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Preface

This document explains: the procedures to upload a firmware in the FLASH ROM of the SH-2
microcontrollers, the installation of the programming tools, how to build a sample code and how to download

it using the "TITechSH2 Universal Serial Programmer" together with a "TITechSH2 Tiny Controller".

No support is supplied over the tools that are utilized and explained in this document. Each tool is freeware
and made by different vendors from HiBot corporation. The URL location of the tools and their versions as

well as the contents of this document may change without prior notice.

These and other tools might be upgraded without notice. When downloading the latest tools, users are

requested to go through the manuals and documents included in each package.

Note:

Do not connect the TITechSH2 Universal Serial Programmer before reading this document.

The tools utilized in this tutorial are to be utilized under Windows operative system (Windows is a TM of

Microsoft Corporation ®). The following versions were utilized:

tool name Version Vendor
GNUSH Windows Tool Chain V10.01
KPIT Cummins Infosystems Limited
KPIT Eclipse IDE (Windows or Linux) V2.2 MP2
Virtual COM Port Driver (FT232R) 2.06.02 Future Technology Devices International Inc.
Flash Development Toolkit 4.05 RENESAS
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Downloading the tools

The needed tools for this tutorial are listed in the following table:

Type Tool name Vender Notes
GNUSH Windows Tool Chain(Windows) KPIT Cummins
Compiler and linker | GNUSH Lnux Tool Chain(Linux) Infosystems Needed tools
Limited

KPIT Eclipse IDE (Windows or

Linux)
IDE Programming
Versions 2.0. For the new version
Environment
3.0 please refer to the section at
pag. 32
Future Technology
USB driver Virtual COM Port Driver (FT232R) Devices

International Inc.

Not indispensable but these tools are the one

utilized in these tutorials

FLASH Program Flash Development Toolkit

RENESAS

Needed tool

KPIT Cummins Infosystems Limited User registration

In order to download all KPIT tools, a prior FREE user registration is needed:

L J | am looking for Search

English page can be found here : http://www.kpitgnutools.com/index.php B#s English

The registration area can be found on the right side of the main page as shown

in these figures:

When registering, user can select the following options:

Host OS : Windows without target
OS: just as it is.
Target hardware : SH2

Username:

Password:

[Company Details

Company Name.
Company Address

Tagetos® [ seeo =] For Oter Target 05
Appicaton Domain

e
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After registering, user will receive 2 emails from KPIT containing all information on how to access to the

download page. Please keep all information available as they will be needed during the installation of the

KPIT tools.

Downloading of the compiler and of the IDE
After logging in the KPIT page, please download the latest version of Eclipse by selecting it from the window

right below the login area.

- Ao >
O KPIT GNU TooLs* ~ _.© S ianum
PARTNER

& SUPPORT

Renesas

KPIT Cummins

Search

| am looking for

Home Manage Account ¥V Free GNU Support v Free Downloads v Documentation V¥V Sitemap

Welcome Your last visit was on Wed, Jan 26 2011 at 14:07 GMT BAsE English

QUICK LINKS

* Download Latest KPIT GNU Tools

* Posta Query

Welcome to the KPIT GNU Tools and Support website.

KPIT GNU Tools are free, user-friendly GNU toolchains for Renesas micros with free customer support across the v
Not satisfied with just providing high-quality products, we also provnde mtegranon with the Renesas HEW ID
FAQs and professional technical support for our products worldwide

DE, tutorials,

Register now for free and get unlimited downloads and sup Clle here
1. Register on our website /

2. We'll send your username and password by email
3. Login and download installers for your chosen tools _

4. Run the installers_ _ ) ) _ « KPIT Eclipse v3.00.02 - Released
5. Develop your application using either the Renesas HEW IDE, KPIT Eclipse IDE or Makefiles 24-12-2010 [1]
Ifyou have any questions, just ask our experienced support team via this website, or talk to other users on our discussion forum. ¢ gz;%p:: ‘[’13]'00‘01 - Released
KPIT Cummins Infosystems Limited is an international software solutions provider also offering consultancy services in connection with |* KPIT GNU Tools v10.03 - Released
Renesas devices and software. We would be happy to discuss how we can help you; click here for more information or to contact us. 03-10-2010 [1]
« KPIT Eclipse v3.00.00 - Released
05-10-2010 [1]
Latest KPIT GNU Tools Downloads Targets Supported More -

e SH-1 * HB3300 * R8C * RX
® SH-2 * H8300L * M16C/10 /
- Shon - HoaoorTiny  + iecmy [ weasme smansios
o SH2A  H8300H Tiny « M1BCTiny WEBSITE STATISTICS
. * H82000 * M16C/30 + Number of Downloads: 109,567
* M16C/60 (as of 26 Jan 2011)

+ No.of Registered Users: 22,521

(as of 26 Jan 2011)
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Sr. No. Release Date Description Details Download File Size

GDBH8

1 08-10-10 GDBH8 v10.03 Source Code of GDB View Details 18.16 MB

2 16-06-10 GDBH8 v10.02 Source Code of GDB View Details 18.16 MB
GDBM16C

3 08-10-10 GDBM16C v10.03 Source Code of GDB View Details 18.16 MB

4 16-06-10 GDBM16C v10.02 Source Code of GDB View Details 18.16 MB
GDBM32C

5 08-10-10 GDBM32C v10.03 Source Code of GDB View Details 18.16 MB

6 16-06-10 GDBM32C v10.02 Source Code of GDB View Details 18.16 MB
GDBRX

7 08-10-10 GDBRXv10.03 Source Code of GDB View Details 18.24 MB

8 16-06-10 GDBRXv10.02 Source Code of GDB View Details 18.16 MB
GDBSH

9 08-10-10 GDBSH v10.03 Source Code of GDB View Details 18.24 MB

10 16-06-10 GDBSH v10.02 Source Code of GDB View Details 18.16 MB
KPIT ECLIPSE

1 21-12-10 KPIT Eclipse IDE v3.00.02 for Linux View Details 3.14KB

12 21-12-10 KPIT Eclipse IDE v3.00.02 for Windows View Details 3.14KB

13 08-12-10 KPIT Eclipse IDE v3.00.01 for Linux View Details 332KB

14 06-12-10 KPIT Eclipse IDE v3.00.00 for Linux View Details 44819 MB

15 03-12-10 KPIT Eclipse IDE v3.00.01 for Windows View Details 3.20KB

16 0A-10-10 KPIT Wir for |l inuy \iow i Download

17 05-10-10 KPIT Eclipse IDE v3.00.00 for Windows View Details Download 461.67 MB
18 05-10-10 KPIT Eclipse-Generic v3.00.00 for Windows View Details Download 13.24 MB
GNUSH

59 08-10-10 GNUSH v10.03 Linux Tool Chain (ELF Format) View Details Download 97.54 MB
60 08-10-10 GNUSH v10.03 Windows Tool Chain (ELF) View Details 82.41 1B
61 08-10-10 GNUSH v10.03 Source Code of GCC View Details 64.46 MB
62 08-10-10 GNUSH v10.03 Source Code of Binutils View Details 19.51 MB
63 08-10-10 GNUSH v10.03 Source Code of Newlib View Details 837 1B

64 16-06-10 GNUSH v10.02 Source Code of GCC View Details 64.30 MB
65 16-06-10 GNUSH v10.02 Source Code of Newlib View Details 8.28 MB

" 0510 QNS0 02 Lipus Tool Chal 1 F Ernah e !

67 16-06-10 GNUSH v10.02 Windows Tool Chain (ELF) View Details 82.11MB
68 16-06-10 GNUSH v10.02 Source Code of Binutils View Details Download 19.17 MB

The necessary tools to be downloaded are: the KPIT Eclipse IDE and the GNUSH latest windows Tool
chain (ELF) compiler. Linux users have the option for linux tools, however this tutorial will describe how to

install and use the windows tools.

Attention:
The version of the tools reported in this tutorial may differ from the ones available when using

this document. Please make sure to read all the information on the readme files for each

version.
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Installation of the device driver for the use of HiBot TITechSH2 Universal Serial

Programmer

Access to the following URL of FDI chip:
http://www.ftdichip.com/Drivers/VCP.htm

According the windows version, the FT232R device type driver must be downloaded and installed.

Download of the FLASH programming tool

From the URL reported below, user must download the latest version of the flash development toolkit FDT.

http://www.renesas.eu/products/tools/flash_prom_ programming/fdt/download search results.jsp

Prior to download it is necessary to create a login which is easily created in a few minutes and it is free.
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Tools installation procedure

Compiler and IDE installation

Attention:

Please follow the advised order for the installation of all tools. Some applications may not be

available after installation if installed in the wrong order.

Install first the KPIT Eclipse by double clicking the executable file.

In the first window please select the options that match the user environment:

RPIT Ecipse V2.1 Semup User may want to install the Japanese support at

Select Features ‘ this point. We advise its installation as some
Select the features setup will install.

Japanese characters may be included in our

Select the feat t to install, and deselect the feat d
i e sample codes. They can be however erased from

KPIT-Eclipse Description
i i KPIT Eclipse the source code.

[ JInstall Japanese suppor

nstallShield

[ <Back | MNext > | [ Cancel |

Setup Type
Select the setup type that best suits your needs.

with the following window select to NOT

integrate the Renesas SH toolchains if no

compiler from Renesas is installed in the system.

Would you |ike to integrate Renesas SHC toolchains with KPIT Eclipse IDE?

() Yes, by manual browsing of the toolchain folder

(0 Yes, by automatic detection of the toolchain by the installer

@ No, do not intezrate any Renesas SHC toolchainsi

nistallShield

[ Next > ] [ Cancel

]
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PIT Eclipse v2.1 Setup

Select Features \ In the following window it will be requested if
Select the features setup will install. \ -

the user prefers to install at this moment the

ﬁg{ezgnth&f?ﬁér;ﬁ.you want to install, and deselect the features you do KPIT tOOlS fOI' SH (Wlth the Corresponding

T KPIT tools for SH v10.01 Description .
GNUSHY1001-ELF. exe downloaded version number).

Please select the option and proceed.
When pressing NEXT, the installation will pass
to the installation of the KPIT tools.

InstallShield

[ < Back | Mext > | [ Cancel ]

== Check in the bottom of the next window the

| GNUSH v10.01 (ELF) Setup

Registration Information \ option “I am a registered user” and press NEXT

KPIT GNU tools are free to download and use with worldwide technical support
provided free of

charge. We do ask however that if vou would like to use the tools, vou kindly
rezister at

www.kpitznutools.com. In order to allow unrestricted distribution of these
tools, this installer requires

that you enter a unique code to show that you have already registered.

I; y?u are already a registered user, vou can find this activation code on our
website

(www.kpitgnutools.con). Simply select “Manage Account -> My Profile” from the
main menu. Once

you have your activation key please check the “I am a registered user” box below
and press the

“Next” button to proceed.

If you are not a rezistered user, vou can register online at

wiw.kpitgnutools.com or by pressing the
“Register Now" button below.

[T am a registered us

Retrieve Code [ Register Now ] [ < Back ]

User will need then its own activation code that

was sent from KPIT at the registration with the

Authentication
first email. Please retrieve it and insert it in the

Enter your E-Mail address and the Activation code. next WindOW.

Activatio

InstallShield

[ < Back I[ Next > ] [ Cancel ]
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GNUSH v10.01 (ELF) Setup > Attention:
‘ Setup Type : “
Select the setup type that best suits your needs. . Please make sure to select the KPIT
Select an IDE to integrate the toolchain with 3 EClipSC OptiOH il’l the following
e s Exbeded Warkshon window. If user has installed HEW (High
kPl folipse Performance Embedded Workshop) also the first
option can be selected.
Press then NEXT
Check!
Ir lIShield
< Back ][ Next > ] [ Cancel

For the remaining windows there are no specific options to be selected, thus user can proceed the installation

with keeping all default selections and by pressing NEXT

Device driver installation for the HiBot TITechSH2 Universal Serial Programmer

If the device driver downloaded was compressed, after decompressing it, please remember its location for the
installation of the driver. If the device driver is in an executable form proceed with its the normal installation.
Attention:

Please power up the board Titech SH2 Universal board using a USB to miniUSB cable.

Please connect your TITechSH2 Tiny Controller and the TITechSH2 Universal Serial Programmer like in
the figure on the left. Set the

USB MODE switch in the USB mode on the
Titech SH2 Serial Programmer.
If a serial port RS232 is
utilized the RS232 mode

should be selected (in this case

"‘\.__ HB-SHR06-5102106 it is not necessary to install the

device driver).

USB CABLE £ s ron w1 Please connect the PC and the

i ] X |
| (SRSt TITechSH2  Universal  Serial
1 MD1 MD1 |

iGND GNDj Programmer through one USB

cable.

10
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After connecting the USB cable and with having the
supplied programming cable connecting the SH2Tiny
PROG port and the Serial Programmer, the two LEDs
shown in the figure on the left are lighten up GREEN. This

will confirm the correct connection of both the cables.

When the USB cable is connected, automatically the installation for a new device driver will be loaded.

FUON-ROTTORRD( —F ORIk Select the third option in the new window.

BIEGOIVEL-8, N=FOTPOA LA M) CD 27 Windows
Update () Web ¥ Mgl T Q - -0 TROOED RIEQVIHI
IPHIURIENYT I*"JJT”ﬂif LEd,

[T

VIHITPIEFROEM. Windows Update (HEHELZIMN?

O(XL\ A\EOJB)?&Y’L;&?(Y?
QIEEIS(IREHERLETE®

FHTIBIEL, DRAT EDURALTHED,

Select the option for the installation from a specific file

SO - FTEGRON-FIIPCLBRYIMITTEA VAL LES: . .
FT220R USE UART location (second option)

\) N=FOIPCHBEQAYAR )l OD $£UT09E- F¢
AEEHEE. HALKESD,

AVAM-NHEEEATIEE

FHATIBIEL, DRAI EDUDL T

(FOR o DB DT T |

BEEAVAM-NOF IV ERATEED, B . . .
4| Select the location where the device driver was

© rOBRTREO 1) EEFTDE)

TFOF1h T/'Jliiiv'( UL=H20 3FTR0-h) KANSRATES T, RESNERBED S unco l’npre 8s¢ d *
AR A= LENET,

CUL=1i20 3747 0vE -, CD-ROM RE) EIRFRM
SROBPIESHD Q)
D¥lsers¥Hajime¥ D OM20802 v

OBRBUBOT. AVAM-NIDEA BERIZO
E‘(ﬁg"% 'E’Z PVBEIRTBIL. COATVa BRUET. BIRENE RS 1L N-EIIPEREDLD

{EaE SRAND > Feutul

11
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EERYBIDCA YA I LEIELTOBYI MITPI, Windows XP &D
BIRERIESEED Windows 0 TAMISHBLTOER Ae
LM}EEIM

JATLOBTERBRROED, I 2T 4
i ﬁ*tgl ECIBREL Sl NS0
JVEPHTL, Windows 0T F2AMcSHBLEYY
&5, g %\ 1P KUH—(CRZEND LS.

fatnrsin
PAEECRD t
F9o SICA AR
ROTPHRA TS Rt
Microsoft (JE{(E B

[ B0 | (ZARSIOEES

O - BTE RON - FIIPCEBRYIMIIPEA LA M- LLET:
USB Serial Port

() N=FIIPCHBOA AN cn FEUIOYE— To
S ATESBaE. RALTHERD,

AVAP-NHEBRATHE
OV2bII7%E8 EBIA V2P FD GEDO
[OF £t [ sy

FATIDILL DRAD B DU TR

<Fe® Lot ] [LEwtr ]

Attention:

document.
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In the following window, a warning message will appear

regarding the windows logo test of the application, please

proceed without concerning about it.

Please proceed with the usual installation process for all

windows applications.

In the case of Windows 7 do not close the dialogue box and continue the reading of this

If the installation of the device driver was successfully executed, a new com port should be appearing inside the

windows device manager under the COM port option. Please open the dialogue and confirm the com port number.

[ THAA XA D%

Ir1ILE

)
58 2

FnM AT
=Ra

)

L —

1 IMPORTANT

Due to some possible compatibility

+
+
+
+
+
+
+
+

+
+
+
+
+
+

¥
+

¥

& SCSI ¢ RAID J/hD—3
USB {Universal Serial Bus) 2/ h0-5
3B A AT FIA
w F-h-R
9 JuEa-A
@, HoU K EFA BLUS-L D005
o YATL T
EOMOT A A
“w T4 BSAD
B FATA PEIR
HY Ry bI-h PHIS
#8 1= AUA=21( A FHAA
& Jotet
& 70%E- FAL 2 b0-3
! 7|:|Jt°‘— :r«r?xb I*?’f?‘

y USB Senal Port (COM3)

?’77\}:%(])(373‘0)1“( ST TRAA
t2H
o IR -L

™

issues with the Flash Development

Tool Program of Renesas, it is

important to set a low COM port

number for the above device driver.

A number lower than 10 should be

set; to carry out the change first right
click on the USB com port and

select the new port number in the
PORT

advanced settings under

SETTINGS

12
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USB Serial Port (COM3YD O 1

28 | R-tOBE | K305 B |

In the USB serial port property FTDI maker

y USE Serial Port (COM3)
(=

FHAADIERR: A—h COM & LPT)

g FTDI
I5P: BP0
T ADIARE

COTHA A IERCEIELTOES .

COT VA AR SSIHSE. (AN -T2 41 & hLTH L
DA-TAAERIE LTI

should appear.

As a reference user can write here the configured
COM port number. Please note that each com port
number will be assigned always to its respective
and always same USB port. Changing the USB

port will generate a different port number.

| F5o21—F8 .

FHA ADERHAIR O
COTHAREED B

B COM

[ ok | [ Fet |

If the com port property is successfully confirmed, please remove the USB cable from the PC.

Installation of the FLASH Development Toolkit (FTDI)

— T ———————|
Renesas Flash Development Toolkit (v4.05) - InstallShield Wi... u
e A

|

(0} This package installs an unsupported freeware version.

Renesas Flash Development Toolkit !v4.0§’ “TnstaliShield Wizard ‘ Eq

=

Select Language

RENESAS

Language selection will determine the language of the installed help and
user documentat ion.

) hsia (Japanese)
O hsia (English)

Release Notes

[ < Back |[ Next > ] [ Cancel| ]

nistallS hield

After downloading and starting the application, user is
requested to confirm the unsupported version by clicking

OK.

Select your language and confirm it by pressing NEXT

13
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7 N
Renesas Flash Development Toolkit (v4.05) - InstallShield Wizard s _ﬂ

Select Options

RENESAS

Setup requires vou to make the following choices:

[TIClean up old settings. This option removes any existing settings before

Associate data files. Data files will open in FDT.

V] .fpr
)
[¥].bin V. rec
[V].cde [¥].s2
[V].ddi

[ <Back | Next > ] [ Cancel

In the following window (shown on the left) all file
extensions that will be related to the FTDI program, are
going to be listed. Make sure to select the .mot option
which is the extension for all compiled program on the

SH2 Components. All other selections can be left as

default.

14
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Importing, compiling and executing HiBot sample

programs

In this section we report the procedure for importing one sample program for lighting up the LEDs of the SH2
Tiny Controller.
On Eclipse IDE v.3.0 it won’t be possible to import correctly previous project (created with previous versions

of Eclipse) as described in this page. Please refer to pag.32 of this tutorial document for more details.

Download of the sample program

From the following URL download the following sample program for SH2TinyController available also
without login:

http://www.hibot.co.jp/html/webapps/download link.php?lang=en

SH2Tiny Sample1EclipseV3.zip

The project file is compressed with ZIP; before to proceed uncompress it and remember the location of the file.

The sample codes available on HiBot Homepage are to be utilized ONLY with HiBot components,

different SH2 based programs generated for different maker components can/might damage HiBot

products.

Setting the workspace folder

The workspace is the location of all project files. To each application/firmware for HiBot SH2 Tiny controller
or for other HiBot components corresponds one project file. All projects have their respective folder name

under the main folder of the workspace.

In this case we consider the following workspace location:

C:¥Development¥EclipseWorkArea

It is advisable to avoid the use of spaces or special characters in the folder name when selecting the workspace.

In fact that may causes problems when importing or compiling project files.

15
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Importing a project file into KPIT Eclipse

When running KPIT Eclipse, by default the proposed workspace is a folder defined under ECLIPSE folder
name.
Hint:
For more details please consult the KPIT Eclipse User Manual for the generation of a new project
file, or HiBot support blog from the HiBot Home page:
http://www.hibot.co.jp/support/support/?p=3

Select from the menu bar the option File->Import

| Gm £ o
Select

Creste new poagects fam an archave Sle of duwectiony

Sefect an impont souce

o~ Genersl
P, Acchive File
L Eanting Pegjects into Workipace
| File Syntom
. Preferencen
o CiCes
€] CCes Bancutable
C/Ces Propect Semingn
= Cvs
Pun/Debug
N
Tatks

> Team

Select the option “Existing Projects into Workspace” and press Next>
By pressing “browse” on the right of the workspace field name, we can select the LED Sample folder for our

workspace:

16
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|
lmpont Projects
Sefect & dwectony 10 seanch far existing Echpie progects,

I}

@ Select rct drectony
) Select schive fle: Browse
Select 1008 dreciony of The Srajects s mport Select A ]
o
b SH2Timy Sample 2fckpael “l | Retensh
g g | Aot |
4 CustomDebeg
b Debwg 1
4 HadaareDetug
| b Healebwy
¥ Copy prog * & Relesce =
Workinguty e SUTry_Sengle_XEdiose)
D““MJ'
v d [ Mekenempide | [ ox || cencd |

3
@ j

Once the root folder of the project that has to be imported is selected, press OK and then Finish in the main
window. After a few seconds of process we should be able to have the project correctly imported into our

Project Explorer as in the following image.

wmmhmn@
r“.‘_l‘-\ ¥y )‘— ﬂ'ﬁ'.{'q' LeBe ’-o.q
2 ths_vnc;

4 & 9QTiny_Sarmple_2ckpred
&

2 Prodiems | ) Tosks | © Consote
'No comcles to duplay st this bme.

17
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Workspace Launcher |

Select a workspace

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

Workspace: | v | Browse... |

Click “browse” for selecting specific
folder names

("] Use this as the default and do not ask again

o

When eclipse is run for the first time, the following welcome window will appear:

ol Edlips:
I7OUE) BEE) UITHLUSH(I) FEF—MN) BE@A) FFR) JOSTHNE) D1VEOMW) ALT(H)

Press the right most icon "Workbench Go to the
workbench".

Welcome In the next window we will import the project
file. Under the menu "File" select "Import" to

obtain the following window:

bEIT Eclipse
® | W <4

Workbench
Go to the workbench

P—NAT - DPANERETA LY NN BFATOTT Y NEERUET. |?_i‘;] Select the option “Existing proj ects into
A= - Y—ZDER(S):

Sons-rh Workspace”

iR’

G 7117 - 7710

|E BEIOS T MEI— DR

b @ C/C++
=g

b @& SWN

> @& Tasks

> @& F-4

v & BEF/ Y

o =7

18
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IOV IDAIR-F

[N SN —— @ The folder of the project moved into the
@?A\/—h-?AH/DNJ—ﬂ)Eﬁ(‘_r)I C:¥Develop¥EclipseWorkArea¥SH2Tiny_Sample1ECLIPSE I Workspace can be Selected
O F—14F - I7 OLOERA): =)
oszohe) (SH2Tiny_SamplelECLIPSE) by using the
[¥] SH2Tiny_Sample1ECLIPSE (C:¥Develop¥EclipseWorkArea¥SH2Tiny_Sample1ECLIPSE) IRTER(S) -
browse button.

When pressing Finish, the project file will be

copied into the workspace. A dialogue box

CIEEREVA v e

reporting: "The imported projects will be built
® co Le=e JL s | yging KPIT GNUSH-ELF v10.01 toolchain." (A

version number maybe different from the one reported in this example) will appear. Press OK to complete the

importing process.

Compiling the project

On the left side of the window, the project explorer section will appear. By browsing the project tree, please
double click (under “src” file sources folder) on the main file of the imported project:

SH2Tiny Samplel ECLIPSE.c. In this way in the main window the source code will be displayed.

C/C++ - SH2Tiny_Samplel
I7MIUE) REE) UITFoHVI(T) Tt#—f*(_)

) EF(R) FOTIHBER) D1YEI(W) ALF(H)

M-Hel s @ -8~~~ & -0 QA @0/ @l g-F-oe>o- = (@)
B 70Szoh-THXF0-5 © = O|([d SH2Tiny_SamplelECLIPSE.c 53 =0)|E7 2\ @M™ -0
O ! p
Bsle 7| % 3 = eEhERW o T
4 25 SH2Tiny_Sample1ECLIPSE /% PROJECT NAME : SHQT\ny Samp|e1ECLIPSE */ 2 iodefine.h
- | /x FILE : SH2Tiny_SamplelECLIPSE.c */ TR
P FU— n DESCRIPTION :  lain Prozran Y o main(void) : int
. — * U H 2 *
EZ ZT,jF /;* CPU TYPE : SH7047 */;
> @l Ao — * *
. h@src ;"1 This file is generated by KPIT GNU Eclipse I;" =
> [ hwinit.c
> [g inthandler.c
» [# inthandler.h #include “iodefine.h”
b [n) iodefine.h 9}{"‘” CPPAPP\ N
- tial 1§ 1 ruct,
> [[@ SH2Tiny_Sample1ECLIPSE.c| extern 700 void mainO
) o
§ start.S static int initialized;
> [n typedefine.h f{(' initialized) =
> [8 vects.c typedef void (xpfunc) ();
. (= Debug extern pfunc _ctors[];
N extern pfunc _ctors_end[];
> (= Release pfunc #p;
B Readme.txt initialized = 1;
for (p = _ctors_end; p > _ctars; )
(x=-p) ()3
1
Lo i
« »
2 s 52\ G 424| B 2>y-L| B TO/—| #~ "0
0B
=6 . Uy-x SR or-s>
< i »
o® e 27— MEA 1:1 [Al0=E®S
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There are two types of build:
Debug build: It will include the debugging code and it is not optimized

Release build: ' The code is optimized and it doesn’t contain the debug code. It is the version that must be

generated to be installed on HiBot SH2 based components.

Hint :
Build is the compilation process of all source files into one standalone file; in this case a file

with .mot extension.

Inside HiBot TITechSH2 Tiny Controller a debugger is not included, so user must generate a Release target
build for each project file. Also after importing a project file that was generated on a different machine (as in
this case) it is necessary to set the new archive files locations as they are at the moment of importing, pointing

to the old location:
To do:
1.Set the project file target into Release

2.Set the archive option of the sample code

3.Build all the files
1.Set the project file target into Release
First select the project name from the project explorer (in this case select SH2Tiny SamplelEclipse).
From the menu bar, select under “Project” option, “Build configuration” and after that “set active”, finally
select “2 Release” under the sub menu that will appear.

2.Set the archive option of the sample code

After selecting again the project file name from the project explorer, right click with the mouse and select

“Properties”. The following window will appear:
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Properties for SH2Tiny_Sample_2Eclipse3 [o [0 ==

[ type filter text | | Renesas Settings Prov

Resource

Builders
C/C++ Build Configuration: [Release [ Active ] v

Build Variables 3
Change Toolchain Vefs
Discovery Options i Renesas Tool Settings
Environment

.3" Build Stepsl Build Artifactl Binary Parsers | @ Error Parsersl — 1\

® —
(&3 Source “| | Archive search directories a8 8% &

(% Object
(2 List E
4 (= Warnings
(2 Standard
bug Settings (% Advanced =
(2 Static Analysis

"C:\Program Files\KPIT p g I

Task Repository
WikiText 4 (3 Other
(2 Miscellaneous

& cPu

4 ) Assembler < m N
(2 Source
(2 Object Search archives repeatedly for undefined references
(22 List Archive (i ]
ﬂ% Other L rchive (library) files

4 ) Linker SH2Tiny_Sample_2Eclipse3
2 Input gee
S Oztput gcc-0s-4-200
(2 Sections

4 (B Other

5 Miscellaneous
|22 Archives| -
7 copy l 2

(22 General L

m

84 8 5 &

m

< | m » a0 ne w1l

Select and open from the above window, the option C/C++ Build. Then select Settings (1)

The content on the right will change and a new project settings tree will appear. Select from there the “Linker”
option and under that select finally “Archives” (2). The actual folder for search of archives, will appear; As it
can be seen, Release folder, is not the one related to the actual workspace in use. We need now to change the

path by double clicking on the first line reporting the path of the folder Release.

From the Edit Directory Path window that will appear after double clicking, select the location of the real
Release folder for the imported project file. Using the button “Workspace” we can easily move in the
computer folders and select under the workspace folders the release folder for the project file

SH2Tiny_Sample1Eclipse.

Edit directory path ]

Directory:

"${workspace_loc\SH2Tiny_Samp

[ OK ] [ Cancel ] [ Workspace... l [ File system...
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O = | = ms | Double click on Release from the window that shows the
Select a folder from workspace: project subfolders and press OK.
4 125 SH2Tiny_Sample_2Eclipse3
= HEWDebug
:j [C,:é?gmoebug Attention:
S ::f;:;z?bug The compiled file to be written/downloaded into
L:: S:ease the SH2Tiny Controller will be saved in this
Release folder if the compiling (build) process
will be successful.
. ok |[ cancel
(24 edit directory path (=23
Directory:

[ oK ‘ [ Cancel ] [ Workspace... ] [ File system... l

Press OK again from the Project Properties window where we returned after selecting the folder Release
location. This will take us to the source code of the main file.
It is now possible to execute a build all process. Under “Project” from the menu bar, select “Build All”. The

make file will be automatically generated.

No errors should be reported (if the source code was not modified after the importing of the project file) and
we should have the following message in the console section in the bottom:

Finished building target: SH2Tiny Samplel ECLIPSE.mot
The corresponding file SH2Tiny Samplel ECLIPSE.mot is now located inside the folder Release of the

project tree structure. That is the file that we have to install inside the SH2 Tiny Controller. The

flashing/download operation is explained in details in the following section.
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2 & ® ErEv Y@

N v % - v
13

UD7OSULI(I) FES—NN) BRQR) EGR) FOSIINE) D4>EOW) ALTH)
R iFE-0-Q- s F- S E

o )

yZFozzsb-xH270 2 < O|[[g SH2Tiny_SamplelECLIPSE.c 53

= 0|7 x\@M™ =8

Bgle 7| %

i PR oY
% iodefine.h
e© main(void) : int

15 SH2Tiny_Sample1ECLIPSE /x PROJECT NAME : SH2Tiny_SamplelECLIPSE
> ' /* FILE : BH2Tiny_SamplelECLIPSE.c
i AR e
— * :
& 7-n17 /% CPU TYPE t o BH7047
B A2 —R /%
2 src f* This file is generated by KPIT GNU Eclipse
*
[g hwinit.c £

[ inthandler.c

[ inthandler.h H#include “iodefine.h”

[n iodefine.h }'/Ilflhif (I)EPAPPI w -
[8) SH2Tiny_Sample1ECLIPSE.|  gytern "0~ void main()
tart.S
§ sta static int initialized;
[8 typedefine.h if (! initialized)
[ vects.c typedef void (xpfunc) ();
(= Debug extern pfunc _ ctors[];
} extern pfunc _ctors_end[];
(= Release pfunc *p;
Readme.txt initialized = 1;
for (p = _ctors_end; p > _ctors; )
(x--p) ();

}

<[ n

£ P85 525 (D2l i, O 7/

@Bt BE~-ri-=06

C-EJL I [SH2Tiny_Sample1ECLIPSE]

Finished building: SH2Tiny_SamplelECLIPSE.x

Building target: SH2Tiny_SamplelECLIPSE.mot
Invoking: Objcopy

Iinished building target: SH2Tiny_SamplelECLIPSE.mot

—ITOHZTTNY _DampTelEULIPOE =T2CC —T2CC-US-4=20U0 --enu-group -cb -msneir

<

i ] »

Tiny_SamplelECLIPSE .mot”

i

RIo=ES
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Writing the program into the FLASH memory of theSH2Tiny Controller

Hint :
For the writing of the firmware (compiled .mot file) into the component please refer also to the user
manual of the TitechSH2 Universal Serial Programmer board available online on HiBot

Home page.

Set the USB mode and the Boot mode on the Universal Serial Programmer and press once the reset switch

button SW.

USB
MODE i { BOOT

MODE

. HB-SHR06-5102106

USB CABLE I: PROG PORT PROG PORT |

iIX X |
: RX 2 2| RX |
! RES RES '
1 MD1 MD1 |
H +5V |

EGND 5 6 GND :
' i

Connect the PC with the mini USB of the serial
programmer and the serial programmer with the SH2
component programming port (SH2 Tiny Controller in
this case) through the supplied cable. TITechSH2 Tiny
Controller DS1 and TITechSH2 Universal Serial
Programmer  DS1 should be lighten on GREEN.
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We will now write the firmware into the component using the Flash Development Toolkit that was installed
before. From the Windows start menu select “Renesas” and then “Flash Development Toolkit 4.05” (or a later
version if newer one was installed). Run the application “Flash Development Toolkit 4.0 Basic” or the latest
version available.

Hint :

Please refer also to the FDT Users Guide for more details.

Also refer to the support blog page: http://www.hibot.co.jp/support/support/?p=31

. If the application is run for the first time, user will be
FDT Simple Interface (Unsupported Freeware Version)

Options requested to set the configuration. Different

BASIC FILE PROGRAMMING Exit

configurations can be selected later again.
Choose Device And Kernel (=)

The FLASH Development Toolkit supports a number of Renesas FLASH devices.

Select the chip SH7047F.

Select the device you wish to use with this project from the list below.

Fiter: Press then NEXT

Type I Full Name l Kemel Version I Info -

H8/300H H8/38702F 1_0_00

H8/300H H8/38704F 1.0_00 7l

SH SH/7018F 1_0_00

SH SH/7046F 1_0_00

SH SH/7047F 1_0_00

SH SH/7052F 1.0_00

SH SH/7053F 1_0_00

SH SH/7054F 1.0_00

SH SH/7055F 1_0_00

SH SH/7058F 1_0_00

SH SH/7065F 1.0 -

Qi o — )

Next > Cancel
< 1 »
i Communications Port @

Use this page to select your desired communications
port/interface. All settings may be changed after the project is

GrsBtsd: Select here the port number that was assigned to the

USB device driver. Press NEXT
Select port: [coms B

Select an Interface type to connect to the target device with.
Normally this will be "Direct Connection" or simply left blank.

Select Interface: Direct Connection v

-

< Back Next > Cancel

Hint:
If there was a mistake when setting the configuration of the FDT, it is possible to start over again the

configuration by selecting “New Settings” under the menu Option of the FDT application
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Select the option “Download File” for File Selection

FDT Simple Interface (Unsupported Freeware Version)

BASIC FILE PROGRAMMING Exit

Device : SH/7047F Part - COM4

Options

File Selection

@ Download File

[V User / Data &rea IC'\eclipse\SH2Tiny_Semple_2EcIipseS\Helease\5H2Tiny_Sample_ »
r | 2
Program Flash

Flash Development Toolkit and flash programming components
are provided without support

0S: Windows Vista/Server 2008 [Non-Admin]

FCF Settings Applied: SH/7047F, (C:\Program Files\Renesas\FDT4.06\kern
FDT API initialised: version 4, 06, 00, 005
FCF Settings Applied: SH/7047F, (C:\Program Files\RenesasI\FDIA.OG\kern

In the User/Data Area we must select the file
“SH2Tiny SamplelECLIPSE.mot”. It can be located
pressing the button with a small black arrow.

As explained above, it is located under the folder Release
of the imported project.

After the right file is reported in the text field “User/Data
Area”, make sure to press once again the button RESET
(SW) on the Universal Serial Programmer and press
“Start”. The file will be slowly downloaded on the
SH2Tiny controller. Once the 100% is reached and no
errors are reported, press DISCONNECT to make the FDT
application ready for downloading again in case we are

modifying and testing our program.

It is a good habit to confirm that the .mot file to be downloaded is the correct one. This can be carried out by

confirming the date and time of compiling/generation to make sure we are really downloading new firmwares

on the SH2Component.

With leaving the USB cable connected, set the Universal Serial Programming board in the User Mode (or

running) and press once the reset button SW. After resetting the SH2Tiny will run the program.
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9S0650Y50851256, §

’
]

LEDs should be ON or blinking according to the sample program installed.
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Creating a new project file with KPIT Eclipse

This section will take the user into the creation of a new project file with KPIT Eclipse for the SH2
components. Other information can be found on the support blog of hibot at the following link:

http://www.hibot.co.jp/support/support/?p=3

Setting the working area

Close Eclipse if opened and start it over again. Select a new workspace or the same as before.
When the same workspace will be selected, in the project explorer will appear other projects of the same
workspace. If they are not going to be utilized they can be temporary closed by selecting the option “close

project" after a right click with the mouse on the project name.

Making a project using the wizard option

Makefile and a basic template including C and H source files will be automatically generated for the SH2

series components.

1. From the Menu File select “New” and then “C Project”
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p

EB Renesas C Project

Renesas C Project

Create Renesas C project of selected type

Project name: MyTest|

Use default location

Location: | C\eclipse\MyTest

Project type:

Browse...

Toolchains:

(= Executables (Renesas)
@ Sample Project
(= Makefile project

KPIT GNUHS8-ELF Toolchain
KPIT GNURX-ELF Toolchain
KPIT GNUSH-ELF Toolchain
Renesas RXC Toolchain
Renesas SHC Toolchain

[ ] < Back

Next > Finish

Show project types and toolchains only if they are supported on the platform

Cancel

2. In the C Project dialogue select a name for the project and then select the type of Toolchains. In this case
KPIT GNUSH-ELF Toolchain. Then press Next.

EE Renesas C Project

KPIT Eclipse - Project Generation
Select Target Specific Settings

Toolchain Version : |v10.03
Select CPU Series: |SH2
Select CPU Type: |SH7047

Endian:

Select Additional CPU Options :
[T] Shorten address references at link time
[7] Use Renesas calling convention rather than that for gcc

Perform extra build-time checks on project code and
advise how to improve it

Lo o=

3. CPU Selection
Select the following options:

- CPU Series: SH2
- CPU Type: SH7047

. sk |[_Nets Finih

Press Next without modifying the default options
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4. Library settings

(C4 Renesas C Project =) 3|
KPIT Eclipse - Project Generation p—<>
Select Library Generator Settings [
Select Library Source:
() Optimized @ Newlib

Use standard GNU libraries.

Select Header Files :

[ ctype.h : Handles and checks characters

math.h : Performs numerical calculations such as
trignometric funtions

stdio.h : Performs input/output handling

stdlib.h : Performs C program standard processing such as
storage area management

string.h : Performs string comparison, copying

Select Library Type:
@) Project-Built () Pre-Built

Build the library with user specified options for selected header files
Note that at least one header file should be selected.

u < Back ][ Next > ] Finish

Select the option “NewLib”

A different selection will be done in this example with respect to the Eclipse Wizard. Please follow the same

options:

Library Source newlib

ctype.h Check

math.h Remove the check. If it is not going to be utilized (as in this case) it will
make the compiling process faster. It can be included later on.

stdio.h Check

stdlib.h Check

string.h Check

Library Type Project-Built
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5.Debug settings

e

KPIT Eclipse - Project Generation —<>
Select default debug settings

Default debug mode Default hardware target
() Debug using HEW Target device | 5H-2

) Custom Debug
() Debug using GDB Simulator

I 0 Release (no debug) I

Configuration Description

Release (no debug): "Release” configuration allows creation of projects in
release mode (without any debug information).

[C5 Renesas C Project o [E 3]

(] Next > [ Finish ] [ Cancel

As explained above, the HiBot SH2Tiny Controller does not include onboard a debug port so we will select

the Release only option. Press Finish and OK in the following dialogue.
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Automatic generation of the files

The following list of files will be automatically generated by the Eclipse Wizard. (Note name of the files may

change with different updated versions of Eclipse).

start.asm BOOT code

This is the code that is run at the beginning when resetting
the CPU. No modification are needed.

MyTest.c Main program

Is the main file of the project

hardware_setup.c Hardware initialization

It is run from the start.s program at the boot. The CPU will
initialize all the hardware and peripherals according to the
register definitions written in this file.

All registers of the SH7047F are defined within this file in the
form of structures and unions. User should not be needing

iodefine.h CPUIIO regISter file definition any modification for this file. For some HiBot sample codes,
a few modifications were added, please confirm that when
using the sample codes.

typedefine.h Data type definitions

intrinsics.h Special CPU definitions

vects.c Interrupt table definition

Interrupt_handlers.c | Interrupt function definition

Main handlers are automatically defined. Functions are
however empty. When using them, user will be requested to
write the specific interrupt handler functions according to his

Interrupt_handlers.h | Interrupt function reference

needs and to the user hardware manual of the SH7047 b y
Renesas.

Project settings

fsrc/SH2Tiny_Sample_2Eclipse3.c - KPIT Eclipse
te Search Run Window Help

R

Le_f v A Open Project
s Close Project
= 3 se3.c &3
g Build All Ctrl+B
I Build Configurations bI oid (*pfHi
Build Project s _s5
unc  cte
Build Working Set » —
Clean...
| Build Automatically d = 1
| _ctors ¢
Make Target »
Properties
|
#endif

int main/(void)
{

Confirm at first that the automatic build generation
is not selected by checking the command under the

menu option “Project”

Set active the release configuration: Project-> Build
Configuration -> Set Active -> Release

We are now ready to write our own program.

Please refer to the following URL for an example of

a basic example controlling the LEDs

http://www.hibot.co.jp/support/support/?p=77
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Migrating from Eclipse IDE 2.x to IDE 3.0

With the new version of GNU KPIT Eclipse IDE 3.0, the import of old sample files is no longer working.
The bug is due to the missing reference to the new toolchains, however also the project file names with

the new version was changed as shown in the following figure:

[ Project Explorer i3 [l A S .
- 3% Binaries + || 4 35 SH2Tiny_SamplelEclipseV3
. B, Archives | 4% Binaries |
» [ Includes @, Archives |=
4 (2 src [a Includes
[ hwinit.c S a (B src
[ inthandler.c G ™ rr— [gj hardware_setup.c
[h] inthandlerh @@ == [ |c interrupt_handlers.c
[n] iodefine.h === > [h] interrupt_handlers.h
[€] SH2Tiny_Samplel ECLIPSE.c > ] intrinsics.h
[§] start.S lh] iodefine.h
[h] typedefine.h [jé] reset_program.asm
[g] vects.c . [€] SH2Tiny_SamplelEclipseV3.c
(= Debug . [n] typedefine.h
. (= Release [€] vector_table.c
[5] Readmetxt ‘ (= CustomDebug
(= Debug
(= HardwareDebug
(= HewDebug

(= Release
[ob custom.bat

All sample codes will be soon ported on Eclipse IDE 3.0 however user can copy and paste the contents of
the old files (in particular hwinit.c inithandler.c and inthandler.h) into the new files (in particular
hardware_setup.c interrupt_handler.c and interrupt_handler.h) being careful on the functions names that

in some cases also changed.
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