipulating and break setting operations can only be performed on the disassembled display contents.
For [Source] window functions that can be used in mix display mode, refer to the description of disas-
semble display mode.

The source lines and the disassembled contents are displayed in black and gray, respectively.
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4.6.6 [Dump] Window

| Address: BYTE =M 4 »
TE

0000 |
Address|+0 +1 +2 +7 +8 +9 +& +B +C +D +E +F|Value [ N
080080 8C 01 FF FHRE? FF FF FF FF
080818 FF FF FF Hpo.r FF FF FF FF
000020 FF FF AC §p0RLE FF FF FF FF
088838 FF FF FF FF FF FF FF FF FF FF FF
080848 FF FF FF FF FF FF FF FF FF FF FF
000858 FF FF FF FF FF FF FF FF FF FF FF
088860 FF FF FF FF FF FF FF FF FF FF FF
088870 FF FF FF FF FF FF FF FF FF FF FF
088880 FF FF FF FF FF FF FF FF FF FF FF
0808908 FF FF FF FF FF FF FF FF FF FF FF
088BAB FF FF FF FF FF FF FF FF FF FF FF
BOBBE® FF FF FF FF FF FF FF FF FF FF FF
0888CO FF FF FF FF FF FF FF FF FF FF FF
0888DO FF FF FF FF FF FF FF FF FF FF FF
BBBBE® FF FF FF FF FF FF FF FF FF FF FF
BBBBFO FF FF FF FF FF FF FF FF FF FF FF
pe8188 A6 CF E3 CF B1 CF E6 CE D8 C8 CE
888118 CE D8 42 81 CE CE 4B ES 02 81 CF
088128 CE CA 4A 61 48 CE CB AE F8 C8 CE
088130 BS 80 CA CF 3B E7 OB CE BS 80 C9
088148 1A F8 CE C7 00 AD CE CS 08 C5 48
0881508 08 CF E9 CE 40 07 CE 48 08 CF 74
088160 A48 B2 CF EC CE 40 04 CE 48 85 CF

K| Al

M| oTmos

(1) Displaying data memory contents
The [Dump] window displays the memory dump results in hexadecimal numbers.
Data is displayed in byte units by default. It can be changed to another size using the pull-down box.
Memory display location can be changed by the following method as well as scrolling.
e Enter an address in the [Address] text box. Or specify an address using the dd command.
Data is displayed from the selected address.

o/ 4 4 » M
\ \

Displays the beginning or end area of the memory.

Displays one page before or after in the current window size.

* Updating of display
The display contents of the [Dump] 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, 1, se, or rst command), the display contents are also updated. To refresh the [Dump]
window manually, execute the dd command or click the vertical scroll bar.
After program execution is completed, the value changed during execution is displayed in red.

(2) Direct modification of data memory contents
The [Dump] window allows direct modification of data memory contents. To modify data on the
[Dump] 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.

(3) Displaying decimal data
Hover the mouse cursor over data (need not to click) during [BYTE], [WORD], or [LONG] display,
and the data is displayed in decimal notation (signed int or unsigned int). For [BYTE], the data is also
displayed in bits.
Address|+0 +1 +2 +3 +4 +5 +6 +7 +8

DODTO0  CE BD 00 E6 08 CE 80 CE 91
000110 CF B1 CF E6 CE D8 C8 CE CF
000120 01 CE CE 4B femmoormio| CF EB
000130 01 48 CE CB L’}L{z%% C7 00
000140 F1 38 CE C6 U oF e9 CE 40
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4.6.7 [Register] Window
(1) Displaying register contents

PCz041F SP:F7F3 IX:F7F3 IY:F7F8 The [Register] window displays the contents of
B:24 A:18 H:18 L:68  BR:F@ the S1C88 CPU registers, condition flags and the

Se: I:] Ig L‘Ii g : g g E ee: :;3 22 ;1 ;a memory pointed by the [HL], [SP], [IX], [IY],
[HL]:FF [1%]:85 [IX+L]:85 [IX+L] and [IY+L] registers.
[SP1:85 [1Y]1:FF [I¥+L]:=FF

# Updating the display
The display is updated when registers are dumped (rd command), when register data is modified (rs
command), when the CPU is reset (rst command), or after program execution (g, gr, s, se, or n com-
mand) is completed. After program execution is completed, the value changed during execution is
displayed in red.

(2) 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.

4.6.8 [Symbol] Window
W Symbol _[Oofx]| The [Symbol] window can display the symbol list,

Address | Synbol ~|| if asymbol file (.sy) is loaded.
888129 CHPUL _| Symbols are listed in alphabetical order by default.
apa108 _ MULKI . N .
@BO18C _ START It can be changed to address order using the "sy /a
Bap142 _ copytable command.
aae2AF __exit
@eFe@8 _ 1c_b_.tbss
@8F1EX _ lc_bh
88048 1c co =

# The symbol file is automatically read when a target program (Motorola S2 format) is loaded. How-
ever, it must be the same name (extension is .sy) and be located in the same directory as the target
program file. Note that a symbol file is not read when an IEEE-695 program file is loaded.

4.6.9 [Watch] Window

i Watch = The window shows the name and the current value of

the symbol registered using the w command or the

Eip_clkdata BxF1ES [Source] window [Watch] button. The value is

[6x8] 8x38 '8 displayed in the format specified by the w command.
g_intflg 60000000 . . .

If the symbol is an array, structure, or union, a |+| icon
is displayed. Clicking this icon displays the array,
structure, or union members hierarchically.

The registered symbols can also be removed or have their display formats changed (e.g., from hexadeci-
mal to decimal) from a menu displayed by right-clicking the symbol. However, display formats can be
changed only for types such as int, char, long, and short, and cannot be changed for addresses. The
addresses are always displayed in hexadecimal notation.

Note that symbol display on this window is possible only when an absolute object file (.abs) in IEEE-695
format containing information on the specified symbol is loaded.

Note: If the -O1 option is specified when compiling, unnecessary symbols may be removed for code
optimization, and no symbol information may be generated. Such symbols cannot be registered in
the [Watch] window.

# Updating the display
The display is updated after program execution (g, gt, s, se, or n command) is completed.
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Trace =1 E3
P.Addr| L. Addr Code Mnemonic HL SF BE EF XF YP [=s) Memory -
8217 808499 B81:0499 93 INC IY¥ 3E84 F828 F828 FO68 F7F3 FB 515150 )
8218 088494 B81:849A 92 INC IX 3E84 F828 F829 FO68 F7F3 FB8 a888
0219 OD0O49B B1:-049B CF7601 LD [SP+01h].IX 3ESL4 F828 F829 FO60 F7F3 FO 0000 MW:[0OF7F4]=29 HW: [ BOF:
0220 000L9E 061:049E BOO1 LD n,#61h 3EO01 F828 F829 FO60 F7F3 FO 0000
8221 08B4A8 B1:B84A0 A6 PUSH IP 3EB1 F828 F829 FO68 F7F1 F8 80888 MW:[BOFFF2]=808 HMW:[88F;
0222 @@884A1 B1:84A1 CECGBB LD XP,#88h 3EB1 F828 F829 FO60 F7F1 FA asaa
0223 000404 B1:-04A4 CFFA LD IX,SP 3EO01 F828 F7F1 FO60 F7F1 FO 0000
8224 B8B4A6 B1:B4A6 CEABB2 LD B,[IX+82h] 8401 F828 F7F1 FO68 F7F1 FB 8008 MR:[BOF7F3]=84
8225 0884A9 B1:B84A9 AE POP IP 8481 F828 F7F1 FB68 F7F3 FB 808808 MR:[BOFFF1]=80 MR:[B8F;
0226 0004AA B1:-04AA 61 ADD A,B 6405 F828 F7F1 FO60 F7F3 FO 0000
0227 O004AB B1:-04AB 50 LD L,A 6405 F805 F7F1 FO60 F7F3 FO 0000
8228 0BB4AC B1:B84AC B1685 LD B,#85h 8585 F885 F7F1 FB68 F7F3 FB a888
8229 BABLAE B1:B4AE 42 LD A,L 8505 F885 F7F1 FA68 F7F3 FA asaa
0230 0004AF B1:04AF A6 PUSH IP 8505 F805 F7F1 FO60 F7F1 FO 0000 MW:[0OFFF2]-00 MW :[ BOF:
8231 B0B4B6 B1:04B0 CECG6O8 LD XP,#88h 8505 F805 F7F1 FO68 F7F1 F@ 515150 )
8232 0884B3 B81:84B3 CFFA LD IX,SP 8585 F885 F7F1 FB68 F7F1 F8 a888
0233 0004BS 01:-04B5 CELLDB2 LD [IX+02h].,A 8505 F805 F7F1 FO60 F7F1 FO 68000 MW:[BOFFF3]-05
0234 DOO4BS B61:04B8 AE POP IP 8505 F805 F7F1 FO60 F7F3 FO 0000 MR:[0OF7F1]-00 MR:[ BOF7
8235 0884B9 B81:84B9 3A880 XOR A,H#88h 8585 F885 F7F1 FB68 F7F3 FB a888
0236 0O0BLBB B1:-084BB CEBSS8A XOR B,#88h 8585 F865 F7F1 FO68 F7F3 FA asaa
0237 O0OMBE 01:-04BE 31 CP An,B 8585 F805 F7F1 FO060 F7F3 FO 0000
0238 UOB4BF B81:-04BF CEEGCB JRS LT,CBh 8585 F805 F7F1 FO68 F7F3 FO 515150 )
8239 8884C2 B1:84C2 F185 JRS B5h 8585 F885 F7F1 FO68 F7F3 F8 a888
4| oz

After the trace function is turned on by the md command, the simulator samples trace information while

the target program is running. The trace data buffer has a capacity for 8192 instructions (overwritten from

the beginning if the capacity is exceeded), and its data can be displayed in the [Trace] window.

The following lists the trace contents:

e Instruction number

¢ Fetched code and disassembled contents

* Register and condition flag contents

e Memory access status (R/W, address, data)

This window also displays the trace data search results by the ts command.

# Updating of display:

The contents of the [Trace] window are cleared when the target program is executed. After the

execution has finished, the [Trace] window displays the contents of the trace buffer.
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4.7 Menu

This section outlines the menu bar available with the simulator.
The menu bar has eight menus, each including frequently-used commands.

[File] Menu
lﬁ [Load File...]

Load Fil This button reads an object file in the IEEE-695 format or an internal ROM
Oad e, . _ HEX file in Motorola S2 format into the simulator. It performs the same
Load Parameter File... function when the If command is executed.
1 clkdema.abs [Load Parameter File...]
2 Samplel.psa This button reads a parameter file into the simulator. It performs the same
function when the par command is executed.
Eait [Exit]

The file names listed in this
menu are recently used files.
Selecting one opens the file.

This menu item quits the simulator. It performs the same function when the
q command is executed.

[Run] Menu
Run [Go]
Go This menu item executes the target program from the address indicated by
GotoC the current PC. It performs the same function when the g command is
o ke Curgor

executed.

3o after Reszet
[Go to Cursor]

step This menu item executes the target program from the address indicated by
bz : the current PC to the cursor position in the [Source] window (the address
Step Exit of that line). It performs the same function when the g <address> command
Reset CPU is executed. Before this menu item can be selected, the [Source] window
Command File... must be open and the address line where the program is to break must be

clicked.

[Go after Reset]

This button resets the CPU and then executes the target program after
fetching the reset vector. It performs the same function when the gr com-
mand 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 button executes one instruction step at the address indicated by the
current PC. If the instruction to be executed is cars, carl, call, 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.

[Step Exit]

This button executes the target program from the address indicated by the
current PC. If the program starts from inside a subroutine, the program
execution will stop when the sequence returns to the parent routine. This
button performs the same function when the se command is executed.

[Reset CPU]
This menu item resets the CPU. It performs the same function when the rst
command is executed.

[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.
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[Break] Menu

Break,

Breakpoint Set...
Drata Break..
Reqister Breal...
Break. List
Break All Clear

[Trace] Menu

Trace

Trace Search...

4 S1C88 FAMILY SIMULATOR

[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.
[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.

[Trace Search...]
This menu item searches trace information from the trace data buffer under
the condition specified using a dialog box. It performs the same function as

Trace File... )
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 command.
[View] Menu
Yiew [Command]
Command This menu item activates the [Command] window.
S ource Dizazsemble [Source - Disassemble]
Diarnp Source This menu item opens or activates the [Source] window and
Beaister Mix displays the program in the disassemble display mode.
gra':; | [Source - Source]
AT This menu item opens or activates the [Source] window and displays the
e program in the source display mode.
v Toolbar [Source - Mix]
v Statuz Bar This menu item opens or activates the [Source] window and displays the

program in the mix display mode.

[Dump]

This menu item opens or activates the [Dump] window and displays the
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 trace data buffer.
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Wi

Cammand
Source 3
Dump
Beqister
Trace
Symbal
Watch

v Toolbar
v Status Bar

[Option] Menu

Option

Log...
Record...
tode Setting...

[Window] Menu

Wfindo

LCazcade
Tile

v 1 Command
2LCD
3 Register

[Help] Menu

Help

Sbout 5133,

[Symbol]
This menu item opens or activates the [Symbol] window and displays the
symbol list if a symbol file has been loaded.

[Watch]
This menu item opens or activates the [Watch] window and displays the
contents of the symbol registered.

[Toolbar]
This menu item shows or hides the toolbar.

[Status Bar]
This menu item shows or hides the status bar.

[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 trace function, coverage function, step-display mode,
and execution interval time for the cmw command. It performs the same
functions as executing the md command.

[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 acti-
vates the window.

[About SIM88...]
This menu item displays an About dialog box for the simulator.
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Tool Bar

This section outlines the tool bar available with the simulator.
The tool bar has 12 buttons, each one assigned to a frequently used command.

| =&

=l U R S NN i

The specified function is executed when you click on the corresponding button.

13

X v B B B N

<

[Load File] button

This button reads an absolute object file in IEEE-695 format, a program file in Motorola S2 format,
or a function option file into the simulator. It performs the same function when the If command is
executed.

[Load Parameter] button
This button reads a parameter file into the simulator. It performs the same function when the par
command is executed.

[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.

[Break] button

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.

[Break All Clear] button

This button clears all break conditions. It performs the same function as executing the bac com-
mand.

[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.

[Go after Reset] button

This button resets the CPU and then executes the target program after fetching the reset vector. 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.

[Next] button

This button executes one instruction step at the address indicated by the current PC. If the instruc-
tion to be executed is cars, carl, call, 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.

[Step Exit] button

This button executes the target program from the address indicated by the current PC. If the
program starts from inside a subroutine, the program execution will stop when the sequence
returns to the parent routine. This button performs the same function when the se command is
executed.

[Reset CPU] button

This button resets the CPU. It performs the same function when the rst command is executed.
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4.9 Method for Executing Commands

All debug functions can be performed by executing debug commands. This section describes how to
execute these commands.

4.9.1 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]] X

* A space is required between a command and parameter.
e 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:
>gR (Only a command is input.)
>com test.cmdX (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:
>1fR
File name ? :test.absX < Input data according to the guidance (underlined part).
>

e Commands requiring parameter input as a precondition

The If command shown in the above example reads a program file into the simulator. Commands like
this that require an entered parameter as a precondition are not executed until the parameter 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.

e 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.
[] key Returns to the immediately preceding guidance.
[q] key Terminates the input session.
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Input example:

>deX & Command to modify data memory.

Data enter address ? :001000K < Inputs the start address.

001000 A:1R < Modifies address 001000H to 1.

001001 A:"X < Returns to the immediately preceding address.
001000 1:0X & Inputs address 001000H back again.

001001 A:R

001002 A:R

001001 A:gX & 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, =
Decimal: 0-9
Binary: 0,1, =
("+" is used to mask bits when specifying a data pattern.)

Specification with a symbol
For address specifications, the symbols can also be used when an IEEE-695 absolute object file (.abs)
or a symbol file (.sy) is loaded.
Input example:
>u MainR < Displays the program from the label Main

# The symbol file (.sy) is automatically loaded simultaneously with the target program in the Motorola
S2 format. However, it must be the same name (extension is .sy) and be located in the same directory
as the target program file. When an IEEE-695 program file is specified, the simulator does not load a
symbol file.

Notes: e If the specified symbol is not found, sim88 handles the specified string as a hexadecimal (e.g.,
ABC). However, if the string includes other than the specified hexadecimal characters, an error is
assumed.

e If the -O1 option is specified when compiling the C source, some symbols written in the source
may not actually be used for reasons of code optimization. In such cases, debug information for
that symbol is not output to the .abs file, whether or not the -g option is specified.

Example: int x,y,xy;

x = GLOBAL X * 100;

y = GLOBAL_ Y * 100;

Xy = X * y;
In this example, because variable xy become nonexistent due to optimization, the contents of xy
cannot be referenced when debugging.
If after evaluating the executable file created by specifying the -OO0 option (optimization OFF), it
is recreated by specifying the -O1 option (optimization ON), program behavior cannot be guaran-
teed. Be sure to reverify the executable file whenever it is recreated in this way.

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, s, n, se, com
Display commands:  u, dd, td

The successive execution function is terminated when some other command is executed.
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4.9.2 Executing from Menu or Tool Bar

The menu and tool bar are assigned frequently-used commands as described in Sections 4.7 and 4.8. A
command can be executed simply by selecting desired menu command or clicking on the tool bar button.

Table 4.9.2.1 lists the commands assigned to the menu and tool bar.

Table 4.9.2.1 Commands that can be specified from menu or tool bar

Command Function Menu Button
If Load program file [File | Load File...]
par Load parameter file [File | Load Parameter File...]
g Execute program successively [Run | Go]

g <address>

Execute program to <address> successively

[Run | Go to Cursor]

B R

ar Reset CPU and execute program successively [[Run | Go after Reset]

s Single step execution [Run | Step]

n Step execution with skip subroutine [Run | Next]

se Exit from subroutine [Run | Step Exit] £

com Load and execute command file [Run | Command File...] -

cmw Load and execute command file with wait [Run | Command File...] -

rst Reset CPU [Run | Reset CPU] ﬂ

bp, bc (bpc) |[Set/clear PC breakpoint [Break | Breakpoint Set...] @

bd, bdc Set/clear data break [Break | Data Break...] -

br, brc Set/clear register break [Break | Register Break...] -

bl Break list [Break | Break List]

bac Clear all break conditions [Break | Break All Clear] @

ts Search trace information [Trace | Trace Search...] -

tf Save trace information to file [Trace | Trace File...] -

u Disassemble display [View | Source | Disassemble] @ *

sc Source display [View | Source | Source] *

m Mix display [View | Source | Mix] *

dd Dump memory [View | Dump] -

rd Display register values [View | Register] -

td Display trace information [View | Trace] -

sy Display symbol list [View | Symbol] -

w Display symbol information [View | Watch] -
Register symbols - @ *

log Turn log output on or off [Option | Log...] -

rec Record commands to a command file [Option | Record...] -

md Set modes [Option | Mode Setting...] -

* Located in the [Source] window
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4.9.3 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 simulator 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 that loads a program file, sets a breakpoint and then
executes the program.
Example: File name = start.cmd
1f test.psa
bp 0004d7
9

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
The simulator has the com and emw 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).
Example: com start.cmd

cmw test.cmd
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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4.94 Log File

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
>log tst.log

After the simulator 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 N 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.
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4.10 Debug Functions

This section outlines the debug features of the simulator, classified by function.

4.10.1 Loading Files
Table 4.10.1.1 lists the files read by the simulator and the load commands.

Table 4.10.1.1 Files and load commands

File Type Generation tool  [Command Menu Button
1. Parameter file .par - par [File | Load Parameter File...] ﬁ
2. LCD panel definition file cd LedUtil - - -
3. Component mapping file .cmp — — - -
4. Port setting file prt PrtUtil - - -
5. Simulator project file .spj - par [File | Load Parameter File...] ﬁ
6. IEEE-695 absolute object file .abs 1c88 If [File | Load File...] ﬁ
7. Motorola S2 program file .psa fil88xxx If [File | Load File...] E.-q'
8. Function option file fsa fog88xxx or winfog If [File | Load File...] E.-q'
9. Symbol file .Sy sy88, sym88 - - -
10. Command file .cmd - com/cmw [Run | Command File...] -

Files 1 to 4 are required for starting the simulator.

Either a parameter file (1) or a simulator project file (5) must be selected in the dialog box shown below at
the first time the simulator starts up.

Initial File x|

Par/Spj File: IC:\EPSON\SIM\S]cBE\sampIes\sampleE.spj Browse... |

IV Shaw this window at startup

Cancel |

Enter the parameter file name or simulator project file name to the text box, or choose it using the
[Browse...] button.

If the [Show this window at startup] check box is deselected, this dialog box will not appear from the next
startup of the simulator and the same file will be selected.

Loading a parameter file resets the simulator. The memory mapping information set by the parameter file
can be displayed using the ma command. Refer to the "S5U1C88000C Manual II" for more information on
the parameter file.

When a parameter file is selected, the dialog box shown below appears to select files from 2 to 4.

Files %l When a simulator project file is selected, this dialog box
Companent Mapping File: does not appear because the file names (2 to 4) are speci-
IC:\EPSDN\SIM\S'IcBS\sampIes\samplaT.cmp BTUWSB---l fled in the fﬂe
LCD Definition File:
IC:\E PSOMASIMYe1c88 samplesisample] . lod Browsa...l
Paort Setting File:
IC:\E PSOMYSIMYe 1088 zampleshzample. prt ?rowsa
ok | Cancel |
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Enter a component mapping file name, LCD panel definition file name and a port setting file name to the
respective text boxes, or chose using the [Browse...] button.

These files are selected once, the file names will appear in the text boxes at the next startup of the simula-
tor allowing choice of the files by clicking the [OK] button only.

The 1f command loads an IEEE-695 absolute object file (.abs), a Motorola S2 program file (.psa) or a
function option HEX file (.fsa). The simulator distinguishes these files with the specified extension.

The symbol file is required to specify addresses using the symbols defined in the source when debugging
a Motorola S2 program file. Debugging can be done even if this file is not loaded. The symbol file is
loaded simultaneously with the program file by the If command. However, it must be the same name
(extension is .sy) and be located in the same directory as the program file. When the symbol file is loaded,
the contents of the file can be displayed in the [Symbol] window or the [Command] window using the sy
command.

When an IEEE-695 absolute object file that contains symbol information is loaded, the simulator does not
read the symbol file as the object file allows symbolic debugging.

Refer to Section 4.9.3, for the command file.
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4.10.2 Source Display and Symbolic Debugging Function

The simulator allows program debugging while displaying the C source statements. Address specifica-
tion 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: Disassemble display mode, Source display mode and Mix
display mode.

Table 4.10.2.1 Commands/menu items/tool bar buttons to switch display mode

Function Command Menu Button
Disassemble display mode u [View | Source | Disassemble] E
Source display mode sc [View | Source | Source]
Mix display mode m [View | Source | Mix]
(1) Disassemble display mode
[ sassemble O] |
| Address: [00078C R T
[P.addr[ L Addr | Code [ Unassenble [ ]
c:* B618C O0:B18C CFGEBBFE __START: LD SP,HFEBBh
* 008198 88:8198 BUuFF LD BR,HFFh
* 88@192 @08:8192 DDABAA LD [BR:@8h],#688h
* 906195 @0:0195 DDOZOO LD [BR:82h],#00h
* 008198 06:6198 DDO18A LD [BR:81h],#86h
* 00819 ©0:819B Bu4FB LD BR,HFBh
* 88819Dp @8:819D F2A3FF CARL __ copytable
* g091A8 B08:81A8 F21201 CARL _main
00813 ©O0:91A3 F20AM CARL _ exit
008616 B0:B1Aa6 F9 RETE
8861A7 B80:81na7 CFBY? _watchdog: PUSH ALE
80819 808:81A9 CFBD POP ALE
® 0001AB | 00:681AB F9 RETE
* pe81AC @8:81AC CFB? _rtclock: PUSH ALE
* 0O81AE 88:81AE B261 LD L,#81h
* @8@e1BA @08:A1BA CEC5AA LD EP,H#88h
* 9081B3 ©0:81B3 CED624FF LD [FF24h],L
* 9061B7 W©0:01B7 BY90OFO LD HL,[F888h]
* 0081BA 86:81BA CFE? LD IX,HL
* 0081BC @8:81BC C16788 ADD HL,#8687h
* @881BF @0:B1BF 4D LD B,[HL]
* ge@1Ce wv08:81Ce BOO1 LD A,#01h
*0e81c2 @8:81C2 61 ADD A,B -
i A

In this mode, the simulator displays the program codes after disassembling into mnemonics.

(2) Source display mode

AEPSON\S IMAs1cB8\samples\clkdemo.c =1 EX
JFunctidns I '|¢|£ﬂﬂ||€‘€‘f

P =l

i

ff====display character (y8bit)

i

unsigned char disp_char¥8{char x, char y, unsigned char charac) ¢
unsigned char =vram, =ascfont;
unsigned char i = @8, err = 0;

charac -= AscCodeHin;
if ({x <= AscPosiMaxX) && (y <= AscPosiMax¥) && (charac <= AscCodeMax)){

vram = {unsigned char *){UramStt + x + y = Uram¥step);
ascfont = (unsigned char #){AsciiFontTbl + charac * AscFontStp);

=3 for (i=8 ; i < AscFontStp ; i++){ J
=(uram++) = =({ascfont++);
H
H
else {
err = 1;
H
[ ] return (err);
y =

In this mode, the source that contains the code at the current PC address is displayed. This mode is
available only when an IEEE-695 absolute object file that contains source debugging information has
been loaded.
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(3) Mix display mode

' Hix S[=E3

| Addiess: [000385 [« » M| B
17 =
//====display string {(y8bit)
I

unsigned char disp_stringY8{char X, char y, unsigned char =string) {
* BOB3BS BAO:03B5 CF6A04AA _disp stringY8: SUB SP,#0804h

* 900389 ©0:093B9? 48 LD B,A
* 0083BA B80:83BA CECOG@ LD XP,#88h
* 0B83IBD B8@:83BD CFFA LD IX,SP
* A@@3BF A0:83BF CES5482 LD [IX+82h],L
unsigned char err = 8;
®* 00083C2 80:83C2 B266 LD L,#80h
while ((*string *= MULL) || err *=8) {
* @@@3C4 08:83C4 F133 JRS 33h
err = disp_char¥8(x,y,*string);
* ge83C6 0808:83C6 CF7708 LD [SP+0Bh],IY
* 0O683CY? 0808:83C? CEC7 68 LD YP,#88h
o® BAB3CC  AA:B3CC S5F LD H,[TIY¥]
* @@083CD 080:83CD CECH608 LD XP,#088h
* 008308 080:83D8 CFFA LD IX,SP
* 008302 80:83D2 CELCO3 LD [IX+83h],B
* peBe3D5 080:83D%F CEC7 60 LD YP #0880
* 888308 AB8:83D8 CFFE LD IY,SP
* 8003DA ©08:83DA CE5102 LD L,[IY¥+82h] d
Ll A7

This mode displays both sources and the disassembled codes of the corresponding object codes. This
mode is available only when an IEEE-695 absolute object file that contains source debugging informa-
tion has been loaded.

Refer to Section 4.6.5, "[Source] Window" for display contents and operation on the window.

Symbol reference

When debugging a program after loading an object file (.abs) in the 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. However,
the object file loaded must contain symbol information.

To perform symbolic debugging after loading a program file (.psa) in the Motorola S2 format, it is
necessary to prepare a symbol file with the same name as the program file in the same directory. The
symbol file is loaded simultaneously with the program file.

The symbols used in the program and the defined addresses can be displayed in the [Command]
window or the [Symbol] window.

Table 4.10.2.2 Symbol list display command/menu item

Function Command Menu Button
Displaying symbol list sy [View | Symbol] -
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4.10.3 Displaying/Modifying Memory and Register Data
The simulator has functions to operate on the memory and registers. Available memory area is set to the

simulator according to the map information that is given in a parameter file.

Memory operation
The following operations can be performed on the memory areas (ROM, RAM, display memory, I/O

memory):
Table 4.10.3.1 Memory operation commands/menu item
Function Command Menu Button
Dumping memory data dd [View | Dump] -
Entering/modifying memory data de - -
Rewriting specified area df - -
Coping specified area dm - -
Searching data ds - -

(1) Dumping memory
The memory contents are displayed in a specified size (Byte, Word, Long, Float, Double) hexadecimal
dump format. If the [Dump] window is opened, the contents of the [Dump] 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 [Dump] window.

(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) Searching data
An specified data can be searched within a specified area. The [Command] window displays the
results up to 256 found data. The [Data] window shows found data within the current displayed area
in green.

See Section 4.6.6, "[Dump] Window", for display contents and operation on the [Dump] window.

| Address: [p00000 e =] « » M
AT

address[+0 +1 +2 & +7 +8 +9 +A +B +C +D +E +F Value I |
BAAABA 8C 61 FF FLUDNHGD F FF FF FF FF FF FF FF 49 02
890018 FF FF FF Rl F FF FF FF FF FF FF FF FF FF
8BAA28 FF FF ac dpnume [F FF FF FF FF FF FF FF FF FF ...
800038 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BBAA4A FF FF FF FF FF FF FF FF FF FF FF FF FF FF
800058 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
800058 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BBAA7AE FF FF FF FF FF FF FF FF FF FF FF FF FF FF
800088 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BBAA9A FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8000AE FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BBAABA FF FF FF FF FF FF FF FF FF FF FF FF FF FF
8000CE8 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
800008 FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BBAAEA FF FF FF FF FF FF FF FF FF FF FF FF FF FF
B000F FF FF FF FF FF FF FF FF FF FF FF FF FF FF
BAA188 A6 CF E3 CF B1 CF E6 CE D8 ©8 CE CF 42 CF
800118 CE DS 42 @1 CE CE 4B E5 02 $1 CF E6 CF B4
BAA128 CE CA 4 @1 48 CE CB AE F8 C8 CE B8 80 C8
800138 B8 806 CA CF 3B E7 OB CE B8 80 C9 CE B8 80
BAA14A 1A F8 CE G7 GO AB CE G5 A0 G5 48 6C F1 38
806158 00 CF E9 CE 40 87 CE 48 0% CF 74 @0 CE 40
800168 48 02 CF EC CE 48 04 CE 48 85 CF ES CE 35

il A7

FF
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Operating registers

The following operations can be performed on registers:

Table 4.10.3.2 Register operation commands/menu item

Function Command Menu Button
Displaying register values rd [View | Register] -
Modifying register value rs - -

(1) Displaying registers

Register contents and the contents of the memory specified in register indirect addressing can be

displayed in the [Register] or [Command] window.

Registers: PC, SP, IX, IY, A, B, H, L, BR, CB, NB, EP, XP, YP, SC (11,10, U, D, N, V, C, Z)

and CC (F3, F2, F1, F0)
Memory: [HL], [SP], [IX], [TY], [IX+L], [TY+L]

(2) Modifying register values

The contents of the above registers can be set to any desired value.
The register values can be directly modified on the [Register] window.

See Section 4.6.7, "[Register] Window", for display contents and operation on the [Register] window.

il Register =] 3
PC:B41F SP:FFF3 IX:F7F3 IY:F7FB
B:24 A:108 H:=18 L:88 BR:FB
SC: 11 IBUDHUC 2 CC: F3 F2 F1 F@
a 8 aoBaa0 a8 86 8 @
[HL]:FF [IX]:65 [I%+L]:65
[SP1:865 [1%]:FF [1Y+L]:FF
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4.104 Executing Program

The simulator 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:
* Successive execution from the current PC
* Successive execution after resetting the CPU

Table 4.104.1 Commands/menu items/tool bar buttons for successive execution

Function Command Menu Button
Successive execution from current PC g [Run | Go] —
Successive execution after resetting CPU ar [Run | Go after Reset] *

(2) Stopping successive execution
Using the successive execution command (g <address1> <address2>), can specify up to two tempo-
rary break addresses that are only effective during program execution.
The temporary break address can also be specified from the [Source] window.
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 after executing the
instruction at the address the cursor is placed.

Note that when displaying C source in source display mode, the cursor must be located at one of the
source lines expanded into effective source code. If the cursor is located at any source line, such as a
comment line or declaration statement that is not compiled into object code, the program is not
executed, even if you click the [Go to Cursor] button. (Refer to the description of the PC break func-
tion.)

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.

* An undefined area is accessed.

€29 [Key Break] button  * When the program does not stop, use this button to forcibly stop it.

Note: If program execution is halted in C source display mode, the simulator displays the source for an
object that includes the halted address. However, if no sources exist at the halted address, a
[Source Files] dialog box is displayed, prompting for selection of a source file.

(3) Simulation for LCD panel display and key inputs
The [LCD] window shows the LCD panel images according to the program sequence during the
program execution. It also allows simulation of key inputs using the keyboard of the computer. These
functions are configured with the component mapping file, LCD panel definition file and port setting
file loaded at the startup of the simulator. See Section 4.6.3, "[LCD] Window", for more information.
Furthermore, serial / general port inputs/outputs and A /D conversion can be simulated by reading an
IOT file from the [I/O Terminal] window. See Section 4.6.4, "[I/ O Terminal] Window", for details.
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Single-stepping

(1) Types of single-stepping

There are three types of single-stepping available:

* Single-stepping C statements or instructions (STEP)
In C source display mode, the program is single-stepped, one C source line at a time. In disas-
semble display or mix display mode, the program is single-stepped, one instruction at a time.

* Single-stepping other than functions or subroutines (NEXT)
In C source display mode, function calls in the program currently being executed are skipped by
handling each function call from entry until the return simply as a single step. Other program
parts are single-stepped in the same way as for STEP.
In disassemble display or mix display mode, the cars, carl, call, and int instructions till returned to
the next step by a return instruction are executed as a single step. Other instructions are singled-
stepped in the same way as for STEP.

* Terminating at a function or subroutine (STEP EXIT)
In C source display mode, the program is successively executed from the current function until it
returns to the higher-level function, and is halted after returning. Do not run this single-stepping
mode in the main function.
In disassemble display or mix display mode, the program is successively executed from the
current subroutine until it is returned to the higher-level subroutine by a return instruction, and is
halted after returning. At the highest level, the program is executed in the same way as when run
by the g command. If a lower-level subroutine is called, and returned from it, the program execu-
tion is not halted.

In either case, the program starts executing from the current PC.

Table 4.104.2 Commands/menu items/tool bar buttons for single-stepping

Function Command Menu Button
Stepping s [Run | Step] *,
Stepping except functions/subroutines n [Run | Next] L
Exit from function/subroutine se [Run | Step Exit] i

When executing s or n 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 executed one step at a
time.

In the following cases, single-stepping is terminated before a specified number of steps is executed:

e The [Key Break] button is clicked.

* An undefined area is accessed.

Single-stepping is not suspended by breaks set by the user such as a PC break or data break.

€33 [Key Break] button  * When the program does not stop, use this button to forcibly stop it.

(2) Display during single-stepping

In the initial simulator settings, the display is updated as follows:

When the [Source], [Register], or [Dump] window is open, the display contents are also updated after
the last step has been executed. If the [Register] window is closed, its contents are displayed in the
[Command] window.

The display mode cam be changed so that display contents will be updated every step using the md
command.

(3) Key entry simulation during single-stepping

Key entry status can be set on the [Key List] window displayed by clicking on the [Key List] button on
the [LCD] window and is maintained during single-stepping.
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(4) Precautions to be observed when single-stepping C sources
When single-stepping a program in C source display mode, the program is basically executed one
source line at a time. However, source lines that do not have the corresponding object code, or lines
without user sources (e.g., functions automatically generated by inline assembler or compiler) are
skipped until the next line is reached that has effective object code. Accordingly, the number of steps
executed varies depending on how C statements are written.
Example: for(x=0; x<10; x++) a[x]=x; ... Executed in one step.

for(x=0; x<10; xt++)
a[x]=x; ... 20 steps need to be executed before exiting the for statement.

Resetting the CPU

Table 4.10.4.3 Commands/menu items/tool bar buttons for resetting CPU

Function Command Menu Button
Reset CPU rst [Run | Reset CPU] <
Successive execution after resetting CPU ar [Run | Go from Reset] (]

The CPU is reset when the gr command is executed, or by executing the rst command.
The following shows the initial settings when the CPU is reset.

(1) Internal registers of the CPU and memory
The CPU internal registers are initialized as follows during initial reset.

Table 4.104 4 Initial settings

Register name Code| Bit length | Initial valued]
Data register A AO 80 Undefined
Data register B BO 80 Undefined
Index (data) register L LO 80 Undefined
Index (data) register H HO 80 Undefined
Index register IX IXO 1600 Undefined
Index register IY Iyo 1601 Undefined
Program counter pCO 160 Undefined *
Stack pointer Nyl 160 UndefinedO
Base register BRO 8O Undefined
Zero flag y/u| 10 0
Carry flag co 10 0
Overflow flag vO 10 0
Negative flag NO 10 0
Decimal flag DO 10 0
Unpack flag uo 10 0
Interrupt flag O 100 10 1
Interrupt flag 1 11a 10 1
New code bank register NBO 8O 01H
Code bank register CBO 80 Undefined *
Expand page register EPO im| 00H
Expand page register for IX XpO 8O O00H
Expand page register for IY YP 8 00H

# Reset exception processing loads the reset vector stored in bank 0, 000000H-000001H into the PC. At
the same time, 01H of the NB initial value is loaded into CB.

The internal RAM and external RAM are not initialized at initial reset.
The respectively stipulated initializations are done for internal peripheral circuits.

(2) Redisplaying the [Source] and [Register] windows
Because the PC is reset, the [Source] window is redisplayed beginning with that address.
The [Register] window is redisplayed with the settings above.
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4.10.5 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 clicked.

e An undefined area is accessed.

Break by command

The simulator has three 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 after executing the instruction at that address. The PC breakpoints can be set up to 64 ad-
dresses.

Table 4.10.5.1 Commands/menu items/tool bar button to set breakpoints
Function Command Menu Button

Set breakpoints bp [Break | Breakpoint Set...] {"_Tl

Clear break points bc (bpc) [Break | Breakpoint Set...] {Tl

Break selting x]| Selecting [Breakpoint Set...] from the [Break]
PCBreak | Register Break | Data Break | menu displays the [Break setting] dialog box,
listing the PC breakpoints set on its [PC Break]
tab screen. To add a PC breakpoint, click the
&d;;? — e | [Add...] button. This displaysihe [Add PC Break]
oA e chaff® st | dialog box. In this dialog box, enter the address
(hexadecimal) or symbol at which a PC
Ceardl | breakpoint is to be set and click [OK].

Add PC Break El

Address or Symbal: I_disp_stringYBi
’TI Cancel |

FC List:

To remove a breakpoint, select its address from the list and click the [Remove] button. Or click the
[Clear All] button to remove all of the PC breakpoints set.

# The temporary break addresses that can be specified by the successive execution commands (g) do not
affect the set addresses in the breakpoint list.

The addresses that are set as PC breakpoints are marked with a @ as they are displayed in the [Source]

window.
Example in source display mode
?
L ] return {err);
}
Example in disassemble display mode
6@e1a7 88:81A7 CFBY? _watchdog: PUSH ALE
8801A9? B8:81A9? CFBD POP ALE
® 000108 | 68:01AB F9 RETE
* B001AC ©BO:01AC CFBY _rtclock: PUSH ALE
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Using the [Break] button easily allows the setting and canceling of breakpoints.
ﬂ [Break] button

Click on the 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.

Setting breakpoints during source display mode

In the [Source] window in source display mode, there are lines at which breakpoints can be set and
those at which breakpoints cannot be set. No breakpoints can be set in source lines that do not have
actual code generated.

Example: 1 void func(void) /I NG
2 { // OK
3 int a; /I NG
4 int x=0; // OK
5 a = x; /I OK
6 } // OK

Line 1 is a function declaration that does not have actual code (same as a label declaration in the
assembler). A breakpoint cannot be set here.

Line 3 is a variable declaration that does not have actual code. A breakpoint cannot be set here.

Line 4 is a variable declaration that has initialization code generated for it. A breakpoint can be set
here.

Line 2 allows a breakpoint to be set. However, the breakpoint is set in line 4 (instruction at the begin-
ning of that function).

Line 5 is an effective line that has actual code. A breakpoint can be set here.

Line 6 is a function termination (equivalent to mnemonic ret). A breakpoint can be set here.

However, if optimized during compiling, some lines become unusable in terms of setting a
breakpoint. In the above example, since nothing is derived by executing each line (rewriting of only
local variables involved, and that of global variables nonexistent), the actual code may be lost by
optimization.

The same applies for lines whose execution can be halted by the [Go to Cursor] button.

(2) Data break
This break function allows a break to be executed when a location in the specified 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 4.10.5.2 Commands/menu item to set data break

Function Command Menu Button
Set data break condition bd [Break | Data Break...] -
Clear data break condition bdc [Break | Data Break...] -
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Break selting x]| Selecting [Data Break...] from the [Break] menu
PCBreak | RegisterBresk DataBreak | displays the [Break setting] dialog box, listing

the data break conditions set on its [Data Break]

tab screen. To set data break conditions, click the

BATA: [Set...] button. This displays the [Add Data

- w Break] dialog box. In this dialog box, enter the
desired conditions and click [OK].

Start address: 001000 Add Data Break

End address:  O010FF DATA - W
RAwi af
Clear |
Start address : |001000
End address :  |0010FF

Cancel |

For example, if the program is executed after setting the data break condition as Address = 001000H-
0010FFH, Data pattern = * (mask) and R/W = W, the program breaks after writing any data to the
area from address 001000H to address 0010FFH.

To clear the data break conditions, click the [Clear] button.

(3) Register break
This break function causes a break when the PC, SB, IX, IY, A, B, HL, BR, CB, NB, EP, XP and YP
registers and flags (I1, 10, U, D, N, V, C, Z) reach a specified value. Each register can be masked (so
they are not included in break conditions). The flag register can be masked in bit units. A break occurs
when the above registers are modified to satisfy all set conditions.

Table 4.10.5.3 Commands/menu item to set register break

Function Command Menu Button
Set register break condition br [Break | Register Break...] -
Clear register break condition brc [Break | Register Break...] -
Break zetting x|

Selecting [Register Break...] from the [Break]
PCBreak Register Break | Data Break | menu displays the [Break setting] dialog box,
listing the register break conditions set on its
[Register Break] tab screen.

To correct the register break conditions set,
select the register name from the list of the
[Break setting] dialog box and click the

L Mordiy.. Cloar [Modify...] button. The [Modify register break]
dialog box shown below appears, displaying
the conditions currently set. Correct the value
shown in this dialog box and click the [Modify]
button.

Modify register break x|

Fiegisters | Break Condition

oC s 1=

ac lxxxxxx‘lx—

Cancel |

To clear the register break conditions, click the [Clear] button.
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To set a new register break condition or add to the
~ Register existing one, click the [Add...] button on the [Break

Set/Clear  Value Set/Clear Yalue . .
me Fle setting] dlalog box. ‘
N v The [Add Register Break] dialog box shown to the left
pa e [ appears. Enter the desired condition and click [Set].
ree T ree [ For example, if the program is executed after setting 0 for
re [ re [ the data of register A and 1 for the data of flag C and
rae [ rve [ masking all others, the program execution breaks when
o the A register is cleared to 0 and the C flag is set to 1.

n m U b N ¥ © =z
I s o s Y o B o I I s
I ol s o s Y o B o Y o o

L Y R Y Y O o I

Set | Caneel |

(4) Other break commands

Commands are available to display all break conditions set in the [Command] window and to clear all
break conditions.

Table 4.10.5.4 Other break commands

Function Command Menu Button
Display all break conditions bl [Break | Break List] -
Clear all break conditions bac [Break | Break All Clear]

Forced break by the [Key Break] button

The [Key Break] button can be used to forcibly terminate the program under execution when the
program has fallen into an endless loop or cannot exit a standby (HALT or SLEEP) state.

@ [Key Break] button

Break due to an illegal access
The program execution will be terminated when an error listed below occurs.

Accessing to an undefined program area

A break occurs when the target program jumps to a program area that has not been defined in the
parameter file.

In this case the following message is displayed in the [Command] window.

Break by accessing no map program area

>

Accessing to outside the stack area

A break occurs when a stack operation is executed to an area outside the stack defined in the param-
eter file.

In this case the following message is displayed in the [Command] window.

Out of stack area

>
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4.10.6 Trace Functions

The simulator has a function to trace program execution.
The trace function is initially disabled and can be enabled using the md command ([Option | Mode
setting...]).

Trace data buffer and trace information
The simulator has a trace data buffer. When the simulator executes the program, the trace information
on each executed instruction is taken into this buffer. The trace data buffer has the capacity to store
information for 8,192 instructions. When the trace information exceeds this capacity, the data is
overwritten, the oldest data first. Consequently, the trace information stored in the trace data buffer is
always within 8,192 instructions. The trace data buffer is cleared when a program is executed, starting
to trace the new execution data.

i Trace 1 [=1 )3
INS |F Addr| L addr | Cods Hnemomio Ei | AL | TX | IY | SF |BR EF ZF ¥F| 50 oC Hemory B
0Z17 0BO49Y O@1:0499 93 ING 1Y 3ES4 FB28 FEZ8 FO6O0 F7F3 FO 80 08 00 BO--N-C- 0000

B718 BBALOA B1:A49A 92 THE Tx 3E84 FB28 FG29 FAGA F7F3 FB BA A8 BA BA-—H-C- ABAA

8219 BBOLOR B81:B49B CF76H1 LD [SP+B1n],I% 3EB4 FB28 FE29 FAGE F7F3 FB B8 B8 BB BA-——H-C- BEBB HW:[BBF7F4]=29 HW:[ BBFF
8220 GHOLOE @1:B49E BEO1 LD A,H#810 3EG1 FB28 FE29 FBSE F7F3 FO 80 66 80 B9 -H-C- 0O0E

6221 BBOLAB B1:04AB AG PUSH TP 3EG1 F828 FE29 FA60 F7F1 FB 6B A B0 BO--N-C- ABO8 HY:[ BBF7F2]-08 HY:[ B6F7
B222 @BALA1 B1:B4A1 CECGAB LD XP,#868h 3E81 FB28 FE29 FAGA F7F1 FB BA A8 BA BA--H-C- ABAA

8223 0BOLAL O1:BhAL CFFA LD I¥.SP 3EE1 F828 F7F1 FBSE F7F1 vape

0224 OBOLAG G1:D4AG CE4SOZ LD B,[li+82n] ouB1 FEZS F7F1 FO60 F7F1 0E08 HR:[OBF7F3]=04

6225 BHOLAY O1:0MAD AE POP 1P Bup1 FE28 F7F1 FB68 F7F3 ABO8 HR:[BBF7F1]-08 HR:[ 86F7
8226 BBALAR B1:BMAA A1 ADD A,B BuBS FE28 F7F1 FA6A F7F3 AeAn

8227 GBOLAB O1:BHAB 58 Lb L,A BhES FEOS F7F1 FO60 F7F3 vape

0228 OBULAC O1:D4AC B10S LD E,®05h U505 FEOS F7F1 FO60 F7F3 naon

6229 BBOLAE B1:BMAE 42 b AL B565 FRO5 F7F1 FA68 F7F3 ABoe

8238 BBALAF 81:BHAF AG PUSH TP B5 85 FEE5 F7F1 FB68 F7F1 HEBB HW:[ BBF7F2]=B8 HW:[ BBF7
8231 UBOLBE 1:B4B0 CEC6OE LD XP,#800 B585 FEOS F7F1 FE50 F7F1 vape

0232 0BO4ES O1:04E3 CFFA LD I%.SP 0505 FEOS F7F1 FO60 F7F1 oaoa

B?33 BBALBS B1:A4B5 CE4LAZ LD [IK+B2h],A B585 FEA5 F7F1 FA68 F7F1 ABAA HY:[ ABF7F3]=-85

8234 BHALBE 81:B4B8 AE PopP 1P B5 85 FBE5 F7F1 FB68 F7F3 HBBB HR:[ BBF7F1]=B8 HR:[ BBF7
0735 OBOLEY O1:D4EY 3IASE KOR A, 4800 9585 FEO5 F7F1 FO60 F7F3 naoe

6236 GBOLBR O1:04EB CEBSBS  XOR B, H#E0h 8585 FRG5 F7F1 FA60 F7F3 ABo8

8237 BBALBE B1:AMBE 31 CP A,B 8585 F8B5 F7F1 FA6A F7F3 AeAn

©238 OBOLBF @1:B4BF CEEGCE  JRS LT,CBh 8585 FBOS F7F1 FBSO F7F3 vape

0239 UBOLGCZ 61:04C2 F105 JRS @5h 8585 FBOS F7F1 FO6O F7F3 e

41 | ol

The following lists the trace information that is taken into the trace data buffer in every instruction
execution cycle. This list is corresponded to display in the [Trace] window.

INS: Executed instruction number (0 to 8191, decimal)
0000 means oldest trace data.

P Addr: PC address (hexadecimal physical address)

L Addr: PC address (hexadecimal logical address)

Code: Instruction code (hexadecimal)

Mnemonic: Disassembled instruction code

BA to CC:  Values of the CPU registers (hexadecimal)

IDZC: Values of I, D, Z and C flags (binary) after cycle execution

Memory:  Memory read /write operation (MR: or MW:), accessed memory address (hexadecimal),
and data (hexadecimal)

Displaying and searching trace information
The sampled trace information is displayed in the [Trace] window after a program execution has
finished. In the [Trace] window, the entire trace data buffer can be seen by scrolling the window. The
trace information can be displayed beginning from a specified cycle using a command. The display
contents are as described above.
If the [Trace] window is closed, the information can be displayed in the [Command] window using a

command.
Table 4.10.6.1 Command/menu item to display trace information
Function Command Menu Button
Display trace information td [View | Trace] -
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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 4.10.6.2 Command/menu item to search trace information

Function Command Menu Button

Search trace information ts [Trace | Trace Search...] -

Saving trace information
The trace information within the specified range can be saved to a file.

Table 4.10.6.3 Command/menu item to save trace information

Function Command Menu Button

Save trace information tf [Trace | Trace File...] -

4.10.7 Coverage

The simulator can sample coverage information (i.e., information on addresses at which a program is
executed) and the information can be displayed in the [Command] window.

This function is initially disabled and can be enabled using the md command ([Option | Mode setting...]).
Because the executed address range is displayed as shown below, it is possible to know which areas have
not been executed.

000100 - 000108
000200 - 00020f

Table 4.10.7.1 Coverage commands

Function Command Menu Button
Display coverage information cv - -
Clear coverage information cve - -

When the coverage function is enabled, the [Source] window shows the executed address with an
placed at the beginning of the line.

S5U1C88000Q MANUAL Seiko Epson Corporation 103
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



4 S1C88 FAMILY SIMULATOR

4.11 Command List

Table 4.11.1 Command list

Classification

Command

Function

Memory dd [<addri1> [<addr2>] [{-BI-WI-LI-FI-D}]] | Dump memory data
operation [<addr1> [<@size>] [{-BI-WI-LI-FI-D}]]
de [<addr. <datal> [..<data16>]] Enter memory data
df [<addr1> <addr2> <data>] Fill memory area
[<addr1> <@size> <data>]
dm [<addri> <addr2> <addr3>] Copy memory area
[<addri> <@size> <addr2>]
ds [<addri1> <addr2> <data>] Search memory data
[<addr1> <@size> <data>]
Register rd Display register values
operation rs [<reg> <value> [..<reg> <value>]] Modify register value
reg={PCISPIIXIIYIAIBIHLIBRICBIEPIXPIYPISCII1II0IUIDINIVIZIC}
Program g [<addr1> [<addr2>]] Execute program successively from current PC
execution gr [<addr1> [<addr2>]] Execute program successively after resetting CPU
s [<step>] Single stepping from current PC
n [<step>] Single stepping with skip subroutines
se Exit from subroutine
CPU reset rst Reset CPU
Break bp [<addri>[..<addr16>]] Set breakpoints
bc [<addri> [..<addr16>]] Clear breakpoints
bpc [<addri> [..<addr16>]]
bd [<data> {rlwl*} <addri> <addr2>] Set data break condition
bdc Clear data break condition
br [<reg> <value> [..<reg> <value>]] Set register break condition
reg={PCISPIIXIIYIAIBIHLIBRICBIEPIXPIYPISC}
bre Clear register break condition
bl Display all break conditions
bac Clear all break conditions
Program display|u [<addr>] Disassemble code display
sc [<addr>] Source display
m [<addr>] Mix display
Symbol display sy [/a] Display symbol list
w <symbol> [;HIDIQIB] [/A] Display symbol information
Load file If [<file name>] Load program/option HEX file
par [<file name>] Load parameter file
Trace td [<index>] Display trace information
ts [{pcldridw} <addr>] Search trace information
tf [[<index1> [<index2>]] <file name>] |Save trace information
Others cv [<addri> [<addr2>]] Display coverage information
cve Clear coverage information
com [<file name> [<interval>]] Load and execute command file
cmw [<file name>] Load and execute command file with execution interval
rec [<file name>] Record executed commands to file
log [<file name>] Logging
ma Display map information
md [<option> <num> [..<option> <num>]] | Set modes option={-tml-cvl-sl-cm}
q Quit debugger
? Display command usage
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4.12 Component Mapping File (.cmp)

The component mapping file (peripheral setting file) is the text file to record the information required to
simulate the CPU, key entry and LCD display by the simulator. The files that contain the internal periph-
eral circuit data for available models are provided. Use these files after adding the necessary information
using a text editor. Since the simulator saves the LCD panel information set in the simulator, such as LCD
panel color, to this file, do not set the file attribute to Read Only.

Example:
[Internal]
CPU=CPU.bmc

LCD=LcdDrv88.bmc

K/P/R port=KPRport.bmc
SVD=SVD88.bmc
Serial=Serial88.bmc (note 1)
Adc=Adc88.bmc (note 2)
[Settings]
CpuType=88348
ChipMode=MCU
CpuModel=3
0SC1=32.768KHz
0SC3=4.9152MHz

[External]
Ext0=SED15210.bmc,080000,080002

[Internal] Internal peripheral circuit parameters
The file does not allow the user to modify these parameters. However, in a development environment
in which the S1C63/51C88 simulator has already been installed, components that support the serial
interface must be added here (note 1). The same applies when using the A/D converter (note 2). When
using some type of MCU that does not incorporate the serial interface or A/D converter, set Serial =
NullDev.bmc for (note 1), or Adc = NullDev.bmc for (note 2).
Edit the parameter file (.par) to set the ROM /RAM size.

[Settings] CPU parameters
All of these parameters must be specified as follows:

[Settings] & Start of Settings section
CpuType=88348 & Family name
ChipMode=MCU & Chip type (MCU or MPU)
CpuModel=3 & CPU model (1 or 3)
0SC1=32.768KHz & OSC1 clock frequency
0SC3=4.9152MHz & OSC3 clock frequency

[External] External device parameters
Use the parameter file (.par) to set the ROM/RAM size.
When using external devices other than ROM and RAM, describe the information of the devices

according to the address decoder settings. The currently supported devices are LCD drivers and
backlights (BkLight).

[External] & Start of External section
Ext0=SED15210.bmc,080000,080001
Ext1l=BkLight.bmc,180004,180004,4L
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Definition: Ext<N>=<device>.bmc, <Start_addr>, <End_addr>, <Option>

Ext<N>: N is a sequential device number beginning from 0.
<device>.bmc: Peripheral device definition file name
<Start_addr>: I/O map start address

<End_addr>: I/O map end address

<Option>: Peripheral specific option

Setting the external LCD driver

The S1D15210 shown in the example is mapped to a 2-byte space by connecting it to A0 the most
significant bit of the address bus. The example shown above sets addresses 080000H (A0=0) and
080001H (A0=1) assuming that the connected CE signal becomes active from address 080000H. When
data is written to this address, it is output to D0-D7 of the S1D15210. On the other hand, the D0-D7
data output from the S1D15210 can be read from this address.

Setting the BkLight

Specify the I/O address connected to the backlight. The start and end addresses have the same value.
The option allows definition of the bit number and active level (H or L) to turn the backlight on. The
example shown above defines so that the backlight goes on when bit 4 is set to low.
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4.13 10T File (.iot)

The 10T file is a text file in which settings and input data is written to simulate the general-purpose port
and serial interface input/output operations and A /D conversions. These settings and data is loaded
using the [I/O Terminal] window menu before performing input/output simulation. For more informa-
tion on the [I/O Terminal] window and on using the window for input/output simulation, refer to
Section 4.6.4, "[1/O Terminal] Window". To perform input/output simulation, first create an IOT file
using a text editor as described below. Save the created data to a file using the file extension ".iot".

File contents

Write the input data, one for each section, e.g., [General I/O] and [A /D Converter]. Although the
sequence of the sections does not matter, the data in each section is processed in the order in which
they are written. No data need to be written for sections whose functions are not used.
Example: test.iot
[General I/0]
watch P00, PO1l, PO2, P10, P11, P20
5.0 K00=1 Section
5.5 K00=0 Order in which tl | (general-purpose input/output ports)
8.0 K00=H data is processed
8.5 K00=L
[A/D Converter]
AVdd=3.0 Section
AVss=0.2 (A /D converter voltage settings)
AvVref=2.9
[A/D CH2]
2.40,2.39,2.38,2.37,2.36

2.00, 2.10, 2.20, 2.30 . . Section

0.5 g;i efslgrvg?elscig (A /D channel 2 input settings)
0.65

0.80

[Serial CH1]

"aBcDeFg" Order in which t] | Section (Serial interface channel 1)
0x25,0x20,0x41 data is processed

General-purpose input/output ports
Write settings for general-purpose input/output ports in the [General I/ O] section.

Specifying monitor ports

Specify the general-purpose input/output ports whose input/outputs are to be monitored with a
watch statement.

Example: watch P00, P01, P02, P10, P11, P20

In the watch statement, write the port names whose input/outputs are to be checked (Kxx, Rxx, Pxx).
When input/outputs on the ports written here change state from high to low or vice versa, a log is
displayed on the [I/O Terminal] window. When not monitoring the port state, there is no need to
write port names.

Specifying ports for input

When using general-purpose input/output ports for input, write the time (in seconds) and the port
name for which to input signal and the input level applied to the port on a line by line basis. Input
simulations on the ports are performed in the order they are written, beginning with the one written
at the top.

Example: 5.0 K00=1

8.5 K00=0
+0.7 P02=H, P10=L

The beginning of each line indicates the time (in seconds) at which the signal is input to the port. The
time can be set with a precision of up to 1 ms, using the decimal point. The values set here basically
represent an elapsed time after reset. Or the values can be specified to indicate an elapsed time after
the previous input by prefixing the value with the positive sign "+".

S5U1C88000Q MANUAL Seiko Epson Corporation 107
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



4 S1C88 FAMILY SIMULATOR

Enter this specification in the form of "port name = input level". Write H or 1 for the high-level input,
and L or 0 for the low-level input.

In the above example, a high signal is input to the K00 port 5.0 seconds after executing a reset instruc-
tion. Likewise, a low signal is input to the KOO port 8.5 seconds later, and a high and a low signal
respectively are input to the P02 port and P10 port at the same time 9.2 seconds later.

If input port (K port) interrupts have been enabled, an interrupt is generated synchronously with the
input timing.

A/D converter

Write settings for the A/D converter in the [A/D Converter] and [A /D CHn] sections.

Setting the A/D converter voltages
In the [A /D Converter] section, write the converter's set voltages.
Example: [A/D Converter]

AVdd=3.0

AVss=0.2

AVref=2.9

The AVdd, AVss, and AVref lines represent the A/D converter's positive power supply voltage,
negative power supply voltage, and reference voltage respectively. Write the voltage values in units of
volts. The voltages can be set with a precision of up to 1 mV, using the decimal point. When using the
A/D converter, always write the [A/D Converter] section that includes these three lines.

Specifying analog input voltages
In the [A/D CHn] section, write the input voltages to the A/D converter. Specify the input voltages
for each channel. Input voltages do not need to be specified for unused channels.
Example: [A/D CH4]
2.40,2.39,2.38,2.37,2.36
2.00, 2.10, 2.20, 2.30
[A/D CH5]
0.5
0.65
0.80

Write the input voltages in units of volts. The voltages can be set with a precision of up to 1 mV, using
the decimal point. Each time the target program executes A/D conversion, the written data is loaded
sequentially from the top. When writing input voltages in one line, separate each entry with a comma
(,). In this case, the data is loaded sequentially from the left.

If interrupts are enabled, an interrupt is generated a certain time (sampling time + A /D conversion
time) after the input began.

If A/D conversion is performed on any channel which does not have data specified, channel process-
ing assumes a level-0 voltage (equivalent to AVss) input. If A/D conversion is performed for more
than a specified data count, the last data specified is used repeatedly.

Furthermore, if a value smaller than AVss is specified, it is read out as level-0 (equivalent to AVss); if a
value larger than AVref is specified, it is read out as the maximum level (equivalent to AVref).

Serial interface

Write settings for the serial interface in the [Serial CHn] section. Make this setting for each channel.
For some types of MCU that contain only a single channel, specify "CH1" (channel 1). No data needs
to be written for unused channels.
Example: [Serial CH1]

"aBcDeFg"

0x25,0x20,0x41,FER
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Write the input data in either hexadecimal notation or string notation (enclosed in " ). Data in differ-
ent notations cannot coexist in one line. Each time the program receives a signal via the serial inter-
face, the written data is loaded sequentially from the top. When writing multiple hexadecimal data in
a single line, delimit each entry with a comma (,). In this case, the data is loaded sequentially from the
left.

If interrupts are enabled, an interrupt is generated synchronously with the timing at which the
program finishes sampling the input. No interrupts are generated when signal is received on a
channel that has no specified data.

The time required for sampling

Asynchronous system: Cycle time of the clock source selected with the I/O register
( number of bits (+ parity bit)

Clock-synchronous system (master): Cycle time of the clock source selected with the I/O register
( number of bits

Clock-synchronous system (slave): ~ User-defined transfer rate (bps)

For the clock-synchronous system (slave), specify the transfer rate (bps) in the manner shown below.
Enter this specification before writing data. This setting is effective for only the synchronous system

(slave).

Example: [Serial CH1]
bps=2400
"aBcDeFg"
0x25,0x20,0x41,FER

Instead of hexadecimal data, the following can be specified:
FER: Framing error

PER: Parity error

OER: Overrun error

These data are valid only when the serial interface supports error interrupts. Do not specify this data
for types of MCU that do not support error interrupts.
If interrupts have been enabled when this data is loaded, an error interrupt is generated.

For serial interface output, no particular specification needs to be written. When an output to any
channel occurs, a log is displayed in the [I/O Terminal] window.
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4.14 Simulator Project File (.spj)

The simulator project file is the text file that contains the names of the parameter file, LCD panel defini-
tion file, component mapping file and port setting file to be used. Use a text editor to create it. This file
allows simultaneous selection of the files described above.

When the simulator starts up or the par command ([File | Load Parameter File]) is executed, a dialog box
appears to select a parameter file or a simulator project file. When selecting a parameter file, a simulator
project file is not necessary.

The following is an example of the file contents.

Example:
[Setting]
PAR=88348.par < Parameter file
LCD=88348dmt.lcd <« LCD panel definition file
CMP=88348dmt.cmp <« Component mapping file
PRT=88348dmt.prt <« Port setting file
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4.15 Restrictions

e For the MPU models supported by the simulator, please refer to the "Supported MCU models and
peripherals" described in the Readme_E.txt.

e The supported external devices are ROMs, RAMs, the LCD drivers listed below, monochrome LCD
panels, backlight, keys and key matrix.
S1D15210, S1D15600, S1D15601, S1D15602, S1D15605, S1D15606, S1D15607, S1D15608

e The simulator supports external ROM, RAM and LCD drivers that are interfaced through the external
bus. Serial connection of the external LCD driver
and accessing to external ROM/RAM via general-purpose ports are not supported.

e This simulator performs instruction-level simulation. Therefore, execution cycles shorter than the
instruction cycle cannot be simulated.

e Since timers are simulated based on the instruction cycle, the timings are different from those of the
actual hardware.

* Wait-cycles for accessing the external peripheral devices cannot be simulated properly.

e The following functions are not supported:
1. Buzzer output
2. TOUT/FOUT output
3. D/ A converter and analog comparator
4. Event counter mode of programmable timer

e To simulate the sound generator, a sound card that supports playback of PCM sound source must be
installed in the PC.

* Two or more simulators cannot be executed simultaneously for multiple simulations.

e When using the multiple-key entry reset function of the K ports, the simulator cannot reset the CPU
even if the four assigned keys are pressed simultaneously. To reset using four keys, press three keys
immediately after pressing one other key or press two keys immediately after pressing two other keys.
Furthermore, the CPU will be reset immediately without the 2 seconds of authorization time needed for
the ICE.

For the restrictions, support functions and bug information of the latest version, refer to rel_sim88_E.txt
of S5U1C88000Q.
For the models supported by the latest version, refer to Readme_E.txt of S5U1C88000Q.
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4.16 Simulator Messages

Status message list

Message Description Commands involved
Break by accessing no map program area Break caused by accessing undefined program-memory area.
Break by data break Break caused by data break condition.

Break by PC break

Break caused by PC breakpoint.

Break by register break

Break caused by register break condition.

Key Break

Break caused by [Key Break] button.

No coverage data No coverage information. cv

No matched trace data No trace information matches the specified condition. ts

No trace data No trace information. td, tf, ts
Out of stack area Break caused by accessing outside stack area.

Set to log off mode Set log function off. log

Set to log on mode Set log function on. log

Set to record off mode Set record function off. rec

Set to record on mode Set record function on. rec

Simulator initialization error!

Failed to initialize the simulator.

Symbol file does not exist

The corresponding symbol file does not exist in the same
directory as the program file.

Symbol file is loaded

The corresponding symbol file is loaded with the program file.

=

Error message list

Message

Description

Commands involved

Address out of range, use 0 - 0x7FFFFF

The address is outside program memory area.

g, bp, be(bpe), u, ts,
Ccv

Address out of range, use 0 - OXFFFFFF

The address is outside data memory area.

dd, de, df, dm, bd, ts

Cannot open file

The file cannot be opened.

If, par, com, cmw

Data out of range, use 0 - OxFF

Data value is invalid.

de, df

End address < start address The end address is less than the start address. dd, df, dm, cv
End index < start index The end index is less than the start index. tf

Error file type (extension should be CMD) The file extension is invalid as command file. com, cmw
Error file type (extension should be PAR) The file extension is invalid as parameter file. par
Incorrect number of parameters Number of parameters is invalid.

Incorrect r/w option, use r/w/* The read/write option is invalid. bd
Incorrect register name, use PC/SP/SP/IX/IY/A/B/ | The register name is invalid for setting register break condition. | br
HL/BR/CB/EP/XP/YP/SC

Incorrect register name, use PC/SP/SP/IX/IY/A/B/ | The register name is invalid. rs
HL/BR/CB/EP/XP/YP/SC/I1/I0/U/D/N/V/Z/C

Index out of range, use 0 - 8191 The index is over the valid range. td

Input address does not exist Attempt is made to clear a breakpoint that has not been set. bp, bc (bpc)
Invalid command The command is invalid.

Invalid data pattern The data pattern is invalid. bd, br
Invalid display unit, use -B/-W/-L/-F/-D The option is invalid for assigning display unit. dd

Invalid file name The file extension is invalid as program or function option file.  |If

Invalid option, use -tm/-cv/-s/-cm The option is invalid for setting mode. md

Invalid value The input value is invalid.

Maximum nesting level(5) is exceeded, The nesting level of command file is over 5. com. cmw
cannot open file

No symbol information No symbol information (symbol file is not loaded). sy
Number of steps out of range, use 0 - 65535 Number of steps in single-stepping is invalid. s, Nn

This command is not supported in current mode

Trace/coverage commands are not supported in trace/coverage|
off mode.

td, ts, tf, cv, cvc

Warning message list

Message Description Commands involved
64 break addresses are already set Attempt is made to set more than 64 breakpoints. bp
Break address already exists The address is already set as a breakpoint. bp
Identical break address input The same address is input more than once in the command line.| bp
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5 LCD PANEL Customize UTILITY

5.1 Overview

The LCD Panel Customize Utility (LcdUtil.exe, hereafter LedUtil) creates the panel layout and COM/SEG
port assignment data needed to simulate monochrome LCD panel displays with the simulator (sim63.exe,
sim88.exe). Since they are loaded from bitmap files (.bmp), you can create icons or other display objects
using general-purpose paint software to simulate the end-product screen. This utility is a device-indepen-
dent tool; LCD driver settings that differ between microcomputer types are made using a device informa-
tion definition file.

5.2 Input/Output Files

Figure 5.2.1 shows the input/output files for LedUtil.

Device information [———— — _ _
definition file W W lcon bitmap file

| LedUtil |

e
W LCD panel definition file

To simulator sim63, sim88

Fig.5.2.1 LcdUtil input/output files

Device information definition file (file_name.ini)

This file contains information on LCD pins for an S1C63xxx /S1C88xxx. Use only files supplied by
Seiko Epson. This file is compatible only with the model indicated by the file name. Do not attempt to
modify the contents of the file or use the file for any other model.

Bitmap file (file_name.bmp)

Graphic objects representing icons are loaded from files in this format (monochrome bitmap). After
loading multiple parts individually, edit the layout in LedUtil.

LCD panel definition file (file_name.lcd)

This file contains information on the panel layout bitmap and COM/SEG pin assignments. Load this
file into the simulator when simulating LCD display.

5.3 Starting and Exiting

Double-click this icon to start LedUtil.

] To exit LcdUtil, select [Exit] from the [File] menu.
LedUtilexe
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54 Window

EPS50M LCD Image Utlity - sample.lcd
File Edit Wiew Window Help
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Panel edit window

Panel edit window
When you open a bitmap file (bmp) or LCD panel definition file (.Icd), the file is displayed in this
window. In this window, you can lay out the panel or assign COM/SEG ports. You can open multiple
instances of this window and move data between the two windows through Drag & Drop.

Basic window operations

Closing and activating the window

To close the window, click the [Close] button on the window. The windows being opened are listed on
the [Window] menu. Select a window name from this menu to activate the window, or click anywhere
in the desired window. You can also use the [Ctrl] + [Tab] keys to switch the active window from one
window to the next.

Resizing and moving the window

Drag the window boundary to resize any window. The [Minimize] and [Maximize] buttons work in
the same way as for general Windows applications. You can reposition any window within the
display by dragging the title bar, but the panel edit window can only be resized and moved within the
application window. If the image displayed in a window is extends beyond the window in any
direction, a scroll bar appears.

Other
To align open windows, select [Cascade] or [Tile] from the [Window] menu.
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5.5 Menus and Toolbar

5.5.1 Menus

[File] menu

| File
MNew Chrl+r
Open... Chrl+01
Open Bitrmap File...
Cloze
Save Clrl+5
Save ba...

Erirt.... Ctrl+F
Print Prewigim
Pritt Setup...

1 icon.bmp
2 zample.lcd

E xit

[Edit] menu

| Edit
Cut Chrl+
Copy Chrl+C
Paste Clrl+f

[nzert dat matniz Crrl+kd
Icon List Chrl+
Rezize LCD

Group lcon
Releaze Group

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

Opens a new panel edit window.

[Open...] ([Ctrl] + [O])

Opens an LCD panel definition file (.lcd).

[Open Bitmap File...]

Opens a bitmap file (bmp).

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

Saves the contents of the active panel edit window to the LCD panel
definition file (.lcd), overwriting the previous file.

[Save As...]

Saves the contents of the active panel edit window to the LCD panel
definition file (.lcd) under another name.

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

Sends the bitmap of the active panel edit window to a printer.

[Print Preview]

Displays an on-screen print image of the active panel edit window.
[Print Setup...]

Brings up a dialog box to select paper size or printer.

File list

Listed here are recently opened files. You may open any of these files
by selecting its filename.

[Exit]

Exits LedUtil.

[Cut] ([Ctrl] + [X])
Cuts and copies a selected portion of the panel edit window to the
clipboard.

[Copy] ([Ctri] + [C])

Copies a selected portion of the panel edit window to the clipboard.
[Paste] ([CtrI] + [V])

Pastes the portion copied to the clipboard into the upper left corner of
the panel edit window.

[Insert dot matrix] ([Ctrl] + [M])

Inserts a dot matrix image into the panel edit window. Specify sizes
and other parameters using the dialog box.

[lcon List] ([Ctrl] + [I])

Displays a list of icons currently in the active panel edit window. You
can also perform COM/SEG assignments from the dialog box open
here.
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[View] menu

Wi

v Toolbar
v Status Bar

[Window] menu

Wfindo

LCazcade
Tile
Arrange |cons

v 1 zample.lcd
2icon.LCD

[Help] menu

Help

About LedUtl...

[Resize LCD]
Sets the size of the LCD panel. When you open a new panel edit window, the
default size is 640 ( 480.

[Group Icon]
Groups multiple icons into one icon.

[Release Group]
Ungroups the grouped icon into individual icons.

[Toolbar]
Alternately shows or hides the toolbar as you click this menu command.

[Status Bar]
Alternately shows or hides the status bar as you click this menu command.

[Cascade]
Aligns the open panel edit windows, overlapping them diagonally.

[Tile]
Aligns the open panel edit windows by placing them side by side in rows.

[Arrange Icons]

Lines up the minimized panel edit window icons at the bottom of the application

window area.

Window list

Currently open panel edit window names are listed here. Select a window name

here to make the corresponding panel edit window active.

[About LcdUtil...]

| Displays version information for LedUtil.

About LedUtil x|

LedUtil Wergion 5584

Copyright (C] 1999-2000 SEIKD EPSON CORP.
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5.5.2 Toolbar Buttons

[New] button
Opens a new panel edit window.

[Open] button
Opens an LCD panel definition file (.Icd).

[Bitmap] button
Opens a bitmap file (bmp).

[Save] button
Saves the contents of the active panel edit window to the LCD panel definition file (.lcd), overwrit-
ing the previous file.

[Dot Matrix] button
Inserts a dot matrix image into the panel edit window. Specify sizes and other parameters using
the dialog box.

[lcon List] button
Displays a list of icons present in the active panel edit window. You can also perform COM/SEG
assignments from the dialog box opened here.

[Cut] button

Cuts and copies a selected portion from the panel edit window to the clipboard.

[Copy] button

Copies a selected portion from the panel edit window to the clipboard.

[Paste] button

Pastes the portion copied to the clipboard into the upper left corner of the panel edit window.
[Print] button

Sends the bitmap of the active panel edit window to a printer.

[About] button
Displays version information for LedUtil.
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5.6 Creating LCD Panel Data

The panel edit window allows you to lay out icons and dot (pixel) matrix blocks just as they appear in the
actual panel. COM/SEG ports can also be assigned from the panel edit window, as explained below.

5.6.1 Creating a New Panel and Setting the Panel Size

To create an LCD panel definition file by placing a dot (pixel) matrix and icons on a blank panel edit
window, you must first set up a new panel according to the following procedure.

1) Select [New] from the [File] menu (or click the [New] button). A blank panel edit window opens.

EPSON LCD Image Utility - LcdUtil

File Edit Wiew Wwindow Help

D@L E | =2 & %2

B LodUtil

Ready [ [ |¥=382.v=80

2) Select [Resize LCD] from the [Edit] menu. A [Resize LCD image] dialog box appears.

Resize LCD image

Width: gl Height: |4BD
0] I Cancel |

Enter a desired panel size and click [OK]. The value specified here represents the size of the LCD
panel simulated with the simulator and must be specified by the number of pixels on the computer
screen. The default size when creating a new panel is 640 ( 480 pixels. You also need to set sizes for
icon bitmaps and dot matrix to be placed. The maximum panel size is 1280 x 1024 dots.

You can change the panel size after finishing placement of icons or dot matrix.

A space for the panel has now been created. Here, you can place a dot matrix or the bitmaps of icons
you've created separately. When creating an LCD panel definition file based on icons loaded from a
bitmap file, the procedure given above for creating a new panel is unnecessary.
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5.6.2 Creating Icons

This section explains how to assign icons to ports.

Creating bitmap data
Prepare bitmaps of icons using a scanner, or by creating with general paint software. Consider the
following when preparing bitmaps.

Number of colors and file format
Create icons in black on white background and save the created icons in monochrome bitmap format
(.bmp). Although LcdUtil can load bitmaps in up to 65,535 colors, this data is converted into black &
white two-level data when loaded.

Size

LcdUtil allows you to specify the size of the LCD panel to be simulated in number of on-screen pixels.
([Resize LCD] on the [Edit] menu.) Determine the sizes of individual icons to suit the simulated panel
size as you create them. Icon sizes cannot be adjusted in LedUtil. The maximum bitmap data size is
1280 x 1024 dots.

Pixel size can be specified in relation to pixels on the computer screen. When simulating a panel
configured with a mixture of icons and dot matrix, consider the size of the matrix as you determine
panel and icon size. The panel size can be enlarged or reduced in some steps between 25% and 200%
in the simulator.

If you only need to verify the operation of your program, you are not required to create precise,
faithful copies of icon bitmaps. This capability is merely provided to enable highly-accurate display
simulation for design evaluation of the LCD panel.

Number of files

All of the icons may be saved into a single file, or in multiple separate files. Due to the limited editing
capabilities of LcdUtil, we recommend saving icons to a single file when creating bitmaps. We also
recommend determining their layout before you load the file.

Loading bitmap data
Start LcdUtil and select [Open Bitmap File...] from the [File] menu (or click the [Bitmap] button). A
standard [Open] dialog box appears. Select and load the created bitmap file.
A panel edit window opens, showing the loaded bitmap.

& EPSOM LCD Image Utility - icon LCD

Fle Edit Wiew ‘window Help

DE@d BE =0 8|2

icon.LCD

FWD REV

Fieady \ [%=513 V=Bl
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Editing icon layouts
From the loaded bitmap, areas comprised of consecutive black pixels are cut out as parts and recog-
nized as icons. You can perform the following operations on these parts.

Selection
Click and select a part to change its highlight color to blue. The operations described below and
COM/SEG port assignments are applied to the part in this selected state.

Move
Drag the part. You can move it into another panel edit window.

Copy

Copy and paste a part using the menu or toolbar buttons.

Delete
Use the [delete] key to delete a part.

Group

Hold down the [Ctrl] key while clicking one part and another. This allows selection of multiple parts.
Then select [Group Icon] from the [Edit] menu. The parts are now grouped and may be treated as a
single icon. To ungroup the grouped icon, select [Release Group] from the [Edit] menu.

Note: LcdUtil is provided with simple editing function. We recommend saving icons to a single file when
creating bitmaps, as well as determining their layout before loading the file.

Port assignments

You can perform COM/SEG port assignments in the panel edit window. The procedure is given
below.

1) Double-click the icon to which you want to assign a port.

2) An [LCD Driver] dialog box appears.
LCD Driver x|

G366

ADD

Ok | Cancel |

From the list, select the model for which your application is being developed and click the [ADD]
button. To use one of the external LCD drivers on the list in the 51C88 Family, select and add it in
the same way. Then click the [OK] button. To cancel, click [Cancel].

# This dialog box appears when you assign ports for the first time. It is not displayed once you
select a driver. Since the driver cannot be changed after ports are assigned, choose a driver
carefully.
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3) A[COM/SEG] dialog box appears.

COM/SER ]| Selecta COM port and SEG port number from the pull-down

list.
¥| SEG 7 =]
| | =] | =] ial Click the [Reset] button to clear the selected COM /SEG
Diivver |E:3E:BB vl ports. The selected [Driver] is also restored to the default

"Uninitialized data driver.

* Mo operation " |ncrement COR

After selecting COM and SEG ports, click anywhere on the
" CopyCOM and SEG ¢ Increment SEG

panel edit window or close this dialog box before assigning
the next icon.

The [Uninitialized data] radio buttons are used to select the following functions:

No operation The COM and SEG boxes are cleared every time an undefined icon is
selected.

Copy COM and SEG ~ The COM and SEG boxes maintain the previous set numbers even if an
undefined icon is selected.

Increment COM The SEG box maintains the previous set numbers even if an undefined
icon is selected. The COM port number is incremented (+1).
Increment SEG The COM box maintains the previous set numbers even if an undefined

icon is selected. The SEG port number is incremented (+1).

The icons with assigned ports are displayed in red. Moving the mouse pointer over any of those
icons displays its assigned port and driver information in the status bar. The port information is
also shown at the mouse cursor position.

%5 EPSOM LCD Image Utility - icon. LCD

File Edit Yiew ‘Window Help
DR BEEs+2E S 2
& icon LCD

FWD REV [:]d®

1 |
o-...o
< »

(> |H

A ———

coM ¢ 7] SEB [T 7] Reset |
Drivver |83888 'l

" Uninitialized data

& Mo operation " Increment COM
" CopyCOM and SEG € Increment SEG

Fieady [ [ |%=566.7=83

For icons comprised of multiple parts, assign the same COM/SEG port to each part, or group
them into a single icon before assigning COM/SEG ports. This allows selection of all parts with a
single click.

This dialog box is also displayed when you double-click an icon with assigned ports. This allows
you to correct port assignments at a later time.
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Note: When you copy and paste an icon with ports already assigned, or move such an icon into another
panel edit window, its port assignment information is cleared. When editing layout of a panel on
another panel edit window, move the icons for it to that window before assigning ports. If you group
parts with different assigned ports into a single icon, the port assignment for the last part selected
for grouping is applied to all parts of the grouped icon. The previous settings will not be restored
when you ungroup the icon.

4) Select [Save] or [Save As...] from the [File] menu to save the contents set as an LCD panel defini-
tion file.

Displaying an icon list
Select [Icon List] from the [Edit] menu (or click the [Icon List] button) to display a list of icons within
the currently active panel edit window.

# EPSON LCD Image Utility - icon LCD

File Edit Wiew ‘Window Help
DEeeEE BE= =28 & 2
& icon.LCD -0 x|

FWD REV [-]9e

Icon List
I NN

1 |
o-...o
< »

<

Ready |
1 o o |

Click and select an icon on the list. The icon in the panel edit window turns blue to indicate the icon’s
position in the panel edit window of the selected icon. When you click a driver or COM/SEG number
on this list, a pull-down list is displayed to enable you to change the set contents.

ICON | Driver | com| seG -

63666 04 -

63666 7 08

63666 711

63666 714

63666 2?17

I
>
»
)

63666 ? (20 |
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5 LCD PANEL CUSTOMIZE UTILITY

5.6.3 Creating a Dot (pixel) Matrix

This section explains how to create a dot matrix and how to assign ports to a dot matrix.

1) Create a new panel according to the procedure described in Section 5.6.1, or open a bitmap file
containing icons or an LCD panel definition file. For the panel size, first calculate the size of the dot
matrix, then determine a panel size greater than this value.

2) Select [Insert dot matrix] from the [Edit] menu (or click the [Dot Matrix] button).
3) The [LCD Driver] dialog box appears.

LCD Driver E3
B3RGE
ADD
0K | Cancel |

Select the model for which you are developing your application from the list and click the [ADD]
button. To use one of external LCD drivers on the list, select and add it in the same way and click the
[OK] button. To cancel, click [Cancel].

# This dialog box appears when no LCD drivers have been selected. It is not displayed when icons
already have assigned ports.

4) A [Dot (pixel) Matrix] dialog box appears.
Dot Matrix

Pasition wl v

Mumberofdets  C:[ R

Dat size wl  w[

Pitch sizs T

CNkd SFER

CSEG CSEB SEG SEG
|ﬁl_' ﬁ‘—l T_. -—T Stat SEGID  comlD
oM COH OH COH

|§ J End SEGI coml

E =Tyl
xoo

om
@
@M

Preview I | [ofe I Cancel

Horizontal panel size

X W C+hil(C1)
> 12 3 c
o/ TULLDOD 000000
é% U d..-Jdon y
gz SDDD.DDD DDD.DD
8= | \OOO000--0000 0T
Jpuge
Fig.5.6.3.1 Setting up a dot matrix
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Set the following in this dialog box.

Position
Specify the distance from the upper left edge of the panel to the upper left edge of the dot matrix by
the number of pixels on the computer screen. (X and Y in the diagram)

Number of dots
Specify the number of dots along the horizontal and the vertical directions of the dot matrix. (C and R
in the diagram)

Dot size
Specify dot size for the dot matrix by number of pixels on the computer. (W and H in the diagram)

Pitch size
Specify the intervals at which individual dots are displayed by number of pixels on the computer. (h
and v in the diagram)

Driver
Select an LCD driver. If you have multiple LCD drivers driving a single dot matrix, create a dot
matrix for each driver.

COM/SEG

Use one of the eight buttons to select a starting point for assignment. In the [Start] text box, set the
COM/SEG port numbers assigned to that dot. Other dots are assigned automatically, according to the
button you select.

Click the [Preview] button after setting each of the above items. A dot matrix of the specified size is
displayed at the specified position in the panel edit window. This preview is shown to allow you to
verify the contents you've set. The matrix is not actually created until you click the [OK] button.

EZ EPSON LCD Image Utility - Sample2.led = |EI|£|
File Edit Yiew ‘wWindow Help
D HE= s ERE 2
& Sample2. lcd 10l x|
m ]

Dot Matrix
Pozition ®20 Y:|2U_ 3
Number of datz — C: |51_ H.IS)Z_ .
Dt size v !
Pitch size H: V;h— Driver: lm

CIASER
SEG SEB SEG SEG

" e seald comlD
CHAR CAPS SH (=

ome |xoo

[

0

H
con con

g

E

5]

1|8 1] end seal  coml

B 0K | Cancel

Ready Driver:63666 COM=7 SEG=39 H=297 =70
4

The created dot matrix is shown in red. Move the mouse pointer over any of the dots to display
information on assigned ports and driver in the status bar. The port information is also displayed at
the mouse cursor position.

When you double-click the dot matrix, a [Dot Matrix] dialog box appears to allow you to change the
settings at a later time. You can also change the position of the dot matrix by dragging it to a desired
position.

Note: Copying and pasting a dot matrix deletes its port assignment information, although information on
position and size is retained.
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5.7 Precautions

For the restrictions, support functions and bug information of the latest version, refer to rel_utility_E.txt
of S5U1C88000Q.
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6 Birmap UTILITY

6.1 Overview

The Bitmap Utility (BmpUtil.exe, hereafter BmpUtil) creates bitmap image data (e.g., character data) for
the dot matrix LCD display. The output data is created in the assembly source format with specified

labels assigned to it to allow you to assemble data without modifications and link it to the program. This
utility is compatible with bit layouts for the LCD controller and display memory of the model listed in
Sections 3.3 and 4.3. (see the Technical Manual for the LCD controller and display memory.)

6.2 Input/Output Files

Figure 6.2.1 shows input/output files for BmpUtil.

’ BmpUtil ‘

Assembly [————] [————— Bitmap
source file W definition file

To assembler

Fig. 6.2.1 BmpUtil input/output files

Bitmap definition file (file_name.bmu)
This file contains the defined bitmap data and the COM/SEG output pattern. This file always has
"bmu" as its extension.

Assembly source file (file_name.xxx)
This text file can be read by the S1C63/51C88 Family assembler. Bitmap data is written with a data
setting pseudo-instruction (.word in the S1C63 Family, DB in the S1C88 Family). You can assign an
extension to this file.

6.3 Starting and Exiting

% Double-click this icon to start BmpUtil.

BmpUtilexe To exit BmpUtil, select [Exit] from the [File] menu.
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6.4 Window

The configuration of the BmpUtil windows is shown below:

Standard toolbar Tree view List view

4+ EPSOM Bitmap Utility - k_chrtb2_bmu
File Edit “iew/ window Help

- = A ==

¥ k_chitb2_bmu
k_chith2. asm
E-[Z] ChiFontSmibum
..... 0 pan

..... 19

..... 232

..... 333

..... 434

..... 55

----- E36

----- 737

..... 533

PN A

..... 919

]--- ChirFontéacii
H-[L] ChiFontHira
H-[L] ChiFontata

Ready o

\ \
Bitmap edit toolbar Treellist view window Bitmap edit window

Tree/list view window
This window is provided for each assembly list file. This window appears when you create a new file
or read a bitmap definition file. You can open multiple files for editing. This window is divided into
two parts: the tree view pane and list view pane. You can resize these areas by dragging their bound-
aries.

Tree view

This area displays the tree structure for three hierarchical levels, namely, the name of the assembly
source file to be output, its labels, and the data defined in each label. You can use this area to select
desired items, to rename a file or label, and to add new or delete current labels or data.

List view
This area displays the list of data defined in the label currently selected in tree view. The name of data

is used as the comment added to each piece of data when it is output to the assembly source file.
Use this area to select desired data, to rename the data, and to add new or delete current data.

Bitmap edit window
This window is displayed when you double-click a bitmap icon within list view.
Use this window to create a new or edit the current bitmap.

Toolbars
Two toolbars, the standard and the bitmap edit toolbars, are provided. The standard toolbar contains
commands on the [File] and [Edit] menus, while the bitmap edit toolbar is used to edit bitmap images.
The bitmap edit toolbar becomes active when you open a bitmap edit window.
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Basic window operations

Closing and activating the window

To close the window, click the [Close] button on the window. The windows being opened are listed on
the [Window] menu. Select a window name from this menu to activate the corresponding window, or
click anywhere in the desired window. You can also use the [Ctrl] + [Tab] keys to switch the active
window from one window to the next. (This window switching technique works only in tree/list
view windows.)

Resizing and moving the window

Drag the window boundaries to resize any window. The [Minimize] and [Maximize] buttons work in
the same way as in other Windows applications. You can reposition any window within the display
by dragging the title bar, but each window can be resized and moved only within the application
window. A scroll bar is displayed if the image displayed in a window would otherwise extend beyond
the window in any direction.

Aligning windows
To align open windows, select [Cascade] or [Tile] from the [Window] menu. (This method of aligning
windows works only in tree/list view windows.)

Moving toolbars

To move a toolbar, drag the its heading. Drag the toolbar to the top of the window to arrange toolbar
icons horizontally. Drag the toolbar to the extreme left or right of the window to align the toolbar
icons vertically. If you drag the toolbar anywhere else in the window (or if you double-click on the
heading, the buttons form a floating toolbar.

You can hide the toolbars by selecting a command from the [View] menu.

s EPS0ON Bitmap Utility - k_chrth2 bmu

File Edit “iew “Window Help

O (T & @ BER=m & R

E dit E

JNOmo e @y

QSO0 ND/
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6.5 Menus and Toolbar

6.5.1 Menus
[File] menu

[New] ([CtrI] + [N])

Cir+N Eile.. i . .

Open.. Cr[+0 Label When the tree/list view window is open
Close Data [File...]
SaVE G+ Creates a new bitmap definition file and
Save fs. displays a wizard to set new data type and
Print.. Cir[+F size. A ’Free/list view window is open when

: - the setting is done.
Print Preyigwm

Print Setup.. [Label]
Creates a new label. This option becomes

1 k_chrtbZbmu
2 C¥EOCR3Y. ¥bitmap¥logobmu
3 C¥EOCEI¥. ¥bitmap¥logoZ bmu

active when the assembly source file name is
selected in the tree view.
[Data]

Creates a new bitmap pattern. This option
becomes active when one of the labels is

Exit

selected in the tree view.

[New...] ([Ctrl] + [N]) When the tree/list view window is not open

Creates a new bitmap definition file and displays a wizard to set new data type and size. A tree/list view
window is open when the setting is done.

[Open...] ([Ctrl] + [O])

Opens a new bitmap definition file (bmu).

[Close]

Closes the currently active tree/list view window. This command works in the same way as the [Close]
button in the window. If you made changes to the data, this command displays a dialog box that prompts
you to save your changes.

[Save] (Ctrl] + [S])

Saves the contents of the active tree/list view window to the bitmap definition file (bmu) and assembly
source file, overwriting the previous files.

[Save As...]

Saves the contents of the active tree/list view window to the bitmap definition file (bmu) under another
name.

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

Prints all bitmap images, defined in the active tree/list view window, in a list.

[Print Preview]

Displays a print image.

[Print Setup...]

Displays a dialog box to select paper size and printer.

File list

Recently opened files are listed here. You may open a file by selecting from this list.

[Exit]

Exits BmpUtil.
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[Edit] menu
Edit
Undo Citr[+&
Bedo Ctry
Cut Citr 3
Copy Ctr G

Paste Citr
Delete  Gtrl+D

Rename

[View] menu

Wi

« Toolbar
» Gtatuz Bar
« Edit Bar

£oatm

[Window] menu

Windowm

Cascade

Tile Holizontally
Tile Werticallw
Arrange Ioonz

v 1 k_chrtbZ bmu

[Help] menu

Help

About BmplLtil..

[Undo] ([Ctrl] + [Z])
Cancels up to four of the most-recent editing actions performed within the
bitmap edit window.

[Redo] ([CtrI] + [Y])

Executes up to four of most-recent editing actions canceled with [Undo].
[Cut] ([Ctrl] + [X])

Cuts and copies a selected portion to the clipboard.

[Copy] ([Ctri] + [C])

Copies a selected portion to the clipboard.

[Paste] ([CtrI] + [V])

Pastes the portion copied to the clipboard.

[Delete] ([Ctrl] + [D])

Deletes a selected item.

[Rename]
Renames an item selected in the tree/list view window.

[Toolbar]
Alternately shows or hides the toolbar as you select this menu command.

[Status bar]

Alternately shows or hides the status bar as you select this menu command.
[Edit Bar]

Alternately shows or hides the bitmap edit toolbar as you select this menu
command.

[Zoom]

Zooms the dot display size of the bitmap edit window.

[Cascade]
Aligns the open tree/list view windows, overlapping them diagonally.

[Tile Horizontally]

Aligns the open tree/list view windows by placing them horizontally.
[Tile Vertically]

Aligns the open tree/list view windows by placing them vertically.
[Arrange Icons]

Arranges minimized tree/list view window icons at the lower space of the
application window.

Window list

Lists the currently open tree/list view windows. Select a window to activate the
corresponding tree/list view window.

[About BmpUtil...]
Displays the version
information for
BmpUtil.

About Bmpltil E3

Bitrnap Ltility Wersion 2

Coppright [C] SEIKD EPSON CORF. 2000
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Pop-up menu

D

6 BITMAP UTILITY

To display a pop-up menu, right-click with the mouse pointer

positioned within the tree view or list view pane.
Depending on the item selected, different commands in the menu
Data000 . .
become active. Commands in the menu work the same way as the
Gt Data0o0 .
Gapy others already mentioned.
Easie
Delete
Rename
Hew 3

6.5.2 Standard Toolbar Buttons

)
=
=]
@
@
3
B
o
o
a8
2

[New File] button
Creates a new bitmap definition file and displays a wizard to set new data type and size. A tree/
list view window is open when the setting is done.

[Open] button
Opens a bitmap definition file (bmu).

[Save] button

Saves the contents of the active tree/list view window to the bitmap definition file (bmu) and
assembly source file, overwriting the previous files.

[New Label] button

Creates a new label. This button becomes active when the assembly source file name is selected in
the tree view.

[New Data] button
Creates a new bitmap pattern. This button becomes active when one of the labels is selected in the
tree view.

[Cut] button
Cuts and copies a selected portion to the clipboard.

[Copy] button
Copies a selected portion to the clipboard.

[Paste] button
Pastes the portion copied to the clipboard.

[Undo] button

Cancels up to four of the most recent editing actions performed within the bitmap edit window.
[Redo] button

Executes up to four of the most recent editing actions canceled with [Undo].

[Print] button

Prints all bitmap images defined in the active tree/list view window in a list.

[About] button
Displays version information for BmpUtil.
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6.5.3 Bitmap Edit Toolbar Buttons

Use these buttons to create new bitmap images or to correct current bitmap images. They become active

when the bitmap edit window is open.

SN EeDODNDRZS

[Pen] button

Sets or resets dots to white or black.

[Line] button
Traces a straight line.

[Rectangle] button

Draws a rectangular frame.

[Filled Rectangle] button
Draws a filled rectangle.

[Ellipse] button
Draws an elliptical frame.

[Filled Ellipse] button
Draws a filled ellipse.

[Fill] button

Fills an area in which all dots are the same color with the selected color.

[Erase] button

Erases a selected area by filling it with white.
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6.6 Creating Bitmap Data

This section explains how to create a bitmap.

6.6.1 New Data Wizard

Starting the new data wizard

To create new bitmap data, select [New...] (or [New-File]*) from the [File] menu or click the [New File]
button. A [New Data] dialog box appears.

D [New File] button

# The [File] menu shows [New...] when a tree/list view window is not open. The same menu shows
[New], indicating that there is a subordinate menu, when tree/list view window is open.

[New Data] dialog box

| Use this dialog box to select the type of data

you want to create and to specify a label.

Data type
¢ Character/Bitmap(2hit) Select [Character/Bitmap(4bit)] when
creating bitmap data for the S1C63 Family.

For the S1C88 Family, either [Character/
" Spiite Bitmap(8bit)] or [Sprite] can be selected.

™ Character/Bitmap(dbit]

Character/Bitmap

Select this option to create a bitmap image for
the dot matrix LCD or font data for the
character generator. Be sure to select "(4bit)"
for the S1C63 Family or "(8bit)" for the S1C88

< Black I Mext > I Cancel Family.

Sprite

Select this option to create a sprite data of 16 (
16 dots pixels consisting of bitmap and clear
planes.

The data thus created can only be used with
the S1C88 Family models equipped with
sprite-capable display controllers.

Label Hame: | IR

Label

Type a label in the [Label Name] text box. This is the label that will be used by the application pro-
gram to access data. Since the label will be written in the assembly source file to be output, be sure to
use characters and symbols that the assembler can identify. Avoid exceeding the maximum number of
characters provided for the assembler.

Note that the entered name will also be used as the assembly source file name.

Each label or assembly source file name specified in this dialog box can be changed later in tree view.
You can add labels at a later point. In other words, you can define multiple labels for a single assem-
bly source file.

Click the [Next>] button after making the required selections.

If you select [Sprite], you do not need to specify any other information, such as bitmap size. Click the
[Finish] button — which appears in place of the [Next>] button — to exit the New Data wizard. The
tree/list view pane is displayed.
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[Settings] dialog box (when [Character/Bitmap] is selected)

Select [Character /Bitmap] and click the [Next>] button in the [New Data] dialog box to display the
[Settings] dialog box. If you change your mind and wish to select [Sprite], click the [<Back] button to
return to the [New Data] dialog box.

| Use this dialog box to specify the bitmap image
size and COM/SEG layout.
e DR B B COM/SEG layout

¢ l—- ¢ ET_. p ._T Use one of the eight buttons to select a COM/

H i i il SEG layout according to the COM/SEG port

LI P P P assignment for the dot-matrix LCD so that the

: : ET_. : created bitmap is properly oriented when
displayed. Keep in mind that you cannot

fidth: I_E Diatz] Height I_? Datfz) change this option once the data is created.
B word(z] 2 word(z] Bitmap image size
Type a horizontal and vertical number of dots
for the bitmap image respectively in the
I—I [Width] and [Height] text boxes.
§ Heek e Lz uzel Under each text bgox, you can find the number

of words required in each direction. Multiply
these numbers to calculate the number of
words required for each piece of data.

(Example for the S1C63 Family)

Example of settings

Figure 6.6.1.1 shows an example of creating character generator data of 5 7 dots. (default settings)
o
COMISEG tayout: §[ " 5y
out:

ayou ﬁ COMo DO COMo DO

Width: 5 dots, Height: 7 dots COM1 D1 COM1 D1

g CoM2 D2 (Address n) coM2 D2

COM3 D3 COM3 D3

COMm4 DO COmM4 D4

COM5 D1 COM5 D5

COMS (Address n+1)

(COM?)

D2 COM6
D3 (COM?)

D6
D7

S1C63 Family S1C88 Family
Fig.6.6.1.1 Example of bitmap image size settings

The COM and SEG numbers that appear in the example merely indicate that an arrangement in
ascending order in each of the directions indicated by arrows on the selected button. These numbers
can vary, depending on the display memory addresses to which data is actually written.

The data created is assigned to data bits by ascending order of COM numbers.

In the S1C63 Family, since data is assigned in the COM direction in units of four bits, some data bits
will become invalid if you specify a number of dots that is not a multiple of four for this direction. In
the example, the data is assigned to COMO through 6 while D3 corresponding to COM?7 is masked.

In the S1C88 Family, since data is assigned in the COM direction in units of eight bits, some data bits
will become invalid if you specify a number of dots that is not a multiple of eight for this direction. In
the example, the data is assigned to COMO through 6 while D7 corresponding to COM?7 is masked.
You can change this assignment to mask the D0 corresponding to COMO using the [Offset] dialog box,
shown next.

Click the [Next>] button after making the required selections.

Depending on the size you selected, no more dialog boxes may be displayed. In this case, the [Finish]
button appears in place of the [Next>] button. Click the [Finish] button to exit the New Data wizard.
The tree/list view window is displayed.
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[Offset] dialog box (when [Character/Bitmap] is selected)
The [Offset] dialog box appears if you specify a number of dots in the [Settings] dialog box that is not a
multiple of four (51C63 Family) or eight (5S1C88 Family) for the COM direction. Click the [<Back] button to
return to the [Settings] dialog box.

Note: The [Offset] dialog box does not appear when you specify a number of dots that is a multiple of
four (eight) for the COM direction.

Use this dialog box to specify the data offset
value in the COM direction.

Because display data is assigned in the COM
direction in units of four (eight) dots, some
COM output data is not used if you specify a
number of dots not a multiple of four (eight) for
this direction. By default, bitmap assignment
starts with COMO. For this reason, the data to
be assigned to the largest COM number will be
invalid.

Data will be assigned to the gray area within
the box enclosed by the scroll bars, while the
white area remains unused. Use the scroll bars
to move the unused area to COMO. The [Offset]
value changes when you move the unused area.

Character size: 5 % f[dat]
B % 2[waord]
RO Data zize: 5 = S[dot]

LlJ Offszet; O{dat]

< Back

Cancel |

(Example for the S1C63 Family)

Suppose, for example, that you create data of 5( 7 dots as described in the previous example. The
data arrangement then changes as follows:

S1C63 Family S1C88 Family
O~ QAN M < O~ QAN M <
[ONONONONO] [ONONONONO]
W wwww W W www
DLW [ONONHONHON )]
Offset=0 COMO DO (DO) (COMO) DO (DO) |Offset = 1
COM1 D1(D1)  COMT D1 (D1)
coMm2 D2(D2) COM2 D2 (D2)
COM3 D3(D3) COM3 D3 (D3)
COM4 DO (D4) COM4 DO (D4)
COM5 D1(D5) COMS5 D1 (D5)
COM6 D2(D6) COM6 D2 (D6)
(COM?) D3 (D7) COM7 D3 (D7)
~ AN M 0 ~ AN M W0
W owoww W oWl ow
FEFEFE FEEFE
> > > > > > > > > >
nmoOmomoMnm momomonaaMm

Fig.6.6.1.2 Example of offset setting

This setting creates final data with 0 selected as the unused bit.

Click the [Next>] button after specifying an offset value.
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[Output] dialog box (when [Character/Bitmap] is selected)

The [Output] dialog box appears following the [Settings] or [Offset] dialog box if you specify five dots
or more (51C63 Family) or nine dots or more (S1C88 Family) for the COM direction in the [Settings]

dialog box. Click the [<Back] button to return to the previous dialog box.

Note: The [Output] dialog box does not appear if you specify four (eight) or fewer dots for the COM

direction.

Use this dialog box to select one data output
sequence from the eight options (patterns A to

H). Data is output to the assembly source file in
the sequence shown on the selected button.

ZBEB

E/RG/H

[E]
5]
=
L]
o]

Figure 6.6.1.3 shows an example in which bitmap data of 16 { 16 dots is output.

B

A

§L93S
7193S
€193S
clo3s
L1O3S
0L93S
693S
893S
/93S
993S
S93S
¥93S
€93S
co3s
1938
093s

GL93S
7193S
€193S
clo3s
L1O3S
0L93S
693S
893S
/93S
993S
§93S
¥93S
€93S
c¢o3s
1938
093S

8588808 88c888a8828
19AHOM | 29aHOM | €9aHOM | ¥9aHOM
29AHOM | 89AHOM [ 6SAHOM | 09aHOM
€9aHOM | YSAHOM [ SSAHOM | 95AHOM
67AHOM [ 0SAHOM | LSAHOM | 29adOM
SYAHOM | 97AHOM | ZyAHOM | 8AHOM
LyAHOM | cAHOM | E7AHOM | v AHOM
Z8AHOM | 8€AHOM [ 6€AHOM | 0¥AHOM
€8AHOM | YEAHOM [ SEAHOM | 96aHOM
62AHOM | 06AHOM [ FEAHOM | c€AHOM
G2adOM [ 9¢HOM | ZeddOM | 8cAHOM
12AHOM | ccAHOM | €eHOM | YeQHOM
Z1AHOM | 81AHOM [ 61AHOM | 0cAHOM
€LAHOM | 71AHOM [ S1AHOM | 91aHOM
6d4OM [01AHOM | 1 EAHOM [ 21dHOM
SAHOM | 9dHOM | ZdHOM | 8dHOM
IAHOM | 2ddOM | €aHOM | +vdHOM
2cggioerggoryeyy
383833353833383333

(CRONONONONG]
8c888c888c888a8828
91AHOM [ 2€AHOM | 87AHOM | ¥Y9QHOM
S1AHOM | FEAHOM [ ZyAHOM | €9a-HOM
71AHOM [ 0EAHOM | 97AHOM | 29aHOM
€1aHOM | 66AHOM [ SYAHOM | 9aHOM
¢ladOM | 82AHOM | ¥¥AHOM | 09aHOM
L 1AHOM | LeQHOM | E7AHOM | 65aHOM
01AHOM | 9¢AHOM [ 2rAHOM | 8GAHOM
60HOM [ S¢AdOM | H7AHOM [ 23aHOM
8dHOM [ 7¢dHOM | O¥AHOM [ 99AHOM
/A4HOM [ €¢adOM | 62AHOM [ SSAHOM
90HOM [2¢ddOM | 8€AHOM [ ¥SAHOM
SAHOM | IcddOM [ ZEAHOM | ESAHOM
7AHOM [ 0¢AHOM | 98dHOM [ cSaHOM
€a4OM [61AHOM | SEAHOM [ 1SAHOM
¢d4OM |81AHOM [ YEAHOM | 0SAHOM
AHOM | Z1AHOM | €€AHOM | 67AHOM
2cggzostggs-ueyy
3833833853833383333

(CRONONONONS)

Pattern B

Pattern A

Fig.6.6.1.3(a) Data output pattern (S1C63 Family)
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COMo
COMm1
CcOM2
COM3
COM4
COM5
COMe6
com7
COmM8
COM9
COM10
COM11
COM12
COM13
COM14
COM15

Fig.6.6.1.3(b) Data output pattern (S1C88 Family)

Or A ™ O
O~ ANMOTOLONOVOD ™™™ ™
[ONONONONONONONONONONONONONONONO)
WWWWWwWWwWWWwWWWWww
DODDDDOODOVDDDDODOOLOND

Do

D1

nﬂlmq:hrnr\mme:sﬂeieeDz

e e e e e e = T T T T T

oo len |2 |2 2 |2 |2 a2 2= |>= > >= | > > | D4

o o G G 2 G G e e N E E S S S

D6

D7

DO

D1

I~ |o|o|o|=|a|m|st|w|wo|~[o|o|o]|—|a | D2
— || N[N|NJN[N|N [ NN |N|[N[O MM

L | f o i f o oo o o o o oo o | D3
FIEEF [FIEIEEFFEIEIE[FFE

> > 1> 1> > 1> 1> > > 1> [>= > | > | >= |>- | P4

(aa] [sa) (o] [aapfaay faa) [aa) [aa] [a] [af [aa] (i) (i) [aa) [aa] [2a] NS

D6

D7

Pattern A

COMo
COoMm1
COM2
COM3
COM4
COM5
COMe6
com7
COmMs8
COM9
COM10
COM11
COM12
COM13
COM14
COM15

6 BITMAP UTILITY

O~ QAN M 1
O~ ANMOMOSTTLLONOVOD ™™™ ™
IORCRORLEORORORCRORORGRONONONORO]
wowwowowow oo wwowoww
NDDDDDNDNDNDNNDDNDDADNDN
Do
D1
el Rl R EIRISNIRIE
o o e A e A
1B B 12 > 1> = [ = (> 1= = [ > |>= (> | D4
wwwwwmmmmmmmmmmm%
D6
D7
Do
D1
st e ] e e e b el et
S [
LU L LU Ly f g f fo | o | o oo o o o o | D3
SIS IEIEIEEIEIEECIEIEIEIE] ba
a2 12 1= [ [ > = = = > = [ > | >
wwwwmmmmmmmmmmmmDs
D6
D7
Pattern B

After selecting a data output pattern, click the [Finish] button to exit the New Data wizard. The tree/list
view window is displayed.

Tree/list view window displayed when new data is created
Exiting the New Data wizard displays the tree/list view window shown below.

Example of tree/list view window when [Character/Bitmap] is selected (default label)

]

iy

DizpT able
DispT able. kst

=-|L] DizpTatle

ETE]

=10 x|

The assembly source file and label appear in the list view with the names specified in the [New Data]
dialog box. Under the label, you can see that new data (blank data) has been created with the name of
Data000. Display the data by double-clicking the label. See Section 6.6.3, "Editing Functions", for
information on changing these names or adding and deleting labels and data.
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6 BITMAP UTILITY

6.6.2 Creating Bitmap Images

This section explains how to create bitmap images.

Bitmap edit window

FEEEEEEE| A bitmap edit window is displayed when you double-click a bitmap icon in list
view. You can use this window to create and edit bitmap images. Creating a new
bitmap image displays a blank bitmap icon. In this case, double-click a desired
position above the data name.

The gray area within the window cannot be edited. When you create a new
bitmap image, the area that can be edited appears white (dots OFF).

By default, the bitmap initially appears with its dots enlarged at the maximum
ratio (500%). You can change sizes using [Zoom] in the [View] menu.

100% 200% 300% 400% 500% (default)

When you place the mouse pointer (which turns into the button selected from the bitmap edit toolbar)
anywhere in the bitmap edit window, the pointer position (coordinates with the 0 position set at the
upper left corner of the bitmap) is displayed in the status bar in X { Y format.

|1><E i

After creating a bitmap image using the editing tools described in a later section, click the window
[Close] button to complete your bitmap edit task.
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6 BITMAP UTILITY

Bitmap editing tools
Use the following buttons in the bitmap edit toolbar to edit bitmap images:

o

o

K

N

[Pen] button
If you click the left mouse button a dot is black. And if you click the right mouse button a dot is
white. By dragging the mouse the trace can be erased or comes alive.

[Line] button

Traces a line connecting the start and end points when you drag the mouse. Black is selected as
the line color when you use the left mouse button. White is selected as the line color when you
use the right mouse button.

[Rectangle] button

Draws a rectangular frame with the start and end points set as two corners of a frame, diago-
nally opposite each other, when you drag the mouse. Black is selected as the frame color when
you use the left mouse button. White is selected as the frame color when you use the right
mouse button.

[Filled Rectangle] button

Draws a filled rectangle with the start and end points set as two corners of a rectangle, diago-
nally opposite each other, when you drag the mouse. Black is selected as the border and fill
color when you use the left mouse button. White is selected as the border and fill color when
you use the right mouse button.

[Ellipse] button

Draws an elliptical frame passing through the start and end points when you drag the mouse.
Black is selected as the frame color when you use the left mouse button. White is selected as
the frame color when you use the right mouse button.

[Filled Ellipse] button

Draws a filled ellipse whose border passes through the start and end points when you drag the
mouse. Black is selected as the border and fill color when you use the left mouse button. White
is selected as the border and fill color when you use the right mouse button.

[Fill] button

Fills an area in which all dots are the same color with a selected color when you click one of the
dots in that area. Black is selected as the fill color when you use the left mouse button. White is
selected as the fill color when you use the right mouse button

[Erase] button
Fills a rectangular area (with the start and end points set as two corners of the rectangle that
are diagonally opposite each other), drawn by dragging the mouse, with white.

All dragging operations other than that for the [Fill] button can be canceled by pressing the [ESC] key
before you release the mouse button (as you drag the mouse).

You can also cancel up to four of your most recent actions by selecting [Undo] or [Redo] from the
[Edit] menu or the [Undo] or [Redo] button from the standard toolbar.

Editing

Di

sprite data

Use the above-mentioned editing tools to edit bitmap images for sprite

data. When editing sprite data, you can also set transparent dots. To
set transparent dots, first select the desired tool from the above-
mentioned editing tools, then enable dots (using the left mouse
button) while holding down the [Ctrl] key. Dots specified as transpar-
ent dots appear green. To cancel transparent dots, disable dots (using
the right mouse button) while holding down the [Ctr]] key.

\(Green) clear dots
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6 BITMAP UTILITY

6.6.3 Editing Functions

This section describes editing functions other than the ones for bitmap image creation described in the
previous section.

Saving and read files

After creating data, save the data to a file by selecting [Save] or [Save As...] from the [File] menu (or
by clicking the [Save] button), as in other Windows applications. BmpUtil outputs a bitmap definition
file (.bmu) and assembly source file (name displayed in the tree view). To add data or to make
changes to existing data, open the corresponding bitmap definition file by selecting [Open...] from the
[File] menu (or by clicking the [Open] button). You cannot open an assembly source file.

Renaming a file

To rename a bitmap definition file (.bmu), select [Save As...] from the [File] menu and save the file
under another name.

To rename the assembly source file, a label, or data, follow the steps given below.

DispT able. bt 1. Click a desired item.
E|--- DizpT able

2. Re-click the same item (as opposed to double-clicking the item — which does
not have the desired effect.) You can also rename an item by selecting
[Rename] from the [Edit] menu or from the pop-up menu which appears by
right-clicking.

You can now rename the desired item. To change the entire name, simply

begin typing. To change a part of the current name, select that part and type
the new characters.

DispT able. bt Notes: e If you rename the assembly source file, a new assembly source file is
=[] DispT created under a new name after you save the first piece of data after

able
""" = the renaming of the assembly source file.

13
e Use assembler-readable characters for the assembly source file and
label names. Avoid exceeding the maximum number of characters
provided for the assembler.

e Data names are used merely as comments to identify data within the

assembly source file to be output. They are not used to perform control
operations within the program.

Adding, deleting, and copying data

Adding data

To add data, follow the steps given below.

1. Select a label to which to add data in the tree view. The list of
DiispT able.bet data defined in the selected label is displayed in the list view.
2B E

e Data000
[ atal0o

2. Select [New - Data] from the [File] menu, or right—click and

N select [New - Data] from the pop-up menu. New data is added
SR E to the tree view and the list view. Rename the data as necessary.

- Datalon —
c:: y ata Disp T ables bt
Paste E-[Z] DispTable
= -1 [Data00n
Delete b Data0Od Datalon
Fiename
# When creating new data based on existing data, you can add

this new data by copying and pasting existing data.
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6 BITMAP UTILITY

Deleting data
To delete data, follow the steps given below.

DispT able. tat 1. Select data you wish to delete from the list or the tree views. Use the [Shift]
E|--- DispT able . .
* B Datet or [Ctrl] key to select multiple pieces of data.
2. Select [Delete] from the [Edit] menu, or right-click and select [Delete] from
Cut the pop-up menu. The selected data is deleted from the tree view and the
Copy . .
Paste list view.

Delete

Rename

Hew 3

Cutting, copying, and pasting data
To cut (or copy) and paste data, follow the steps given below.

1. Select the data you wish to cut or copy from the list

- -2 & = or the tree view. Use the [Shift] or [Ctrl] key to
. ’}22';:: select multiple pieces of data.
[ 020 I E: : 2. Select [Cut] (or [Copy]) from the [Edit] menu, or
é ut . right-click and select [Cut] (or [Copy]) from the
iy b2 o pop-up menu. (You can also use the keyboard
% Esste shortcut [Ctrl] + [X] or [Ctrl] + [C].)
Delete —
& 2
= Mew | .2C -20
T ="
=[] DispTable E
p v
030
? e - 3. Select a label to which to paste the data from the
© B am =l .2C -2 tree view. (You can also paste the data to a label in
other window.) Then select [Paste] from the [Edit]
I menu, or right-click and select [Paste] from the
EEIA E pop-up menu. (You can also use the keyboard
030 shortcut [Ctrl] + [V].)
Cut 030 The data is pasted to the tree and the list views.
DizpT able. txt
%elete Iw E 1
Ename * 030
Mew b S L 030 131

If the data size in the destination label differs from the source data size, a confirmation dialog box
appears to ask you whether you wish to continue. You can choose to cancel pasting. If you choose to
continue and paste the data, blank dots are added to the right-hand and bottom sections of the pasted
data if the data size in the destination label exceeds the source data size. If the data size in the destina-
tion label is less than the source data size, the pasted data is clipped.

Since the data you cut or copy is saved in the clipboard, you can paste it repeatedly.

When you select a label and paste the data, the data is copied as the last piece of data in that label. To
paste the data somewhere between the current pieces of data, select a desired piece of data. The data
is pasted before the selected data.
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6 BITMAP UTILITY

Dragging and dropping data
You can move or copy data by dragging and dropping it, as follows.

Moving data within the same label (rearranging data)

1. Select a desired data item from the tree view.
. , 1 E 2. Drag and drop the data within the same label. As
E-[Z] DispTable . .
you drag the data, another pointer appears in tree
2232 \ 191 299 view to indicate locations in tree view where you
E igi may position the data.
D535 EI Note: Dropping the data within another label copies
:% ?g? rather than moves the data.
2 ae 535 636 You are also copying the data if you drag it from
3 ggg the list or the tree view and drop it into another.
333
Copying data 1 (from the tree view to the list view)
1. In the tree view, select a label to which to copy
data. The list of data defined in the destination
¢ e DatalOD J label is displayed in the list view.
=-{L] ChiFantsci
----- 20 D atain 2. Drag the desired data from the tree view to the list
""" |!| 5.2212 view. Drop it into the list view pane to copy the
_____ $um — data.
?& ;2245 [ #z Copying data in this way adds it as the last piece of
..... E L6 data in the label.
o
e T #
_____ + 28 s R re J
..... . .0 E| . CthoanMSC|| Datalii #23
Copying data 2 (from the list view to the tree view)
1. In the tree view, select a label from which to copy
(2] DipTable =] o data. The list of data defined in that label is
displayed in the list view.
a0 2. Drag the desired data from the list view and drop
it into the tree view. As you drag the data, another
pointer appears in the tree view to indicate loca-
tions in the tree view pane where you can position
the data.
$24

Use this technique to copy data to a desired location.

When using data copying technique 1 or 2, if the destination data size differs from the source data
size, a confirmation dialog box will prompt you for confirmation to continue. You can choose to cancel
copying. If you choose to continue and copy the data, blank dots are added to the right-hand and
bottom sections of the copied data if the destination data size exceeds the source data size. If the
destination data size is less than the source data size, the copied data is clipped.

When two or more windows are open, you can copy data between windows by dragging and drop-
ping.
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6 BITMAP UTILITY

Adding, deleting, and copying a label

Adding a label

To add a label, follow the steps given below.

1. Click the file name displayed at the uppermost line of the

DispT able.but tree view pane. No data is currently displayed in the list
[#-|Z] DispTable view.
EE;P 2. Select [New - Label] from the [File] menu, or right-click
Paste and select [New - Label] from the pop-up menu.
Welete
Fename
I [Mata
3. Awizard for creating new labels appears. You can use

this wizard in the same way as the wizard described in
"New Data Wizard" of Section 6.6.1. Specify a label name
and select the data size and so on in this wizard. When
you finish, a new label containing a single piece of blank
£ Spite data is created.

' Character/Bitmap(Shit)

# When you create a new label based on an existing label
Label N :I
Sere (including defined data), you can add a label by copying
and pasting the existing label.

< Bach I Hext > I Cancel |

Deleting a label
To delete a label, follow the steps given below.

DiispT able bt 1. In the tree view, select a label you wish to delete.
B-{Z] DispTable
ESRFA R el abel

2. Select [Delete] from the [Edit] menu, or right-click and select [Delete] from
the pop-up menu.
The selected label and all data defined in the label are deleted from the
tree view pane.

Mew 3

S5U1C88000Q MANUAL Seiko Epson Corporation 143
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



6 BITMAP UTILITY

Cutting, copying and pasting a label
You can cut (or copy) and paste a label, including data defined in that label. To do this, follow the
steps given below.

1. In the tree view, select a label you wish to cut or

I k_chrtb2 asm I copy.
ChiFontSmiturm .
Chi o gead | - 2. Select [Cut] (or [Copy]) from the [Edit] menu, or
ChiFontH 50 | 7 right-click and select [Cut] (or [Copy]) from the
EhrFontk. " pop-up menu. (You can also use the keyboard
? E: - shortcut [Ctrl] + [X] or [Ctr]] + [C].)
Delete
Fiename
MNew 3 & 26 ‘27

¥ DizspTable
DispT able. tet
B-[L] DispTable

3. In the tree view, select the assembly source file

name. (You can also select file names in other

-|1] DispTable windows.) Then select [Paste] from the [Edit]
B menu, or right-click and select [Paste] from the
[Eopy pop-up menu. (You can also use the keyboard
shortcut [Ctrl] + [V].)
efete
Rename
Hew 3

The label is pasted at the end of the tree view. The

| chithZ. ssm I list of data defined in the label is displayed in the list
{Z] ChiFantSmiNum view.
ChiFontiscii ]
ChiF oritHira 20 121 Since the cut or copied label and data are saved in
B-L] ChiFoniKata the clipboard, you can paste them repeatedly.
O
k26 "7

- DizspTable
| DizpT able. bt

20 121
& 26 27
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Printing data

6 BITMAP UTILITY

Print the created data by selecting [Print] from the [File] menu, or by clicking the [Print] button in the

toolbar.

All data defined in the open file are printed. You can view the print image by selecting [Print Preview]

from the [File] menu.

SOMN Bitmap Utility - k_chrth2_bmu
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6 BITMAP UTILITY

6.7 Assembly Source File

This section shows an example of an assembly source file. This file contains specified labels, each fol-
lowed by bitmap data (in byte unit) arranged in the specified output sequence. The name assigned to
each piece of data is used as a comment. Load the created file into the user program or link it to the
program together with other objects after assembling.

Example for S1C63 Family)

01234561789

ChrFontSmlNum:
.word OFh,01h,0Fh ; 0 30 e
.word 0lh,01h,01h COM/SEG layout: nl_.
.word 00h,0Fh,00h ; 1 31 n
.word 00h,01h,00h Width: 3 dots, Height: 6 dots

.word O0Dh,05h,07h ; 2 32
.word 01h,01h,01h
.word 05h,05h,0Fh ; 3 33
.word 01h,01h,01h
.word 07h,04h,0Fh ; 4 34
.word 00h,00h,01h
.word 07h,05h,0Dh ; 5 35
.word 01h,01h,01h
.word OFh,05h,0Dh ; 6 36
.word 01h,01h,01h
.word 01h,01h,0Fh ; 7 37
.word 00h,00h,01h
.word OFh,05h,0Fh ; 8 38
.word 01h,01h,01h
.word 07h,05h,0Fh ; 9 39
.word 01h,01h,01h

I - S, Wy S g U g g, g
LATTas ™,

| ERE SS W o Lo | g | o f et ] o i ] |
At = SHDILET N

J

CrlZ T

LRSI = L=

I..-I
o

LI
baCal I L]

ChrFontAscii: cEn
.word 00h,00h,00h,00h,00h ; 20 C
.word 00h,00h,00h,00h,00h COM/SEG layout: g
.word 00h,00h,O0Fh,00h,00h ;P21
.word 00h,00h,04h,00h,00h Width: 5 dots, Height: 8 dots
.word 00h,07h,00h,07h,00h ;" 21
.word 00h,00h,00h,00h,00h
.word 04h,0Fh,04h,0Fh,04h ; # 23
.word 01h,07h,01h,07h,01h
.word 04h,0Ah,0Fh,0Ah,02h ;S 24
.word 02h,02h,07h,02h,01h
.word 03h,03h,08h,04h,02h ; % 25
.word 02h,01h,00h,06h,06h
.word 06h,09h,05h,02h,00h ; & 26
.word 03h,04h,05h,02h,05h
.word 00h,05h,03h,00h,00h ;27
.word 00h,00h,00h,00h,00h
.word 00h,0Ch,02h,01h,00h ;7 (28
.word 00h,01h,02h,04h,00h
.word 00h,01h,02h,0Ch,00h ;) 29
.word 00h,04h,02h,01h,00h
.word 04h,08h,0Eh,08h,04h ; * 2A
.word 01h,00h,03h,00h,01h
.word 08h,08h,0Eh,08h,08h ; + 2B
.word 00h,00h,03h,00h,00h
.word 00h,00h,00h,00h,00h ; , 2C
.word 00h,05h,03h,00h,00h
.word 08h,08h,08h,08h,08h ; — 2D
.word 00h,00h,00h,00h,00h
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.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word
.word

00h,00h,00h,00h, 00h
00h,06h,06h,00h,00h
00h,00h,08h,04h,02h
02h,01h,00h,00h, 00h
0Eh,01h,09h,05h, 0Eh
03h,05h,04h,04h,03h
00h,02h, 0Fh,00h, 00h
00h,04h,07h,04h,00h
02h,01h,01h,09h,06h
04h,06h,05h,04h, 04h
01h,01h,05h,0Bh,01h
02h,04h,04h,04h,03h
08h,04h,02h,0Fh, 00h
01h,01h,01h,07h,01h
07h,05h,05h,05h, 09h
02h,04h,04h,04h,03h
0ch, 0Ah,09h,09h, 00h
03h,04h,04h,04h,03h
01h,01h,09h,05h,03h
00h,07h,00h,00h, 00h
06h,09h,09h,09h, 06h
03h,04h,04h,04h,03h
06h,09h,09h,09h, 0Eh
00h,04h,04h,02h,01h
00h,06h,06h,00h, 00h
00h,03h,03h,00h,00h
00h,06h,06h,00h,00h
00h,05h,03h,00h, 00h
08h,04h,02h,01h,00h
00h,01h,02h,04h,00h
04h,04h,04h,04h,04h
01h,01h,01h,01h,01h
00h,01h,02h,04h,08h
00h,04h,02h,01h,00h
02h,01h,01h,09h, 06h
00h,00h, 05h,00h, 00h
02h,09h,09h,01h, 0Eh
03h,04h,07h,04h,03h
0Eh,01h,01h,01h, 0Eh
07h,01h,01h,01h,07h
0Fh,09h,09h,09h, 06h
07h,04h,04h,04h,03h
0Eh,01h,01h,01h,02h
03h,04h,04h,04h,02h
0Fh,01h,01h,02h,0Ch
07h,04h,04h,02h,01h
0Fh,09h,09h,09h,01h
07h,04h,04h,04h,04h
0Fh,09h,09h,09h,01h
07h,00h,00h,00h, 00h
0Eh,01h,09h,09h, 0Ah
03h,04h,04h,04h,07h
0Fh,08h, 08h,08h, OFh
07h,00h,00h,00h,07h
00h,01h,0Fh,01h,00h
00h,04h,07h,04h,00h
00h,00h,01h,0Fh,01h
02h,04h,04h,03h,00h
0Fh,08h,04h,02h,01h
07h,00h,01h,02h,04h
0Fh,00h, 00h,00h, 00h
07h,04h,04h,04h, 04h
0Fh,02h,0Ch, 02h, 0Fh
07h,00h,00h,00h,07h
0Fh,04h, 08h,00h, OFh
07h,00h,00h,01h,07h
0Eh,01h,01h,01h, OEh
03h,04h,04h,04h,03h
0Fh,09h,09h,09h, 06h
07h,00h,00h,00h, 00h
0Eh,01h,01h,01h, OEh
03h,04h,05h,02h,05h
0Fh,09h,09h,09h, 06h
07h,00h,01h,02h, 04h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h

; . 2E .word
.word
; / 2F .word
.word
;0 30 .word
.word
;131 .word
.word
;2 32 .word
.word
; 333 .word
.word
; 4 34 .word
.word
;5 35 .word
.word
: 6 36 .word
.word
;7 37 .word
.word
; 8 38 .word
.word
;9 39 .word
.word
; ¢ 3A .word
.word
: : 3B .word
.word
; < 3C .word
.word
; = 3D .word
.word
; > 3E .word
.word
: ? 3F .word
.word
; @ 40 .word
.word
; A 41 .word
.word
; B 42 .word
.word
; C 43 .word
.word
; D 44 .word
.word
; E 45 .word
.word
; F 46 .word
.word
: G 47 .word
.word
; H 48 .word
.word
; I 49 .word
.word
5 J g\ .word
.word
; K 4B .word
.word
; L 4C .word
.word
; M 4D .word
.word
; N 4E .word
.word
; O 4F .word
.word
; P 50 .word
.word
; 051 .word
.word
; R 52 .word
.word
; S 53 .word
.word
; T 54 .word
.word
; U 55 .word
.word
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00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h
00h,00h,00h,00h, 00h

v

W

56

57

58

59

5A

5B

5C

5D

5E

5F

60

61

62

63

64

65

66

67

h 68

69

6A

6B

6C

6D

6E

6F

70

71

72

73

74

75

76

77

78

79

7A

7B

[ 7¢

7D
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Example for S1C88 Family)

ChrFontSmlNum: SEG
DB 01Fh,011h,01Fh ; 0 30 o
DB 000h,01Fh,000h  ; 1 31 COM/SEG layout: ﬁl
DB 01Dh,015h,017h ; 2 32 )
DB 015h,015h,01Fh . 3 33 Width: 3 dots, Height: 6 dots
DB 007h,004h,01Fh ; 4 34
DB 017h,015h,01Dh ; 5 35
DB 01Fh,015h, 01Dh ; 6 36
DB 001h,001h,01Fh ;7 37
DB 01Fh,015h,01Fh ; 8 38
9

DB 017h,015h,01Fh ;

Loz ¥

ChrFontAscii:
DB 000h,000h,000h,000h,000h; 20
DB 000h,000h,04Fh,000h,000h; ! 21
DB 000h,007h,000h,007h,000h; " 22

ESEE
COM/SEG layout: H

Width: 5 dots, Height: 8 dots

DB 014h,07Fh,014h,07Fh,014h; # 23
DB 024h,02ah,07Fh,02ah,012h; $ 24
DB 023h,013h,008h,064h,062h; % 25
DB 036h,049h,055h,022h,050h; & 26
DB 000h,005h,003h,000h,000h; ' 27
DB 000h,01Ch,022h,041h,000h; ( 28
DB 000h,041h,022h,01Ch,000h; ) 29
DB 014h,008h,03Eh,008h,014h; * 2A
DB 008h,008h,03Eh,008h,008h; + 2B

DB 000h,050h,030h,000h,000h; , 2C
DB 008h,008h,008h,008h,008h; - 2D
DB 000h,060h,060h,000h,000h; . 2E

DB 020h,010h,008h,004h,002h; / 2F
DB 03Eh,051h,049h,045h,03Eh; 0 30
DB 000h, 042h,07Fh,040h,000h; 1 31
DB 042h,061h,051h,049h,046h; 2 32
DB 021h,041h,045h,04Bh,031h; 3 33
DB 018h,014h,012h,07Fh,010h; 4 34
DB 027h,045h,045h,045h,03%; 5 35
DB 03Ch,04Ah,049h,049h,030h; 6 36
DB 001h,071h,009h,005h,003h; 7 37
DB 036h,049h,049h,049h,036h; 8 38
DB 006h,049h,049h,029h,01Eh; 9 39

DB 000h,036h,036h,000h,000h; : 3A

DB 000h,056h,036h,000h,000h; ; 3B
DB 008h,014h,022h,041h,000h; < 3C
DB 014h,014h,014h,014h,014h; = 3D
DB 000h,041h,022h,014h,008h; > 3E
DB 002h,001h,051h,009h,006h; ? 3F
DB 032h,049h,079h,041h,03Eh; @ 40
DB 07Eh,011h,011h,011h,07Eh; A 41
DB 07Fh,049h,049h,049h,036h; B 42
DB 03Eh,041h,041h,041h,022h; C 43
DB 07Fh,041h,041h,022h,01Ch; D 44
DB 07Fh,049h,049h,049h,041h; E 45
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DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

07Fh,009h,009h,009h,001h
03Eh,041h,049h,049h,07Ah
07Fh,008h,008h,008h,07Fh
000h,041h,07Fh,041h,000h
020h,040h,041h,03Fh,001h
07Fh,008h,014h,022h,041h
07Fh,040h,040h,040h,040h
07Fh,002h,00Ch,002h,07Fh
07Fh,004h,008h,010h,07Fh
03Eh,041h,041h,041h,03Eh
07Fh,009h,009h,009h,006h
03Eh,041h,051h,021h,05Eh
07Fh,009h,019h,029h,046h
046h,049h,049h,049h,031h
001h,001h,07Fh,001h,001h
03Fh,040h,040h,040h,03Fh
01Fh,020h,040h,020h,01Fh
03Fh,040h,038h,040h,03Fh
063h,014h,008h,014h,063h
007h,008h,070h,008h,007h
061h,051h,049h,045h,0430
000h,07Fh,041h,041h,000h
002h,004h,008h,010h,020h
000h,041h,041h,07Fh,000h
004h,002h,001h,002h,004h
040h,040h,040h,040h,040h
000h,001h,002h,004h,000h
020h,054h,054h,054h,078h
07Fh,048h,044h,044h,038h
038h,044h,044h,044h,020h
038h,044h,044h,048h,07Fh
038h,054h,054h,054h,018h
008h,07Eh,009h,001h,002h
00Ch,052h,052h,052h,03Eh
07Fh,008h,004h,004h,078h
000h,044h,07Dh,040h,000h
020h,040h,044h,03Dh,000h
07Fh,010h,028h,044h,000h
000h,041h,07Fh,040h,000h
07Ch,004h,018h,004h,078h
07Ch,008h,004h,004h,078h
038h,044h,044h,044h,038h
07Ch,014h,014h,014h,008h
008h,014h,014h,014h,07Ch
07Ch,008h,004h,004h,008h
048h,054h,054h,054h,020h
004h,03Fh,044h,040h,020h
03Ch,040h,040h,020h,07Ch
01Ch,020h,040h,020h,01Ch
03Ch,040h,030h,040h,03Ch
044h,028h,010h,028h,044h
00Ch,050h,050h,050h,03Ch
044h,064h,054h,04Ch,044h
000h,018h,018h,000h,000h
000h,020h,050h,020h,000h
015h,016h,07Ch,016h,015h

6.8 Precautions

> s NK X E<OoH®n@®OoOWOoOZzZR2HEROHD QM

TN X S << e R QTC OB B HAFUKEDTAQRDQALAQOTW

W

46
47
48
49
4A
4B
4c
4D
4E
AF
50
51
52
53
54
55
56
57
58
59
5A
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
68
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77
78
79
7A
7B
7C
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For the restrictions, support functions and bug information of the latest version, refer to rel_utility_E.txt
of S5U1C88000Q.
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7 PORT SETTING UTILITY

7 PORT SETTING UTILITY

7.1 Overview

The port setting utility (PrtUtil.exe, hereafter referred to as PrtUtil) allows the simulator (sim63.exe or
sim88.exe) to simulate key inputs on the target. It is used to assign ports to the push keys or key matrix
and to set the PC keys used in simulation. The set data is written out to a port setting file (.prt) in text
format. When this file is loaded into the simulator, key inputs on the target can be simulated using a PC
keyboard.

PrtUtil is an model-independent, common tool.

7.2 Input/Output Files

Figure 7.2.1 shows the input/output files for PrtUtil.

—

’ PrtUtil ‘

e
W Port setting file

To simulator sim63, sim88
Fig.7.2.1 Input/output files for PrtUtil

Port setting file (file_name.prt)
This text file defines the relationship between the push keys or key matrix and the ports and is loaded
into the simulator to simulate key inputs. Once created, the port setting file can be modified in PrtUtil
by reloading it into the utility.

7.3 Starting and Terminating PrtUtil

g%l Double-click this icon to start PrtUtil.

PriLltil. exe To quit, select [Exit] from the [File] menu.
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7 PORT SETTING UTILITY

74 Window

The PrtUtil window has three tabs: [Key Matrix], [Push Key], and [Key Name]. Select the tab appropriate
for the items that need to be set.

[Key Matrix]
#+ EPSON Port Utility [Untitled] =
File Help

Key b atri= | Push Ke_n,ul Key Namel

INF'U1| Koo | | Kot | | koz | | Koz |
auTPU 1 1 1 1 j

PO0 -{ 6717 H 6015 H 633 H [6F]/ |
T T

[64] 4 H [65]5 H (6515 H
T T

1
Pnz-{ B H (6212 H (5313 H
I I
]

(6010 H [EE]. H [ED] - |—|

‘ PO

PO3

[ [

#DD INPUT | 40D EIUTF'LHI

Use this tab to specify the input/output ports comprising the key matrix and the PC keys used for key
input simulation.

[Push Key]

£ EPSON Port Utility [Untitled] =

File Help

Key Matrix  Push Key | Key Namel

Port Key Code Key Mame =
koa

ko1 —
ko2

ko3

ko4

K05

(A1

ko7

k10 26 Up

k11 28 Diown

k12 25 Left

s 1y | Hight |

K14 .
q | ;rl

Use this tab to specify the input ports used for push key input and the PC keys used for key input
simulation.
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7 PORT SETTING UTILITY

[Key Name]
£ EPSOM Port Utility [Untitled] =
File Help
Key Matrix | Push Key Key Name |
Fey Code | Fey Mame | T arget Mame -
oD Erter
25 Left REY
26 Up PLAY
27 Right P D1
o8 [ Down
O 1]
E1 1
EZ2 2 |
E3 3
E4 4
EG A
EE E
EY 7 =
C =]
d | ;I_I

Use this tab to define the relationship between the key names on the target and the PC keys used for
key input simulation that are assigned the key names.

7.5 Menu

[File] menu

IE [New]

Starts a new port setting.

MNew
Open... [Open...]
D Opens a port setting file (.prt).
Save
Save ai.. [Save]

_— Saves (overwrites) the contents currently being edited to the port setting file
Efiﬁt... (.prt).
Exit [Save as...]

Saves the contents currently being edited to the port setting file (.prt), specifying
a new file name.

[Print...]
Prints the current settings.
[Exit]
Quits PrtUtil.

[Help] menu

Help [About PrtUtil...]
About P Displays version information for PrtUtil.
152 Seiko Epson Corporation S5U1C88000Q MANUAL

(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



7 PORT SETTING UTILITY

7.6 Creating Port Setting Data

The simulator supports a function that simulates key inputs for the key matrix using the S1C63xxx/

S1C88xxx's input/output ports and the push keys connecting to the input ports. PrtUtil allows the

following three types of settings to be made separately:

1. Specify the ports comprising the key matrix and the PC keys used for simulation.

2. Specify the input ports that have push keys connected and the PC keys used for simulation.

3. Define the relationship between the PC keys and the target system key names, which are used to
handle the PC keys in the simulator.

Unnecessary items do not need to be set.
The set data is saved collectively in a single port setting file.
The procedure for creating data is described below.

7.6.1 Creating New Data
On startup, PrtUtil displays the following window:

£ EPS0N Port Utility [Untitled]

File Help

INFLT

OuTPU j

[

) »
ADD INPUT I YR ]n] UUTPU]I

The user can begin creating new data here.

To create new data while or after editing data, select [New] from the [File] menu. All set data is cleared,
and PrtUtil is in the same state as immediately following startup. If you select [New] before the most
recent data is saved, a message will prompt you to save this data. Either save or discard the data, or stop
creating new data.

7.6.2 Editing the Existing Data

To modify the existing data, select [Open...] from the [File] menu and load the port setting file to edit. If
you select [Open...] before the most recent data is saved, a message will prompt you to save this data.
Either save or discard the data, or stop loading the file.

When the file is loaded, the set contents are displayed in the window. Start by making the necessary
additions or corrections. Always save the created or edited data, using [Save] or [Save as...] from the [File]
menu.
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7 PORT SETTING UTILITY

7.6.3 Setting Key Matrix Data

This section describes how to create or modify key matrix data. If the target system does not have a key
matrix, no data needs to be set here.

Creating new key matrix data
The procedure for creating new key matrix data is described below.

1) Click the [Key Matrix] tab to display the key matrix edit screen shown below.

£ EPSON Paort Utility [Untitled]

Port Select Dialog [x]| The input ports (Kxx, Pxx) are listed in this dialog box.

Note: Because PrtULtil can be used with all models in the S1C63/
51C88 Family, some of the port names displayed may not
actually be available for some models.

3) Select an input port according to the key matrix specifications. Click [OK].

[Pushiey | KepMame]
| koo |

The selected port name is displayed in the edit screen.
Select all input ports comprising the key matrix in the same way.

[Pushiey | KepMame]

[ v | [t | [we | [ ko]
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4) Click the [ADD OUTPUT] button. The following [Port Select] dialog box is displayed.
Output ports (Pxx, Rxx) are listed in this dialog box.

ik i Note: Because PrtUtil can be used with all models in the S1C63/
: S1C88 Family, some of the port names displayed may not

E] HA -
Pz Cancel | actually be available for some models.

FO3
FO4
FO5
FOG
FO7
F10
F11
P12
F13

Pi4 =]

5) Select an output port to use according to the key matrix specifications. Click [OK].

Fey tatrix | Push Ke_l,ll Key Namel

INF'U1| Koo | | Kot | | koz | | Koz |
QOuTRU 1 1 1 1 j

[ i i i |

The selected port name is displayed in the edit screen.

Select all output ports comprising the key matrix in the same way.

£ EPSON Port Utility [Untitled] =

File Help

K.y b atrix | Push Ke_n,ul Key Namel

INF'U1| Koo | | Ko | | Koz | | Koz |
QuTRU 1 1 1 1 j

Fo0 -*

e

|-
2 |+
1

FO3

e

I T T 1T
I T T 1T
T T T T

=
| H
CRBDINEUT 40D EIUTPUII
6) Click the box to which to assign a key on the PC keyboard.
I N S
N N H H |
\
Click
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The following [Push Key] dialog box is displayed.

Push Key Dialog

Puzh dny Key

Clear |

7) Press any key on the PC keyboard that will be used during simulation.
This closes the dialog box, and the code and the character or name for the pressed key are dis-
played in the box.

(el H W W]
(s {LmoH K H ]

Assign all other keys in the same way.

# EPSOMN Port Utility [Untitled] =

File Help

K.ep b atrix | Push Key I Kep Mame I

INF'U1| KO0 | | K0T | | ko2 | | Koz |
QuTRL 1 1 1 1 j

PO0 -{ 6717 601 H 6] H [EF]/
I T T T

o
=

i (5414

T
02 -{ [61]1
1

[65]5 H [6E] & H [Ga] =
| | |

|
|
[62]2 H [63] 3 H [GB] + |
|

o

I
(0] 0

[EE]. H [ED]- H[DD]Enter

FO3

1 T T T

I
[ [

&DD INPUT | DD DUTF'LI]I

Note: Despite representing the same number or symbol internally, the keys on the standard keyboard
and those on the numeric keypad have different codes.

8) Select [Save] or [Save as...] from the [File] menu to save the data.
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Modifying the key matrix data
The following describes how to modify the key matrix data created.

Changing the ports
1) Click the input port or output port name to change or remove.

Key b atris I Push Ke_n,ul Key Namel

INF'U1| Koo | | Ko | | koz | | KD34
OUTPU i i i i

L It It

Click
The following [Port Select] dialog box is displayed.

Port Select Dialog

Part

ko4

Egg Cancel |
ka7
k10
k11
k12
k13
k14
K15
k1B

K17 =] Dl Fort |

2) To replace the port with another port, select a new port name from the list and click [OK].
3) To remove the port, click [Del Port]. One row of the key matrix is deleted.
4) To stop modifying the key matrix, click [Cancel].

Changing the PC keys
1) Click the box whose PC key is to be changed.
The following [Push Key] dialog box is displayed.

Push Key Dialog

Puzh Any key

Clear |

2) To assign another key to the box, press that key.

3) To remove a PC key assignment, click [Clear].

4) To stop modifying the PC keys, click [Cancel].
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7.6.4 Setting Push Key Data

This section describes how to create or modify push key data. If the target system does not have push
keys, no data needs to be set here.

Creating new push key data
The procedure for creating new push key data is described below.

1) Click the [Push Key] tab to display the push key edit screen shown below.

# EPSON Port Utility [Untitled]

File Help

K.ep b atrix

Koo
k0
Koz
ko3
A1k}
(1]
K06
ko7
K10
k11
K12
K13

k14 =
FiFE
1 | 3

Part Key Code Key Mame ;|

2) Double-click the input port line to which a push key is to be connected.
The following [Push Key] dialog box is displayed.

Push Key Dialog

Push fny Eey

Note: Because PrtUtil can be used with all models in the S1C63/S1C88 Family, some of the port
names displayed may not actually be available for some models.

3) Press any key on the PC keyboard that will be used during simulation.
This closes the dialog box, and the code and the character or name for the pressed key are dis-
played in the selected port line.
KOS
k07
0
k11
k12

Set all other input ports to which the push keys are to be connected in the same way.
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£ EPSON Port Utility [Untitled] =

File Help

Fey Matrix  Push Key | Key Namel

Port F.ep Code

Key Mame j

Note: Despite representing the same number or symbol internally, the keys on the standard keyboard

and those on the numeric keypad have different codes.

4) Select [Save] or [Save as...] from the [File] menu to save the data.

Modifying the push key data

The procedure for modifying the push key data created is described below.

1) Click the input port line to be modified.
The following [Push Key] dialog box is displayed.

Puszh Key Dialog

Push sy Key

Clear |

2) To assign the input port another key, press that key.
3) To remove PC key assignment, click [Clear].

4) To stop modifying push key data, click [Cancel].
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7.6.5 Setting Target Key Names

This section describes how to define the relationship between the PC keys and the target system key
names, which are used to handle the PC keys in the simulator. The target key names set here are dis-
played along with the PC key names in the simulator's [Key List] window.

The settings made here are intended to assist with debugging, and in no way affect the functionality or
behavior of the simulation.

Fort Target Key PL Key -

HIK10 PLAY Up

|k STOP Daown

| PO0AKO0 Murmn-7 Murmn-7

HIFO0AD Mum-3 Mum-3

HI P02 Mum-3 Mum-3 ; ; ! ; ;
EIPODA 03 it i (Example display on the simulator's [Key List] window)
BEIFIAKID Humd Murm-4 =

ol mcd A oA klee klwme

< | ol

The undefined key names on the target assume the same names as the PC keys when displayed in this
window.

The procedure for defining the target key names is described below.

1) Before proceeding, make sure the key matrix and the push keys have been set.

2) Click the [Key Name] tab to display the key name edit screen shown below.

£ EPSON Port Utility [Untitled] =

File  Help
Key Matix | Push Key | |

| Key Code ‘ Ky Marmne | Target Mame -
oo Enter

25 Left

2 Up

27 Right

28 [rowen

B0 1]

El 1

B2 2 |
B3 3

B4 4

ES 5

EE E

E7 7 =
c o

q _>|_I

The key codes and the key names for the PC keys assigned during key matrix and push key settings
are displayed in this screen.

Note: Unless the key matrix or push keys are assigned PC keys, no key codes and key names are
shown here.

3) Double-click the PC key line in which you want to define a target key name.
The following [Target] dialog box is displayed.

Target Dialog E3

KeyCode 25
KepMame  Left

Target Mame I

oK | LCancel

160 Seiko Epson Corporation S5U1C88000Q MANUAL
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)
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4) Enter a target key name in the [Target Name] box and click [OK].
This closes the dialog box and displays the entered key name in the selected PC key line.

£ EPSOMN Port Utility [Untitled] =

File Help
Fey Matrix | Push Key Key Name |
Key Code | KepMame | Target Name -
oo Erter
25 Left REV
b Up FLAY
27 Riaht P/l
P
E0 0
E1 1
EZ2 2 B
B3 k]
E4 4
[Sia] 5
EE E
EY 7 -
L: a
d I L|_I

5) Repeat steps 3 and 4 for a number of times equal to the number of keys to be defined.

6) If the key names set need to be modified, also follow steps 3 and 4. To clear any defined key name,
delete the characters in the [Target] dialog box's [Target Name] box for that key and click [OK].
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7.6.6 Printing

Select [Print...] from the [File] menu to print the created data.
Example print:

[Push Key]

K10=Up [PLAY]

Kll=Down [STOP]

K12=Left [REV]

K13=Right [FWD]

[Key Matrix]

K00 K01 K02 K03
\ \ \ \
P00 7 8 L 9 Ll /
\ \ \ \
po1 * S L
\ \ \ \
P02 1 2 L 3 L +
\ \ \ \
P03+ 0 . L - || Enter
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7.7 Precautions

e Despite representing the same number of symbol internally, the keys on the PC's standard keyboard
and those on the numeric keypad have different codes.
Example: The keys 0 to 9 on the standard keyboard are 30h to 39h,
while those on the numeric keypad are 60h to 69h.

Be especially careful when using the same definition file on a desktop PC and notebook PC.
e The following keys on the PC keyboard cannot be assigned for key input simulation:

ALT, Windows, Print, Screen, Num Lock, Scroll Lock, Pause (break), Caps, Fn (Function), special
language keys other than Roman characters.

e Since PrtUtil can be used with all models in the S1C63/51C88 Family, port names that are not actually
available for some models may be displayed. Be careful to avoid selecting ports that are not available.

For the restrictions, support functions and bug information of the latest version, refer to rel_utility_E.txt
of S5U1C88000Q.
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7.8 Port Setting File (.prt)

The contents of a port setting file are shown below. The contents of the definitions are separated into
three sections: [Push Key], [Key Matrix], and [Key Name]. Only sections that are set are written in this
file.

Definition of push keys
Subsequent to the section declaration [Push Key], the relationship between ports and key codes
(described later) is written.
Example:

[Push Key]
K00=30
K01=31
K02=32
K03=33
K04=34
K05=35
K06=36
K07=37
K10=38
K11=39

Definition of the key matrix
Subsequent to the section declaration [Key Matrix], the input and the output ports used are written.
This is followed by descriptions of codes for the PC keys assigned to each input port. If no keys are
assigned, the box is blank.

Example:
KOO0 KO1 K02 KO3 K04 K05 K06 K07 KTO K11

P15ﬂ1ll3}—{214}—{110}—{314}—{315}—{316}—{317}—{211}—{39}—{25%
P15ﬂ3[1}—13[2}—13[3}—15[2}—15[4}—15[9}—15[5}—13[8}—14[F}—13[0%
P15ﬂ51}—{57}—{45}—{4[6}—{4[7}—{4[8}—{4[,0‘}—{49}—{40}—{50%
P15ﬂ4[1}—{5[3}—{44}—{56}—{4[2}—{4[E}—{4[D}—{4[B}—{26}—{O[D%
P15ﬂ5£A}—{518}—{4‘3}—{ZP}—{ZEE}—{210}—{2{3}—{2{5}—{218}—{217%

[Key Matrix]
ouTPUT=P15,P16,P17,R27,R34
INPUT =KO00,K01,K02,K03,K04,K05,K06,K07,K10,K11

P15 = 1B, 24, 10, 34, 35, 36, 37, 21, 39, 22
P16 = 31, 32, 33, 52, 54, 59, 55, 38, 4F, 30
P17 = 51, 57, 45, 46, 47, 48, 4A, 49, 4C, 50
R27 = 41, 53, 44, 56, 42, 4E, 4D, 4B, 26, 0D
R34 = 5A, 58, 43, 2D, 2E, 20, 23, 25, 28, 27
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Subsequent to the section declaration [Key Name], the relationship between the PC keys assigned to
the key matrix or push keys and the target key names defined to those PC keys is written.

Example:
[Key Name]
24=Caps
22=0n/0ff
21=Mode
23=Char
2D=Data

< Home key (key code 24) = Caps

< PageDown key (key code 22) = On/Off
< PageUp key (key code 21) = Mode

< End key (key code 23) = Char

< Insert key (key code 2D) = Data

Key code list (hexadecimal)
These key codes are received by the simulator when keys are entered from the PC keyboard. The
numeric keys (NumPad) have independent key codes.

Key
Oto9
AtoZ
BackSpace
Tab
Enter
Shift
Ctrl
Pause
Esc
Space
PageUp
PageDown
End
Home
Left

Up
Right
Down
Insert
Delete

(Numeric keypad)
Oto9

*

+

/
(Function keys)
F1 to F24

Code
30 to 39
41 to 5A
08
09
0D
10
11
13
1B
20
21
22
23
24
25
26
27
28
2D
2E

60 to 69
6A
6B
6D
6E
6F

70 to 87
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8 LOGIC ANALYZER

8.1 Overview

The Logic Analyzer (LogAna.exe, hereafter referred to as LogAna) accepts as input input/output log files
created in the simulator (Sim63/5im88)'s [I/O Terminal] window, displaying waveforms representing the
input/output port status recorded in those files (serial input/output and A /D conversion logs unsup-

ported). LogAna is a model-independent, common tool. For detailed information on port input/output
simulations via the simulator's [I/O Terminal] window, refer to "[I/O Terminal] Window" in Section 3.6.4
(for the S1C63 Family) or Section 4.6.4 (for the S1C88 Family).

8.2 Input Files

LogAna accepts as input [I/O Terminal] input/output files.

From simulator sim63, sim88

e
W I/O Terminal log file

’ LogAna ‘

Fig.8.2.1 Input files for LogAna

Input/output log files (file_name.txt)
This text file contains the logs displayed on the simulator's [I/O Terminal] window. These log files are
created by selecting [Save] from the [I/O Terminal] window's [File] menu.

8.3 Starting and Terminating LogAna

Double-click this icon to start LogAna. The following window appears.

5IM B Untitled - LogAna 9 =] B3
Logéna.exe File Wiew Help
A
Ready [ [NUM 7
To quit, select [Exit] from the [File] menu.
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8.4 Menus and Toolbar

84.1 Menus
[File] menu
File [Open...] ([CtrI] + [O])
Open... Chl+0 Opens an input/output log file.
1 5 bt File list
L e The names of recently opened files are listed here. You can open a file by
2 genel bt . .7
selecting it from this list.

Ezit [Exit]

Quits LogAna.

[View] menu

View [Toolbar]

Displays or hides the toolbar.

v Toolbar
v Status Bar [Status Bar]
Displays or hides the status bar.
[Help] menu
Help [About LogAna...]
About Loghna.. | Displays version information for LogAna.
8.4.2 Toolbar Buttons

g [Open] button
Opens an input/output log file.

E [About] button

Displays version information for LogAna.
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8.5 Using LogAna

Described below are procedures for tasks ranging from creating input/output log files to displaying
waveforms using LogAna.

1) Using a text editor, create the IOT file to be used for input/output simulations in the simulator. For
detailed information on creating IOT files, refer to "IOT Files (.iot)" in Section 3.13 (for the S1C63
Family) or Section 4.13 (for the S1C88 Family).

Note that ports whose input/output waveforms are to be displayed must be written using a "watch"
statement in this file.
Example: [General I/0]

watch P10,P11,P12,P13,P14,P15,P16,P17

Because the input/outputs on the undefined ports are not recorded in the [I/O Terminal] window
logs, waveforms for those ports cannot be displayed by LogAna.

2) Start the simulator and load the required files, including the target program.

3) Click the [I/O] button on the simulator's [LCD] window to display the [I/O Terminal] window.
4) Select [Open] from the [I/O Terminal] window's [File] menu and load the IOT file.

5) Set breakpoints or break conditions as necessary.

6) After resetting the simulator, run the target program.
The simulator monitors the status of the specified ports and outputs logs of input/output changes on
those ports to the [I/O Terminal] window.

7) Wait until the program execution breaks under the break conditions set. Or use the [Key Break] button
to halt program execution.

8) Select [Save] from the [I/O Terminal] window's [File] menu to save the logs to a file. The file name can
have any extension (normally, .txt).

Example log file:
P10=1 P11=1 P12=1 P13=1 P1l4=1 P15=1 Pl6=1 P1l7=1

00:00:01.964 P10 >> 0 P11 >> 0 P12 >> 0 P13 >> 0 Pl6 >> 0 Pl7 >> 0
00:00:02.964 P12 >> 1 P13 > 1 Pl4 >> 0 P15 >> 0
00:00:03.964 P12 >> 0 P13 > 0 P14 >> 1 P15 >> 1
00:00:04.964 P12 >> 1 P13 >> 1 Pl4d >> 0 P15 >> 0
00:00:05.964 P12 >> 0 P13 > 0 P14 >> 1 P15 >> 1
00:00:06.964 P12 >> 1 P13 > 1 P14 >> 0 P15 >> 0
00:00:07.964 P12 >> 0 P13 >> 0 Pl4d >> 1 P15 >> 1
00:00:08.964 P12 >> 1 P13 > 1 Pl4 >> 0 P15 >> 0
00:00:09.964 P12 >> 0 P13 > 0 P14 >> 1 P15 >> 1
00:00:10.964 P12 >> 1 P13 >> 1 Pl4d >> 0 P15 >> 0

9) Start LogAna.

10) Select [Open...] from the [File] menu or use the [Open] button to load the log file. Waveforms are
displayed according to the log contents.
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2 gened.txt - LogAna M =] B
File “iew Help
=| %

L pip

Ready MLUIM

(Example waveform displayed from the log file loaded in the preceding page)

In the log, changes in port status are recorded in units of 1 ms. Regardless of whether the clock frequency
on the target is set to OSC1 or OSC3, logs are always recorded at this interval time. Therefore, waveforms
are also displayed with a resolution of 1 ms.

LogAna does not support the loading of multiple logs. If logs need to be inspected at the same time,
multiple units of LogAna must be opened.

8.6 Precautions

For the restrictions, support functions and bug information of the latest version, refer to rel_utility_E.txt
of S5U1C88000Q.

S5U1C88000Q MANUAL Seiko Epson Corporation 169
(S1C63/S1C88 FAMILY EMBEDDED SYSTEM SIMULATOR PACKAGE)



9 ROM DATA SETTING UTILITY

9 ROM DAtA SETTING UTILITY

9.1 Overview

The ROM Data Setting Utility (Rom88.exe, hereafter referred to as Rom88) loads binary format ROM
image data into the S1C88 Family simulator (5im88). This utility also saves data that has been patched in
the Sim88 [Dump] window as an binary format ROM image.

Note: Rom88 is a dedicated utility for the S1C88 Family only. It is not compatible with the S1C63 Family.

For information about the operating system (OS) environment, refer to Readme_E.txt of
S5U1C88000Q.)

9.2 Input/Output Files

Figure 9.2.1 shows the Rom88 input/output files.

[
ROM data binary file

Simulator Sim88 Rom88

[
ROM data binary file

Fig. 9.2.1 Input/output files for Rom88

ROM data binary file
This is the ROM image data used for the S1C88xxx.

9.3 Using Rom88

Given below are instructions on using Rom88.

Loading ROM image data

1)

2)

3)

4)

5)

IMPORTANT Always start the simulator Sim88 first. Load the parameter file and all other re-
quired files before running Rom88.

Double-click the icon shown below to start Rom88.

Romf8.exe
The following [Rom88] dialog box is displayed.

Start AddiHEX): I
File: 1 arie: I Browse |

=

In the [Start Addr(HEX)] box, enter the start address of the memory to load in hexadecimal
notation.

Use the [Browse] button to display a file select dialog box. Select a file to load in the dialog box, or
enter a file name directly into the [File Name] box.

Click the [Load] button.
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When the above is complete, data is loaded from the specified file into the simulator's memory area.
Rom88 is terminated upon completion of loading.

Saving ROM image data

1) Load ROM image data into the simulator following the procedure described above.
2) Edit the data for ROM area in the simulator as necessary.

3) Start Rom88.
The following [Rom88] dialog box is displayed.

Start Addr[HE=): I
File: M ame: I Browse |

Load Save |

4) In the [Start Addr(HEX)] box, enter the start address of the memory to be saved in hexadecimal
notation.

5) Use the [Browse] button to display a file select dialog box. Select a file to save in the dialog box, or
enter a file name directly into the [File Name] box.
In either case, specify an existing file as the destination to which to save this data.

6) Click the [Save] button.

When the above steps are completed, data is written from the specified address to the file. Rom88
terminates upon completion of the save.

94 Precautions

Rom88 writes all of the contents of the specified binary file to a file, beginning with the address specified.
Make sure the size of the ROM image data to be loaded does not exceed the area specified in the param-
eter file.

For the restrictions, support functions and bug information of the latest version, refer to rel_utility_E.txt
of S5U1C88000Q.
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