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Tutorial 1
Software Development Process
Using TM (Tool Manager)
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Overview

The following tutorial is a brief introduction on how to

develop and debug programs using TM (Tool Manager),
KD30, and other tools included with the SKP16C26.

To get the most out of the Starter Kit, 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.
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The Development Process
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SKP16C26 Connectivity

) SKP16C26
PC with Windows Board
098, Me, 2000, or XP
Mini USB Target
Cahble Cable
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§KP1 6C26 Board

Port

:_‘ 1 l'il ale ” L] ,‘l ”l 1‘”'
P oB LD uLﬁ FRTATTY f D01
i W W==N ] ] qul"ﬁf’ﬁ!'_'\f—'l-ﬂ-
i’ "”'_’”“ IICIEICI : Power
b : Ml 4~ LED
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= Reset
8-character x SwW
2-line LCD Thermistor
LCD
Analog
Contrast ~a, & A pdjust Pot
JP2
JP1
MCU Power Xout
20MH
M16C/26 Crystal
M30262F8GP
User LED's
FoUSB-IcD ¥
Connector 32KHz
Crystal

Expansion __p §
Port

User Pushbutton Switches
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SKP16C26 Board Features

M16C/26 (M30262F8GP) MCU

20MHz Operating Frequency at 3.0V — 5V

64kB Flash ROM, 2kB x 2 Virtual EEPROM, and 2kB RAM
38 GPIO and 4 Key-on Wakeup Inputs

8 Timers plus a Watchdog Timer

8-channel 10-bit ADC

2 DMAC

3 SIO’s (supports I°C and SPI)

Voltage and Oscillation Failure Detection

Onboard Features

LED’s (3 User, 1 Power)

Removable 2-line x 8-character LCD
Pushbutton Switches (3 User, 1 Reset)
Thermistor and potentiometer on two A/D inputs
|/O available on Expansion Ports
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ICD (RTA-FoUSB-MON)

The ICD (In-Circuit Debugger) provides a USB interface to the Host PC and

communicates commands and data to and from the SKP16C26 board via
a synchronous serial interface.

As a debugging tool (during program debug), the ICD + KD30 downloads a
small kernel (or ROM Monitor) program with the user program to the
SKP16C26 Board . This kernel provides a communication interface
between the M16C/26 MCU and the ICD + KD30 Debugger application
on MCU status. While the kernel uses some resources of the M16C/26,
the operation of the ICD is transparent to the user’s program.

As a programming tool, the ICD + Flash-over-USB™(FoUSB) Programmer
can be used to download user programs to the M16C/26 MCU on the
SKP16C26 Board and other Renesas’ M16C Flash MCU’s (the ICD will
support other M16C MCU’s by downloading an MCU Monitor Image
(MMI) file for a particular MCU thru KD30 or FoUSB Programmer).

NOTE: The kernel is only downloaded with the user program when using KD30
Debugger but NOT the FoUSB Programmer.
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Development Tools

Tool Manager

An Integrated Development Environment (IDE) that invokes all
necessary software for building your project

KD30

PC software that communicates with the ROM Monitor Program
(in flash on the MCU) for program debug

KNC30
C-compiler (limited version of NC30). Conforms to ANSI C
standards
AS30
Relocatable Assembler
Supports structured language and wide variety of macro
instructions
Flash-over-USB™ Programmer
Flash programmer for Renesas Flash MCU'’s.
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Tool Manager Overview

When writing a microcontroller (or any computer) program, the
program is usually split into multiple files to make it easier to read and
understand.

While exactly how the files are organized is up to the programmer,
typically, the code is split up in a logical manner into various files (e.g.
math functions in one file, serial port drivers in another, etc).

After all the files in a project are compiled and assembled, a linker
combines all the files into a single file. These steps can be tedious and
repetitive. To make the process simple, we use an Integrated
Development Environment (IDE) called “Tool Manager (TM)”.
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Start Tool Manager (TM)

@ Microsaft Office T ools k |
fm REMESAS-TOOLS @ Flash-Owver-5E V. 2.00 "l

@ Sony Handheld

= Sany Yaio P KD30V.3.20Release 18 * &% TM Help

= Startup P MSW3I02E2-SKR v T TH User's Manual
= Utilities 2

&Y Adobe llustiator 10
ﬁ Internet Explarer

From the Windows Start menu, click on
Programs > Renesas-tools > TM V3. X>TM
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Tool Manager Project Bar

Open project button
Rebuild button

Start new project wizard Build button

] ) Run debugger button
Partial build button

Help button
] Tool register button
Project currently loaded L
S| Al B ofeiles| 2] @rI@I|

Open project editor button

Map Viewer button
Start default editor button

Tool Manager customize button
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Tool Manager Exercise

We will now perform the following steps:
« Open an existing project
 Build (re-build) an existing project
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Open an Existing Project: Step 1

TH

To open an existing project, click on this icon.

— 3 RENESAS

ﬁ




Open an Existing Project: Step 2

Loak, ir: Iﬁ Sample_Code j = = Ef-

ADC ]
COmmon

Dkarc

zkpdemao

SKPTest

Startup_Files

Timers

File name: | Open

Filez of tppe: IP'miEu:t Files [* tmk] \ j Cancel

\

Locate the C:\MTOOL\SKP16C26\sample_code directory and
open the “tutor1” folder.
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Open an Existing Project: Step 3

Open EE
Look in: I‘E tuatar] j = 5 Ef-
TutarT .tk
File: marme: Tutor] .tk Open
Files of type: | Project Files [* tmk) -] Cancel
4
Select “tutor1.tmk”
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Open the Project Editor

Th

Click on ‘Project Editor’ icon.

|
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Project Editor

& ProjectE ditor < Tutor] : C:A\MTOOLARTA-M16C26-SKPAS ample_[ﬁmﬁ:i - O] x|

File  “iew FProect Help

|- sepape] ! 2] *|2m| @ | 2

:ﬂall

=4 Dependencies
S ATutar] =30
@ Cormmand

Editor window Command window

Ready

Normally, you will only be concerned with the editor window.
Now click on the ‘+’ by ‘all’, then click on the ‘+’ by ‘tutor1.x30’,

then the ‘+’ by ‘tutor.r30’.
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This illustrates that
the object file
‘main_tutor1.r30’
depends on these
source files.

Editor Window

=¥ ProjectEditor < Tutor] : C:AMTOOLARTA-M16C26-5KPY

Eile  “iew Project Help

=10 x|

D3] rolupe] ! | KIRIEI pecl | I A

= g a = YTutor] 130
=@ i
[+ 2 MTutarl.cmd
\ l IB AnertO tubor! 130 =4 Dependencies
™ P9 ATutor!.emd

= Efl Snain_tutor] 30
\ . Mmnain_tutar] o

Acommontskp_baph

[ Ancrtd_tuterd 30
[2 Mmain_tukar].r30

Ccommontsfr262.h T Msfi 26030
: . Scommonhskp_ledh @ Carnmand
- l:‘j Aafr_26.r30 B A HLN]) @3{0DINCMDLMNLIST]
-8 clean =
Ready o
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Double-click on ‘main_tutor1.c’ to open it in the default editor, 'Notepad’.
Tool Manager can also be set up to use your favorite editor. To change the
default editor, click on the ‘Tool Register’ icon on the ‘Tool Bar’.
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Build(re-build) an Existing Project

Proj: [T

Re-build

Build the project into an executable module by clicking on the ‘Rebuild’

icon. This will re-compile and link all the source files.
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Clicking the ‘Build’ icon will only compile files that have been modified
since the last build.

Always ‘Rebuild’ when any compiler or Tool Manager options have
changed.

Clicking on any of the build icons opens the ‘Builder’ window...
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Builder Window

The major use of the window is to determine if any errors, or warnings,

occurred and where.

The no. of errors and warnings
will show up in this window.
You can then scroll up to find
where the error(s) occurred. If
no errors were found, ‘...
Finish...” will be displayed.

Debugger and ICD...

+_ Builder < Tutorl : C:\MTOOL\RTA-M16C26-5KPAS o] x|
File  Edit “iew Action Help
8| o] =ls] == 2]
All Rights Reserved. ]
now processing pass 1
processing "_\ncrt® tutori.r3e”
processing " _\main_tutori.r3e”
processing " _\sfr_26_r38"
processing "Libraries"
now processing pass 2
processing ".\ncrt@_tutori.r3a”
processing ".\main_tutori.r3a"
/ processing “.A\sfr_26.r38"
DATA A8M1278( GOUFEH) Byte(s)
ROHMDATA BOOBABA{AAAABH) Byte(s)
CODE A00A527 (BO2PFH) Byte(s)
*xxxxx%x% Finish...
Heady

Do not close Tool Manager yet. We will be returning to it later.
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Now that you have finished compiling/linking the file, the next step is to
download and run the program on the SKP16C26 Board using the KD30
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KD30 Debugger Overview

The KD30 Debugger can be used to verify that the program we
developed works exactly as we intended and when it does not, we
can use KD30 to find out why.

Breakpoints can be set in KD30 to stop the program at certain
points (of our program) so we can verify that up to that point, the
program still works correctly using registers or variables in
memory. The number of breakpoints will vary from MCU to MCU.
For the M16C/26, the maximum no. of breakpoints for KD30 is 6.

KD30 also allows “step” execution in our program, which means
program execution on a per line basis (whether in source level or
machine code level).

Various windows in KD30 allow us to see register values and
memory locations.
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KD30 Debugger Exercise

 Download and run a program on the SKP16C26
board

« General use of the KD30 Debugger including
stepping and setting breakpoints

* Return to Tool Manager, modify the program, rebuild,
and run the updated program on the SKP16C26
board
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Connect Hardware

Before starting KD30, connect the ICD to the SKP16C26 Board as shown.
Connect the USB cable to the PC. On the ICD, the Power LED is on and the
Status (Yellow) LED is blinking once a second (this means that the ICD USB

driver was loaded correctly by Windows™),

) SKP16C26
PC with Windows Board
08, Me, 2000, or XP
Mini USB Target
Cahle Cable

ICD
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Start KD30

Launch KD30 from the Windows Start Menu,

@ Codewright ¥

@ Microsoft Office Tools 4

Bm REMESAS-TOOLS = Flash-OverUSEvV.200 #

= Sony Handheld P TM V3204 b

@ Sony alo » IE-. k.030%.3.20 Releaze 1B ¢ @ k.030 Help
5 Startup P[5 MSY3I0262-SKP

= Utilities r
ﬂ Adabe |llustrator 10
ﬁ Internet Explarer

B Microzoft Access

or from ‘Tool Manager’.
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KD30 Init Window

Step 3. Now click the Step 1. Click on ‘Refer..” and
‘Run Mode’ tab select ‘M30262F8.mcu’.

FACLI |I:-:um|:uiler| Fiuin Ml:u:lel Hesumel /
MCU: M30262F5.MCU Refer |

€ Parallel € Seal € LN € LPT < USE

" konitar D'ebug \

[ Start up for monitor debug Step 2- SeIeCt USB

oKk | Cancsl Help | I Next Hide
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KD30 Init Window

x|
For full debugging/y  Bamplnatise
features, be sure SamplngPeiod 1o
‘Sampling Mode®’ L — ‘Free Run Mode?" is
is selected. for real time

execution of your
program, but
debugging is limited.
[0k | Concel | Hep | Meshie Do not select for this
tutorial.

Now click ‘OK’ to open KD30’s Program window (be sure hardware is

connected). If you get an error, check all connections. See SKP user’s
manual on ‘Troubleshooting’ for details.

Note 1. See KD30 User’s Help for the differences between Sampling Mode and
Free Run Mode. Also, see the ICD User’s Manual for details on how ICD works

under these two modes.
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KD30 Program Window

=10] %]
Eile Edit “iew Envionment Debug Option  Basicwindows Optionaffindows  Help
¥ L| | P | & B 2 fm
Go | Come Step | Ower [Return| Stop Break S
& Program Window -0l =]
B View | Su:uurn:el & bz IVDis...
Address BREK |PFASS | Obhjcode | Label Mnemonic -
(6] 17515 ]5]5 E EB48A2 A5 LDC HAS@2H. ISP
(6] 1]5]5]5 = EB38806AA LDC #A08AH . FLG —
ADAAAE E EBcABAA4 LDC #A488H . 5B
[6)1]5]5]5]8 = EB2AAFAA LDC #AAAFH . INTBH
ADAA1 A E EB188ADA LDC #DAAAH . INTBL
(6] 17515 NG = B4 MOU . B #Aa . RAL
(6] 1515 ) E AAABAA4 MOU #A3488H . A1
(6] 1755 )] = 75G3800A MOoU W #A0AAH . R3
apAAi1c E 7CEA SSTR.B
(6] 17515 & = B4 MOU . B #Aa . RAL
ADAA1LF E AAABAA4 MOU #A3488H . A1
[6]175]5 s = 75G3800A MOoU W #A0AAH . R3
ADAAZ6 E 7CEA SSTR.B
(6] 1]5]5 )4 = B4 MOU . B #Aa . RAL
(6] 1]5]5 4, E AAABAA4 MOU #A3488H . A1
[6)1]5]5 P48 = 75G3820A MOU W} #80A2H . R3
apAAzA E 7CEA SSTR.B
[6]175]5 )6 = B4 MOU . B #Aa . RAL
(6] 1]5]5 ] E AAA2A4 MOU .|} #A3482H . A1
[6]1]5]5 6] = 75C3800A MOoU W #A0AAH . R3 =
[«] | o[
Ready | MCU : STOF -

KD30 will disassemble the flash contents or display ‘UND’
if the flash is blank.
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KD30 Toolbar

Go Button Step Button Break Button
Executes target One step execution Sets a software breakpoint at the current
program of target program cursor position
Return Button
Runs the program up to SW Button
the higher routine Sets a software breakpoint
. = |
¥ | L| (P |d| B B2
o Ei[ne Step | O ier Return] Shop Ereak | Reset | 55
Come Button | Stop Button
Executes the target program Stops execution of the
from the value in the target program
program counter to the
position of the cursor in Reset Button
the window Resets the target program

Over Button
Step over function/subroutine call
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Download a Program to the
SKP16C26 Board (M16C/26 MCU)

File Edit Wiew Ernvironment Debug Option  Baszicwindows Optionakyfindows  Help

Load Module...
Reload kemary Image...
Unload Symbal...
Fiaat.. ROM Data...
Save Dizazm...
1 C:h hSample_Code’tutar] ST wkar] =30
2 C:hoMSample CodebSKPTest\SKPTest. 30 | EEEND" ic AT TS
3 G MSample_CodeWoltageDetecttolkageD etect. 230 LDC #AAAAH - FL
4 C:h . ASample_Codeddet 2 det3 =30 LDGC #A4008H . 5B
LDC #HABHFH . INH
E wit LDC #HDBOBH . TN
— MOU.B #1a,. RAL
| | (5] 115155 B2 — ARBAR4 MOU .U #83488H . Al

Click on ‘File’, then select ‘Download’, ‘Load Module’.
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Download a Program to the
SKP16C26 Board (M16C/26 MCU)

Download g 2] x|
Loak jr: Iﬁ tuatar j = % B~
Tutor?.»30
File narme: [| Open
Filez of wpe: IIEEE-ESE Files [ *%30 ; * 95 ; " abs ) j Cancel

o

In the c:\MTOOL\SKP16C26\sample_code \tutor1
directory, select ‘tutor1.x30’.
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Download a Program to the
SKP16C26 Board (M16C/26 MCU)

After downloading the program, KD30 opens the file where the reset vector

points to.

"%» KD30 [C:AMTODOLARTA-M16C26-5KPA\5ample_Code\tutor]\Tutor] 2 -0 |
Eile Edit Yiew Environment Debug Option  Bazicwindows Optionafsfindows  Help
¥ || $ | P || 5 2= M
Go | Come Step | Ower [Return| Stop Erealk | Heset | S5
5] Program Window [ncrt0_tutor1.a30] - IEIlEl

Biview | [ @ sowce Bybie | WDis.. |
i BRE | PASS | Source [«]
EEE 4 3+ +
Etart
— ldc #istack_top. i=p set is
= 1dc #9088h.f 1g iClear U %\
= ldc #data_SE_top.zh ;set sh regi

1dinth HUECTOR_ADR

NOTE: CHANGING BCLK SPEED
; SETTING CLOCK SPEED TO Fi <DIU BY 1> OM XIN: BCLF
; BECAUSE, AFTER RESET. BCLK DEFAULTS TO F& <DIU BY

#81h,.H8AH ; unprotect

MCU: 5TOP

| |
] | S | ot | B e (50 0 | G2 = T | ST LY
|

= mov.h

N

| ' 31

Now click on “View” to see the program source code...

Current location
of MCU
program
counter is
highlighted.
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Viewing Source Files in the Project

|___—1. Click ‘source’

| J0OUICE.. i Cancel |

Addrezs. ..
x|
PC

Source File: j

Object/Source: Func:

NCRTO_TUTORT.r30 adc_init

nicrtd_tutor].a30 led_digplay
. sect30_tutor].inc mairn

2. Source window MAIN_TUTORT 30

mcL_init

. . tal_irg
is displayed. N C—

ACammonszf_26.a30

4. Double-click ‘main’
to view it on the

3. Click ‘main_tutori.c’ Program Window

0k, I Canicel
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Running the Downloaded Program

Click on the ‘Go’ icon to run the tutor1 program you just downloaded.
LED’s D1, D2, & D3 will blink sequentially. Turning the Analog Adjust
potentiometer on clockwise increases the LED blink rate and turning it
counter-clockwise decreases the LED blink rate.

_[o] x|
4 i -i- s d _ ! = | M
Go | Come Step | Ower |Return| Stop Freak | Reset ] S0
= 10|

5 Wiew | I B Source Bﬁ.rh*ll:-: |!VDi$... !
Line K| PASE | Source [«]
= oy ——
- meu_init{>; .
Ana63 | — adc_init(); +—Click ‘MIX’ to

AdAc4d | — tmr_init{>; e
[6]5 5] H
annee | — while<i> view the source
g6y | — led_displayC>; s display
oades | > code and
(6] 5 ) -
Bag7d o 1| assembler code.
5] s Parameters: Mone
[ ]5]0 Returns: Mone
aaa74 Deszscription: Thisz Timer Al interrupt routine gets a
Ready MCU : STOP =
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Stopping Program Execution

Click on the ‘Stop’ icon
to stop the program

"%, KD30 [C:AMTOOLARTA-M16C26-5KP\Sample Codeltutor1iTutorl x30] -0 x|
Eile Edit “iew Environment Debug Option Bfzicwindows Optionafs/indowsz  Help
| x| +|F|&S| B 2 (=2 M
G | Come Step || Ower | Betumm) — Stop Break | Heset| S/
5] Program Window [main_tutorl_c] _|I:I|5|
B} View | Im B Mix |VD|S |
Line K| PASS | Source [ =«]
[G]5]5]
BAd62 | — mecu_init<r; o
[G]5]5] = adec_init{>; oy
BAd6d | — tmr_init{>; s
BAAGS
BAd66L | — vhiled1>
aade7? | — led_displayci; s display
BAAGE | — H
[G]5]5 ]
BEA7A . |
[5]5]5 Mame = tal_irg
[5]5]0 ) Parameters: Mone
BAAY Returns: Mone
[G]5] 50 ] Description: Thiszs Timer A1l interrupt routine gets a
Ready MCU : RUM o
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Setting Breakpoints

1. Click on the ‘Source’ to view source code only (not MIX display).

_|olx]
¥ || @ g n| 2= M
Go | Come Step ver |Return|  Stop Freak | Reset | S8 .
_ o] <
Line |BRE|PASS | Source | «]
gdA62 | — mocu_initCr; s
(6]5]5 ] = adc_init{>; oy
dlA6d | — tmr_initC>; ey
BAA6LS
ddA6h | — while<1>
BAdL7? | B i
dAdA6E | — H
[6]5 5]
(6155 )l 5 /"
[G]6]0 Hame - tal_irg ]
[ ]6]6 s Parameters: HNone
(5 5]0 Returns: Mone
a4 Description: This Timer Al interrupt\routine gets a
[ 5] timer Al. It\also varies t
Ready | MCU : STOF -

3. Click on

2. Locate and then set a b‘reakpoint on ‘led_display();’ by a
double-click on ‘-’ in the ‘BRK’ column that denotes an
executable line. A ‘B’ will appear in its place after the
breakpoint is set and the line is highlighted in red.

‘Go’ icon to run program...
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Removing Breakpoints

H ;IEIEI

Eile Edit “iew Enwvironment Debug Option Bazicwindows  Optionafafindows  Help
$| L ¢ || &S| B 2= M
Go | Come Step | Ower |Retumn]| Stop Erealk | Heset | S0

=100 %]

Bview | [ B souce ByMis | WDis.. |
Line |BRE|PASS| Source [ =]
Bld62 | — mocu_init<>; oy
BPd6 3 = adc_init{); o
Bd64 | — tmr_init<>; o
[5]5]5 ]
Bd66L | — whileC1>
ABB67 | B 1 led _display<>; s display i
Jau5 X * Program stops
[5]5]5 ] =
AE670 v at breakpomt
A1 Mame = tal_dirg . . .
(] 0 Parametersz: Mone - (h|gh||ghted iNn
[5]0]0 Returns: Mone
apaY4 Description: This Timer Al interrupt routine gets a
[5]5]5 e timer Al. It also varies t Ye"ow)'

Ready MCU : 5TOP 2

You can remove the breakpoint by double-clicking on it at

the ‘BRK’ column.

36
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Program ‘Stepping’

& KD30 [C:AMTOOLARTA-M16C26-5KPAS ample_Codektutor1iT utor] _x - |I:I|5|

File Edit “iew Enviionment Debug Option  Basicwindows Optionabfindows  Help
$ | || &S| B 2|2 M
Gao | Come tep | Ower |Retumn| Stop Break | Beset | S8 .

5] Program Win dow [main_tutor] .c] - |EI|5|
Line PASS | Source | «]
BAi54
AA155 switch (disp_count>{

BA156

Aa1s?Y 1) - case 1:

BAis8 J — RED_LED = LED_OFF:
aA15% J — YLW_LED = LED_OFF:
Bdi6a)| — GRM_LED = LED_ON:
Bl 6 = break:

Al 6 case 2:

i1 G/ = case 4: ]
BAig4d | — RED_LED = LED_OFF:
Bd1kSs | — YLW_LED = LED_ON:
Bdf6h | — GRM_LED = LED_OFF:
ae? | — break:

Regdy MCU : STOP ¢

/

Try ‘stepping’ a few lines of code by clicking on ‘Step’ icon. Click
on ‘Go’ afterwards to run program again.
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Basic Windows: Register

Now open the ‘register’ window

RTA-M16C26-5KP\S ample_Code\tutor] i
anment Debug  Option | Bazicwindows Dptthanth'

=
-

Over

e

R eturn

||
Stop

e B@.rh“ll:-c |VDis...

Source

suwitch

Cascade
Tile
Arrange lcon

Pragran YWindaw
Source YWindow

Regizter 'Window

b emomn Y indow
Drurnp oindow

Fakd Monitor Window
A5k YW atch WWindow
¥ atch wWindow

Call Stack “window
Scrpt Window

]

) e e

REI
YL
GRF

bre

¥ 0 Bank - R =Y
Mame | Ualue R..]

PC AFAa8C X
Ra a8aa
R AFaa Hex

R2 asaa Hex
R3 aaEaa Hex
AA aaaa Hex
Al a482 Hex
FB AasEa Hex
UsFr Aaaa Hex
ISP B4FC Hex
5B A48 Hex
INTB AFF88A Hex

™~ Values in red
indicate changes
since last
“viewed”. Try
‘stepping’ and
note the
changes.

The Register window displays the values of the CPU registers after

executing an instruction.

Note: Resize the ‘register’ window as needed.
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Basic Windows: RAM Monitor

Double-click an address and enter 400 (hex). KD30 will tell you the page is
going to change, click ‘OK’ (adjust the window size as needed). The RAM
Monitor displays the current value of the memory area shown on the
window. It is updated at a preset value which can be modified by the user.

=10 %]
Address H 1 2 3 4 5 [ 7 8 9 A B (B D E F | ASCIT B
[6]5]5 5 15] 1] A3 B8 4C A3 B B B B B8 B FF WF B8 B W1 FF .. L.............
HBH41 8 WF B? FF FF FF FF FF FF FF B8 B8 B8 BB B B B ................ [
[6]5]5 1 ¥4 A B8 BA BA BA CA F5 FF 45 F4 WF DS FA WF FF FF ........ E.o.....
HBH438 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ................
[6]5]5 e 5 {1 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......ccca.a....
HBH458 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ................
[6]5]5 1Y) FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......ccca.a....
[6]5]0 5 551 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ................
[6]5]5 5 ] 1) FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......ccca.a....
HBH498 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ................
[5]5]5 5 T5T 1) FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......ccca.a....
HBH4BA FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ................
[5]5]5 1 T8 1] FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......ccca.a....
HBH4DA FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ......cccc......
HBAW4ER FF FF FF FF FF FF FF FF FF FF HA1 #HA B8 B8 @A @@ ._...............
HBH4AFA WF B8 B BA@ 95 FC 84 @BF EB FA Bl BF 12 B BF 64 ............... d .

Click the ‘GO’ icon. Note you can view the RAM as it is updating. This
function is not available in “Free Run” mode. Click the ‘STOP’ icon
before proceeding.
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Basic Windows: Memory & C Watch

Bem | Doec [HHex abes

=10] %

Address | LABEL | DATA «
AAA3FE pur2 a8 |
HAW3FF pcr (5]0)
AAU46A _disp_co B3 £
AdU461 (5]0)
AA4H2 4C
(61615 G150 A3
U464 (510)
AU 4[5 (5]0)
AA4H6 (5]0)
HAU447 (510)
U468 515)
Ad4692 (5]0)
AAB4HA FF
AAUN4HB AF
AAU4AC 515)
A8a44D [5]5) -]

The ‘C Watch Window’ allows you
to view globals and locals. An example
is shown below.

7 Global Window - O] x|

FHadd . | EMadd... | & Set s Lancel| /B3 Radis

Prog: Tutorl_ x30
tsigned int>» disp_count = 2

Kl i

\
Double-click on the variable to
change display format: i.e., change
‘char’ to ‘hex’ to ‘decimal’, etc.

The ‘Memory Window’ displays the
location and contents of variables
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Modifying the Program: Step 1

In the Project Editor, click on the ‘+’ by .\main_tutor1.r30.

iz ProjectE ditor < Tutor] : C:\MTOOLARTA-M16C26-5KPASample C

Fil=

Wiews Project Help

=10] x|

Cl(@] xepape] ] > (si=] @0 s 2

<Gt ATutar] %30

E ATukor! . crnd

- Ancit0_tutor? 130

=T Amain_tutor].i30

I wmain_tutor].c
[ vcommontskp_bsp h
o] Scommontshi262 h

- 5] commontaskplcd b

T Nsf_26.030

[ clea

:ﬂall

4 Dependencies
S ATutorl =30
@ Cormmand

R eady/

/

Double-click on .\main_tutor1.c to edit it.
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Modifying the Prog

Ej main_tutor] ¢ - Hotepad

File Edit Format Help

ram: Step 2

=10 x|

HHHHHEHHEHHYEE AR EE AN

vihld tal_drglvoidld

adst = 1;
whilefadst == 10;

A5owait for a/D
tal = add;

++disp_count;
it (disp_count » 4)
disp_count = 1;

A8 dncremen

4] |

'o'-c"o'-c"o'-c"n'-c"n'-c"n'-c"n'-c"n'-c"|'-|"|'-|"|'-|"|'-|"|'-|"|'-|"|'-|"|'-|"n'-c"|'-|"o'-c"o'-c"o'-u"o'-c"o'-c"o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o'-r'o’-c’WWWWWWWWWW########;I

Mame : tal_irg

Pyrameters: HNone

RETUrNS: None

pa=scription: This Timer ALl interrupt routin a new samp
timer al. I varies the LED's
by C ing the LED contral wari

LR R R S TR R R R R R R R R R R

Adostart AZ20 convers
A read AD walue and
S LED switching rat

A 4f LED contro
ASoreturn to initial

1. Scroll down and find
the function ‘ta1_irq’
routine.

i

oy

2. Change this line to
‘ta1l = (Ox3FF — ad0);’.

wa

-

A

3. Save the revised file (from the ‘File’ menu)

TH

Proj: [

A D] @2 »la| 5B Sfws]e

4. Build the project again.
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Load (re-load) Modified Program

In KD30, with the program stopped, reload code by selecting ‘Reload’ from

the File menu.

File Edit “iew Environment Debug Opl

Cowwnload
Reload

Bazsicwindows  Optionakfindows  Help

% KD30 [C:\MTOOL\RTA-M16C26-5KP\S ar.gle_Codestutorly

=10 %]

3

Jpload...
S ave Dizasm...

=10] =

1 A ASample_Codehtutor] STukor]. 230

2 CALASample_Codedswfatchdog_timershw/atchdog. <30

3 LA S ample_Codehkeyinlrghteyin_lng.230

cownt 3L
4 C:h . ASample_CodehSEPT esthSEPT est w30 i
E it RED_LED
— YLW_LED

AfieA | - GRM_LED
AAl61 — break:
AAl6Z case 2:
ARl 6 — case 4:
Afi6cd | — RED_LED
Al | - YLU_LED
Adi66 | — GRM_LED
AAleY | — break:

| Reload target program

LED_OFF;
LED_OFF;
LED_ON;

LED_OFF; =
LED_OM;
LED_OFF;

MCU : 5TOP =

blink rate.
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Turning Analog Adjust potentiometer on SKP16C26 Board clockwise
decreases the LED blink rate. Turning it counter-clockwise increases the
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End of Tutorial

This is the end of the tutorial. You can try downloading

other sample programs from the \Sample Code
directory.

For a tutorial on creating a new project, check Tutorial 2
for details.

In addition, check out the references on the next page.

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.

Tool Manager V3.X User’s Manual: To fully understand and get the most out
of “Tool Manager”, this is recommended reading.

KD30 Version X.XX User’s Manual: The tutorial only covered the basics of
KD30. Read this manual 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/26 Datasheet and SKP16C26 Board Schematic: These are required to
write user application programs for the SKP.

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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