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Overview

This tutorial describes the steps in creating new projects
for the M16C using two different methods.

The first method uses the SKP project generator, that will
create an empty project.

The second method will provide step by step instructions
on creating a project with existing source files.

To get the most out of the SKP including the development
tools, check out the references at the end of this tutorial.

Note: This tutorial assumes the user has done the following:

1. Followed the ‘Quickstart Guide’

2. Installed the SKP files, examples, and software tools in the default directories.
3. Reviewed Tutorial 1.
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Starting HEW

@ REMESAS-TOOLS » @ High-performance Embedded W orkzhop Read Me
@ Sony Handheld » E:ﬁ:i High-perfarmance Embedded ‘workzhop

Sony VYaio ¥ EM Manual Mavigator
@ d 2 Location: C:A\Hew3
@ Startup 4
= Utilities 2

From the Windows Start menu, click on
Programs > Renesas High-performance Embedded Workshop>

High-performance Embedded Workshop
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Creating a Project Workspace

E:ﬁ:! High-performance Embedded Work shop =10 x|
File Edit “iew Project Options Buld  Memore  Tool: ‘Window Help

pemd @t eeltTal||op D@2k 08 2|2 M||He
P AT ||wmdd ||| e B |2
] ey e

— Optians:

% Create a new project workspace C

ancel

/" 2. Click on

1 - E nsure " Dpen arecent project workspace: Adminiztration. . ‘ ’
this Option @/ |C-AMTOOLASKPAEC264S ample_Code -] OK’ button.

i =
IS SeIeCted . g " Browse to another project workspace

ik

@ Projects @ Templates =] Mavigation

x|
ﬂmﬂui'ﬂﬂ Dwg f FinFls b Usonconmd £

Ready | |- = | 4

When HEW starts up, you will be prompted to select a workspace. By

default, ‘Create a new project workspace’ option is selected.

jau
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Creating a New Project with the
SKP project generator (1/4)

Mew Project Workspace

Frojects |

/ 2. Enter ‘Tutor2_pg'.

@.ﬁ.pplicatiun Wiorkzpace Mame;
rnpty Application TutorZ_pg
1. SeleCt \%F@pmtﬁa;eﬁle IEru:uieu:tName:
‘M16C/26 g ._I- Starter Kit Plus [Tutor2_pg
Starter Kit Divectoy
PluS’ as the [CAHena\Tutor2_pg Browse.. |
project type h/ - Select MT6C.
|H eeeeee M1EC Standard *\4 Verlfy Renesas
M16C Standard is
selected.
Note: This is the directory where [ ok | cance |‘
the project will be created,
‘C:\HEW3\Tutor2 pg..

5. Click on ‘OK’ button.
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Creating a New Project with the
SKP project generator (2/4)

M16C/26 Starter Kit Plus - Step 1 |

YWhat tppe of project do you want to
generate’?
™ Werify SKP

Theze projects allow you to verfy the
SKP and the developement environment

" Sample Code

1. Select
‘Empty Project’.

Sample code for peripherals, memony
re-write, and board components

= Empty Project ‘

Setz up and initializes the M16C/26 for
thiz SKP

/2. Click on ‘Next’
button.
< Back | Het » f' Finizh | Cancel ||

Note: The other project selections (Verify SKP and Sample Code) allow you to
test the SKP and evaluate the MCU peripherals and features using pre-built
sample code.
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Creating a New Project with the
SKP project generator (3/4)

M16C/26 Starter Kit Plus - Step 2 |

The following files will be added ta the

project:
File | Dezcription |
defaultzeszion. haf HEW Seszio...
main_26zkp_template.c Shell for pour...
readre. et FReadme Tex...
ncrtd_26skp.a30 Startup Progr...
zect30_2Bskp.inc Section and ...
#frZB2.h SFR definitio...
zf_26.a30 SFR Definitio...
skp_bzp.h b acroz far th..
ghp_locd.h Header File f...
. (= y
/1 . Click on ‘Finish
button.

—

< Back ” [dEwt > I Einizh | Cancel |

Note: Step 2 shows all the files that will be added to the new
project and their description.
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Creating a New Project with the
SKP project generator (4/4)

1. Click on ‘OK’ button.

The project generator information is shown once the project
has been created.
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HEW after Creating a New Project using the
SKP project generator

sﬁa Empty_FProject - High-performance Embedded Workshop
File Edit “iew Project Optiong Build Memory Tool: Window Help

I E R A = = B T T E Hew & % |
[ o | [ e e =] |[oeteuitsession Hia+|@F||aes & da

=N ERE e E

x|
B 102
EI@ Empty_Project

1429 Assembly include file

(. sect30_26zkp.inc
Azgembly source file
noit] 2Bgkp.a30
o e [8) sh2B a0

C zource file

main_26skp_template.c
223 Dependencies

----- zect30_2Bskp.inc
o sfi262h
- skp_bzpoh
- skp_lodh

N 2] Projects lETempl... ‘ | Maviga... I

x|
-l
il n FI 1
Ready = INg MLIM
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SKP project generator
Summary (1/2)

The following is a summary of what happens when creating a new project
using the SKP project generator Empty Project:

1. The following files are created in the workspace or project directory (in this
example, under C:\Hew3\Tutor2_pg):
= A copy of the user startup (ncrtO_26skp.a30 and sect30 26skp.inc) files.
= A .cfile (main_26skp template.c) that contains the main function.
= Copies of the SKP header files (sfr26.h, skp _bsp.h, and skp Icd.h)

included in the .c file.

= A copy of the sfr 26.a30 file so SFR labels are visible in KD30.

2. Links the startup files first as shown in the “Linking the startup files first” slides
(slides 25 & 26).

3. Configures the external debugger to launch KD30 as shown in the “Launching
KD30 from HEW?” slide (slide 28).

4. Adds the phase to generate a hex file when building a project as shown in the
slide “Generate a hex file for the Programmer” (slide 29).
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SKP project generator
Summary (2/2)

The project structure
and files created
when using the SKP
project generator are
shown here.

File Edit “iew Favortes Tools  Help |
=2 Back - = - | @Search L4, Folders @ | e 0 X @ | FEEE
&ddress | Tutor2_pg j @GD
Folders X | | Mame Size | Type ¢ |
{1 EOOTDISE, /|0 debug File: Folder
{:I Cadence ncrtl_26skp.a30 EEE  AZ0File
{:I DISCOVER sfi_26.a30 11 KB A30File
{:I Documents and Settings mair_26zkp_templ... 1EE CFile
=1 DRIVERS #fr262 h B4KE HFile
7 flesim skp_bsp.h 4KE H File
507 Hew3 skp_lcd h IKB HFile
: = ADC 05 defaultzession. bsf 2KB  HSF File
-1 ADC. Repeat Tutor2_pg.bwp 17KB  HwP File
=] ETC @ zect30_2Bzkpinc 12KB  IMC File
{:I help @ Azzemblyincludefil... 3KB  SHL File
-0 Manuals @ Azzemblylistile. zhl 3KE SHL File
{:I skptest @ Azzemblysourcefile... 3KB  SHL File
|:| Spstem @ Cheaderfile. hl 3KB  SHL File
= Tuter?_pg ] Clistfile. shl 3EB  SHL File
xR} T Ltor? @ Configurationfile. shl 3KB  SHL File
w1388 T ] Csourcefile. shi IKB  SHLFile
- MTOOL ] Default.shl 1EB  SHL File
H-7] Mulimedia Files @ editardefault. shl 1KB  SHL File
D ORCADWIM || [#] Hefile. shi 1EB  SHL File
{:I Prograrm Files @ Link.agermapfile. zhl TKB SHLFile
- SONYSYS @ PreprocessedCsou... 3KB  SHL File
L0 TEMP ] 5-Recardfie. shi 1KB  SHL File
{:I WINNT Z] readme.tat 1KE  Text Docum...
4= rseville? (D] ud J K1 | 0|
24 obiect(s) [Disk free space: 210 GE) 11E2 KB A My Computer v

11

LENESAS




Creating a New Project Environment

The SKP project generator simplifies several steps in creating a
new project but what if you already have source files? The
following slides will walk you through the following:

» Creating a new workspace from scratch

* Adding source files

» Setting up the software development environment including
linker, build, debugger, and programming configuration.
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Creating a New Project (1/8)

Select ‘New Workspace’ from the File menu...

1. Select Priects | : :
‘ApphCathn, @ T Workzpace Mame: /3 Enter TUtor2
@Empt}l.ﬁ.pplicatinn IT'-“':"2 asS name Of the
@Impnrth’lakefile Froiect N ; .
o Library I_TrDItEEE b \prOJeCt
2 Browse to or enter Directary: 4 Leave as IS
‘C \MTOOL\SKP1 6C26 ' IE'\MTDDLHSKF"IEEEEHSampIE CodetTutard Browse. .. I (i-e. ‘Tutorz’).
CPU family:
\Sample_Code". pree 3 «— 5. Select M16C.
T oal chair:
IHenesas M1ELC Standard |

6. Verify Renesas
M16C Standard is
Properties... | selected.

1 k. | Cancel ||

/

7. Click on ‘OK’ button.
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Creating a New Project

T oalchain version
I Entry ﬁ/

YWhich CPU do wou want bo uge far this
project?

CPLU Series:

MI1ECARD

16C/30 | (

M1ECAD
REC Tiny

CPU Tope:

ther

If there iz no CPU type to be zelected,
zelect the "CPU Type" that a similar to
hardware specification ar zelect "Other''.

(2/8)

Hew Project-1/6-5elect Target CPU_Toolchain yersion 7] |

_ 1. Leave as is.

2. Select
~ ‘M16C/20'.

¢ Back ! Mest = I Finizh | Cancel

/

3. Click on ‘Next’ button.
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Creating a New Project (3/8)

New Project-2/6-Select RTOS |

— 1. Select ‘M16C/20’.

Taigettyps:  |M16C/20 B
ATOS: fnone — 2. Leave as is.
Statip e ype: — 3. Select ‘'USER™.
Startup files
E@g IEED;Dun:E file

23 C header file Add..

¢ Back | Meut > I Finizh | Cancel |

Note: 1. Differences between Default and USER Startup files is
discussed after the project is created.
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Creating a New Project (4/8)

Mew Project-3/6-5etting the Contentz of Files to be Generated

®  What kind of initialization routine
would you like to create’?

[T Uze 40 Libramy

¥ | Uze Heap temony 1. SeleCt ‘NOne, as we
Heap Size:  [0300H » a|ready have a file
sossnstion 4" \ith the main()

function.

< Back | M et = I Finizh Cancel

2. Click on ‘Next’ button.
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Creating a New Project (5/8)

The stack settings are grayed out because USER startup file was
selected (see Creating a New Project 3/8 ). If DEFAULT startup

file was selected, these settings become available.

Mew Project-4/6-5etting the Stack Area 7] |

“What are the stack settings?

— l=er, Stack Fonter :

Stack Size;
0300H

= Interupt Stack Fointer

Stack Size;
03004

/ 1. Click on ‘Next’ button.

Finizh | Cancel |

- RENESAS
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Creating a New Project (6/8)

Mew Project-5/6-5etting the Target System for Debugging |

— Targets :
Mo items

1. Select ‘KD30’.

— External Debugger :

Nane

M1EC Family k0030 320 Release 18
F16C Family PDE0Y. 810 Releasze 1 1
M1EC Family POI0F W.1.00 Relzaze 1 /2' Leave aS IS'

-+ 3. Click on ‘Next’.

< Back | Ne:-:t>‘| Finizh | Cancel |
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Creating a New Project (7/8)

We already have the source files and selected USER startup files
(see Creating a New Project 3/8 and 4/8 ) and so, there are no
source files that will be generated.

Mew Project-6/6-Changing the File Hames to be Created BE

The following source files will be
generated:

File Namel Eut... | Diezcription

1. Click on ‘Finish’

to complete project
Y | sl | creation process...

| < Back I st = | Finizh | Cancel |
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Creating a New Project (8/8)

A project summary is displayed to indicate a successful creation of

the new project, tutor2.

Summary 2| x]

Project Surmmary:

-------- PROJECT GENERATOR -eee -
PROJECT NAME : Tutor2

PROJECT DIRECTORY :  C:AMTOOLASKPIBC2E\S ample_L
CPU SERIES - M16C/20

CPU TYPE : Other

TOOLCHAIM MAKE Renezaz M1BC Standard Toolcha
TOOLCHAIM YERSIOM : 5200
GEMERATION FILES :

DATE & TIME : 10/418/2003 3:37:40 PM

=
1| | 3

Click DK to generate the project or Cancel to abort.

[ Generate Beadme.tst a3 a summanye file in the geef@ct directan

Cancel |

/

20

1. Click on ‘OK’.
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HEW

After creating the project, HEW will look similar to the figure below.

iﬁ}TulmZ - High-performance Embedded Workshop

r———© @ "ms T"°
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Default and User (SKP) Startup Files

Except for comments, the differences between the default (ncrt0.a30 and
sect30.inc) and user (ncrt0_26skp.a30 and sect30 26skp.inc) startup files
are listed below:

Ncrt0.a30

= BCLK - Set to f1 (div by 1) of Xin (BCLK = Xin frequency) in user file.

» Stack sizes — Smaller (0x100) in user file [default at 0x300].

= Heap size — 0 (no heap size) in user file.

= Vector Base Address — 0xFF800 for (M16C/26) in user file [default at
0xFFDO00 (M16C/62)]

= Section Allocation — Calls user sect30 file (sect30_26skp.inc) [default
calls default sect30.inc].

= Standard I/O Initialization — No initialization in user file (done using
mcu_init from main()) [default file calls _init routine].

Sect30.inc
= Variable Vector Definition — Simplified and described in user file

Note: You can use the default startup files but ensure that you understand the how to

make the necessary modifications. The customized startup files for the SKP can

be found under C:\MTOOL\SKP16C26\Sample _Code\Startup_files directory.
| 2 LENESAS



Adding Source Files (1/2)

1. From HEW’s Project menu, select Add Files and the Add Files dialog box is

displayed.

Add File[s)

Loak jn: I'ﬁ Tutor?_smc

jr::q“v

3. Select main_tutor2.c
and ncrt0_tutor2.a30.

Fil= narne: I"main_tutu:-rE.u:" "ricrtd_tutor2. 230"

&dd

Files of type: | Project Files

[ Felative Path

j Cancel |

2%

o

2. Browse to C:\MTOOL

- \SKP16C26
\Sample_Code\Tutor2_src
folder, which contains the
source codes for this
tutorial.

— 4. Click on Add.

23

LENESAS



Adding Source Files (2/2)

After adding source files, HEW’s workspace will look like the figure below.

= . . . .
EE=] 1uton) 1. To display dependencies per source file, right-
=0 Tutor2 click on the Workspace window, and click on the
El a Agzembly source file . .
P [E] net_tutor2. &30 Conflgure View.
EI a C zource file
O . main_tutor2.c Configure Yiew el
a D d
...... .EF':;'ICEFI;CIT;DQ ine V¥ Show dependencies under each fil
¥ Show standard library includes Cancel |
[T Show file paths \
n @ijet:tx @Templates @jNauigaﬁnn \
2. Click on check boxes in
— ME Configure View dialog box.
E@ Tutkor2 .
= Tutor2 3. Click on OK button.
EE Aszembly zource file
=N . ricrt_tutar2. 230 . . .
. 2] secta0 tutor2in Displaying _the source file
] E E.sc'urce fle 7 dependencies this way makes
- nain_tutarz.c . . - .
SERET / it easier to verify if the header
- g ke :ﬂﬁdﬂhh} files are included before
T building the project.

(T projects | &

Templates ] Mavigation

24
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Linking the Startup File First (1/2)

After checking dependencies, NC30 must be setup to compile and link the startup
files first. The startup files contain information on memory addresses and sections
which the linker uses to place the code at the correct addresses.

1. Select Renesas M16C
Standard Toolchain from

3. Click on Link tab.

. Renezas M16C Standard Toolchain el B
the Option menuand A~ LA
. . . . Canfiquration : C I Azzembly  Link |L|I:|rar|an| Lz I Cig I PA
this window is displayed. —
I.-'-‘-.II Configurations j Categary : IInput j
EI--@ All Loaded Projects Shaw entries far ;
= _
-] C source file Relocatable files j
2 Select All -2 Aszambly source file
_SelectAnl | A  _Aledie.
- . [rzert... |
Configurations.
4. Select [ emove |
Relocatable 5. Click on Add. 1| +]
files. Le s
[‘E] Specifies start address
of abgolute module I
Optiong Link, ;
L nc3lib -G M5 -0 =
FICONFIGDIR)NEFROJECTMARME). #30
1] |+ =
(] | Cancel |
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Linking the Startup File First (2/2)

- . Belative to
1. Select Configuration
directory. \> IEaniguratiDn directany j Cancel |
Eile path

2. Enter the Startup N [ nert_butar2

source file, i.e.

nert0_tutor2.

Caonfiguration :

I.-'l'-.II Configurations j

E"@ Al Loaded Projects
El@ Tutor2
-0 C zource file
Ela Azzembly source fil
----- ncrtd_tutor?2.a3

------ D Drefault Options

‘| [ o

2l x|
C I Azzembly  Link |Li|:urarian| Lrnc I Cfg I b A I ’I
Category IInput j
Shiow entries for ;
I R elocatable files j

FICOMFIGDIR et _kukar. 30

[-E]Specifies start address
of abzolute module ; I

Optionz Link :

L nic30lb -G M5 -0
$ICONFIGDIRASPROJECTHAME] %30

Cancel |

3. Click on OK.

L 4. Click on OK.
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Building (compile & link) the Program

EI’?!TuturE High-performance Embedded Workzhop

Eile Edit ‘fiew Project Option: Build Memorny Toolz ‘window Help

HE &R T

[own|s|&

]

:*ﬂ AT ||| @ & (][ 86 e 2 [[oebu

-

74

| |||EFEVEE B B O R D

5 )
= @Im e

=-[E Tutor2
=24 Aszembly source fils
= . neitd_tutorZ. &30
[ . gectI0_tutor.ing
El 3 C source file
= [£] main_tutor2.c
- sfi2B2h
----- zkp_bzp.h
- skp_lod.h

5 Projects | &E] Templates | | Mawigation

x| Phazse M1aC Linker finished

4

Euild Finished

0 Errors, 0 Warnings
4

o Look at the Output window and check
whether any errors or warnings occurred. _|j
| Y

=l

A Ff uin A veon A FninFra A vesincotd f

Ready

LR

’
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If there are no errors, you can try running the program on the SKP16C26 Board
using the ICD and KD30 Debugger.
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Launching

KD30 from HEW

KD30 can be launched directly from HEW, but HEW must be
configured as shown below.

1. Select Customize from
from the Tools menu.

Tu:u:ull:uarsl Eu:ummanu:lsl Meru | ".:FH'EI'DEbUEIEIET I Log I Help I

IEIther external debugger j

2. Click on Debugger tab — Ertermnal debugger selected:
3. Select Other external —  Debugger seitings

d e b u g g er. E stermal debugger location;
4. Locate KD30 from

C:\MTOOL\KD30 folder.

5. Enter -LOAD=$%
(CONFIGDIR)\$(PROJECT
NAME).x30.

6. Click on OK.
To launch (and download .x30

H CAMTOOLND 30D 30.EXE LI Browse... |

Command line options:

/VI-LEI:L‘«D=$[EIIINFIGDIHM[F’HDJEETN&ME].33E1 LI

Download module;

LI Browse. .. |

file) KD30, click on this icon.
||& [Release m}’i & |E =
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Generate a hex file for the Programmer

After building a program, a file with an .x30 is generated. For this example,
‘tutor2.x30’ is generated. This .x30 file can be downloaded using

KD30. However, device programmers, including the FoUSB

Programmer, use hex files in Motorola or Intel format.

1. To generate a hex file Build Order | Build File Order | File Mappings |
during the build process, T
select Build Phases from WIM1EC C Compiler Add. |
. (W k1BC Azzembler
the Optlon menu. [WIM16C Linker Modify. .. |
P 1EC Stupe Corrverter
/ CIMIGC v ﬂl
. [IM1BC Configurator kowe LI
2. CIICk on M1 6C Stype [IM1B6C Jurnp table Compoger —_DI
kove Dawn
converter checkbox. MoveDown |
4 | ] Impart.... |
3. Click on OK. —p [ ok | concel |

With the feature enabled, a hex (.mot) file is created when building the project.
Look for a Tutor2.mot file under C:\MTOOL\SKP16C26\Sample Code\Tutor2\

Tutor2\Debug’ folder.
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End of Tutorial 2

This is the end of the tutorial. You can try modifying or
downloading other sample programs from the
\Sample Code directory.

The completely built tutor2 project can be found in the
Zip file under C:\MTOOL\Sample Code\tutor2 src
folder.

Be sure to check out the references on the following
pages.

Have Fun!!
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References and Recommended Reading

« SKP16C26 User’s Manual: This is a “must read” document! It details all the
things you need to know on how to use the Starter Kit.

« HEW User’s Manual: To fully understand and get the most out of HEW. This
is recommended reading.

« KD30 Version X. XX Help: The tutorial only covered the basics of KD30.
Check out the Help menu to find out all of KD30's features.

e NC30 Version X.XX User’s Manual: Check this manual out for features
specific to the NC30 compiler.

- M16C/26 Datasheet and SKP16C26 Board Schematic: These are required
to write user application programs.

 RTA-FoUSB-MON User’s Manual: Read this manual to understand how the
ICD works.
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References and Recommended Reading

« M16C/10/20/60 Series C Language Programming Manual: This is a great
document for any level of programmer. The first chapter is an intro to C
programming. The next chapter explains the memory map of C programs on
microcontrollers and the role of startup programs.

« M16C/10/20/60 Series Software Manual: This document describes the
instruction set and timing information for the M16C/20/60 series CPU cores.

« AS30 Version X.XX User’s Manual: Read this manual if you plan on writing
programs in Assembly or when making changes to the startup file.

« Application Notes and Sample Programs: Application notes and other
sample programs can be accessed from Renesas Technology America’s
website: hitp:// www.renesas.com.

PLATFORM E-u
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