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Preface

Preface

This tutorial is intended to help designers and programmers, who develop a product using an S1C17 Family mi-
crocontroller, to understand the embedded program development procedure using the S1C17 Family software
development tool, “S1C17 Family C Compiler Package.”

Reference documents

For the contents not described in this tutorial, please refer to the manuals and documents shown below as
necessary.

Contents to be referred Reference documents
C language (ANSI C compliant) and C|General books that describe ANSI C
source coding method
Basic operating methods for GNU17|General books that describe Eclipse IDE for C/C++ Developers
IDE (Eclipse IDE for C/C++ Developers|Package
Package)
GNU C, binutils, and the linker script for|GNU tool manuals
the GNU linker (Id)
Basic operating methods for Windows Windows manuals

S1C17 Family instruction set S1C17 Family S1C17 Core Manual
S1C17 Family development tools S5U1C17001C Manual and hardware development tool manuals
S1C17 Family microcontroller S1C17xxx Technical Manual

Operating environment, installation method
For the operating environment, installation method, and the folder configuration after being installed, refer to
the Readme file included in the package.

Localization
The GNU17 IDE is developed based on the Eclipse IDE for C/C++ Developers Package and the user interface
of the workbench installed uses English for its display. If you need to localize it, install a language pack. As
an example, Appendix B shows a method to install a language pack of the Babel project from the GNU17 IDE
menu.
This tutorial uses the original user interface (in English) without being localized.
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1 Software Development Flow

1 Software Development Flow

The S1C17 Family C Compiler Package (SSU1C17001C) provides an integrated development environment (GNU17
IDE) for developing software to be embedded in the S1C17 Family microcontrollers. The GNU17 IDE is capable
of being used for creating source files, compiling/assembling, linking, debugging, and generating the final submis-
sion data file. This tutorial describes basic software development flows with the GNU17 IDE operation procedures.

1.1 Configuration of Software Development Tools

Figure 1.1.1 shows the configuration of the software development tools included in the S1C17 Family C Compiler

Package (S5U1C17001C).

GNU17v3.x IDE

Csource ——=—Hh. ——=——"h_ Assembly
files l l source files
C compiler
xgcc
v v
[ cpp |
v
ccl |
Assemb_ly e
source files
v v Assembler Librarian
Linker Linker as ar —
symbol file  script file _libc.a ). ANSI library
Object B B | Library - Emulation library
files _J <___J> files Simulated 1/O library
Linker Obiject data translator
Id objcopy
Command
fil
(Filemap Map file [ Fileolt ) apja filo File.sa_| HEX file
v v
Debugger ROM area data utility
gdb moto2ff
Device information —
—— —— ROM area definition file @
data file
m | —
. Motorola S converter Function option generator
’ ICDmini3 ‘ sconv32 winfog17
[ Motorora S2 ~————— Function option
Target board File.psa ROM data file [_Filefde ] gocument file
(PSA file)
I
Data checker
winmdc17
—————— Submission
_File.pa_ data file (PA file)
SEIKO EPSON

Figure 1.1.1 Configuration of Software Development Tools and Files
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1 Software Development Flow

1.2 Software Development Using GNU17 IDE

This section gives an overview of the software development procedure using GNU17 IDE (hereinafter referred to

as IDE). The actual operation procedures are detailed in the tutorial chapters.
Figure 1.2.1 shows a basic software development procedure using the IDE.

(1) Launch IDE

w

Import project
(Ver. 2.x or Ver. 3.x)

(2-a) Create new project (2-b)

»&
»< 2

(3) Edit source files

(4) Perform basic project configuration

Configure environment variables

From second time

(6) Specify tool options

G

From second time : (8) | Perform configuration for starting debugger

no

Completed
Figure 1.2.1 Software Development Procedure using IDE

(1) Launching the IDE

The IDE is an integrated development environment software, which is an Eclipse with an S1C17 Family plugin
added. This workbench provides functions for creating source files, building projects, debugging programs, and
generating the PA file to be submitted to Seiko Epson.

First launch the IDE on Windows. The processing and operations shown below can be performed in the IDE.

(2) Creating a new project/importing a project
In the software development using the IDE, a project folder is created for each application to be developed to
manage the software resources required for the application.

(2-a) Creating a new project
If there is no available project, create a new project.

(2-b) Importing a project
If an available project has already been created using the IDE, it is possible to migrate the project from an-
other environment or to upgrade the program by importing the project folder.

2 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
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1 Software Development Flow

Note: GNU17 Ver. 3.x has a newly added library (startup processing library) for processing the interrupt
vector table and boot sequence. Basically, the IDE uses this library to build projects. To support
the projects created by GNU17 Ver. 2.x that does not have this library file, the IDE has a function
to import Ver. 2.x projects as well as the current version (GNU17 Ver. 3.x) project import function.
For more information, refer to the tutorials described later.

(3) Editing the source program
Add the source files to the project.
Source files can be created and edited using the editor of the IDE. Existing source files including those that are
created using a general-purpose editor can also be imported and edited.

Note: When a GNU17 Ver. 2.x project is imported, the source file(s) must be edited to adopt to the new
functions of Ver. 3.x. For more information, refer to the tutorials described later.

(4) Performing basic project configuration

Set the program type (executable file/library file), target CPU, memory model (16MB/64KB), and GCC ver-
sion. Most of steps (5) and (6) below are automatically configured from these settings.

(5) Configuring environment variables
Specify the user library to be linked and the coprocessor type of the target CPU as necessary.

(6) Specifying tool options
Specify the C compiler, assembler, and linker startup options, and specify/edit the linker script file to be used
for linkage, as necessary.

Steps (4) to (6) set the information required for building the project. Once they have been set, these steps can be
skipped from the second time.

(7) Building the project
Execute the build process after the source program has been created/edited and the configuration for building
has been finished. The processing shown below is sequentially executed, and an elf format object file that can
be used for debugging and a submission data file (PA file) are generated.

Compile (for C sources)
The source files are compiled by the C compiler “xgec” to generate the object files (.0) to be input to the
linker “1d.”

Assemble (for assembler sources)
The assembler source files are assembled by the assembler “as” to generate the object files (.0) to be input
to the linker “1d.”
If the source files contain preprocessor instructions, use “xgcc” to perform preprocessing and assembly.
When the necessary options are specified, “xgcc” executes the preprocessor “cpp” and the assembler “as.”

Link
One or more object files that are generated by compiling and assembling are combined into one elf format
object file that includes the information required for debugging and is executable by arranging in the ROM.

Converting into S-record format
The IDE launches objcopy, moto2ff, and sconv32 sequentially to extract the ROM data from the elf format
object file and generates a Motorola S2 format PSA file in which the unused area is filled with Oxff.
Use the PSA file to perform final verification of program operation on the actual target board.

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation 3
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1 Software Development Flow

Generating the submission data file (PA file)

The IDE launches winmdc17 to generate the PA file to be submitted to Seiko Epson from the PSA file. This
file is necessary when you request Seiko Epson to program the ROM or flash memory embedded in the
MCU with the user program. The submission PA file must be generated from the PSA file after the opera-
tion check has been completed.

If the MCU has a function option, winfogl7 and winmdc17 must be launched separately from the build
process to generate the PA file. For more information, refer to the “Technical Manual” for the MCU and the
“S5U1C17001C Manual.”

(8) Performing debugger startup configuration

Specify the command file used for starting up the debugger and edit the commands written to the file as neces-
sary. This configures the information required for starting the debugger. Once this operation has been done, this
step can be skipped from the second time.

(9) Debugging
Launch the debugger “gdb” and perform an operation check and debugging of the program using the elf format
object file generated by the linker “ld” or the S-record format PSA file. By using ICDmini, the hardware opera-
tion can be debugged. Also the debugger “gdb” has simulator mode to simulate the S1C17 Family microcon-
troller operations on the PC.

(10) Generating a library file
In addition to the tools described above, the librarian “ar” is provided. This tool organizes modules for general-
purpose processing (e.g., object files output by the assembler “as”) as a library, facilitating future applications
development involving the S1C17 Family microcontrollers.

4 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

2 Tutorial 1
(Basic Operations from Project Creation to Debug)

This tutorial gives you a quick tour of a basic operation procedure from startup of the IDE to debugging the pro-
gram. For detailed information on each tool, refer to the “S5U1C17001C Manual.”

Files used
This tutorial assumes that the sample source files listed below exist in the “C\EPSON\GNU17V 3\sample\tuto-
rial” directory.
\src\tutorial.c
\src\sub.c
\inc\sub.h

The following shows an operation procedure for creating a project, building a program, and debugging the program
using the source files above. Depending on the use environment, the display examples may be different from those
that are displayed on your PC.

2.1 Launching the IDE

Step 1: Launch the IDE by selecting [EPSON MCU] > [GNU17V3] > [GNU17V3 IDE] from the Windows
Start menu (or double-click the eclipse.exe icon [&] that exists in the “C:\EPSON\GNU17V3\
eclipse” directory).

After an Eclipse splash screen is displayed, the [Workspace Launcher] dialog box shown below appears. Specify
the workspace (directory) where the project resources and output files will be stored.

eWOrkspace Launcher @

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

NVLoT 06 T Tl C -\ Users\oooood\workspace - Browse...

] Use this as the default and do not ask again

oK l l Cancel

Although any directory can be selected or a new directory can be created as the workspace, this tutorial uses the
default workspace directory.

Note: Do not specify the project directory (directory containing .project file) as a workspace directory.
Doing so may result in failures with project imports (when [Copy projects into workspace] is se-
lected).

Step 2: Click the [OK] button.

The IDE window shown below will open.

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation 5
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Scicer - dose = Een -
File Edit Source Refactor Navigate Search Project Run Window Help

= @ Welcome % iy v E=e
B

1

Welcome to the Eclipse IDE for C/C++ Developers

['s Overview m Tutorials
R
Get an overview of the features Go through tutorials

4 Samples </\> What's New
[ Try out the samples N Find out what is new

The [Welcome] page is displayed at initial start-up of the IDE.

Step 3: Click the &2 (Close) button on the [Welcome] tab to close the [Welcome] page.

* The [Welcome] page will not be displayed at subsequent IDE start-ups. To display it again, select [Welcome]
from the [Help] menu.

& C/C++ - Eclipse
P

: -\EI -
File Edit Source Refactor Navigate Search Project Run C17 Window Help
e B R [ S

yiNBEOULEYySE Y Y@y yO Ty yQAyimo gy

E
Ul Bl S Quick Access E"
[ Project Explorer &2 - =0 |l&zgxl™ & YO
&l ¥

An outline is not
available.

Editor

# Tasks B Cons.. ® DProp.. ~ D

e =0 g il g EBROR: Please select a chip using the preferenc
No consoles\to display at this time.

Views
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

% To quit before completing the tutorial, select [Exit] from the [File] menu of the IDE. Or use the window’s ==

(Close) button. If the following dialog box appears, click the [OK] button to quit or the [Cancel] button to cancel
quitting.

5 Confirm Exit @
(@. Exit Eclipse?

"] Always exit without prompt

0K | I Cancel

2.2 Creating a Project

In an application development, a single executable program file is created from multiple files such as source files

and header files. To collectively manage these files, a project should be created. The IDE generates a folder with a
specified project name for each project.

To create a new project

Step 1: Select [New GNU17 Project] from the - (New) drop-down list* in the toolbar.

* This can also be selected from the [File] menu > [New] and the i€ (New C/C++ Project) drop-down list in the
toolbar.

i == TRgrEYyEreEy ¥y 0O~
Makefile Project with Existing Code

C++ Project

C Project

GNU17 Project

GNU17 Debug Configuration

Project...

Jéénrmpm

The [New GNU17 Project] wizard will start.

= EEREER =™

GNU17 Project Wizard

Please input new GNU17 project name.

Project name:
Use default location

C\Users\sooood\workspace Browse

default ~

@ < Back Next > FEinish

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation 7
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Specifying the project name
Step 2: Enter the project name “tutorial” at [Project name:].

= = e

GNU17 Project Wizard

Please input new GNU17 project name.

Project name: tutoria||

Use default location

C\Users\xcocodworkspacebtutorial

default ~

;%

@ < Back l Next > l I FEinish ] I Cancel l

By selecting the [Use default location] check box, a project folder named “tutorial” is generated in the work-
space directory specified at start of the IDE.

The name specified here will also be assigned to the executable object file (.elf/.psa) to be generated by build-
ing the project.

Step 3: Click the [Next >] button.

The wizard goes to the next page to configure the project properties.

s o [@=

GMNU17 Project Wizard

Please set GNUL7 project propertyies.

Program Type Application(.elf/.psa) -
Target CPU S1C17 -*

SP Register Initial Value FCO

Memory Model REGULAR -

REGULAR : Locate program in 16MB (24 bit) area.
SMALL  : Locate program in 64KB (16 bit) area.

GCC Version (6.4 =
Flash Security Key

Version

Password

Flash Protect Bits

Area Write protect Read protect

® T —

8 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Selecting a program type

Step 4: Select the program type to be generated from the [Program Type] drop-down list. Select
[Application (.elf/.psa)] here.

Application(.elf/.psa) ~
elleEilen i eEs | < Executable file

Library(.a) < Library file

Specifying a target CPU

Step 5: Select the S1C17 MCU to be used for the application from the [Target CPU] drop-down
list. Select [S1C17] (model independent) here.
s1c17 -
$1C17001 F
51C17002

51C17003
51C17121

Setting the SP register initial value

Step 6: Set the SP register (stack pointer) initial value to [SP Register Initial Value]. Normally it is
set to an appropriate value according to the RAM capacity of the selected target CPU as
displayed here, so changing is not necessary.

Selecting a memory model

Step 7: Select the memory model supported by the S1C17 MCU to be used for the application
from the [Memory Model] drop-down list. Select [REGULAR] here.

REGULAR v

REGULAR < The entire 24-bit address space (16MB) can be used.
SMALL < Although the data space is limited within the 16-bit address space (64KB), mem-
ory usage can be reduced.

Selecting a GCC version

Step 8: Select the version of the C compiler “gcc” to be used from the [GCC Version] drop-down
list. Normally, leave this as [4.9].

4.9 < gcc ver. 4.9

N - gcc ver. 6.4

Setting the flash security key

Step 9: If the target CPU supports the flash security function and the flash memory has been pro-
tected with a password stored, enter the password at [Password] for canceling the flash
protection. It is not necessary to set in this tutorial.

The password given here is used when creating the submission data file (PA file) using winmdc17. It is also
used as an argument of the “c17 pwul” command in the debugger startup command file.

The version is automatically entered to [Version] according to the target CPU selected. If the selected target
CPU does not support the flash security function, the [Version] and [Password] text boxes will be disabled.

Setting the flash protect bits

Step 10: In the [Flash Protect Bits] field, select the flash areas to be protected. This operation is not
needed in this tutorial.

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation 9
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

When a target CPU that supports protect bits is selected, the [Area] field displays the start and end addresses of

the protective areas.

Selecting the [Write protect] or [Read Protect] check box on the right enables write protection or read protec-
tion (or both) so that the area is prohibited from writing or reading data. To configure an area to be enabled to
write and/or read, deselect the check box. For the flash areas to be debugged, deselect both of the check boxes.

Example: Address ranges from 0xc000 to Oxffff and from 0x14000 to Ox17fff are configured as a read/write

protect area.
Flash Protect Bits

Area Write protect Read protect
008000 - 00BFFF
00C000 - OOFFFF
010000 - O13FFF
014000 - O17FFF
018000 - 01BFFF
01C000 - O1FFFF
020000 - 023FFF
024000 - 027FFF

OOO0OROFED
OO0O0ORO=

When read/write protection is enabled, the IDE will generate a flash-protected psa file with the name “<project

name>_ptd.psa”.

Step 11: Click the [Finish] button.

& C/C++ - Eclipse
File Edit Source Refactor Navigate Search Project Run C17 Window Help
v [ v @ v @iwi@ Y E Yy @ vitey O v @y @ ovimme g vic

- - " - -

i Includes
@ inc
@ src
5 gdbmini2.ini
5 gdbmini3.ini
E gdbsim.ini
& gpdata.ini
B ldsyms.ini
[ reset_target.gdb
= reset.gdb
E tutorial Debug.launch
= userdefine.gdb
@ Cons... & = B Il EmbSys Registers

No consoles to display at this time. Register

0 items selected

=l

Quick Access
[ Project Explorer = = =0 =oxn

E&le ¥ An outline is not
< & tutorial available.

M= @ ERROR: Please select a chip using the preferenc

The IDE exits the [GNU17 Project] wizard after generating a project with the specified name.

The target CPU, SP register initial value, memory model, GCC version, flash security key, and flash protect bits

settings can be changed later.

Folders/files generated

The following folders and files are created in the “tutorial” project folder generated.
tutorial Project folder
Includes Include paths
C:/EPSON/GNU17V3/gcc6/include  Path to gec ver. 6.4 header files
tutorial/inc Path to tutorial project header files

10 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
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inc

src
gdbmini2.ini
gdbmini3.ini
gdbsim.ini
gpdata.ini
ldsyms.ini
reset_target.gdb
reset.gdb
tutorial Debug.launch
userdefine.gdb

2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Folder for storing tutorial project header files

Folder for storing tutorial project source files

Debugger startup command file (for ICDmini (ICDmini2) mode)
Debugger startup command file (for ICDmini (ICDmini3) mode)
Debugger startup command file (for simulator mode)

gpdata option file (for Gang Programmer)

Linker symbol file

GDB command file (for target reset)

GDB command file (for CPU reset)

Debugger startup configuration file

GDB command file (for user definition)

2.3 Creating and Importing Source Files

The IDE supports source files created in C and assembler languages to generate an object. All source files required

to generate an object must be imported into the project created earlier.

2.3.1 Creating Source Files

Create source files using the IDE editor or a general-purpose editor. Existing source files for S1C17 Family appli-

cations can also be used.

Sample source files are provided for this tutorial, so it is not necessary to create a new source file. The Steps 1 and

2 below show a new creation procedure for reference (it is not necessary to operate here).

To create a new source/header file

Step 1: Select “tutorial” > “src” in the [Project Explorer] view and select [Source File] from the -
(New) drop-down list* in the tool bar. (Select “tutorial” > “inc” and select [New] > [Header
File] when creating a header file.)

= This can also be selected from the [File] menu > [New] and the ¢/ (New C/C++ Source File) drop-
down list in the toolbar.

This will bring up the [New Source File] dialog box.

& New Source File

Source File

Create a new source file.

Source folder: tutorial/src

\:\@

C
=4

Browse...

Source filg: tutorial.cI
Template: lDefauIt C source template - ] l Configure... ]
@ [ Finish ] I Cancel l

Step 2: Enter the source file name (header file name) to be created to [Source file:] ([Header file:])
and then click the [Finish] button.

GNU17 VER. 3.2 TUTORIAL
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

& C/C++ - tutorial/src/tutorial.c - Eclipse

File Edit Source Refactor Navigate Search Project Run C17 Window Help
T [® > | v i w @
L ow G- & ow -

[& Project Explorer “ B @ tutorialc ®
BE&|le < 2% * tutorial.c[]
4 £ tutorial 7
- @l Includes 8
& inc ?
4 # src
+| gl tutorial.c
B gdbmini2.ini
B gdbmini3.ini
E gdbsim.ini
[ gpdata.ini
B Idsyms.ini
2 reset_target.gdb
= reset.gdb
[ tutorial Debug.launch
[ userdefine.gdb B2 Cons... # -8

No consoles to display at this time.

Writable

Smart Insert 2:2

Grardv@vitvOorQ~aviEme vy~ [@eEn

. EmbSys Registers oA

~ [ v & ERROR: Please select a chip using the preferenc
Register

=B e

Quick Access

»

E=EQ® 2
- PEERY %

-

| & |Ege)
= 8

= B8

b

Hex Bin

A file with the specified name will be created in the folder selected or specified. The name of the file created

appears in an editor tab and the editor is ready to start entering text.

2.3.2 Importing Source Files
Import the sample source files into the project.

To import a source/header file

Step 3: Select “tutorial” > “src” in the [Project Explorer] view and select [Import...] from the [File]

menu.

The [Import] wizard will start.

e Import
Select
Import resources from the local file system into an existing project.

Select an import source:

type filter text

o [ e

A

=

4 = General
B Archive File
= Existing Projects into Workspace
. File System
€ GNUL17 V2 Project

) »

@ < Back

Cancel
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Step 4: Select [General] > [File System] from the list displayed and then click the [Next >] button.

elmpurt
File system

® Source directory is not valid or has not been specified.

SN IR 5
i,

From directory:

- Browse...

Filter Types... Select All Deselect All

Into folder: tutorial/src
Options

"] overwrite existing resources without warning
D Create top-level folder

Browse...

@ Next >

Step 5:

IDE is installed and click the [OK] button.

The directory selected is shown in the left list box and the list of files that exist in the directory is shown in the

right list box.

From directory: C\EPSON\GNU17V3\sample\tutorial\src

Click the [Browse...] at [From directory:] to bring up the [Import from directory] dialog box.
Select the “\EPSON\GNU17V3\sample\tutorial\src” directory in the drive (C) in which the

hd Browse...

l:‘&‘_% src [T sub.c
[7118 tutorial.c

l Filter Types... ] l Select All ] l Deselect All l

Step 6: Click the [Select All] button to select the source files.

From directory: C\EPSON\GNU17V3\sample\tutorial\src

- Browse...

Ve src V1 E sub.c
[v1 & tutorial.c

l Filter Types... ] ‘ Select All ‘ l Deselect All l

Step 7: Check to see if the contents above are displayed and then click the [Finish] button.

The “sub.c” and “tutorial.c” source files are imported into the project with the operations above.

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Step 8: Expand “tutorial” > “src” > “sub.c/tutorial.c” in the [Project Explorer] view.

[ Project Explorer & ==
E&le 7
« % tutorial &
- & Includes
2 inc
4B grg
< g sub.c
M sub.h

@ sub count:int

® sub_summary @ ir =

e sub calc(int) : int

e sub reset(void) :
< |g tutorial.c

@ stdio.h

B sub.h

e main{void) : int
gdbmini2.ini

The source files added to the “tutorial\src” directory in the [Project Explorer] view, the header files included in
them, and the global variables and functions defined in them are displayed.

Step 9: Import the header file “C:\EPSON\GNU17V3\sample\tutoriahinc\sub.h.”

The file can be imported by dragging and dropping on the [Project Explorer] view from Windows Explorer.
(Importing into the “inc” folder in the “tutorial” project)

eC/C++ - Eclipse

File Edit Source Refactor Navigate Search Project Run C17 Window Help

il [BryQvy@RiINBOCEgrydy dyevisvOvy @Ry~ =y~
Gow v

v 5wt

Quick Access

&5 Project Explorer 2 == T8 Eom :E
B&le ~ An outline is not

available.

4 = tutorial
i Includes
£ inc

Prob. Tasks BCons.. ® T Prop.. — P 7 EmbSys Registers -0
TEH v H v ERROR: Please select a chip using the preferenc
No consoles to display at this time. Register Hex Bin
=R ™
] @C)v‘g « GNU17V3 » sample » tutorial » inc v|#,” Search inc p\
< | _ D
@ ftutori Organize ~ Open ~ Burn New folder = - O @
=N |E
" sub.h
&

14
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Dragging and dropping a file will bring up the [File Operation] dialog box.
& File Operation @

Select how files should be imported into the project:

@ Link to files

Create link locations relative to: |PROJECT LOC -

Configure Drag and Drop Settings...

@ [ OK ] l Cancel

Step 10: Select [Copy files] and click the [OK] button.

(& Project Explorer & ==
2% v
4 & tutorial ~
@ Includes
“« @inc
4 1 sub.h
# SUB_H_

£ sub_calc(int) : int
i+ sub_reset(void) :
4 (2 src

L]

4 [g sub.c

u sub.h

@ sub_count :int
@ sub_summary : ir
o sub_calc(int) : int
o sub_reset(void) :
tutorial.c

u stdio.h

u sub.h

° main(void) : int

1 ndhmini? ini
< I »

=)

2.3.3 Displaying and Editing Source Files

The source files that have been newly created or imported into a project can be displayed and edited using the IDE
editor.
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

To edit a source file

Step 11: Double-click “tutorial.c” in the [Project Explorer] view.

& C/C++ - tutorial/src/tutorial.c - Eclipse E'@

File Edit Source Refactor Navigate Search Project Run C17 Window Help

T [®% >R v wiwi@ Givev @ vibvOvRBy@yi®me 7 v([@sED
Low Gl e v v Quick Access =
[& Project Explorer “ B B tutorialc ® S0 =ou
2g| e - 32| Name : tutorial.c[] ~ PEAERN o %
< & tutorial 8 m -
- i Includes 9 #include <stdio.h> u stdioh
= inc ﬁ #include <sub.h> i U subh
4 (9 grc 12-int main(void) { B ® main(void) : int
+ 14 sub.c 13 int i;
- 1@ tutorial.c 14 int old_value, new_value;
P 15
E gdbmini2.
B gdbm!n! Im 16 sub_reset();
gdbmini3.ini 17 old_value = new_value = sub_calc(®);

2 gdbsim.ini 18

[ gpdata.ini 19 for (i = 1; i < 10; i++) {

B Idsyms.ini 20 new_value = sub_calc(i);

B reset target.gdb 21 ) if (new_value < old_value) { : -

= reset.gdb

E tutorial Debug.launch B Cons... # R EmbSys Registers & -

2 userdefine.gdb yOo- ERROR: Please select a chip using the preferenc

No consoles to display at this time. Register Hex Bin

< [} | 3 4 | 1] | »
Writable Smart Insert 3:1

The contents of “tutorial.c” are displayed in the editor and they can be edited as with a general-purpose editor.
For the editor functions and operation method, refer to the Eclipse help or a general book that describes Eclipse
IDE for C/C++ Developers Package.

If a C source is displayed, reserved words of C language, comments, and strings are highlighted with colored
characters. Furthermore, the IDE can be configured so that the selected file will be opened with a general-
purpose editor usually used.

Step 12: Click “main(void): int” in the [Outline] view.

[& Project Fxplorer 2 “ B & tutorial.c # ° 0 |Eom - C
9% v T12¢int [EEY(void) { A S NI ]
4 5 tutorial 3 int i; N
- 5 Includes : int old_value, new_value; 4 stdioh
Finc 6 sub_reset(); " SUb_'h —
4 Esrc 7 old_value = new_value = sub_calc(®); e main(void) : int
- [8 sub.c 8
+ [4 tutorial.c 9 for (i =1; 1 < 18; i++) {
. 2] new_value = sub_calc(i);
- gdbm!nfz.!n! 1 if (new_value <_01d_\(ra:)l.ue) {
B gdbmini3.ini 2 break;
E gdbsim.ini 3
[ gpdata.ini 4 old_value = new_value;
Marker bar —» z ¥ o
= racat tarmat Adh

The editor will jump to the line where main() exists and highlight it. Furthermore, a bar indicating the range of
the main() function will be displayed in the marker bar on the left side of the editor view. This allows check of
functions and other elements easily.
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Step 13: Double-click “sub.c” in the [Project Explorer] view.

[&5 Project Explorer ~ 0 B tutorialc | B sub.c =0 =gu ™ - o
E&E|le ¥ 3¢ Name : sub.c] ~ RN e %
4 = tutorial 8 B -
1 Includes 9 #include <sub.h> u subh
18 .
i ® sub_count:int
#inc 11 int sub_count; - .
4 Esic 12 int sub_summary; = sub_summary : in
- g sub.c 13 B o sub_reset(void) :
[4 tutorial.c 14-void sub_reset(void) { e sub_calc(int) : int
B gdbmini2.ini 15 sub_count = @;
B odbminid.ini 16 sub_summary = @;
gdbmini3.ini 17 } s
E gdbsim.ini 18
E gpdata.ini 1%-int sub_calc(int number) {
E ldsyms.ini 20 int summary = sub_summary + sub_count * nu
2 racot tarnat adh 21 N

Multiple sources can be opened at the same time. To select the source to display or edit, click the tab at the top
of the editor view (where a file name is displayed).

Step 14: Click the &% (Close) button on the editor tab of each source opened to close the editor.

Program startup processing

This package includes the startup processing library “crt0.0” in which a vector table and the boot and terminate
functions that will be called before and after the main function are defined. This object will always be linked
unless otherwise specified.

The startup processing library initializes the RAM and standard libraries, and enables interrupts, therefore, it
is not necessary to implement these functions in the main function. If the startup processing contents must be
changed, define custom processing functions in conforming to the specifications of the startup processing li-
brary.

For more information, refer to the IDE and library chapters in the “S1C17001C Manual.” Also refer to Section 3.2
in this manual, “Importing a GNU17 Ver. 2.x Project (When “crt0.0” is Used),” which describes about editing
of sources according to “crt0.0.”
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

2.4 Basic Configuration of Project

The IDE needs various information (properties) to build a project correctly according to the target system. A page
for setting basic properties is provided to configure most of all properties easily.

Normally, the basic properties can be set in the [GNU17 Project] wizard at new creation of a project as described in
the “Creating a Project” section. They can also be changed later in the [Properties] dialog box of each project. This
section shows how to set these properties using the [Properties] dialog box. For more information on each property,
refer to Section 3.4.1, “Setting GNU17 Project Properties,” in the “S1C17001C Manual.”

To open the basic configuration page

Step 1: Select “tutorial” in the [Project Explorer] view and select [Properties] from the [Project]
menu (or context menu that appears by right-clicking).

This will bring up the [Properties] dialog box.

& Properties for tutorial = I@

pe filter text Resource . o
» Resource Path: ftutorial
Builders f
) Type: Project
» C/C++ Build

Location: C\Users\xocood\workspace\tutorial
Last modified: December 14, 2016 at 10:16:55 AM
Text file encoding
(@) Inherited from container (MS932)

» C/C++ General
GNU17 Setting
Linux Tools Path
Project References

Run/Debug Settin | () Other: | MS932 -
 Task Repository [ store the encoding of derived resources separately
WikiText

New text file line delimiter
@) Inherited from container (Windows)

©) Other: \Windows ~

om ] I Restore Defaults H Apply l

@ | oK || cancel |

Step 2: Select [GNU17 Setting] from the property list.
=] Properties for tutorial Ij'@

GNU17 Setting v oo

» Resource N
Builders Target CPU S1C17 hd

> C/C++ Build SP Register Initial Value FCO

m

» C/C++ General M Model e
GNU17 Setting SHISIR LAlSes

REGULAR : Locate program in 16MB (24 bit) aree
Project References SMALL :Locate program in 64KB (16 bit) area.
Refactoring Histor | Gcc Version
Run/Debug Settin

» Task Repository
WikiText Version

Linux Tools Path

Flash Security Key

Password

Flash Protect Bits

Area Write protect Read protect

@ OK ] l Cancel
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Changing the basic properties

Step 3: Select the desired settings from the [Target CPU], [Memory Model], and [GCC Version]
drop-down lists. It is not necessary to change settings in this tutorial.

Selecting target CPU

[s1c17 ~ | Select the model to be used.

~ | Select [S1C17] when creating a model independent program.
$1C17001 M
S1C17002
S1C17003

S1C17121
Selecting memory model

REGULAR ~ | Select the address space supported by the model to be used.

REGULAR < 24-bit address space (16MB)
SMALL < 16-bit address space (64KB)

i

Selecting GCC version
- Select the version of the C compiler.

4.9 < gcc ver. 4.9
< gcc ver. 6.4

4
B

Selecting linker script

This drop-down list appears only when one or more linker script files exist in the project folder
<default>

and is used to select the linker script file to be used. If a linker script file is selected here, it will
tutorial.x be specified with the -T option when invoking the linker.

If <default> is selected, the default linker script for standard arrangement that has been incor-
porated in the linker will be used.
The “tutorial” folder does not contain a linker script file, so this drop-down list is not displayed.

# Linker script is information for the linker to arrange program codes and data to the specified
memory locations. If the default linker script cannot build the user application, it is neces-
sary to create a custom linker script file. For the contents of the linker script and how to cre-
ate a linker script file using a wizard, refer to Appendix A, “Sections and Linker Script.”

In addition to the properties shown above, the [GNU17 Setting] page allows settings of SP register initial value,
flash security key, and flash protect bits (refer to the “Creating a Project” section).

Step 4: Click the [OK] button to terminate property settings (to close the dialog box) or click the
[Apply] button to continue settings.
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

2.5 Project Configuration Details

Most properties are automatically configured from the project’s basic configuration described in the previous sec-

tion. These and all other properties can be configured in the [Properties] dialog box. Let’s take a look at the settings
pages here.

It is not necessary to change settings in this tutorial.

2.5.1 Environment Variable Settings

The IDE provides the environment variables to set the information required for building projects. The following
shows a procedure to set them. For more information on the environment variables, refer to Section 3.4.2, “Setting
Environment Variables,” in the “S5U1C17001C Manual.”

To open the environment variable setting page

Step 1:

This will bring up the [Properties] dialog box.

Step 2: Select [C/C++ Build] > [Environment] from the property list.

Select “tutorial” in the [Project Explorer] view and select [Properties] from the [Project]
menu (or context menu that appears by right-clicking).

= Properties for tutorial I?‘@
type filter text Environment Ty
» Resource -
Builders I
4 C/C++ Build Configuration: |Debug [ Active ] v”Manage Configurations...l
Build Variabl
Environmen
Logging Environment variables to set Add...
Settings [ Variable Value Origin 1=
Tool Chain E WD C:\Users\ocodworkspace\tutorial\Debug BUILD SYSTEM Bl
» C/C++ General CYGWIN nodosfilewarning USER: CONFIG Edit...
GNU17 Setting GCC17_COPRO USER: CONFIG Delete
Linux Tools Pat GCC17 INC LUGCC17 1OCNiInclude LISFR- CONFIGG T .
Project Referer| _‘ ‘ Eicafiis
Run/Debug Se @) Append variables to native environment
» Task Reposimri () Replace native environment with specified one
WikiText 7
«m ] i Restore Defaults H Apply ]
@ oK l i Cancel I

Most environment variables have been set according to the basic configuration of the project. The variables that
may need to be set in this page are two items, “GCC17_COPRO” (coprocessor specification) and “GCC17_

USER_LIBS” (user library specification).
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Specifying the coprocessor (GCC17_COPRO)

If a specific model has been selected for [Target CPU] of the basic configuration, it is not necessary to set
“GCC17_COPRO,” as it has been set correctly according to the model. To create a coprocessor specific pro-
gram when “S1C17” is selected for [Target CPU], setting this environment variable as follows:

Step 3: Select the environment variable “GCC17_COPRO” and click the [Edit...] button.

» Task Repositor_
WikiText %
[ m »

@

e Properties for tutorial =] \EI
type filter text Environment L
> Resource =
Builders
4 C/C++ Build Configuration: |Debug [Active ] v”Managl-:t Conﬁguraiions...l
Build Variabl
Environmeni
. Environment variables to set
Logging
Settings | Variable Value Origin
Tool Chain £ CWD C:\Users\xoccod\workspace\tutorial\Debug BUILD SYSTEM =l
» C/C++ General CYGWIN nodosfilewarning USER: CONFIG
GNU17 Setting GCC17 COPRO USER: CONFIG Delete
Linux Tools Pat GCC17 INC $GCC17 10N incude 1ISFR- CONFIG T
| Undefine
Project Referer, 7‘ | 0 D
Run/Debug Se (@ Append variables to native environment

() Replace native environment with specified one

I Restore Defaults l l

oo

Apply ]

Cancel l

This will bring up the [Edit variable] dialog box.

& Edit variable @
Name: GCC17 COPRO
Value: | Variables

OK l I Cancel ]

Step 4: Enter the symbol that represents the embedded coprocessor at [Value:] and click the [OK]

button.
Table 2.5.1.1 GCC17_COPRO Settings
Coprocessor type Setting
None Blank (no input)
Multiplication coprocessor \\M
COPRO \\MD
COPRO2 \\MD2
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2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Specifying a user library (GCC17_USER_LIBS)

When linking a user library, the file name should be registered to this environment variable. In addition, the li-
brary file must be copied into the “(project)\Debug” folder.

Step 5: Select “GCC17_USER_LIBS” and click the [Edit...] button.

=] Properties for tutorial [ = ‘\EI
type filter text Environment By eT e
> Resource -
Builders
4 C/C++ Build Configuration: |Debug [ Active | '”Manage Configura‘(ions...l
Build Variabl
Environment
. Environment variables to set
Logging
Settings | Variable Value Origin
Tool Chain E - GCC17 USER _LIBS USER: CONFIG
» C/C++ General GNU17 MODEL 17 USER: CONFIG \E\
GNU17 Setting GNU17 MODEL LOC ${GNU17 LOCAmcu model USER: CONFIG
Linux Tools Pat GNLI17 MODFI RS 10000 LISFR- CONFIG T
Undefine
Project Referer| <l U] b
Run/Debug Se @ Append variables to native environment
» Task Repositur_ () Replace native environment with specified one
WikiText &2
[ m N I Restore Defaults H Apply ]
@ I OK l I Cancel l

This will bring up the [Edit variable] dialog box.
Step 6: Enter the library name at [Value:] and click the [OK] button.

e Edit variable @

Name: GCC17_USER_LIBS

Value: o lib.g Variables

OK ] I Cancel

Two or more files can be specified by separating them with a semicolon.

2.5.2 Specifying Tool Options

Standard command options are specified for the build tools (C compiler, assembler, and linker) by default, but the
command options can be added or deleted as necessary. Let’s take a look at the setting page here.
It is not necessary to change the current setting except for the compiler optimization option in this tutorial.

For detailed information on the command options for each tool, refer to Sections 3.4.3 to 3.4.6 in the “S5U1C17001C

Manual.”

To open the tool option setting page

Step 7: Select “tutorial” in the [Project Explorer] view and select [Properties] from the [Project]
menu (or context menu that appears by right-clicking).
This will bring up the [Properties] dialog box.

Step 8: Select [C/C++ Build] > [Setting] from the property list to open the [Tool Settings] tab page.
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£ Properties for tutorial (o o )

type filter text Settings fe=TR v w
Resource - "
Builders ) - :

4 C/C++ Build Configuration: ’Debug [ Active ] v] [Manage Conﬁguratmns...l
Build variables =
Environment —_—

Logging % Tool Settings | & Build Steps | (" Build Artifact | [5) Binary Parsers | @ Eror Parsers|
Settings = (# Cross Settings Prefix
Tool Chain Editor i
4 ® Cross GCC Compler Path  C:\EPSON\GNU17v3\gcch | Browse.
C/C++ General 25 Dialect H g

GNU17 Setting

2 Preprocessor
Linux Tools Path i

(& Symbols

Project References
(= Includes

Run/Debug Settings

©» Task Repository » .
# Debuggin -
WikiText - | - aana

(% Optimization

@ ( oK ] | Gancel

Setting the path to the compiler

This page allows specification of the directory in which the C compiler and other tools to be used exist. Ordi-
narily, it is not necessary to change the setting here, as it has been set correctly according to the [GCC Version]
selection in the basic configuration. For instance, when the tool directory has been moved to another location
after being installed, the setting in this page should be corrected as follows:

Step 9: Select [Cross Setting] from the setting list in the [Tool Settings] page.

Step 10: Enter the full path of the tool directory at [Path] as shown in the screen above or select it
using the [Browse...] button.

Setting compiler options

Step 11: Select [Cross GCC Compiler] from the setting list in the [Tool Settings] page.

& Properties for tutorial (o [2 =
type filter text Settings o - [
Resource A
Builders -
4 C/C++ Build Configuration: [Debug [ Active ] .} iMaﬂage Cmﬁgurations...l
Build variables

m

Environment

Logging # Tool Settings |_A-'- Build Steps Build Artifactl o4 Binary Parsers | €3 Error Parsers
=ailings (B Cross Settings Command: "${GCC17_LOC}/xgec" I |
Tool Chain Editor 4| Cross GCC Compller
C/C++ General e - P All options:  _1"C:\EPSON\GNU17V3\gces\include” -I"C:\Users .
GNULT Settin (£ Dialect \5003186'\workspace\tutorial /inc" -00 -gstabs -Wall -c
9 (& Preprocessor -mpointer24 -B"C:\EPSON\GNU17V3\gcc6”
Linux Tools Path ® B
(& Symbols
Project References = Indud
Run/Debug Settings @@ Inchles
) (£ Optimization Expert settings:
Task Repository =
WikiText (£ Debugging Command
1K1 .
B Warnings fine pattern: | F{COMMAND]} ${FLAGS} ${OUTPUT_FLAG) ${OUTPUT_PRE

'\/?) 0K [ Cancel

The [All options:] shows the C compiler command options currently set.
If this setting should be changed, select an option from the setting list as shown below to open the option set-
ting page.

GNU17 VER. 3.2 TUTORIAL Seiko Epson Corporation 23
(Rev. 1.1)



2 Tutorial 1 (Basic Operations from Project Creation to Debug)

Macro definition option (-D)

Step 12: Select [Symbols] from the list under [Cross GCC Compiler].

&= Properties for tutorial =
type filter text Settings v v
r R ~ -
Be.slzurce 1 2 Cross Settings Defined symbols (-D) 8085 4| |~
uilders
; 4 ® Cross GCC Compiler
4 C/C++ Build & Dilect
Build Variabl e —
. % Preprocessor
Environmeni
Logai & Symbols
oggin
g.g J & Includes -
Settings & Optimizati
= 5 imization
Tool Chain E P

& Debuggin:
» C/C++ General 99ng

GNU17 Setting
Linux Tools Pat

 Warnings
(& Miscellaneous
4 ® Cross GCC Linker

Project Referer|
!  General

Run/Debug Se B
» Task Repositor

& Libraries

(2 Miscellaneous

WikiText 7
5 i i
« | m » % Shared Library Settings Undefined svmbols (-U) EEARCRARINIR
@ I oK ] i Cancel

This page allows definition of macro names (specification of the -D option).

Step 13: Click the 4] (Add...) button to bring up the [Enter Value] dialog box and enter the macro
name to be defined, in a format shown below at [Defined symbol (-D)] (“-D” is not neces-

sary to enter). Then, click the [OK] button.

1. <Macro name> (This will be defined as “<Macro name> = 1.”)
2. <Macro name> = <Substitution characters>

& Enter Value -
Defined symbols (-D)
MACRO1 = abc
[ 0K ] l Cancel
type filter text Settings e v
Builders ) N (& Cross Settings Defined symbols (-D) aa8h | -
4 C/C++ Build .
i i 4 & Cross GCC Compiler MACRO1 = abc
Build Variabl )
. & Dialect
Environment
. (= Preprocessor
Logging

% Symbols

Corto

To define two or more macro names, repeat Step 13 for the number of macros.
No macro name has been defined by default.
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Include file directory specification option (-I)

Step 14: Select [Includes] from the list under [Cross GCC Compiler].

=] Properties for tutorial = @
type filter text Settings - o
Builders i 2 Cross Settings Include paths (-]) 88868 .
4 C/C+ Build 4 ® Cross GCC Compiler "${GCC17 INC}
Build Variabl & Dialect .finc
Environment # Preprocessor N
Logging & Symbols
Settings & Includes E
Tool Chain E i Optimization i
» C/C++ General = @ Debugging
GNU17 Setting

£ Warnings L]

Linux Tools Pai (& Miscellaneous

4 ® Cross GCC Linker
(2 General

(& Libraries

Project Referer,
Run/Debug Se
» Task Repositor

WikiText — # Miscellaneous
& Y u .
« . m | % Shar_e(zl_lerary S.e.ttlngs Include files (-include) anaid| |«
] [ OK ] i Cancel

This page allows specification of include file directories (specification of the -I option).

Step 15: Click the %] (Add...) button to bring up the [Add directory path] dialog box.

& Add directory path @

Directory:

[ OK H Cancel H Workspace... H File system...

Step 16: Click the [Workspace...] or [File system...] button to bring up the folder selection dialog box

and select the include folder to be added from the workspace folder or another folder, re-
spectively.

By default, the “${GCC17_INC}” (C:\\GNU17V3\gccO\include) and “(project)\inc” directories are specified.

Macros and environment variables for specifying paths

The “${GCC17_INC}” set by default is the macro that represents the path to the ANSI C library direc-
tory. GCC17_INC is the environment variable that has been defined as “${GCC17_LOC}/include” in the
[Environment] page. Similarly, the path to the directory in which the GNU17 tools were installed has been
defined as GCC17_LOC.
Example: When the GNU17 tools were installed in the “C:\EPSON\GNU17V3 directory

GCC17_LOC = C:\EPSON\GNU17V3\gcc6

GCC17_INC = C:\EPSON\GNU17V3\gcco\include
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Optimization option (-0)

Step 17: Select [Optimization] from the list under [Cross GCC Compiler].

e Properties for tutorial E
type filter text Settings pvo v -
> Resource o -
Build 1 2 Cross Settings Optimization Level Optimize (-0O1) v I -
uilders
R i
4 C/C++ Build ® Cross GCC Compiler Other optimization flags
. . (# Dialect
Build Variabl 7
. (¥ Preprocessor
Environmeni
Loadi (& Symbols
oggin
g.g J & Includes =
Settings T
.= i Optimization
Tool Chain E e
(& Debugging
> C/C++ General _
.  Warnings
GNU17 Setting i
. (& Miscellaneous
Linux Tools Pat .
. 4 ® Cross GCC Linker
Project Referer|
% General
Run/Debug Se .
L (& Libraries
© Task Repositor K
. # Miscellaneous
WikiText ¥, 2 Shared Lib .
< /ﬁm » £ Shared Library Settings il
@ | OK | i Cancel

This page allows specification of an optimization level. The default setting is -O1.

Step 18: Select an optimization level from the [Optimization Level] drop-down list.

optimized) here in this tutorial for easy debugging.

|Optimize (-01)

=

None (-00)

Optimize (-01)
Optimize more (-02)
Optimize most (-03)
Optimize for size (-Os)

Setting linker options

Select -O0 (Not

Step 19: Select [Cross GCC Linker] from the setting list in the [Tool Settings] page.

£ Properties for tutorial

type filter text

Settings

I Resource i
Builders F
4 C/C++ Build Configuration: [Debug [ Active ] -] ’Manage Configurations...
Build variables -
Envirenment
Logging % Tool Settings |.ﬂ- Build Steps Build Artlfactl iy Binary Parsers | @ Error Parsers|
Seltings g Cross Settings Command: "${GCC17_LOC}/xgcc”
Taol Chaln Editor & Cross GCC Compiler i
. C/C++ General ! P All options:  _| "C:\EPSOM\GNU17V3\gect\ib)\24bit™ -gstabs -B"C: P
ENUL7 Satting 4|1 Cross GCC Linker \EPSON\GNU17V3\gech” -mrelax -Xlinker -
K (& General Map=tutorial.map -Xlinker -R ../ldsyms.ini
Linux Tools Path .
) (& Libraries -
Project Referenf.tes (% Miscellaneous
Run/Debug Settings (& Shared Library Settings Expert settings:
1» Task Repository
. 4 & Cross GCC Assembler Command
WikiText
3 General line pattern: S{COMMAND} ${FLAGS} ${OUTPUT_FLAG) S{OUTPUT_PRE | _
@ oK ] | cancel
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The [All options:] shows the linker command options currently set.

If this setting should be modified, select an option from the setting list as shown below to open the option set-
ting page.

Specifying libraries

Step 20: Select [Libraries] from the list under [Cross GCC Linker].

= Properties for tutorial B=1 Eo8 =)
type filter text Settings B D v
> Resource A
Builders ]
4 C/C++ Build Configuration: [Dem'g Eactive] '] [Manage Configurations...
Build Variables
Environment
Logging & Tool Settings | & Build Stepsl Build Artifactl Binary Parsersl @ Error Parsers‘
Settings (& Cross Settings Libraries (-I) B 858
| [+ e | |-
b C/C++ General & Dialect =
GNU17 Setting @ Preprocessor
Linux Tools Path £ Symbols
Project References & Includes
Run/Debug Settings {2 Optimization
1 Task Repository & Debugging
WikiText 2 warnings |
(8 Miscellaneous
4 By Cross GCC Linker
(# General
(% Libraries
(& Miscellaneous
(5 Shared Library Settings
4 9 Cross GCC Assembler Library search path (-L) 28 85 &
& General
@ [ L5 | [ cancel ]

It is not necessary to specify the S1C17 library file here, as it will be linked by default. In this page, the LCD

panel simulator library (Icdsim) has been specified so that it will be linked by default. The user library should
be specified with an environment variable.

Step 21: Click the 4] (Add...) button to bring up the [Enter Value] dialog box and enter a library name
(xxx part of libxxx.a) at [Libraries (-I)]. Then click the [OK] button.

Library search paths should be set at [Library search path (-L)]. The ANSI C and emulation library directories
have been defined as a macro called ${GCC17_LIB}, therefore, it is not necessary to change normally.
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Specifying other linker command options

Step 22: Select [Miscellaneous] from the list under [Cross GCC Linker].

& Properties for tutorial
type filter text

I Resource
Builders
C/C++ Build
Build variables
Environment
Logging
Settings
Tool Chain Editor
i C/C++ General
GNU17 Setting
Linux Tools Path
Project References
Run/Debug Settings
» Task Repository
WikiText

[N

Settings

o [ ES)
Cw e w

Configuration: [Debug [ Active ]

-l ’Manage CQnﬁgurati.ons...]

% Tool Settings ‘.b‘ Build Steps

Build Artifact [ ot Binary Parsers | @ Error Parsers‘

(2 Cross Settings
» 3 Cross GCC Compiler
4 133 Cross GCC Linker
(5 General
(& Libraries
| Miscellaneous |
(2 Shared Library Settings
4 I Cross GCC Assembler

(2 General

Linker flags -gstabs -B"${GCC17_LOC}" -mrelax

Other options (-Xlinker [option])

8a 878

-Map=${ProjName}.map
-R ../ldsyms.ini

@

[ o J |

Cancel |

Linker command options can be specified in this page. The option to generate a map file ((project name).map)
has been registered in advance.

Setting assembler options

Step 283: Select [Cross GCC Assembler] from the setting list in the [Tool Settings] page.

= properties for tutorial = [l
type filter text Settings Sy v w
» Resource P
Builders
4 C/C++ Build Configuration: ’Debug [ Active ] 'l [Manage Conﬁgurations...]
Build Variables
Environment =
Logging % Tool Settings & Build Steps | /" Build Artifact | [5) Binary Parsers | @ Error Parsers|
iet‘t'gf y (5 Cross Settings Command:  “${GCC17_LOCHxgee"
‘ool Chain Editor
b C/C++ General » 8 Cross GCC Compller All options: _B"C:\EPSON\GNU17V3\gees” - -mpointer24 -x .
' GNU17 Settin 4 & Cross GCC Linker assembler-with-cpp -Wa,--gstabs -1"C:\Users
' 9 (% General \5003186\workspace\tutorial finc”
Linux Tools Path (8 Libraries ~
Project Referen@ (% Miscellaneous
Run/Debug Settings (% Shared Library Settings | expert settings:
T“: Repository 4 |i%y Cross GCC Assembler Command
WikiText T et
@ General line pattarn: ${COMMAND} ${FLAGS} ${OUTPUT_FLAG} 5{OUTPUT_PRE
® ——  —

The [All options:] shows the assembler command options* currently set.
If this setting should be modified, select an option from the setting list as shown below to open the option set-
ting page.

% The IDE specifies the “-c -xassembler-with-cpp” option to assemble assembler sources through the C prepro-
Cessor.
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Step 24: Select [General] under [Cross GCC Assembler].

type filter text Settings Lv o rw

© Resource
Builders
4 C/C++ Build Configuration: [Dﬁbﬂg [ Active ] vl ’Manage OOnﬁgurations...]
Build Variables
Environment
Logging & Tool Settngs | & Build Steps | 1 Build Artifact | ) Binary Parsers [ @ Error Parsers|
Settings
Tool Chain Editor
» C/C++ General
GNU17 Setting
Linux Tools Path

(& Cross Settings Assembler flags -B"${GCC17_LOC}" -c -mpointer${GCC17_POINTER} -x a

1 &y Cross GCC Compiler
4 183 Cross GCC Linker

(% General "${ProjDirPath}/inc"

Include paths (-I)

(5 Libraries
Project References (% Miscellaneous
Run/Debug Settings (2 Shared Library Settings
b Task Repository a4 1%y Cross GCC Assembler
WikiText |ml
@ | oK J | o

Step 25: Enter the options required at [Assembler flags] and click the [OK] button.

The tool option settings are now complete.
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2.6 Building a Program

When the procedure described in the preceding sections has been finished, the program can be built (compiled, as-
sembled, and linked).

To execute a build process

Step 1:

menu (or context menu that appears by right-clicking).

Select “tutorial” in the [Project Explorer] view and select [Build Project] from the [Project]

This will execute a build process and the tools that follow the linker to generate all the required files such as the
executable object file “tutorial.elf” and submission file “tutorial.PA.”

[ Project Explorer &

“ % tutorial
+ % Binaries
@ Includes
© B inc
@ src
4 = Debug
= src

-3

= gpdata.bin
= tutorial.bin

B tutorial.PA
= tutorial.psa
= tutorial.sa

= tutorial.saf

crt0.0 - [none/le]
# tutorial.elf - [none/

2 tutorial. map

=/0

-

-

@ Cons... &

& 4@ @

=0 Zon™ ® "0
An outline is not
available.

=8 = A

-~ EmbSys Registers

BB vrOv ERROR: Please select a chip using the preferenc
CDT Build Console [tutorial]

Register Hex Bin

%1 Selecting [Build All] from the [Project] menu can build all the projects in the workspace.
%2 When the build process is executed again without the source and header files modified after being executed
once, the object and other output files are not regenerated. To regenerate the output files in this case, it is
necessary to execute a clean process to erase the object file. For more information, refer to Section 3.5.3,

“Clean and Rebuild,” in the “S5U1C17001C Manual.”
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2.7 Debug

Debugging the program can be started by loading “tutorial.elf” after being generated in the build process. This sec-

tion shows a basic debugging operation method.

2.7.1 Debugging Environment (ICDmini mode and Simulator mode)

The IDE supports two debugging environments (ICDmini mode and simulator mode).

ICDmini mode

In this mode, debugging can be performed by connecting the target system, which includes the actual MCU, to
the debugger on the PC via the ICDmini (SSU1C17001H*). The target program is executed by the MCU on the
target system, so hardware operation can be checked as well as software debugging.

USB cable Target system connection cable
) — / @ POWER
Lomgaamm 0\ = —C] E=
G oy e —_— @ EMU EPSON
ICDmini Ver. 3

Target system
Figure 2.7.1.1 Example of Debugging System Using ICDmIni3

Note: When debugging a program in ICDmini mode, the target CPU (basic configuration of project)
must be selected correctly.

Simulator mode

This mode simulates target program execution in the PC memory without using other tools. However, the ICD-
mini-dependent function cannot be used.

This tutorial describes debugging operations in simulator mode.
For more information on the debugging environment, refer to the “S5U1C17001C Manual.”

2.7.2 Preparation for Debugging (Selecting/Editing a GDB Command File)

Before debugging can be started, it is necessary to specify a GDB command file to be executed at startup of the de-
bugger. For the debugger commands, refer to Section 8.5, “Command Reference,” in the “S5U1C17001C Manual.”

Auto-generated GDB command file
When a new project is created, the following three GDB command files for starting debugger are generated in
the project folder.
gdbmini2.ini GDB command file for ICDmini mode (for ICDmini Ver. 1-2)
gdbmini3.ini GDB command file for ICDmini mode (for ICDmini Ver. 3)
gdbsim.ini GDB command file for simulator mode

To see the contents of these files, display them in the editor.
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Step 1: Double-click on “gdbsim.ini” under the “tutorial” project in the [Project Explorer] view.

[E gdbsim.ini 2 - B
1# Initial GDB command file for simulator -
2# set output-radix 16
3 target sim
4 load

5¢l7 ttbr & vector

6# Please uncomment following commented out lines to enable STDOUT while debugging.
7¢c17 stdout 1 WRITE_FLASH WRITE_BUF

8# Please uncomment following commented out lines to enable STDIN while debugging.
9¢17 stdin 1 READ FLASH READ BUF

The contents of the GDB command file for simulator mode will be displayed in the editor. This GDB command
file executes the operations shown below.

1. Sets the debugger into simulator mode.

2. Loads the program to the target (simulator) memory.

3. Sets the TTBR register of the CPU.

4. Enables the standard I/O function (stdout/stdin).

Step 2: Double-click on “gdbmini3.ini” under the “tutorial” project in the [Project Explorer] view.

[ gdbmini3.ini 2 -0
1# Initial GDB command file for ICOmini3 -
2# set output-radix 16
3 ¢17 model_path C:/EPSON/GNU17V3/mcu_model
4¢c17 model 17
5 target icd icdmini3
& load
7# Please uncomment following commented out lines to enable STDOUT while debugging.

S# c17 stdout 1 WRITE_FLASH WRITE_BUF

93# Please uncomment following commented out lines to enable STDIN while debugging.

12# cl17 stdin 1 READ_FLASH READ_BUF

11# Please uncomment following commented out lines to enable LCD panel simulator while debugging.
12# ¢17 lcdsim on

3

The contents of the GDB command file for ICDmini mode will be displayed in the editor. This GDB command
file executes the operations shown below.

1. Specifies the target (MCU).

2. Sets the debugger into ICDmini mode.

3. Loads the program to the target memory.

Selecting a GDB command file

This tutorial uses “gdbsim.ini” for debugging. To execute this GDB command file at startup of the debugger,
configure the debugger as follows in advance.

Step 3: Select “tutorial” in the [Project Explorer] view and select [Debug Configurations...] from the
ﬁ.’» (Debug) drop-down list* in the toolbar.

+ [Debug Configurations...] can also be selected from the [Run] menu.

This will bring up the [Debug Configurations] dialog box.
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=] Debug Configurations

Create, manage, and run configurations @k
IEER Configure launch settings from this dialog:
pe filter text | - Press the 'New' button to create a configuration of the selected type
4 [E1 C/C++ Application
(] tutorial Debug
C/C++ Attach to Applica
C/C++ Postmortem Deb

C/C++ Remote Applicati - Edit or view an existing configuration by selecting it.
# Launch Group

Press the 'Duplicate’ button to copy the selected configuration.
* - Press the 'Delete’ button to remove the selected configuration.

¢ - Press the 'Filter' button to configure filtering options.

Configure launch perspective settings from the 'Perspectives’ preference page.

< | n b

Filter matched 6 of 6 items

Step 4: Select [C/C++ Application] > [tutorial Debug] from the list and open the [Debugger] tab
page.

=] Debug Configurations

Create, manage, and run configurations

EEIEER Name: tutorial Debug
t filter text "
ype Titer tex [ Main | ®- Arguments ™ Environment % Debugger - % Source ' Refresh| & Common
4 [51 C/C++ Application -
=] tutorial Debug Debugger: IMlnGW gdb ol [
C/C++ Attach to Applica

Stop on startup at: main
C/C++ Postmortem Deb . B g

C/C++ Remote Applicati| Debugger Options
# Launch Group Main  Shared Libraries =
GDB debugger: A\gdb

Browse...

(Warning: Some commands in this file may interfere with the startup operation of the
debugger, for example "run")

GDB command set: Standard (Windows) ~
Protocol: E

Filter matched 6 of 6 iterns Using Legacy Create Process Launcher - Select other...

GDB command file: gdbsim.ini

< | n »

Apply

[ Debug ] I Close l

Step 5: Select the GDB command file to be executed using the [Browse...] button to set it at [GDB
command file:]. In this tutorial, leave “gdbsim.ini” unchanged.

A user created GDB command file can also be selected here.
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Editing a GDB command file
In simulator mode, it is not necessary to edit “gdbsim.ini” particularly. In ICDmini mode, modify the under-

lined parts shown below as necessary.

# Initial GDB command file for ICDmini3
# set output-radix 16

c17 model_path C:/EPSON/GNU17V3/mcu_model (D

¢17 model 17xxx ..(2)

target icd icdmini3 ..(3)

load

# Please uncomment following commented out lines to enable STDOUT while debugging.
#c17 stdout 1 WRITE_FLASH WRITE_BUF . (4)

# Please uncomment following commented out lines to enable STDIN while debugging.

#c¢17 stdin | READ_FLASH READ_BUF

# Please uncomment following commented out lines to enable LCD panel simulator while debugging.
# c17 ledsim on ..(5

(1) ¢17 model_path
Specify the path to the directory in which the device information definition files are stored. It is not neces-
sary to modify if the location has not been changed from the installed directory.

(2) c17 model
Specify the target model name. The IDE writes the model name, that was specified when the project was
newly created or specified as the basic configuration of the project, here when it creates the GDB command
file. It is not necessary to modify other than when required for debugging.
If nothing is connected to the TARGET VCC IN pin of the ICD, the model name should be followed by @
NOVCCIN as a Detail option. For the Detail options that can be specified, refer to the document attached
to the device information definition file (fls/fls17*_readme.txt).
In simulator mode, specifying a target model name will invoke the peripheral circuit simulator (ES-Sim17)
when starting the debugger if the model supports it.

(3) target
Specify the debug mode. When ICDmini mode is specified, a target system and an ICDmini must be con-
nected to the PC. Normally, it is not necessary to modify this parameter, as is set properly by using an auto-
generated GDB command file that meats the debugging environment.
target sim Simulator mode
This parameter is described in “gdbsim.ini.”
target icd icdmini3  ICDmini mode (when ICDmini Ver. 3 is used)
This parameter is described in “gdbmini3.ini.”

target icd icdmini2 ~ ICDmini mode (when ICDmini Ver. 1.0/1.1/2.0 is used)
This parameter is described in “gdbmini2.ini.”

c17 stdout and c17 stdin
By uncommenting these lines (removing #), the contents output to stdout can be displayed in the [Console]
view. And data can be input to stdin of the program through the dedicated input window.

4

=

(5) ¢17 lcdsim
Uncommenting this line (removing #) enables use of the LCD panel simulator function.

When executing other commands at startup of the debugger, add them in the GDB command file selected.

34 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
(Rev. 1.1)



2 Tutorial 1 (Basic Operations from Project Creation to Debug)

2.7.3 Launching the Debugger

To launch the debugger

Step 6: Select [C/C++ Application] > [tutorial Debug] from the list in the [Debug Configurations]
dialog box, and then click the [Debug] button. If the [Confirm Perspective Switch] dialog
box appears, click the [Yes] button.

& Confirm Perspective Switch @

{@. This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates views
for displaying the debug stack, variables and breakpoint management.

Do you want to open this perspective now?

"] Remember my decision

* This dialog box appears for confirming that the IDE perspective (view configuration) will be switched from [C/
C++] to [Debug]. Selecting the [Remember my decision] checkbox disables this dialog box from appearing
the next time.

The debugger starts up and the window is switched to the [Debug] perspective.

e Debug - C\Users\xooccd\workspace\tutorial\src\tutorial.c - Eclipse E@

File Edit Source Refactor Navigate Search Project Run C17 Window Help

w4 [@iwm @Mk RBEOOLHGYyOy @y @o 5 v i I RO
Quick Access %“ BIC/C++
4 Debug = [# <=0 @ variables 5 B & Itier == 0
4 [t tutorial Debug [C/C++ Application] -~ | Name Value

+ & MinGW gdb (12/15/16, 2:43 PM) (Suspended) H o 0
4 ¢ Thread [1] (Suspended: Breakpoint hit.) L
= 2 main() tutorial.c:12 0x0000814c

=1 _crt0_startl() crt0.c:187 0x00008120 57 z
< | m b 4 »

[ tutorial.c = = B % Outline = - B
10 #include <sub.h> - CEERS e W 7
11

»12 int main(void) { —

13 int i; |i‘
14 int old_value, new_value;
15
16 sub_reset();
17 0ld_value = new_value = sub_calc(8); 4
< | i 3
B Console # = |[aBEEE B~y =0

tutorial Debug [C/C++ Application] C\Users\socood\workspace\tutorial\Debug\tutorial.elf (12/15/16, 2:43 PM)

The object file “tutorial.elf” is loaded and the program execution is suspended at the main function (top of the
function) after the boot process has been executed.

“2 main() tutorial.c: 12 0x0000814¢” in the [Debug] view shows the breakpoint where the program execution
has suspended.

The editor shows the suspended position by highlighting line 12 of “tutorial.c” in green.
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% The program execution has been suspended because the [Debug] tab page in the [Debug Configurations] dia-

log box has been set as follows:

Stop on startup at: main

Deselecting this checkbox enables the program to continue running without suspending after being started.
Also a position other than the main function can be specified so that the program execution will be suspended

at that position.

Peripheral circuit simulator
When the debugger is launched in simulator mode with a target CPU, which supports the peripheral circuit

simulator (ES-Sim17), selected, the peripheral circuit simulator starts running as well.

@& ES-Sim Window - [S1C1 70
File Help

POx |P1x |P2x |P3x |Pex |PDx |SvD |

Fon Fi1 P2 k] IL) P& i
(s (s (s (s (s (s (v
{ { { { { { i

-

Fo?

e
~

-

[o] ® =

High

Loy

Simultaneous

input

In this window, GPIO port input/output, SVD operation, and LCD driver display statuses can be simulated. For
more information, refer to “Peripheral Circuit Simulator (ES-Sim17)” in the “S5U1C17001C Manual.”
The models that can invoke the peripheral circuit simulator have the CPU configuration file “essim17” in the

model information folder (GNU17V3/mcu_model/17xxx).
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2.7.4 Debugger Toolbar Buttons Overview

S Debug -

File Edit Source Refactor Navigate Search Project Run C17 Window

Help

= |[Bisp @32 2RSS S BOOUHE-0- G- 83 v - -3l o0~
Table 2.7.4.1 Debugger Toolbar Buttons
Icon Name Function
&, |[Skip All Breakpoints] Ignores the breakpoints that have been set.
[JF* |[Resume] Executes the program.
[Suspend] Suspends the prog.ram being e)fecuted. In cllebug mode, MCU int(lernal infor-
mation can be monitored and edited, and various items can be configured.
8 |[Terminate] Terminates the GDB debugger.
ZL_ [[Step Into] Executes the current program step.
I, |[Step Over] Executes the current program step including the sub-functions.
_[¥ |[Step Return] Executes the program steps until exiting the current function.

[Instruction Stepping Mode]

The [Step *] commands will be executed in units of assembler instruction when
this button is set to active.

[Launch LCD Utility]

Opens the LCDULil17 window.

[Reset]

Jumps to the head of the program to initialize the general-purpose registers.

[Reset Target]

Resets the target hardware.

[User Command]

Executes a user defined command. Use the “userdefine.gdb” file to define
commands.

[ € CE %

[Debug]

Launches the debugger.
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2.7.5 Program Execution
To execute the program

Step 7: Click the UF* (Resume) button (or select [Resume] from the [Run] menu).

The sample program starts running from the current position. It calculates the square pyramidal numbers (the
number of stacked spheres that constitutes a quadrangular pyramid) from one to nine stories and displays “Tu-
torial OK!” in the [Console] view before being terminated.

& Debug - CAEPSON\GNU17V3\utility\lib_sr\debughdebuglib.c - Edlipse =N %"
File Edit Source Refactor Navigate Search Project Run C17 Window Help
~ (i @  BPEREBOONHE Oy~ ®C - v ilwis o w oo
Quick Access %" B C/Cr+
* Debug = l#* 7= 3 & Variables = el I3 T
4 ¢ Thread [1] (Suspended: Signal "SIGTRAP' received. De » | Name Value
=1 _exit() debuglib.c:32 0x0000832a | o value 0

4 \gdb (12/15/16, 2:43 PM)
W C\Users\scocodworkspacettutorial\Debughtutorial.elf (14

- =

4 i | 3 < »

1 debuglib.c & = 5 2= Outline % -
28 -~ FEERRY e % ¥
29 void _exit(int value) {

3e while (1) {

31 asm volatile("brk™);
»32 }

2| E

34 =

< | I | »
B Console = L] |&EREFE Yoy - O

tutorial Debug [C/C++ Application] C\Users\zocood\workspace\tutorial\Debug\tutorial.elf (12/15/16, 2:43 PM)
Tutorial OK

The program stops by the brk instruction in the _exit function called after the main function has been complete-
ly executed, therefore, the editor opens the source and highlights the stop position.

To suspend the program being executed
The operations shown below can suspend the program being executed during actual software development.

Step 8: To suspend the program so that it will be able to resume, click the (Suspend) button in
the tool bar (or select [Suspend] from the [Run] menu).

To resume the program from the suspended position, click the UF (Resume) button.

Step 9: To terminate the current debug session, click the [ (Terminate) button (or select [Terminate]
from the [Run] menu).

To restart debugging after that, click the L (Debug) button (or select [Debug] from the [Run] menu).
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2.7.6 Debugger Views

Let’s take a look at the main views used for debugging here.

Step 10: Views that are not currently displayed can be opened by selecting them from the [Window]
menu > [Show View] sub-menu.

[Debug] view

4 Debug =
4 [ tutorial Debug [C/C++ Application]
< & MinGW gdb (12/22/15, 1:56 PM) (Suspended)
< o Thread [1] (Suspended: Breakpoint hit.)
= 1 main() tutorial.c:12 0x00008170
W .A\gdb (12/22/15, 1:56 PM)
W C\Users\ioocod\workspace\tutorial\Debug\tutorial.elf (12/22/15, 1:56 PM)

# v =0

This view displays debug information.
In the example above, the displayed contents show that “tutorial.elf” has been loaded to the debugger gdb and
the program execution has been suspended at the main function position in “tutorial.c” (address 0x8170) by hit-

ting a breakpoint.

Editor view
[4 tutorial.c & ==
3% Name : tutorial.c[] ~
s b=
9 #include <stdio.h>
18 #include <sub.h>
11
2-int main(void) {
3 int i;
int old_value, new_value;

m

4
5
6 sub_reset();

7 old_value = new_value = sub_calc(@);
8

9

2}

1

for (i =1; i < 10; i++) {
new_value = sub_calc(i);
if (new_value < old_value) {

This view displays the source being executed or suspended. The current position where the program execution

has been suspended is highlighted in green.
The arrow in the marker bar at the left side of the view indicates the current line pointed by the program coun-
ter and «@ indicates that the line has been set to be a breakpoint.

[Console] view
This view displays debugger messages and is also used as a standard input/output for the target program.

To display debugger messages

Step 11: Select “tutorial Debug [C/C++ Application] ..\gdb” from the El (Display Selected Console)
drop-down list.
|BEEREEE 28y =0

E 1 CDT Global Build Console

El 2 CDT Build Console [tutorial]

] 3 tutorial Debug [C/C++ Application] .\gdb (12/22/15, 3:07 PM)

4 tutorial Debug [C/C++ Application] C:\Users\xocood\workspace\tutorial\Debug\tutorial.elf (12/22/15, 3:07 PM)
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Example of debugger message display

B Console # ¥ Tasks [ Problems @ Executables -
tutorial Debug [C/C++ Application] .\gdb (12/16/16, 10:08 AM)

\Reading symbols from C:\Users\xxxxx\workspace\tutorial\Debug\tutorial.elf...done.
Opening the essiml7_user_def.ini was failed.

Connected to the simulator.

Loading section .vector, size @x80 lma ©x8eee

Loading section .text, size @x2ac lma @x8ese

Loading section .rodata, size ©x18 lma ©x832c

AL_d _dde oo AAAAA Mg L2 Ame
4

L1

|&EE FEEE e~~~ =B

>

* The debugger console allows entering of debug commands to execute. No (gdb) prompt is displayed. Enter

the command to be executed at the last line and then press the [Enter] key.

To use the [Console] view for input/output to/from the target program

Step 12: Select “tutorial Debug [C/C++ Application] C:\ ... \tutorial\Debug\tutorial.elf’ from the El

(Display Selected Console) drop-down list.

Example of target program output
B Console # ) Tasks [ Problems @ Executables -

tutorial Debug [C/C++ Application] C:\Users\soooc\workspace\tutorial\Debug\tutorial.elf (12/16/16, 10:08 AM)
Tutorial OK

[Memory Browser] view

< B Console +I Tasks [l Problems 2 Executables O Memory Browser % ‘

*

v ||Go

This view displays the contents of the target memory specified.

To specify the memory area to be displayed

| &EEEE 8~y =0

New Tab

Step 13: Enter the memory address or variable name to be monitored into the text box and then

click the [Go] button (or press [Enter]).

B Console ¥ Tasks ! Problems @& Executables O Memory Browser &
0x0

e 1m | =
¢ I |

oxeoeoeeee FFFFFFFF 1 20 1A 14 45 JYYV. ... ceeaiaa.n E...
0x00000018 00450000 0001680E0 BERRRR4AS5 0EOROE02 DORRRRRe BRBREEEe . LE.. ... Eoovnoiiiat
©x00000030 ©0PARL1D 6F74866A 6C616972084E4F20 000000 BEOROEEO
Ox00000048 LB COCLEEEE 81000080 AAAAAAAA AAAAAAAA AALAAAAR

=

.
0x0 <Traditional>

B

1 »

The memory contents are displayed from the specified address in hexadecimal dump format. The memory con-
tents can also be edited by clicking the memory value and entering a numerical value from the keyboard.
Clicking the [New Tab] button opens a new tab page. Use this when monitoring two or more areas.
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To change the display format

Step 14: Right-click in the view to display a context menu and select the desired display format.

%4 Add Watchpoint (C/C++)...

Find and Replace Cirl+F

Panes 4

Endian 4

Text 4

Cell Size 4

Radix *| @ Hex

Columns 4 Decimal Signed

Update Mode 4 Decimal Unsigned

Copy , Octal

Reset To Base Address Binary

Refresh [

U

B Console + Tasks 2! Problems & Executables O Memory Browser & sy | £ =
0x0 <Traditional> #
ex - 1 1 32 26 20 YYYV.... e
ex 14 9 0004521984 5536 9 2 E..... Ewnt Evvvnnns (=l
ox 28 0000655645 1869873162 1818323314 .............. torial
0x0000803C 0004935456 OK.ovii e

This example changes a HEX format into a signed decimal format. In addition to this, text encode format, num-
ber of columns, number of bytes in each column, and other conditions can be selected.

Also this context menu provides the [Find and Replace] menu item allowing retrieval/replacement of the speci-
fied number/character string.

& Find / Replace Memory = @
Find:
Replace With:
Direction Range
@ Forward Start address: 0x00000000 -
© Badkward End address: OxFFFFFFFF -
Format Options
@) ASCII String Wrap Search
) Hexadecimal | Case Insensitive
©) Octal
(© Binary
() Decimal
() Byte Sequence
Find Find All
@ Replace/Find Replace
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To export memory data to a file
The specified memory area can be output to a file.

Step 15: Click the ¥ (Export) button to bring up the [Export Memory] dialog box.

Format: |Plain Text

Start address:  0x0 End address: 0x100 Length: 256
File name: C\Users\xocood\workspace\tutorial\dump_0x0_ _

- Export Memory ‘?‘@

@ o |

Step 16: Set the output format (text, binary, or S record), address range, and file name, and click the

[OK] button.

Output examples:

Text

FFFFFFFF 01000000 20000000 1A000000 14000000
45000000 00004500 00000100 45000000 02000000
00000000 00000000 OA001DO1 OAO0746F 7269616C
204F4B00 00000000 00000000 00000000 00000000
00000001 AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA
AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA AAAAAAAA

S record

S31500000000FFFFFFFF01000000200000001A000000B3
S$31500000010140000004500000000004500000001003B
S$315000000204500000002000000000000000000000083
S315000000300A001D010A00746F7269616C204F4B0043
S$3150000004000000000000000000000000000000000AA
S$3150000005000000001AAAAAAAAAAAAAAAAAAAAAAAAAL

[EmbSys Registers] view

B Console + Tasks [ Problems & Executables O Memory Browser - EmbSys Registers 2
@ ERROR: Please select a chip using the preference page (c++/Debug/EmbSys Register View)

Register Hex Bin Reset Ac... Address Description

This view displays the contents of the memory-mapped core/peripheral circuit control registers and vector table.

To specify the model
A model must be selected for this view to display the contents.

Step 17: Click the @ button to bring up the [Preferences] dialog box and set the selection items as

below. Then click the [OK] button to close the dialog box.

Architecture: SIC17
Vendor: EPSON
Chip: Model name (e.g. SIC17W23)
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%Preferences = ‘@
> EmbSysRegView EmbSysRegView
A Periperal Register View for embedded system
Architecture: Chip description
Epson S1C17w22/S1C17w23 ;
Vendor: - §1C17 Family MCU (16-bit RISC processor)
- 64K bytes flash memory
Chip: - 4K bytes RAM
- S1C17w23
S1C17W23 v - 96K bytes flash memory
- 8K bytes RAM
Board: - 576 bytes display RAM
--- none --- v
@ oK || concel

B Console ¥ Tasks [ Problems 2 Executables - EmbSys Registers 2 ==

@Arch: S1C17 Vendor: EPSON Chip: S1IC17W23 Board: --- none ---

Register Hex Bin Reset Ac... Address Description

+ &= Peripheral Peripheral Circuit Control Registers

& Core S1C17 Core
+ &= Vector Table Vector Tables

To display current register values

Step 18: Expand [Peripheral] > [(Peripheral circuit)] to display the register to be monitored. Clicking
the icon on the left of the register name enables the register value to be displayed in hexa-
decimal and binary.

B Console ¥ Tasks 2! Problems 2 Executables ‘- EmbSys Registers £ ==
g/—\rch: S1C17 Vendor: EPSON Chip: S1C17W23 Board: -—- none —-
Register Hex Bin Reset Ac... Address Description
4 (= Peripheral Peripheral Circuit Control Registers (=
4 = MISC MISC Registers

[= MSCPROT 0x0000 0000000000000000 0x0000 RW 0x0000... MISC System Protect Register

[ MSCIRAMSZ 0x001B  RW 0x0000... MISCIRAM Size Register -
< m 3

If the running program alters the register value, the display will be updated to the latest value after the program
execution is suspended. The register values can be altered by clicking on the value displayed.

[Variables] view

= Variables # % Breakpoints % Registers = Modules E| & ri s
Name Value

[N 1

- old_value 0

- new_value 0

This view displays the names and values of the variables located within the scope range from the position
where the target program has been suspended. The variable values can also be edited by selecting the value in
the [Value] column and entering a numerical value from the keyboard.
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[Registers] view

t=Variables “ Breakpoints !/ Registers ¥ = Modules

Name Value
Wit r5 0x0
W6 0x0
7 0x0 =
i sp 0x7b8 -
8 pe 0x00008170 |+
< | I} | »

No details to display for the current selection.

This view displays the CPU register values at the time the target program has been suspended.
The register values can also be edited by selecting the value in the [Value] column and entering a numerical

value from the keyboard.

[Expressions] view

- Variables ° Breakpoints % Expressions & !iii Registers = Modules ==

£ B & [Fr e =
Name Value

% Add new expression

Variables can be registered to this view to monitor the values when the target program has been suspended.

Step 19: To register an expression, click [+ Add new expression] and enter the variable name to be
monitored.

= Variables ® Breakpoints ¢ Expressions ¢ !iii Registers ® Modules
B+ X%K[Ter T

Name Value

x5y e 0

% Add new expression

Note: When the target program moves outside the scope range of the variable, the value cannot be
displayed as an error.
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[Breakpoints] view

= Variables ® Breakpoints 2 & Expressions ! Registers = Modules ==
REBIw|BESG T
v@ tutorial.c [line: 24]

This view displays the breakpoints that have been set. Deselecting the checkbox disables the breakpoint (the
program execution will not be suspended at the breakpoint until it is selected to be enabled again). For how to
set breakpoints, refer to the next section.

[Outline] view
&= Outline & cEERERY e % YO
4 stdio.h

4 sub.h

e main(void) : int

This view displays the structure (include files and functions) of the file being currently displayed in the editor.
By clicking a displayed element, the editor display can be moved to the desired position quickly.

[Disassembly] view

&% Outline = Disassembly

Fnter location he - | & & B 3 =

main: -
»0e008170: | sub.a %sp,0x8
16 sub_reset(); =
60008172: call ex3e7 Tl
17 old_value = new_v
00088174 : 1d %re,oxe
00088176: call 8x3ea
00028178 1d [%sp+ex2],
0e0e817a: 1d %roe, [%sp+€
900@817¢: 1d [%sp+ox4],
19 for (i =1; i< 1
eeoeglve: 1d %re,exl
ee0eslse: 1d [#%sp+ex6],
00008182 jpr exd 2

« L »

This view displays the disassembled codes of the C source from the currently suspended position.

The arrow in the marker bar at the left side of the view indicates the current line pointed by the program coun-
ter and «@ indicates that the line has been set to be a breakpoint.

This view allows setting of breakpoints and step execution.
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2.7.7 Specifying Breakpoints

The program execution can be suspended at the specified position to monitor variable and register values at that
point. To do this, add breakpoints as shown below.

To add a breakpoint

Step 20: Double-click on the line number “24” of “tutorial.c” in the editor or on the marker bar at the

left side of the line.

¢ tutorial.c ® ‘& debuglib.c

~int main(void) {
int i;
int old_value, new_value;

sub_reset();
old_value = new_value = sub_calc(®);

for (1 =1; i< 10; i++) {

new_value = sub_calc(i);
if (new_value < old_value) {
break;

old_value = new_value;

+@ appears on the marker bar to indicate that the line is set to be a breakpoint.
Let’s execute the program again.

Step 21: Click the % (Debug) button in the tool bar to execute from the beginning of the program.

Step 22: Click the U (Resume) button in the tool bar (or select [Resume] from the [Run] menu).

The sample program starts running and stops at line 24 in “tutorial.c.”

[@ tutorial.c % % debuglib.c

2=int main(void) {
int i;
int old_value, new_value;

sub_reset();
old_value = new_value = sub_calc(@);

for (1 = 1; i < 10; i++) {

new_value = sub_calc(i);
if (new_value < old_value) {
break;

J T
old_value = new_value; < Breakpoint is hit

Take a look at the [Variables] view. It shows that the variables are set as follows:

= Variables ¥ % Breakpoints “ Expressions i Registers = Modules

8| &
Name Value
o 1
- old_value 0
®: new_value 1

1
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The sub_calc function calculates the 1st (i = 1) square pyramidal number and the “new_value” (result) is set to 1.
This value has not been substituted to “old_value” yet, so the program is suspended before executing line 24.

Step 23: Repeat the program execution using the I (Resume) button.

The variable values in the [Variables] view change as follows. It shows that the calculation is being performed
correctly.

i=1,new_value = 1 (1st square pyramidal number = 1)
i=2,new_value =5 (2nd square pyramidal number = 5)
i=3,new_value = 14 (3rd square pyramidal number = 14)

i=9,new_value =285 (9th square pyramidal number = 285)

To disable breakpoints

The following shows how to disable a breakpoint without clearing the setting.

How to operate in the editor

Step 24: Right-click on the line number or «& and select [Disable Breakpoint] from the context menu

appeared.

Toggle Breakpoint Ctrl+Shift+B
Add Breakpoint... Ctrl+Double Click
Add Dynamic Printf...
Disable Breakpoint Shift+Double Click
Breakpoint Properties... Ctrl+Double Click
Breakpoint Types ’
Go to Annotation Cirl+1
Add Bookmark...
Add Task...

v Show Quick Diff Ctrl+Shift+Q

¥ | Show Line Numbers
Folding ’
Preferences...

There is a limitation in the number of breakpoints that can be enabled simultaneously on the ROM. Therefore,
unnecessary breakpoints should be disabled.
When the breakpoint is disabled, the marker in the editor changes to «'.

* To enable the breakpoint again, select [Enable Breakpoint] from the context menu that appears with the same
operation.

How to operate in the [Breakpoints] view

Step 25: Deselect the checkbox of “tutorial.c [Line: 24].”

= 0

XRBHA|BES ~

= Variables % Breakpoints % Expressions !!i Registers = Modules

| I:‘«o tutorial.c [line: 24]

No details to display for the current selection.

* To enable the breakpoint again, select the checkbox.
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To clear breakpoints
How to operate in the editor

Step 26: Double-click on the line number “24” or & () of “tutorial.c” in the editor.

How to operate in the [Breakpoints] view

Step 27: Select “tutorial.c [Line: 24]” and click the 3 (Remove Selected Breakpoints) button.

* The breakpoint operations in the editor can also be performed in the [Disassembly] view in the same manner.

2.7.8 Step Execution

So far, the program was executed continuously. In addition, it can be executed step-by-step to check behavior of
each program step.

Step 28: Click the %3 (Debug) button in the tool bar to execute from the beginning of the program.

To execute C source lines step-by-step
To step through the source lines in a function called

Step 29: Click the Zi (Step Into) button in the tool bar.

Every time the button is clicked, the source line highlighted in green is executed and the highlighting moves to
the next source line to be executed.

1. @ tutorialc % @ sub.c

3% Name : tutorial.d]
8
9 #include <stdio.h>
16 #include <sub.h>
11
#12 int main(void) {
13 int i;
14 int old_value, new_value;
15
16 sub_reset();
17 old_value = new_value = sub_calc(@e);
18
19 for (i = 1; i < 10; i++) {
20 new_value = sub_calc(i);
(21 if (new_value < old_value) { -

4 »

>

m

2. B tutorialc # @ sub.c ==
3% Name : tutorial.c] ~
8

S #include <stdio.h>
16 #include <sub.h>
11
12-int main(void) {
13 int i;
14 int old_value, new_value;
15
16 | sub_reset();
17 old_value = new_value = sub_calc(@);
18
19 for (1 =1; 1< 18; i++) {
20 new_value = sub_calc(i);
21 if (new_value < old_value) { -

m

[Step Into] executes the source lines in the sub_reset and sub_calc functions step-by-step when they are called.
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3. Btutoriale B subc ®

8

9 #include <sub.h>
1e

11 int sub_count;
12 int sub_summary;
13

“void sub_reset(void) {
sub_count = 8;
sub_summary = @;

¥
18
19=int sub_calc(int number) {
2e int summary = sub_summary + sub_count * number;
21
22 sub_count++;

Step 30: Click the .[2 (Step Return) button within a function.

m

[Step Return] returns from within a function to the caller in one step by continuously executing the remainder

of the function being currently stepped through. The -[& (Step Return) button will be available when a function

is called.

4. ¢ tutorial.c ¥ [d sub.c
3% Name : tutorial.c[]
8
9 #include <stdio.h>
12 #include <sub.h>
11
2-int main(void) {
int i;
int old_value, new_value;

sub_reset();
| old_value = new_value = sub_calc(®);

for (1 =1; i < 10; i++) {

new_value = sub_calc(i);
if (new_value < old_value) {

To continuously execute the source lines in a function

Step 31: Click the 2 (Step Over) button in the tool bar.

m

[

As with [Step Into], [Step Over] steps through one line at a time. However, functions are executed continuously

as one line from being called to return. Thus, the source lines within the functions that do not need debugging

can be skipped.
5. | @ tutorial.c # | & sub.c -
3¢ Name : tutorial.c[] -
: il
9 #include <stdio.h>
1@ #include <sub.h>
11 =
2-int main(void) {
int i;
int old_value, new_value;
sub_reset();
old_value = new_value = sub_calc(®);
| for (i =1; i < 10; i++) {
new_value = sub_calc(i);
if (new_value < old_value) { -
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To step through the program in mnemonic instruction units

Step 32: Click the i (Instruction Stepping Mode) button to turn it to ON.

The [Disassembly] view becomes active and the subsequent step execution will be performed in mnemonic in-
struction units within the [Disassembly] view.

To return to the C source step execution, click the 3% (Instruction Stepping Mode) button to turn it to OFF.

The operations to step through are the same as the C source described above.

[Step Into] Executes one instruction at a time including the instructions within subroutines called.

[Step Over]  Executes one instruction at a time but subroutines called are executed continuously.

[Step Return] Returns from a subroutine to the caller in one step by continuously executing the remaining in-
structions in the subroutine.

2.7.9 Reset

Resets can be issued to the target CPU or target board by selecting a menu item.

To reset the target CPU

Step 33: Select [Reset] from the [c17] menu.
The debugger executes the GDB command file “reset.gdb” to reset the target CPU.

To reset the target board

Step 34: Select [Reset Target] from the [c17] menu.

The debugger executes the GDB command file “reset_target.gdb” to reset the target board. This function is ef-
fective only in ICDmini mode. Furthermore, the target board must be equip with a pin for inputting a reset sig-
nal from the ICDmini.

2.7.10 C17-Specific Debug Functions

The [C17] menu provides the following functions in addition to the reset issuance functions shown in the previous
section:

1. Launch LcdUtility

Launches the “LcdUtil17” utility used to design the LCD panel screen for the peripheral circuit simulator. For
detailed information on the “LcdUtill7,” refer to Section 10.8, “LCDULtil17 (LCD Panel Customizing Tool),”
in the “S5U1C17001C Manual.”

2. User Command
Executes the GDB command file “userdefine.gdb.” This file is generated in the project folder when the project
is newly created. The user can edit the contents of this file freely using the editor.
3. Debug Command
The following commands can be executed by selecting from the sub-menu:
cl7 rst Resets the CPU.
cl7 rstt Outputs a reset signal to the target board. (ICDmini mode only)
cl7 int Issues an interrupt request of the specified interrupt number. (Simulator mode only)
c17 intclear Cancels the interrupt request of the specified interrupt number. (Simulator mode only)
cl7 tm Configures the trace function. (Simulator mode only)
c17 chgclkmd  Configures whether DCLK is switched to the high-speed clock when a break occurs or not.
(ICDmini mode only)
cl7 flv Sets the flash programming voltage of ICDmini Ver. 2.0. (ICDmini mode only)
cl7 flvs Clears the flash programming voltage set to ICDmini Ver. 2.0. (ICDmini mode only)
For details of each command, refer to Section 8.5, Command Reference,” in the “S5U1C17001C Manual.”
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2.7.11 Terminating the Debugger

Step 35: Click the [ (Terminate) button in the tool bar.

To switch the perspective back to [C/C++], click the [C/C++] button. To terminate the IDE, select [Exit] from
the [File] menu.
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3 Tutorial 2 (Importing an Existing Project)
If an S1C17 Family application has been developed using the IDE, the development can be continued or the pro-

gram can be revised by importing that project into the IDE on another PC. Another application can also be devel-
oped based on that project. This chapter shows how to import projects. For other procedures, refer to Tutorial 1.

3.1 Importing a GNU17 Ver. 3.x project

The projects created using GNU17 Ver. 3.x can be imported without any modification.

Sample project folder used
C:\EPSON\GNU17V3\sample\tutorial

The project folder in the workspace cannot be overwritten by importing a project with the same name using the
IDE. Therefore, the tutorial project created in Tutorial 1 must be deleted before starting this tutorial.

Step 1: Launch the IDE.

If Tutorial 1 has not been started yet, the following operations (Steps 2 and 3) to delete the project are not neces-
sary.

To delete a project

Step 2: Select “tutorial” in the [Project Explorer] view and press the [Delete] key or select [Delete]
from the [Edit] menu (or context menu that appears by right-clicking).

This will bring up the [Delete Resources] dialog box.

& Delete Resources = I@

\_@l Are you sure you want to remove project 'tutorial' from the workspace?

[Delete project contents on disk (cannot be undone§

Project location:

C\Users\socood\workspacehtutorial

Preview > ] I OK ] l Cancel

Step 3: Select the [Delete project contents on disk (cannot be undone)] checkbox and click the [OK]
button.

Delete project contents on disk (cannot be undone} ‘

% The [Delete project contents on disk (cannot be undone)] checkbox is deselected by default. Clicking the [OK]
button with the checkbox deselected deletes the tutorial project from the [Project Explorer] view but the proj-
ect folder on the disk is not deleted. It can be imported again.

Clicking the [OK] button with the checkbox selected deletes the project from the workspace directory on the
disk as well as from the [Project Explorer] view. It is no longer able to be bring back.

To import a GNU17 Ver. 3.x project
Step 4: Launch the IDE and select [Import...] from the [File] menu.

The [Import] wizard will start.
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Step 5:

Step 6:

3 Tutorial 2 (Importing an Existing Project)

=] Import
Select

Create new projects from an archive file or directory.

Select an import source:

type filter text

SR =>™
Y

=

= Existing Projects into Workspace
4 File System

£ GNU17 V2 Project

[ Preferences

= CC+H+ -

Select [General] > [Existing Projects into Workspace] from the list being displayed and click

the [Next >] button.

Select the project folder to be imported, “C:\EPSON\GNU17V3\sample\tutorial,” using the

[Browse...] button at [Select root directory:].

%Import
Import Projects

Select a directory to search for existing Eclipse projects.

(7) Select archive file:

Projects:

@) Select root directory: CAEPSON\GNU17V3\sample\tutorial

= (2

b

- Browse...

A Browse...

tutorial (CAEPSON\GNU17V3\sample\tutorial)

Select All
Deselect All

Options

D Search for nested projects

Eopy projects into workspacei

|| Hide projects that already exist in the workspace

Working sets
"] Add project to working sets

Finish ] [ Cancel l

Selecting the [Copy projects into workspace] check box will make a copy of the project into the workspace di-

rectory and the original project files will not be modified.
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Step 7: Click the [Finish] button.
The imported project appears in the [Project Explorer] view.

&5 Project Explorer % ==
A e <
4 | tutorial
- ¥ Binaries
- @l Includes
£ inc
£ sre
- & Debug
E gdbmini2.ini
B gdbmini3.ini
B gdbsim.ini
E gpdata.ini
B Idsyms.ini
2 reset_target.gdb
E reset.gdb
E tutorial Debug.launch

Step 8: Select “tutorial” in the [Project Explorer] view and select [Properties] from the [Project]
menu (or context menu that appears by right-clicking) to bring up the [Properties] dialog

box. Then, select [GNU17 Setting] from the property list.

e Properties for tutorial
GNU17 Setting
» Resource
Builders Target CPU S1C17 =
» C/C++ Build SP Register Initial Value FCO

» C/C++ General
GNULT Setting | Mooty Model REGULAR =
Linux Tools Path REGULAR : Locate program in 16MB (24 bit) aree
Project References | SMALL  : Locate program in 64KB (16 bit) area.

Refactoring Histor | GcC Version

Run/Debug Settin
 Task Repository Flash Security Key

WikiText Version
Password

Flash Protect Bits

= e e

- v v

m

Area Write protect Read protect
< | m » B =2
@ [ OK ] [ Cancel
Confirm the basic configuration of the project in this page and reconfigure if necessary.
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Changing the GCC version

Step 9: Select the version of the C compiler “gcc” to be used from the [GCC Version] drop-down
list as necessary. Normally use with [6.4].

* When the GCC version is changed, check if the settings shown below are updated in the [Properties] dialog
box.

1) [C/C++ Build] > [Environment] > [GCC17-LOC] > [ Value]

<When 4.9 is used> <When 6.4 is used>
${GNU17_LOC}\gcc4 ${GNUI17_LOC}\gcc6

2) [C/C++ Build] > [Settings] > [Tool Settings] > [Cross Settings] > [Path]
<When 4.9 is used> <When 6.4 is used>
C:\EPSON\GNU17V3\gcc4 C:\EPSON\GNU17V3\gcc6

3) [C/C++ Build] > [Settings] > Tool Settings] > [Cross GCC Compiler] > [Optimization] > [Optimization Level]
<When 4.9 is used> <When 6.4 is used>
-00/-01/-02/-03/-0s -00/-01/-0Os

4) [C/C++ Build] > [Settings] > [Tool Settings] > [Cross GCC Compiler] > [Debugging] > [Other debugging flags]
<When 4.9 is used> <When 6.4 is used>
-gstabs -g
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3.2 Importing a GNU17 Ver. 2.x Project

This section shows a procedure to import a project created using GNU17 Ver. 2.x into GNU17 Ver. 3.x and to build
it. The startup processing library “crt0.0,” which is a GNU17 Ver. 3.x function, is not used. The following operation
procedure is required.

1. Preparation of a linker script file

2. Configuration of linker options

3. Modification of the source code

4. Modification of the GDB command file

The following shows this operation procedure.

Preparing the sample project

The sample project used in this tutorial is provided as a ZIP file in the “C:/EPSON/GNU17V3/sample” folder.
First, extract this file.

Step 1: Right-click “tutorial_v2import.zip” in the sample folder to bring up a context menu and
select [Extract All...] to extract the file. In the dialog box that appears, specify the folder
shown below as the destination.

C:\EPSON\GNU17V3\sample\tutorial_v2import

If this project has already been imported, delete the “tutorial_v2import” project including the project folder on
the disk (refer to “To delete a project” in Section 3.1).

To import a GNU17 Ver. 2.x project

Step 2: Launch the IDE and select [Import...] from the [File] menu.

The [Import] wizard will start.

& Import = @
Select -3\4 D

Select an import source:

type filter text

¢ GNU17 V2 Project -
[ Preferences
e CfCH E
= Git
& Install =

Step 3: Select [General] > [GNU17 V2 Project] from the list being displayed and click the [Next >]
button.

Step 4: Select the project folder to be imported, “C:\EPSON\GNU17V3\sample\tutorial_v2import,”
using the [Browse...] button at [Project folder:].
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= = -5 el
GNU17 V2 Project Import Wizard
A GNU17 V2 project folder is selected.

Project folder: CAEPSON\GNU17V3\sample\tutorial v2import

@ [ < Back H Next > I [ Einish ] l Cancel

Step 5: Click the [Finish] button.

Step 6: “ImportV2Note” (C:\EPSON\GNU17V3\doc\ImportV2Note.ixt) is displayed. Close it after
reading.

The imported project appears in the [Project Explorer]| view.

5 Project Explorer 2 = O

28 e -

+ I tutorial_v2import

Step 7: Select “tutorial_v2import” in the [Project Explorer] view and select [Properties] from the
[Project] menu (or context menu that appears by right-clicking) to bring up the [Properties]
dialog box. Then, select [GNU17 Setting] from the property list.

= Properties for tutorial v2import = ‘@
GNU17 Setting T
» Resource N
Builders Target CPU S1C17 M
» C/C++ Build SP Register Initial Value FCO

» C/C++ General M Model REGULAR
GNU17 Setting e ecs

REGULAR : Locate program in 16MB (24 bit) aree

m

Linux Tools Path

Project References SMALL  : Locate program in 64KB (16 bit) area.

Refactoring Histor | ¢ Version 6.4 -

Run/Debug Settin
» Task Repository

WikiText Version

Flash Security Key

Password

Flash Protect Bits

Area Write protect Read protect

@ [ OK ] I Cancel

Confirm the basic configuration of the project in this page and reconfigure if necessary.
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Preparing a linker script file

Step 8: Drag and drop the “nocrt0.x” file on the “tutorial_v2import” project in the [Project Explorer]
view from the “C:\EPSON\GNU17V3\sample\nocrt0_gcc6” folder. When the [File Opera-
tion] dialog box appears, select [Copy files] and click the [OK] button.

& C/C++ - Edlipse
File Edit Source Refactor Navigate Search Project Run C17 Window Help

(== =]

Tl [ @ v @iNBUCLEEYy @Yy @y vy O v~y Qv @o g i

T I Quick Access E’|%C/C++ % Debug

5 Project Explorer 2~ B ° 0 =gz o B
@« - -

4 (5 tutorial_v2import An outline is not

@I available.
2 in
s Bsrc
gdbminiZ.ini
gdbrini3.ini
gdbsi
gpdatg.ini
Idsymslini

tutorial_vRim

]
B userdefine\g E\@ 7
®v|| « sample » nocrtO_gcc6 » "‘1” Search sample_gcc6 P| ‘Bin
Organize ~ Open ~ Burn New folder EERR EJ @
Name Date modified Type Size N

< = @1 gdbmini2 12/2/2016 10:10 AM  Configuration settin... >
& tutorial v2import @1 gdbmini3 12/2/2016 10:10 AM  Configuration settin...
@ gdbsim 12/2/2016 10:10 AM  Configuration settin... | |
“| gpdata 4/22/2015 4:23 PM Configuration settin... 7
\i! ldsyms 3/15/2016 8:30 AM Configuration settin...
| Y] nocrto.x 12/2/2016 10:10 AM X File i
readme 3/15/2016 8:30 AM Text Document

i b

Edit this linker script file before being used.

Modify the specification of the object file that defines the vector table; replace “boot.o” with the file created by
the user (“vector.0” in this sample).

Step 9: Double-click “nocrt0.x” in the [Project Explorer] view to open it with the editor.
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& C/C++ - tutorial_v2import/nocrt0.x - Eclipse E'@
File Edit Source Refactor Navigate Search Project Run C17 Window Help
i [ v | > o B By [y @y vO xR ~yQy EHS v iEl
I wilw i v ow Quick Access @| f& C/C++ |4 Debug
@ Project Explorer . ~ & B nocrt0.x i S8 =gn =
BEEl e ~ 1|/* Default linker script, for normal execut - C
4 G5 tutorial_v2import 2 0UTPUT_FORMAT ("elf32-c17") _ | Anoutline is not
- & Includes 50UTPUT_ARCH(<17) =| available.
o 4ENTRY(_start) —
fne 5 SEARCH_DIR(.);
& src & MEMORY
5 gdbmini2.ini 79
E gdbmini3.ini 8 %ram : ORIGIN = @, LENGTH = 32
E gdbsim.ini 1:} irom : ORIGIN = 8x8eee, LENGTH = 48
E gpdata.ini 11 SECTIONS
[ Idsyms.ini 124
[ nocrt0.x 13 .bss (NOLOAD) : -
2 reset_target.gdb 4| m »
E reset..gldb ) b 2 Pro.. 2 ~ B EmbSys Registers - B
ft”tozafj"z'mdp;"t Debt @ ¥ [ Arch: S1C17 Vendor: EPSON Chip: S1C17
- userdetine.g 0 itemns Register Hex Bin
Description - = Core
= Vector Table
4 m SN 1] »ooA 1] »
Writable Insert 1:1

Step 10: Correct the following three parts and save the file.

1. Change the boot processing routine.
ENTRY (boot) — ENTRY (boot)
« [t is not necessary to edit this part in this example.

2. Change the vector table.
.vector :

{
PROVIDE (__ START vector = .) ;

KEEP (*boot.o(.rodata)) — KEEP (*vector.o(.rodata))
} > irom

3. Exclude the vector table from the “.rodata” section.
.rodata :

{
PROVIDE (__ START rodata = .) ;

r
* (EXCLUDE_FILE (*boot.o) .rodata) — *(EXCLUDE_FILE (*vector.o) .rodata)
*(.rodata.*)

PROVIDE (__END rodata = .) ;
} > irom
Configuring linker options
Configure the following linker options so that the linker script file prepared will be used.
Step 11: Select “tutorial_v2import” in the [Project Explorer] view and select [Properties] from the

[Project] menu (or context menu that appears by right-clicking) to open the [Properties] dia-
log box. Then select [C/C++ Build] > [Setting] to open the [Tool Settings] tab page.

Step 12: Select [Cross GCC Linker] > [General] from the setting list in the [Tool Settings] page and
select [Do not use standard start files (-nostartfiles)] in the page that appears.
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type filter text
> Resource o
Builders
4 C/C++ Build
Build Variabl
Environment
Logging
Settings
Tool Chain £
» C/C++ General
GNU17 Setting
Linux Tools Pat
Project Referer
Run/Debug Se
» Task Repositor
WikiText 82
] | m 3

@

= Properties for tutorial_v2import

Settings

o [ e

- v -

Configuration: lDebug [ Active ]

= ] l Manage Conﬁguratians...l

& Tool Settings ‘.ﬂ" Build Step5| Build Artifactl Binary Parsers | @ Error Parsers‘

m

Do not use standard start files (-nostartfiles)
"1 Do not use default libraries (-nodefaultlibs)
[INo startup or default libs (-nostdlib)

[T omit all symbol information {-s)

["] No shared libraries (-static)

& Cross Settings
- & Cross GCC Compiler
< & Cross GCC Linker
(2 General
2 Libraries
2 Miscellaneous
(= Shared Library Settings
- ® Cross GCC Assembler

|

Cancel l

Step 13: Open the [GNU17 Setting] page of the [Properties] dialog box and select “nocrt0.x” from
the [Linker Script] drop-down list.

type filter text

> Resource
Builders

» C/C++ Build

» C/C++ General
GNU17 Setting
Linux Tools Path
Project References
Run/Debug Settin

» Task Repository

WikiText
[ m r

= Properties for tutorial_v2import

GNU17 Setting

Target CPU S1C17 na
SP Register Initial Value FCO
Memory Model REGULAR N

REGULAR : Locate program in 16MB (24 bit) arez

SMALL : Locate program in 64KB (16 bit) area.

GCC Version 6.4 =

I

Linker Seript nocrt0.x

Flash Security Key
Version
Password

Flash Protect Bits

= B

- v -

m

| |

Cancel

Step 14: Click the [OK] button to close the [Properties] dialog box.

Editing the source code

If the boot processing (“void boot(void)” in “vector.c” in this example) or another routine has the following de-
scriptions, the source code should be edited for using the standard I/O and other functions.

1. _init_sys();

Delete “_init_sys();” because it has not been defined in GNU17 Ver. 3 x.

2. _init_lib();

Add (1) and (2) shown below because “_init_lib();” has not been defined in GNU17 Ver. 3 x.

(1) Delete “#include <libstdio.h>"" and add the following descriptions:

#include <smcvals.h>
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
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(2) Add a “_init_lib” function.

static void _init_lib(void);

int errno;

FILE iob[FOPEN MAX + 1];
FILE *stdin;

FILE *stdout;

FILE *stderr;

unsigned long seed;
time_t gm sec;

static void _init_lib(void) {
/* initalize for general */
errno = 0;

3 Tutorial 2 (Importing an Existing Project)

/* clear error number */

/* initalize for io stream in io.lib */

_iob[0]. flg = UGETN;
_iob[0]._buf = 0;
_iob[0]._fd = 0;
_iob[l]. flg = UGETN;
_iob[1l]. buf = 0;
_iob[1]. fd = 1;
_iob[2]._flg = _UGETN;

_iob[2]. buf = 0;
“iob[2]. fd = 2;

stdin = & iob[0];
stdout & iob[1];
stderr & iob[2];

/* initialize stdin stream */

/* initialize stdout stream */

/* initialize stderr stream */

/* initialize each file pointer */

/* initialize for others in lib.lib */

seed = 1;
gm_sec = -1;

}
3. _exit();

Edit the (1) to (3) parts shown below because “_exit();” has been defined in GNU17 Ver. 3 x.

/* initialize random seed */
/* initialize time */

(1) Delete “void _exit(void);” and add the following description:

extern void _exit(int);
(2) Delete “void _exit(void);.”

(3) Add an argument to “_exit();.”
void boot(void)

{

_exit(0);
}

Editing the GDB command file

// In last, go to exit in sys.c

Correct the specified vector table address to the user definition (“vector” in this sample).

Step 15: Double-click “gdbsim.ini” in the [Project Explorer] view to open it with the editor and
change “c17 ttbr & vector” to “c17 ttbr &vector.” Then save the file.
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HryErydr@ritvOr ey QyEmoY

=m0

1

| & | EgEE)# oo
[}

= B8

Quick Access

» -
Eou
, o -

An outline is not
available.

6# Please uncomment following commented out

»

B . EmbSys Registers -8

< 8 Arch: S1C17 Vendor: EPSON Chip: S1C17

& C/C++ - tutorial v2import/gdbsim.ini - Eclipse
File Edit Source Refactor Navigate Search Project Run C17 Window Help
G ® & ~w w@
& w & w0 O - -
@ Project Explorer 2~ B B *gdbsim.ini &
Bl e ~ 1# set output-radix 16
4 I tutorial_v2import 2¢17 ttbr &vector
+ & Includes 2;17 mzde:!. 17
. arget sim

& inc 5 load

2 src

E gdbmini2.ini 7hbreak WRITE_FLASH

Bl gdbmini3.ini 8 commands

B gdbsim.ini 9pr1n1-:'F %s" ,WRITE_BUF

. 16 continue

E gpdata.ini 11 end

5 Idsyms.ini 12

B nocrt0.x

E reset_target.gdb < | i

E reset.gdb 2 pro.. =

= tutorial v2import Debt

B userdefine.gdb 0 items Register - =

Description . & Core
& Vector Table
< i b b >
Writable Insert 2:

The necessary modification has been completed. Hereinafter, building and debugging the project can be performed

in the normal operation procedure.
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Appendix A Sections and Linker Script

A.1 Sections

This section describes the concept of section management that is required when creating source files and linking.
The source file contains data with various attributes, such as program code, constants, and variables. In an embed-
ded system, data management must assume that data will be arranged in different memory devices such as ROM
(flash memory) and RAM. For this reason, logical areas called “sections” are provided to enable management of
data with their attributes.

For example, if a program is created on the assumption that program codes present in multiple source files will be
arranged in one section, program codes can easily be combined from these source files when linked, and will con-
sequently be arranged in the same ROM. And since addresses can be specified separately for each file, they can be
arranged on separate devices, such as internal ROM and external ROM.

Four broad categories (attributes) of sections are supported by the C compiler xgcc, and data is arranged in the ap-
propriate section according to the contents of the source files.

(1) .text section
Program codes are arranged here. All codes are eventually written to ROM.

(2) .data section
Readable/writable data with initial values are arranged here. The initial values are written to ROM, from which
it is transferred to RAM by the program before use.

(3) .rodata section
Variables defined with const are arranged here. They are eventually written to ROM.

Although the vector table has the “.rodata” attribute, the dedicated output section “.vector” is provided, as it
must be arranged in the specific location. In GNU17 Ver. 3 .x, the boot processing library “crt0.0,” which will be
linked by default, includes a vector table and it will be arranged in the “.vector” section.

(4) .bss section
Variables without initial values are arranged here. A RAM space is allocated without a specific value.
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A.2 Linker Script

The linker script is used to specify storing and executing locations of each section, and to control linking. A default
linker script is incorporated in the linker and is used unless otherwise specified. A custom linker script file created
by the user can also be used.

The following shows an example of standard linker script. To display the default linker script, execute “ld
--verbose” at a command prompt.

Standard linker script example

OUTPUT_ FORMAT (“elf32-cl7") (1)
OUTPUT_ARCH(cl17)

ENTRY(_start)

SEARCH DIR(.);

MEMORY 2
{

iram ORIGIN = 0, LENGTH = 32K

e oo

irom ORIGIN = 0x8000, LENGTH = 4064K
}
SECTIONS )
{
.bss (NOLOAD) :
{
PROVIDE (__ START bss = .) ;
*(.bss)
*(.bss.*)
* (COMMON )
PROVIDE (__END bss = .) ;
} > iram
.vector :
{
PROVIDE (__ START vector = .) ;
KEEP (*crt0.o(.rodata))
PROVIDE (__ END vector = .) ;
} > irom
.text :
{
PROVIDE (__ START text = .) ;
*(.text.x)
*(.text)
PROVIDE (_ END text = .) ;
} > irom
.data :
{
PROVIDE (__START data = .) ;
*(.data)
*(.data.*)
PROVIDE (__END data = .) ;
} > iram AT > irom
.rodata :
{
PROVIDE (__ START rodata = .) ;
*(EXCLUDE_FILE (*crt0.o ) .rodata)
*(.rodata.*)
PROVIDE (__ END rodata = .) ;
} > irom
PROVIDE (_ START data lma = LOADADDR(.data));
PROVIDE (__END data lma = LOADADDR(.data) + SIZEOF (.data));
PROVIDE (__ START stack = 0x0007CO);
}
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(1) OUTPUT_FORMAT ... SEARCH_DIR

OUTPUT_FORMAT (“elf32-c17”) Output file format

OUTPUT_ARCH(c17) Target architecture

ENTRY(_start) Entry point (program start address)
“_start” points the address of the boot processing function in the boot pro-
cessing library “crt0.0.” If “_start” is specified in the linker command line,
it takes precedence.

SEARCH_DIR(.); Library search path
If a path is specified in the linker command line, it takes precedence.

This part is fixed. Write the same contents when creating a custom linker script file.

(2) MEMORY
The target memory configuration is defined. “iram” and “irom” are the area names that represent the internal
RAM and internal ROM (flash memory), respectively. In GNU17, attribute descriptions are omitted. “ORIGIN”
specifies the top address and “LENGTH” specifies the capacity.
The default linker script specifies a memory configuration applicable to many S1C17 microcontrollers whose
internal RAM is located from address 0 and the internal ROM is located from address 0x8000.
When creating a custom linker script file, write the memory configuration of the target CPU here. Names other
then “iram” and “irom” can be used according to the target memory configuration.

(3) SECTIONS

Sections are defined in the arrangement order from the top of memory.
The basic definition format is as follows:

Output section name | (Section type) | :

{
PROVIDE (Symbol name = .) ;
*(Input section name)
PROVIDE (Symbol name = .) ;
} > VMA region name | AT > LMA region name | [ ] can be omitted.

This definition allocates memory “VMA region name” for “Output section” and arranges data within the “Input
section,” which have been defined in the object files to be linked, to the “Output section” in the order of files
specified.

¥ in “*(Input section name)” is a wildcard character that specifies all the “Input section” included in the object
files to be linked.

“AT > LMA region name” specifies a data storage region different from the execution region. For example,
this definition is used for “.data” section whose initial data is stored in a ROM (LMA region) and is copied to a
RAM (VMA region) for accessing at execution time. VMA and LMA mean “Virtual Memory Address” and “Load
Memory Address,” respectively. When “AT > LMA region name” is omitted, it is regarded as “VMA region” =
“LMA region.”

“PROVIDE (Symbol name = .) ;” defines a symbol “Symbol name” as ‘." (location counter value = address of
the described position). For example, “PROVIDE (__START _bss = .) ;” defines the symbol “__START_bss” as
the internal RAM top address. “PROVIDE (__END_bss = .) ;” defines the symbol “__END_bss” as the “.bss”
section end address that is decided after the input sections are all arranged. These symbols can be used in the
target program. If the same symbol is defined in a source file, the definition in the source file takes effect.

The following shows other scripts used in the example above.
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.bss (NOLOAD)
NOLOAD is a keyword for specifying a section type and it represents a section in which no data exists (no
actual codes and data will be stored by linking).

KEEP (*crt0.o(.rodata))
KEERP is the keyword that makes certain to include the specified input section in the output section. In this
example, the “.rodata” section (vector table) in “crt0.0” is output as the “.vector” section.

*(EXCLUDE_FILE (*crt0.0) .rodata)
EXCLUDE_FILE is the keyword to not include the specified input section in the output section. In this
example, the “.rodata” section in “crt0.0,” which has been output to the “.vector” section, is excluded from
the outputs to the “.rodata” section.

PROVIDE (__START data_Ima = LOADADDR(.data));
LOADADDR represents the storing region top address. This example defines the symbol “__START _data_
Ima” as the top address of the region for storing the “.data” section in the ROM.

PROVIDE (__END_data_Ima = LOADADDR(.data) + SIZEOF (.data));
SIZEOF is the keyword to obtain the size of the specified section. This example defines the symbol “__
END_data_Ima” as the end address of the region for storing the ““.data” section in the ROM.

PROVIDE (__START _stack = 0x0007C0);
This example defines the symbol “__START _stack™ as the stack pointer initial value. If this symbol is de-
fined in a source file as shown below, the definition in the linker script is ignored and that in the source file
becomes effective.

asm(”.global __ START stack”);
asm(”.set _ START stack, 0x1fc0”);

In this linker script example, data are arranged from address O in the order of “.bss” and “.data.” The vector table,
program codes, and constant data are arranged from address 0x8000. Figure A.2.1 shows the memory map after the
files used in Tutorial 1 are linked.

Libraries (libgcc.a, libc.a, libg.a)

.rodata (4...) (irom)
.data (4...) Unused -~
test(4..) data (4..) —END_data_ima g .
.data section
.bss (4...) .data (3) (LMA)
.data (2) ,
.data (1) — __START_data_lma |
tutorial.o .rodata (4...) ~— __END_rodata .rodata section
.rodata (3) .rodata (3) (LMA =VMA)
.data (3) .rodata (2) ~— __START _rodata
test (3) text (4...) ~— __END_text B .
bss (3) text (3) .text section Copied by
Toxt (2) (LMA = VMA) —init_section()
Toxt (1) _— __START text J vector section of crt0.0.
sub.o .rodata (1) ~— __END_vector y _
.rodata (2) 0x008000 “— __ START_vector (LMA =VMA)
.data (2) (iram) o
Test (2) Stack, etc. —EL‘I\DHE-?“"
bss (2) (data (4...)) —enD-daa 7
(.data (3)) .data section
(data (2)) (VMA) «
crt0.0 (.data (1)) _— __START_data B
.rodata (1) .bss (4...) ~— __END_bss B
.data (1) .bss (3) .bss section
test (1) .bss (2) (VMA)
.bss (1) 0X000000 .bss (1)  START.bss B
(This memory map contains the sections that do not exist in the objects.)
Figure A.2.1 Memory Map Configured by Linker Script Example
66 Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL

(Rev. 1.1)



Appendix A Sections and Linker Script

The program is stored from address “__START_vector” to address “__END_data_lma” in the ROM. The program
uses the RAM region from address “__START _bss” to address “__END_data” and the region allocated for the
stack (and heap).

The amount of ROM and RAM used by this program can be calculated as follows:

ROM usage [bytes] = __END_data_Ima - _ START_vector
RAM usage [bytes] = __END_data - _ START_bss + stack usage (+ heap usage)

The symbol values defined in each section are output to the link map file. Refer to “tutorial\Debug\tutorial.map” as
an example.

A.3 Linker Script Examples

This section shows linker script description examples. In addition to these examples, refer to the linker script files
for the sample programs that are provided in the folder below.

C:\EPSON\GNU17V3\sample
These examples assume that the following conditions are satisfied.

* The sections to be added to the target project have already been defined.
* The MEMORY definition shown below has been described in the linker script file.

MEMORY
{
iram : ORIGIN = O, LENGTH = xxK
irom : ORIGIN = 0x8000, LENGTH = xxK
}
Example 1) To place data on the specified address
Define data in the program.
const unsigned char __ attribute  ((section (“.testdata”))) checkerLineBit[16] = {
0x00, 0x01,0x02,0x03,0x04,0x05,0x06,0x07,0x08,0x09,0x0A,0x0B,0x0C,0x0D,0x0E, 0x0F
}i
Place the defined data from Address 0xB00O.
.testdata (0xB000) : -> Specify Address 0xB000.
{
*(.testdata);
. = ALIGN(0x800); -> Set the location counter to a 2KB boundary address.
} > irom = Oxff -> Place the data in irom and fill the free area with Oxffff.

Example 2) To place the object code of the program “test.c” in the Flash and to execute it on the RAM.

.text :
{
PROVIDE (__ START text = .) ;
*(.text.*)
* (EXCLUDE_FILE (*test.o ) .text) -> Exclude “test.0” from the “.text” section.

PROVIDE (__ END_text = .) ;
} > irom

.rodata :
{
PROVIDE (__ START rodata = .) ;
* (EXCLUDE_FILE (*test.o) .rodata) ->Exclude “test.0” from the “.rodata” section.
*(.rodata.¥*)
PROVIDE (__ END_rodata = .) ;
} > irom
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.test_text :
{

__ START test_text -7
*test.o(.text);
_ END_test_text = . ;

} > iram AT > irom

.test_rodata :

{
__ START test_rodata = . ;
*test.o(.rodata);
_ END_test_rodata = . ;

} > iram AT > irom

__ START test_text lma =

-> Add “.test_text” section.

-> Locate “text.0” as attribute “.text.”

-> Specify to place the actual code in irom and to execute it on iram.

-> Add “.test_rodata” section.

-> Locate “text.0” as attribute “.rodata”

-> Specify to place the actual code in irom and to execute it on iram.

LOADADDR( .test_text);

_ START test_rodata_lma = LOADADDR(.test_rodata);
-> Specify the start address of the section added to __START_test_xxxx_Ilma.

A.4 Linker Script Generation Wizard

This IDE provides a linker script generation wizard for generating a linker script file.

To create a new linker script file

Step 1: Select [GNU17 Linker Script] from the 9 (New) drop-down list* in the toolbar.
« This can also be selected from the [File] menu > [New] and the &l (New C/C++ Project) drop-down list in the

toolbar.

Makefile Project with Existing Code
C++ Project

C Project

GNU17 Project

GNU17 Debug Configuration
GNU17 Linker Script

Project...

léeéopRRE

The [GNU17 New Linker Script] wizard will start. At this time, default settings are displayed.

=]

GNU17 New Linker Script Wizard

Please input new linker script name and it's settings.

Linker script file: [tulnrialx’ ‘ |lutDria|

L]

Entry routine: |_5tart

| E use cri0.o

MCU memory regions Add Region Qutput sections and their input patterns
Delete Region
Region Start Address Length Output / Input section Region / Input file
iram 0x000000 32768 v .bss iram
irom 0x008000 65536 bss* -
v wvector irom
.rodata “crtl.o
v text irom
dext® :
v .data iram <- irom
.data* -
v .rodata irom
Jrodata™ " [exclude: "criQ.o]
=
@

Add Output Section

Delete Output Section

Attributes
NOLOAD

KEEP

Add Input Pattern

Delete Input Pattern

Cancel
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Step 2: Set up the items described below and then click the [Finish] button.

The generated linker script file must be selected in the [GNU17 Setting] page of the project’s [Properties] dia-
log box.

Setup items

(1) Linker script file:
Enter the linker script file name. The linker script file will be generated with the name “(specified file name).x”
in the project folder currently selected.

(2) Entry routine:
Enter the program start address to be set with the ENTRY command.
When using the boot processing library “crt0.0,” enter “_start” and select the [use crt0.o] check box.

(3) MCU memory regions
Enter the memory configuration (region names, start addresses, capacities) to be described with the MEMORY
command. The following is the default definition:

iram : ORIGIN = 0, LENGTH = 32K
irom : ORIGIN = 0x8000, LENGTH = 64K

To modify the ORIGIN or LENGTH setting of iram or irom, select the value displayed in the [Start Address] or
[Length] column by clicking on it and enter the new value.

To add a new memory region, click the [Add Region] button. A region named “regionX” is added to the memo-
ry region list. Modify the contents according to the region to be added.

(4) Output sections and their input patterns
Enter the output and input sections to be described with the SECTIONS command.

To change the output and input sections

¢ Double-click on the name of the output section to be changed to bring up the [Output Section Description]
dialog box. Edit the output section name, VMA region name, LMA region name (optional), alignment (op-
tional), and value to be filled (optional) in this dialog box.

2 Output Section Description X
Section name |.bss v|
VMA region |iram ~ |
] LMA regicn
[] Alignment
CJFill value |

This section is not loaded at run time (NOLOAD).
[[1This section is overlay section(OVERLAY).

o | [ ]

¢ Double-click on the name of the input section to be changed to bring up the [Input Section Description] dia-

log box. Edit the input section name and input file name in this dialog box.
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2 |nput Section Description

Qutput Section l bss

Input Sections [ .bss*

*

Input Files

[ Exclude Files |

[[] This section should not be eliminated (KEEP).

o [ ]

To add output and input sections
1. Click the [Add Output Section] button. A section definition with the output section name = “.sectionX” and

the VMA region name = “iram,” is added.

Region Start Address Length Output / Input section Region / Input file Attributes
iram 0x000000 32768 ~ .bss iram MNOLOAD
irom 0x00B000 65536 -bss™ :
w wvector iIrom
.rodata *ert0.o KEEP
v text irom
text” *
v .data iram <- irom
.data* *
v .rodata irom
rodata* * [exclude: *crt0.o]
.sectionx iram

2. Edit the output section name, VMA region name, LMA region name (optional), alignment (optional), and
value to be filled (optional) in the [Output Section Description] dialog box brought up by double-clicking

on “.sectionX.”

Use the check boxs to define the NOLOAD and OVERLAY attributes for the output section.

& Output Section Description X
Section name ‘-sectiomd - ‘ |
VMA region ‘ iram w ‘ |
[CJLMA region |
[J Alignment |
CIFillvalue |

] This section is not loaded at run time (NOLOAD).
[[] This section is overlay section(OVERLAY).

o | ]
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corresponds to the output section.

Region
iram

irom

4. Edit the input section name and input file name in the [Input Section Description] dialog box brought up by

Start Address

Ox 000000
Ox 008000

Length

Output / Input section

32768 v bss
65536 bss*

~ .rodata
.rodata”

v sectionx
.sectionx®

double-clicking on the input section name.

Appendix A Sections and Linker Script

Region / Input file
iram
-
irom
*crtl.o
irom
-
iram <- irom
*
irom
* [exclude: *criQ.0]

iram
*

£ Input Section Description

Qutput Section | .sectionx

Input Sections |.sect|onx'

»

Input Files

[ Exclude Files |

[] This section should not be eliminated (KEEP),

o | o]

KEEP and EXCLUDE_FILE should be defined by setting as follows:

& Input Section Description

Output Section | vector

Input Sections | rodata

Input Files *cri0e

[JExclude Files |

[ This section should not be eliminated (KEEP).

o o= ]

“KEEP (*crt0.o(.rodata))” definition

& Input Section Description

QOutput Section [ .rodata

Input Sections ‘ .rodata*

*

Input Files

Attributes
NOLOAD

KEEP

3. After selecting an output section name, clicking the [Add Input Pattern] button adds an input section that

B4 Exclude Files

“crtQ.o

[] This section should not be eliminated (KEEP).

o | [Coa]

“*(EXCLUDE_FILE (*crt0.0 ) .rodata)” definition

Repeat the above operations for the number of sections to be defined.

For the contents that cannot be defined in the wizard, edit the generated linker script file with the editor.
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To delete output and input sections
* To delete an output section, click the [Delete Output Section] button after selecting the output section name
to be deleted.

* To delete an input section from the output section to which it belongs, click the [Delete Input Pattern] button
after selecting the input section name to be deleted.

The following shows [GNU17 New Linker Script] wizard setting examples:

Region  Start Add.. Length Output / Input se.  Region / Input file Attributes
iram 0x000000 32768 4 bss iram NOLOAD
irom 0x008000 4161536 bss® =
4 vector rom
rodata “ert0o KEEP
4 text irom
pext® b
4 data iram <- irom
data® =
4 rodata irom
rodata* * |exchede: *ert0.0]

Example of definition equivalent to the standard linker script shown in Section A.2, “Linker Script”

Region  Start Add.. Length Output / Input se_.  Region / Input file Attributes
iram 0000000 32768 4 bss iram NCLOAD
irem 0x008000 4161536 bess® =
4 wiclor irom
rodata “crtl.o KEEP
4 text irom
et * [exchude: *fls17*RAM.0)
4 data iram <- irom
data* 3
a rodata irom
rodata* * (exchude: *crt0.o *fls17*RAM.0)
4 flash_common_te iram <- irom
Aext *fls17*RAM.0
4 flash_cornmon_re iram <- irom
rodata *fls17*RAM.0

Example of linker script definition when using self-programming library

Region  Start Add.. Length Output / Input se.. Region / Input file Attributes
iram 0000000 32768 4 bss wam NOLOAD
irom 0008000 4161536 bss* :
4 woctor ram align 256
rodata *crtf.o KEEP
4 et ram
text* =
4 data wam
data*
< rodata wam
rodata® * lexchude: *ort0.0]

Example of linker script definition when executing program in RAM
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Appendix B LCD Panel Simulator

The debugger has an LCD panel simulator function to simulate an LCD panel display, which changes according to
the program executed on the actual target board, on the PC. This makes it possible to monitor the LCD panel dis-
play on the PC screen even if the target board has no LCD panel mounted.

B.1 How To Configure an LCD Panel Using the LCD Panel
Customize Tool (LCDULtil17)

Use the LCD panel customize tool (LCDULtil17) to configure the LCD panel to be simulated on the LCD panel

simulator.
To launch LCDULil17, click the [Launch LCD Utility] button on the [C/C++] perspective.

S C/C++
Eile Edit Source Refactor Navigate Search Project Run C17 Window Help
- |§3‘Q'.um Y A=) () GRS C ISR -

To design a dot-matrix LCD panel simulation screen

Step 1: Click the [ (New) button on the [LcdUtil17] window.

@) LedUtil17 v2.x.0 - LedUtil = | ® (=5
File Edit View Window Help

1N “IE=r=r K _
=) Lodutit [E=B[EcE ==

Step 2: Select [Resize LCD] from the [Edit] menu to bring up the [Resize LCD image] dialog box.
Enter the LCD panel size in the dialog box, and then click the [OK] button.

-

LodUtil17 v2x.0 - LedUtil [ol[@ ==
File View Window Help
cut cri+x | : | &) 2|
Copy Ctri+C El
Paste Ctri+V

Insert dot matrix Ctrl+M

L Ctrl+1 Resize LCD image

Resize LCD =
\ Width: Height: 480 2

Group Icon

Release Group ,TI Gancel I

"

Step 3: Click the (Dot Matrix) button to bring up the [LCD Driver] dialog box. Select a model
name in the dialog box and click the [OK] button.
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~

LodUti117 v2.x.0 - LedUtil
File Edit View Window Help

D=

| & B2 @D o

S| %

Ledutil

\

4

LCD Driver

1714
1716
1718
17122

ok |

Cancel |

m

Step 4: Set up the detailed LCD panel design parameters. Select the COM/SEG directions and

enter the parameters by using the layout diagram displayed on the right of the [Dot Matrix]
dialog box as a reference, and then click the [Preview] button.

File Edit

DS &

B Ledutiln7 v2.X0 - LedUtil
View Window Help

=) Ledutin

Position x 1 Y [i
Number of dots c 6t R[E
Dot size Wk I?— H: |7—
Pitch size H [T w [ Driver: [17W28 -]
GOM/SEG
SEG. L SE6 | ¢ ¢ ; :
c clg i Start  SEG:[0 GOM [0
il "Tﬁ' -%"
con | con_|s 5
H S|E E
i |<—lé .
Preview I m Cancel

Step 5: Click the [OK] button after confirming the previewed layout.

Dot Matrix
Position ¥ |1 v
Mumber of dots (i [ﬁli— R Ilﬁ—
Dot size w [T H[T
Pitch size H 1 w1 Driver: [179/23 -
COMASEG
SEG, GJSEE | G g Start  SEG: [0 com|[0
C cla i
Tt |1
con | com_|s 5
5 s|E E
| e o
Previen I m Cancel
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Step 6: Click the i@ (Save) button to save the created LCD panel design data to a file (*.Icd).

_
B LedUtil17 v2.%0 - LedUtil [ole =
File Edit Yiew Window Help

0w efa]m L K

= Lot o

Ready X=

To design a segment LCD panel simulation screen

Step 1: Make a segment layout diagram in black and white using a paint or graphic tool and save it
as a monochrome bitmap file (*.bmp).

Note: Do not use a color other than black and white.
Keep enough space between the patterns if they will be registered as different segments. Other-
wise, they are recognized as one segment.

R =]

o v
0 “x W mEEEs Illlm

[ - > 3 y [ .=.
- L L . T 3

”-;?AUTO :5}2 -3 &

o AUTO AUTO
-' F | 27NN //‘l
,_ i AUTO

y Y
Sun Mon Tue Wed Thu Fri Sat

88588 #6868

+ L] 0% x o B #1K: M

Step 2: Click the @ (Bitmap) button on the [LcdUtil17] window to load the bitmap file.
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&) LedUtill7 v2.x0 [ [
File View Help
D &[ed] ?
B< B3
Z74 LDIBPRD: bmp - e BckE
Ready | Punke®s

274 LB |LGD_BWbmp R (0) |
7 JLDIEERD:  [Bitmap File (*bmp) =1 Sty |

Step 3: Double-click on a segment pattern.

5 Ledunth? v2.2.0 - LED_BWACD = |
Ba ot gew tnsow el

D@l Em L% & 7

2 LED_BWACD | i )

S auto 3K 8- % 4

— AUTO AUTO
LI o= =

il Z7INN 71
Sun Mon Tue Wed Thu Fri Sat

*» 00660 6660

Rasdy X- 05, V=75

Step 4: Select a model name in the [LCD Driver] dialog box that appears, and then click the [OK]
button.

LCD Driver [=3n)

oK | Cancel |

Step 5: Select each segment pattern and specify the COM and SEG numbers to be assigned. (It is
possible to specify the same COM and SEG numbers to two or more segment patterns.)
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) Loduriln? v2.2.0 - LCD_BWLCD =253 -}
Ble EOR Yiew Window Help

DeEdEmM IR o & T
=) LCD_BW.LCD.

_«AUTO 1'%: -®- -:;5’

COM/SEG

CGOM 0 ~| SEG [0 Reset
J Close ; ‘

" Tncrement GOM
" Increment SEG

Driver [ 17028

Uninitialzed data
" No operation
= Copy COM and SEG

U
Sun Mon Tue Wed Thu Fri Sat

%0860 % 60560

Raady

Step 6: Click the @ (Close) button to close the [COM/SEG] dialog box after completing all the
segment settings.

S Leunin? v2.2.0 - LED_BWACD

e ]
Ble ot yew Wedow hep

Do o W8 m Boc 82

Hep_swico Tl ==

= AUTO K@ ¢

-, e, | AUTO AUTO

COM/SEG (=] ,-‘

,-, = s = zd
COM 4 | SEG |71 =~ Reget

, ' , Driver  [17W23 ~] Close | | im—
aun' Pl ~ oramont GO

& Copy COM and SEG " Increment SEG

x 60560

2 AAEAE ;

Ready

Step 7: Click the [ (Save) button to save the created LCD panel design data to a file (*.Icd).

Lottt 7 v22.0 - LED_BWACD.

e
Ele Edit Yew Window kelp

ang]Em Ao d¢t

Dico_swico =]

T AUTO ¥ 0 5

I_U_l"%";\um

Sun Mon Tue Wed Thu Fri Sat

«HOB00 & 80666

X508, Y=314
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B.2 How To Use the LCD Panel Simulator

The LCD panel simulator simulates an LCD panel using an LCD panel file (.Icd) created by the LCD panel cus-
tomize tool (LCDULtil17). The debug mode must be set to an ICDmini mode, as this function works together with
an actual target board.

Advance preparation

Step 1: Create the LCD panel data for simulation using the LCD panel customize tool (LCDULil17).
(Refer to the previous section.)

Step 2: Check to see if the necessary files exist in the device information folder (GNU17V3/mcu_
model/17xxx).

e essim17.ini
e essim17_user_def.ini
¢ ledDisplaySim17xxx.dll

Step 3: Edit the GDB command file.

The debug mode must be set to ICDmini mode, therefore, edit either “gdbmini2.ini” or “gdbmini3.ini” accord-
ing to your debug environment. The following shows an example using “gdbmini3.ini.”

# Initial GDB command file for ICDmini3

# set output-radix 16

c17 model_path C:/EPSON/GNU17V3/mcu_model

c17 model 17xxx

target icd icdmini3

load

# Please uncomment following commented out lines to enable STDOUT while debugging.

#c17 stdout 1 WRITE_FLASH WRITE_BUF

# Please uncomment following commented out lines to enable STDIN while debugging.

#c17 stdin 1| READ_FLASH READ_BUF

# Please uncomment following commented out lines to enable LCD panel simulator while debugging.
c17 lecdsim on ... Enable the c17 ledsim command by uncommenting.

Editing the user program

Step 4: Add a library.
Select the target project in the [Project Explorer] view and select [Properties] from the [Proj-
ect] menu (or context menu that appears by right-clicking) to bring up the [Properties] dia-
log box. Select [C/C++ Build] > [Settings] from the property list to open the [Tool Settings]
tab page. Select [Libraries] from the list under [Cross GCC Linker] and add the LCD panel
simulator library “lcdsim.”

78

Seiko Epson Corporation GNU17 VER. 3.2 TUTORIAL
(Rev. 1.1)



Appendix B LCD Panel Simulator

Settings =l

(2 Cross Settings Libraries (-1) 88 8 &l
~ B3 Cross GCC Compiler
&8 Dialect
(& Preprocessor
(2 Symbols
2 Includes
(% Optimization
& Debugging
(2 Warnings
(# Miscellaneous
~ B Cross GCC Linker
General

Miscellaneous

(2 Shared Library Settings
v B Cross GCC Assembler

(22 General

Library search path (-L) & e 8 5l
"${GCC17_LIB}"

If the project is created using GNU17 Ver. 3.2 or a later version, this library has already been registered.

[

Step 5: Edit the target program file and add the include file (lcdsim.h) for the LCD panel simulator
library.

#include “lcdsim.h”

Step 6: Append the LCD panel simulator display update function (lcdupdate();) to the statements
that operates an LCD driver control register. This reflects the contents of the altered LCD

driver control register to the LCD panel simulator. The following shows an example for
S1C17W22 use:

Example: LCD24DSP.DSPC = 0x2 /I LCD all on
ledsimUpdate(); /I Update the display in the LCD window.
LCD24DSP.DSPC = 0x0 // LCD all off
ledsimUpdate(); /I Update the display in the LCD window.

* The LCD24DSP.DSPC bit controls the LCD display status.

Note: The final operation check must be performed after mounting the actual LCD panel on the target
board. At this time, the appended statements (#include statement for the LCD panel simulator

library and LCD panel simulator display update function call statements) should be deleted from
the program.

Launching the LCD panel simulator

Step 7: Connect an ICDmini (S5U1C17001H*) and the target system to the PC. The following
shows an example using ICDmini Ver. 3:

USB cable Target system connection cable

— @ POWER
L= masao == IEEE
(= — gé#g\‘ ®EMU  EPSON
ICDmini Ver. 3

Target system
Figure B.2.1 Example of Debugging System Using ICDmini Ver. 3
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Step 8: Launch the debugger from the [Debug Configurations] dialog box.
For more information on the debugger, refer to Section 2.7, “Debug.”

Step 9: When the debugger starts up, the peripheral circuit simulator (ES-Sim17) window opens.
Select [Load Icd file] from the [File] menu on the [ES-Sim] window and open the LCD file (.Icd)
that has been created using LCDUil17.

This package contains a sample LCD file. This file can be used as reference.
C:\EPSON\GNU 17V 3\utility\LcdUtil 1 7\sample

Step 10: Execute the program.

Click the L& (Resume) button (or select [Resume] from the [Run] menu). When the LCD
panel simulator display update function is called, the [ES-Sim] window displays the simu-

lated LCD panel.
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Appendix C Localization (For Reference)

The GNU17 IDE is developed based on the Eclipse IDE for C/C++ Developers Package and the user interface of
the workbench installed uses English for its display. If you need to localize it, install a language pack.
The following shows an example how to install a language pack from the Babel project to the GNU17 IDE.

Step 1: Access to the Babel project archive site shown below.
http://archive.eclipse.org/technology/babel/babel_language_packs/R0.15.1/mars/mars.php

Note: This URL may be changed. Please confirm it on the Eclipse website.

Step 2: Download the plugin files for the desired language.

The following shows the example of the files for installing Japanese language pack:
» BabelLanguagePack-eclipse-ja_4.5.0.v20171231064042 .zip
» BabelLanguagePack-tools.cdt-ja_4.5.0.v20171231064042 .zip

Step 3: Unzip the downloaded files and copy the contents in the extracted eclipse folder to the folder
shown below.

C:\EPSON\GNU17V3\eclipse

Step 4: Relaunch the IDE to apply changes. Note that the IDE will take a much longer time at first
startup after the language pack is installed.

Note: When the plugin cannot be installed, launch the IDE from the Windows command prompt using
the command shown below.
C:\EPSON\GNU17V3\eclipse>eclipse -clean

The menu and other text will be displayed in the installed language after the IDE restarts.
Example: Japanese
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oo |5 v v iwi@ Ey e Y d Y @Yt OY B Yy v v ilw o ow
D4 - PoEA || ©|[BC/Cr |4 Debug
Oz ok-To.0 2~ H B - -
B e ~ Clg
FRTBDII S 3D
DFEHA.
[ Probl... = = O ::EmbSys Registers = =0
@ 7 & Arch: S1IC17 Vendor: EPSON Chip: S1C17 Boz
0188 Register Hex Bin
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& Vector Table
« m v« m >
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Appendix C Localization (For Reference)

To launch the IDE with the language specified

The following shows how to restore the language to English after a language pack is applied or to launch the
IDE with a specific language when one or more language packs have been applied.

1. Specifying in the start-up command
To specify a specific language sporadically, launch the IDE from the command prompt in the “eclipse.exe
-nl (language)” format.
Example: English
eclipse.exe -nl en

To use different languages, make the shortcuts of “eclipse.exe” for the number of languages and add a -nl
option to the [Target:] in the properties of the shortcuts.
Example: C:\EPSON\GNU17V3\eclipse\eclipse.exe -nl en

2. Specifying in eclipse.ini
The language usually used should be specified in the “eclipse.ini” file that exists in the “C:\EPSON\
GNU17V3\eclipse” directory as in the format below.
-Duser.language=(language)
-Duser.country=(country)

Example: English
-Duser.language=en
-Duser.country=US
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