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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

l@ Microsoft Office Tools  #

rﬁ Renesas 'F‘ﬁ High-performance Embedded YWaorkshop 3.0 Manuals J
ji@ REMESAS-TOOLS 1 e @ on-line Support k
l@ Sony Handheld k Tools 3
ji@ Skartup 4 Eﬁ! High-petfarmance Embedded Warkshop
l@ Ukilities k | E¥ Manuals Browser

!Iﬂ adobe Iluskrator 10 @ Reqgister on-line |L|:u:a|:i|:|n: C:II'HEWSL

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

£53 High-performance Embedded Workshop

File (Edit View (Project Options  Bulld, Memory. Tools Sdindow FHelp
hedd|gs2a|iTa||opw D @s|n e z | =g
|| | T [ ||I”i‘-'_”a-!'?_3h S @

X |

A R B
il e e

floo & e

ErELErEL & ¢

~Optiong;
w % Create a new project workspace .
1 | | 2. Click on
1 . E n SU re % " Dpen arecent pru:uieu:t workzpace: Administration... I £O K! butto N
th iS Optio N ll‘ SMTROLASERTREZSS smple. Cod ;I
iS Se | eCted . %E {" Browse to another project workspace

“h@ijectx ] Templates | =] Navigation I |

x|
|
[T AT * T\ Fash A Build A Debug } Findin Files }_ersion Corrol f

Ready

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

Il

default, ‘Create a new project workspace’ option is selected.
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Creating a New Project with the
SKP project generator (1/4)

New Project Workspace @@
Profect: | 3. Enter ‘Tutor2_pg’.
@ Application \Workspace Name:
5 Empty Application |TUth2_DQ
T@ Import M akefile Proect Nams:
ﬂ Library I_T lt -
fa M16C/26 Starter Kit Plus utore_pg
2 . SeleCt f# M1BC /28 Starter Kit Plus

Directory:

‘M-I 6C /1 N BB " M 16C/ 1M Starter Kit Plus

: |
C\Hew3\Tutor2
& M16C/B2P Starter Kit Plus |C:\Hewd\Tutor2_pg Bicwe

Star’Eer Kit B REC Starter Kit Plus l_;farm", - / 1. Select M16C.
Plus’ as the Lol chan
project type. [Renesas M1GC Standard - 4— 4. Verify Renesas

‘ M16C Standard is

| selected.
Properties...

Note: This is the directory where
the project will be createg, %] |
‘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/29 Starter Kit Plus - Step 1 X

YWhat tppe of project do you want to
generate’?

" ey SKEP

Theze projects allow pou to verifu the
SKF and the development enviranment

™ Sample Code

Sample code for perpherals, menian 1 . Se | eCt

re-wiite, and board components ~ p . y
/ Empty Project’.

Setz up and initializes the M1EC/29 far

this SKP 2. Click on ‘Next’
button.

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.

I B
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Creating a New Project with the
SKP project generator (3/4)

M16CI29 Starter Kit Plus - Step 2

The folloving files will be added to the

project:

File ] D ezcription

defaultzeszion. haf HE'w Seszzio...

main_29zkp_template.c Shell far paur...

readrme. et Feadme Tex...

debughnertd_23skpr3l Relocatable .

nortl_29skp.a30 Startup Progr...

zectI0_29zkp.ing Section and ...

gfr_29.h SFR definitio...

zf_29.a30 5FR Definitio, .

ghp_bzp.h M acroz far th..

skp_lcd b Header File f... . (= ,

/1 . Click on ‘Finish
button.

¢ Back “ [l et | 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)

Project generator information

The project will be generated with the following zpecification:

CPU information:
CPU = MI1BC

Additional files:
defaultzeszion. hsf
mair_23zkp_template.c
readre. txt
ncrtl_29skpor3d
nortl. 29zkp.a30
zectI0_23=kp.inc
s 23k
zfr_29.a30
zkp_bzp.h
gskp_ledh

. 1. Click on ‘OK’ button.

e

Cancel ‘

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

€53 Em pty_Project - High-performance Embedded Workshop
File Edit ‘iew Project Options Build  Memory  Tools  Window  Help

sl s s iTa||ow D et z|®w| 5o
el R e HDel:uug ;I“Defaultﬁessiu:un ;I | A1 ik |% [ || ey 7]

(e e & &
Er Bl Er BN H Q.

= [ Empty_Project

|_| a Agzembly include file

. gect30 29skpinc

& a Agzembly source file

: . nortl_23zkp.a3l
= = 29.a30

= a C zource file

; . main_23zkp_template.c

El- a Dependencies
zect30_29:kpinc

5 23k
skp bsph
skp ledh
@ijgdx @Templates %]Nax}igaﬁnn
X||FDT APT initialised: wersion EE LR O o6 EARY ]
Active Project: Empty Project ll
|
<[5 T Flash £ Build b Debug b Findin Files b, \ersion Gontral £
| s L | 7




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_1Nskp.a30 and sect30 1Nskp.inc) files.
= A .cfile (main_1Nskp template.c) that contains the main function.
= Copies of the SKP header files (sfr_1N.h, skp_bsp.h, and skp_Icd.h)

included in the .c file.

= A copy of the sfr_ 1N.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 fFers——"—"

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

File Edit ‘iew Favorites

@ Back - () Iﬁ' ‘,.; ! Search ‘;f

- pe\Tutor?_pg

Help

T

Faolders

]
"

Address |||:'| C\Hew3 TukarZ_pg! TukorZ_pg

BE

Falders x Mame -~ Size | Twpe o
' ) flexim ~ = Default.shi 1KE SHL File
= 15 Hews [ defaultsession.hsf ZKE  HSF File
3 BACKUP 4| editordef ault. shi 1 KB SHL File
E ) ETC | Hesfile. shi 1KE SHL File
2 help LinkagemapFile, shi 1 KB SHLFile
® 3 Manuals rf.=_] main_29:kp_template.c 1KB (CFie
3 OnLine i |£] ncek0_29skp.a30 6 KB A30File
# C7) SDa_out = PreprocessedCsourcefile. shi 3KB SHL File
& ) Swstem F‘=j readme. bxk 1KE Text Document
# [ tellabs I'g] seck30_29skp.inc 11EE IMC File
B ) Tooks 8] sfr_29,a30 ZIKE A30 File
S &) Turer2_pg E] sfr_2a.h 166 KB HFile
= | Eeg E] skp_bsp.h 4KB HFile
£ debug E] skp_lcd.h SKE HFile
BB uart ] 5-Recordfile.shi LKE SHL File
# () MTOOL = Tutorz_pg.hwp 17 KE HWP Fils =
ﬁ:-'i |3 Multimedia Files | I &
— i P
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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...

Mew Project Workspace

Projects ]

1. Select ‘ ’
| 1ecl 4. Enter ‘Tutor2
Application’. PG — Uoswce Mo — as name of the

(75 Empty &pplication |Tut|:|r2

@ o Wakails Project Mame: prOJ eCt .
2. Browse to, or enter, e [Tue2 :
CAMTOOL\SKP16CT 5% e ¥ 5. Leave asis
. , '::Il'ﬂw—b ||:;'-\I'-.-1TEIEIL‘»SKF'1EEEEI'\SampIE_EDdE'\TutDrE Browse. . | (Ie ‘TutOrZ,)
N\Sample_Code'. S ‘ ‘

‘ ‘ |M16C |
3. Select M16C. / [Freses T Sand ~|<+—— 6. Verify Renesas
‘ M16C Standard is

selected.

Froperties. .. ‘

ak. | Cancel ‘

7. Click on ‘OK’ button.
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Creating a New Project (2/8)

Toolchain version © |~ 1- Leave aS iS.
IEntr_l,l !

Which CPU da vou want o uge for this
project?

CPU Series: 2 . Select

k1EC/ED -
e | "M 16C/10"
M1ECH0

REC/Tiny
CPU Type:

[ther

[f there iz no CPU tupe to be selected,
zelect the "CPU Type' that a similar o
hardware zpecification or zelect 'Other''.

< Back I Mext » l Firish I Cancel

3. Click on ‘Next’ button.

Il
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Creating a New Project (3/8)

New Project-2/6-Select RTOS

1. Select ‘M16C/10’.
2. Leave asis.

& Tagel type |M1BC/1U

ATOS : Inone
et e ee [ 3. Select ‘USER™.
Startup files :
= Project ﬁ
l@ ECHC source file j
23 C header file Add

29 Assembly source flle =
5 Assembly inchude file Hl

£ Conliguration file

ol | Show Fiaﬂy

< Back || Mext > Finish | Cancel |

4. Click on ‘Next’ button.

Note: 1. Differences between Default and USER Startup files is
discussed after the project is created.

Il
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Creating a New Project (4/8)

New Project-3/6-Setting the Contents of Files to be Generated |E“E|

o What kind of initialization routine
would you like to create?

< Back I Mext » l Fiish Cancel

=

/

2. Click on ‘Next’ button.

LIl

16

1. Select ‘None’ as we

already have a file
with the main()
function.
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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.

New Project-4/6-5etting the Stack Area

1. Click on ‘Next’ button.

Fiish | Cancel |

LENESAS
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Creating a New Project (6/8)

Mew Project-b/6-Setting the Target System. for Debugging |E||E|

~Targets ;

(Mo items

— External Debugger :

_1. Select ‘KD30'.

None

MAEL Family kD30 3. 20 HBeleaze 1B

2. Leave as is.

Targei: t_lrlpe % I--1'| E;|:.-"::_"|:|

— 3. Click on ‘Next’.

< Back | Mext >

Finizh

| Cancel I

18
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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 Mames to be Created |E]|E|

The following source files will be
generated;

File Namei it l Description

_1. Click on ‘Finish’

to complete project
| » | creation process...

oo | Fnsh | Cancel |

[

LENESAS
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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

Praoject Surmmary:

-------- PROJECT GENERATOR -mrm

TOOLCHAIM VYERSION : Enitry
GEMERATIOM FILES :

DATE & TIME : 3/24/2004 2:38:45 Pr

£

Click OF. to generate the project or Cancel to abart,

v Generate Readme: bt az a summary file in the

PROJECT MAME : T utar2

PROJECT DIRECTORY : C:AMTOOLYSEP1BC254S ample_
CPU SERIES : b1 BCA20

CPU TYPE : Cither

TOOLCHAIM MAKE Renezaz M1EC Standard T oolch.

@t directony

s |~

Cancel ‘

20

1. Click on ‘OK’.
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HEW

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

—

£ Tutor 2 - High-performance Embedded Workshop
File Edit WYiew Project Options Buld Memory Tools ‘Window Help

Nedd | s|s)ae|bTu||[tPE|@stwe ¢|™%||wuE=
;I ||Defau|t5333iu:un ll | S | T A

fa G & &

AL
HELEE B P E O

E

=] l@ Tutor?

= G Tutor2
“ 429 Dependencies

:  Projects _I & Temp... | “ Mavi... _l

ﬁ FDT API initialised: wersion 3, 1, 0O, §

Active Project: Tutox?

AT 5T Flash £ Buld b Debug i Findin Fles J}, Wersion Gontrol [

Ready

— = w5 [ [NmM 4
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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_1Nskp.a30 and sect30 _1Nskp.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/1N) in user file [default at OxFFDO0O
(M16C/62)]

. Device Package — set to 80-pin package

=  Section Allocation — Calls user sect30 file (sect30 28skp.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\SKP16C1N\Sample_Code\Startup_files directory.
| 2 RLENESAS



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) E]@

Laak in: ]l_',' Tutord_src ﬁL P I ] FEEE 2. Browse tO C:\MTOOL

E‘% main_tukors, c \SKP1 601 N

ot 25sk0 o o \Sample_Code\Tutor2_src

IR folder, which contains the
3. Select main_tutor2.c and tsl:)tL(I):"i:ael codes for this
ncrt0_1Nskp_tutor2.a30. ]

File name; ]"main_tutu:urE.u:" "mict0_29zkp_tutor. 230" Add

Filez of tupe: 1P‘ru:uie':t Files L] Cancel 4. Click on Add.

[ Relative Path

t = 23 RENESAS




Adding Source Files (2/2)

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

=i x| . . . .
= 1. To display dependencies per source file, right-
=y St;ﬂ . . click on the Workspace window, and click on the
=423 Asszembly source file . .
@ nortd_29zkp tutor? 230 Conflgure VIeW.
=24 Csource file 3
-|&] main_tutorZ o Configure View
| Eependen-:ies
3 E] srctjﬁﬂfﬁskp_tutnrlinc Iv Show dependencies under each file
i % zkrE_I:u.sp_h Iw iShow standard library includes (TR
El skp_led b [ Show file paths \
i @ijem J El Termpl... Lﬂl‘da‘uiga... J

2. Click on check boxes in
= Configure View dialog box.
—'Tﬂ Tutor2 3. CIle on OK button.

S | Esseml:uly zource file
=] |§ nertl_29skp_tutor2. a30

- Efﬁ:ﬁfﬂiﬁ&kp_tumrlin': Displaying the source file
5 [ main_tutor2.c > dependencies this way makes
no } & it easier to verify if the header
skp_ledh files are included before
building the project.

2l

||.||I [T

i 3 Projects J L] Templates | ] Mavigation J

| 24 LENESAS



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 3. Click on Link tab.
Standard TOOIChain from Renesas M16C Standard Toolchain
the optlon menu and \A Canfiguration ; C ].ﬁ.ssembl_u Lirik. : Librarian] L ] Cfg ] M_“J_’J
this window is displayed. [ Canfigurations =l | cateoon [jopu =]
=13 Al Loaded Projects Show entries for ;
SRR Tutor?

+-27 C zource file

#-[L7] fszembly zource fil = |
2. Select All édd |
Configurations. — |
4. Select ——
Relocatable 5. Click on Add. | %]
files.

[-‘E] Specifies start address
of abzolute rrodule ; ]

Optionz Link :

-L ne30lk -G M5 -0
FCONFIGDIRM$FROJECTMAME ] =30

] | Cancel ‘
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Linking the Startup File First (2/2)

1. Select Configuration
directory.

Relative to:

Add relocatable file

P

\‘] Configuration directary

Eile path :

_':J Cancel

2. Enter the startup __
source file, i.e.
ncrt0_tutor2.

. 1n|:rtl:l_29$kp_tutur2

Renesas M16C Standard Toolchain

3. Click on OK.

Configuratiorn ;

jDebug

S

i.—;-@ All Loaded Projects

- C zource file
-2 Aszembly source file

Tubar2

C

Cateqgary : 1 Irpt

Show entries for

] Azsembly  Link ]Librarian] Lrnc ] Cfg ] b4 I "J

|Helncatable files

r [-E] Specifies ztart address

Options Link :

FICOMFIGDIR \nertD_29:zkp_butar2. r30

. lnser.t::. .
Remove
2| 4

of abzalute module : ]

('L nc30ib -G M5 -0
${CONFIGDIR)W${PROJECTHNAME ). %30

]9

_- 4. Click on OK.

26
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Building (compile & link) the Program

[(=]/3

£ Tutor 2 - High-performance Embedded Workshop
File Edit Wew Project Options Buld Memory Tools Window Help

_! T m||hw e es

it |;De|:|ug _:J ||DefauItSessiDn .T.! | L |r§a (Al |||'h%- @ 8
d 11

B0 og oz | = oz R

2@

sseml:ul_l,l source file
nertl_29zkp tutor?. a30
. zect30_29skp tutorZ.inc
C zource file

. rnain_tutors. c

- [F] #_2ah

zkp_bszp.h

5] skp_ledh

5
-IP-

‘-_ @ijectx ! @ Templates | @Navigaﬁnn I

E

=coDE 0000565 (002358H) Evte(s)

L] Phaze M16C Linker finished .
e g s Look at the Output window and check
i inishe &

o sere, Ve whether any errors or warnings occurred. 5

>

!i B s; Flazh }'. BmIdA Debug A Find in Files A ersion Cortrol f

[I | | s [ | 4

If there are no errors, you can try running the program on the SKP16C1N 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 Clistomize
from the Tools menu. Tu:u:ull:uarsl Eummandsl Menu | Placekeelp Debugger l Lag ] Help ]
2. Click on Debugger tab — i
|I:Ither external debugger LJ
3- Se|ECt Othel‘ extel‘na| / Debuagger settings
debugger' E sternal debuager location:
4. Locate KD30 from P>|C:AMTOOL'KDA0KD 30 EXE ﬂ g |
C:\MTOOL\KD30 folder. FomendEentiion
5. Enter 'LOAD=$ /,']-LEIﬁ«D=$[I:EINFIEDIFE]H$[F'FHII.JEI:TN.-‘-‘«ME].HSEI L]
(CONFIGDIR)\$(PROJECT
NAM E).xso. Download module:
6. ClickonOK. —— | _| b o]
\
To launch (and download .x30 o |
file) KD30, click on this icon. x|
JJ@ |ﬂ| ||F|elease m}i {1}} |@ 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
during the build process,
select Build Phases from
the Option menu.

2. Click on M16C Stype —
Converter checkbox.

3. Click on OK.

Build Phases

Build Order | Build File Order | File Mappings

Build phaze order:
[wIM1BC C Carnpiler Add...
[w]M1BC Azzembler -
WIM1BC Linker Modify...
FM1EC Stope Corverter

’Dm EC Librariar BemeiE I
[JM1EC Canfigurator Mave Up
[TIM1B6C Jurnp table Compoger
tove Diown
< » Imnpaot...
> k. | Cancel |

Tutor2\Debug’ folder.

29

With the feature enabled, a hex (.mot) file is created when building the project.
Look for a Tutor2.mot file under C:\MTOOL\SKP16C1N\Sample Code\Tutor2\

LENESAS



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

« SKP16C1N 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.

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

« M16C/1N Datasheet and SKP16C1N 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.
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