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Overview

The following tutorial is a brief introduction on how to
develop and debug programs using HEW (High-
performance Embedded Workshop), KD30, and other
software and hardware 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
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SKP16C26 Board Features

M16C/26 (M30262F8GP) MCU

« 20MHz Operating Frequency at 3.0V — 5V, 10MHz Operating
Frequency at 2.7V — 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

Clock sources: Main (Xin), Sub (Xcin), Internal R/C (ring)

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 power and 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 many other Renesas’ flash MCU’s (the ICD will
support other Renesas flash 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

HEW

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
NC30 Entry Version
C-compiler (limited version of NC30). Conforms to ANSI C
standards (see release notes on limitations)

AS30

Relocatable Assembler
Supports structured language and a wide variety of macro
instructions
Flash-over-USB™ Programmer
Flash programmer for Renesas Flash MCU'’s.
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HEW Overview

HEW is an acronym for High-performance Embedded \Workshop.

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 HEW.
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Start HEW

In

@ REMESAS-TOOLS » @ High-performance Embedded W orkzhop Read Me
@ 3ony Handheld 4 Eﬁ3 High-perfarmance Embedded ‘workzhop

E gtuar::iam : i Manug Havigete Location: C:\Hew3
=3 Utilities N

From the Windows Start menu, click on
Programs > Renesas High-performance Embedded Workshop>
High-performance Embedded Workshop
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Open a HEW Workspace (1/3)

i1 High-performance Embedded Workshop =]
File Edt ‘iew Project Options Buld Memory Tocks ‘window Help
jpeaggsee|tTul|[oFPA|s|@S|E0e 2 |2H || Hm
[kl | =R N R | <l Al 2w | =
|8 | EREME NN -
Welcome! 2|
- Dptions:

" Create a new project workspace

=

N 3 Projects | HE] Templates | <l n:

% i~ Open a recent project workspace:

|E:hMTDDL'xSKF'1 BC2645 ample_Code ~|

E i i_ﬂrawse ko ahather project waork zpace

at

Cancel |
Adminiztration... |

\

A

2. Click ‘OK’ button

mguimf.‘ Dby P FrdnFka A Uekncod F

\

Heady

\ |

= | | NUM

A}

’
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1. After HEW opens, from the Welcome dialog box, select
‘Browse to another project workspace’ option, then click OK.
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Open a HEW Workspace (2/3)

Using the Open Workspace dialog box, browse until you get to
‘C:\MTOOL\SKP16C26\Sample Code\Tutor1’ folder. Click on
Tutor1.hws HEW workspace file and then click on ‘Open’ button.

2]
Look in: | 3 Tutor] -l & B eF E-
Tutord
File name: |Tut|:|r'| s Open
Files of type: [HEW Workspaces [* hws] -] Cancel
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Open a HEW Workspace (3/3)

HEW should look like the figure below. Menu bar
E:ﬁ:ﬂuturiaﬂ - High-performance Embedded Workshop - [main_tutorl .c] - |I:I|£|
<% File Edit %iew Project Options Build Memory Tooks Window Help =5 x|
nEda (g smetra||or|B|s (@8]t 0e 2| @8 |G
JJ%TJ—-II j e JJ oo % H@ R4 “Fielease j IDefauItSessiun j #1 i Toolbars
|m= ||EFEVEi B OB
= r
E‘@ Tutoriall # The sof tware supplied by REene=zas Technology America
223 Assembly source file # intended and supplied for use on Fenesas Technology
P hrtd kol 230 # This software is owned by Renesas Technology America
: oft EEaBD #* Feneszas Technology Corporation and 1= protected unde:
Ea Csour;e fille #® copyright laws. All rights are reserved.
T M —— *
- *# THIS SOFTWARE I ANTIES, UH
H *# IMPLIED OR STAT : : MITED TC I
Workspace window % wsrmannzes or v EAItOr windOw o™ parts
L1 »

| i |E] sh2E2h -
@ijects l @ Templates I QNa\figaﬁun I

=0 main_tutorl .o

x|
il

Output window

4 Euild A Detog Find InFles Uershon Controd

Ready

|Read-write [1/180

1 INS

|NUM
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Workspace Window

In the Projects tab, source files and

header files are displayed.

To change how dependencies are
displayed, e.g. show dependencies

for each source file, right-click
within the window, and select

Configure View.

[ Show dependencies under each fils

V¥ Show standard library includes
[ Show file paths

2l

ak.

Canzel

Try the following, click on ‘Show

dependencies under each file’ and
see what happens to files displayed

on the window.
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=

= S

- Tutoriall
-3 Assembly source file
P mortd_tutar] a30
- sfr_26.a30
=23 T zource file
S - main_tutar] o

EIE Dependencies

Inzert Project...

Wersion Control k
Configure Yigw...

IT Bllow Docking
Hide

Froperties

To open a source file
double-click on it.

@ Projects 1 @ Templates l | Mawvigation

LENESAS



Editor (Source) Window

11

0% main_tutar] .o

AEAEEAEXEEREEAEREEEE AR EEE X XA AR A AR AR EEEAEEEE XX XA XXX EXEEXEREEE XXX EX XXX XEXENE

*

EEE I B N N B B A A B

EXEE XL E R EEEELEEEEEEEEEEE SRR EEEEEEEEEEEEEEEEELEEEEEEEEETEEEE L EEETE I

36 36 36 36 363636 36 36 36 36 36 36 36 36 36 36 36 36 36 36 36 3 36 36 36363636 36 36 36 3636 36 36 36 36 36 36 36 36 3 36 36 36 36 363636 36 36 36 36 3 363636 3 3 W N HIHH

*

LR B B N N B A ]

DISCLAIHMER:

The =oiftware =upplied by Renesas Technology America Inc. 1=
intended and =supplied for use on Rene=zas Technology products.
Thi=z =software iz owned by Renesas Technology America. Inc. or
Fenesa=z Technology Corporation and i= protected under applicable
copyright laws. All rights are kessrved.

THIS SOFTWARE IS FROVIDED "AS IS".
TMPLIED OR STATUTORY., INCLUDING BUT WOT LIMITED TO IMPLIED

WARRANTIES OF MERCHANTABILITY AND FITHESS FOR & PARTICULAE PURPOSE

APPLY TO THIS SOFTWARE. REEWNESAS TECHNOLOGY AMERICA, INC. AND
AND REWESAS TECHNOLOGY CORFPORATION RESEREVE THE RIGHT. WITHOUT
HOTICE, TO MAKE CHANGES To THIS SCOFTWARE. NEITHER RENESAS

TECHHOLOGY AMERICA,

IN ANY CIRCUMSTANCES, BE LIAELE FOR SPECIAL, INCIDENTAL, OR

CONSEQUENTIAL DAMAGES FOR ANY REASON WHATSOEVER ARISING OUT OF THE

USE OR AFPLICATION COF THIS SCOFTWARE.

DESCRIPTION: main routine for tutorl

AUTHOR: Sy=tem LSI BU, Application= Engineering

FURFOSE: Thi=z program blinks the three LED=s (D1, D2, & D3)
zequentially. The blink rate i= controlled by the
Analog Adjust potentiometer connected to AHOD of the

M1leC-26 ADC.

NO WARRANTIES., WHETHER EXFRESS.

INC. HOR RENESAS TECHWNOLOGY CORPORATION SHATL.

ROk oK R oE R R R R ok ok R R R K %k %

LI I B N N B B ]

Any opened source file within the workspace are
shown on the Editor window.

Line, total no. of lines,
and column numbers
/ are displayed here

A

Y

[
|Read-write  |7/180
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HEW Toolbars

HEW is a powerful development environment with a lot of features
and functionality. For this tutorial, the focus will be on features (i.e.
Standard Toolbar) that will help you understand the M16C
development process using HEW.

Editor Toolbar? Debug Toolbar Search Toolbar?
A A A
( \ [ \

Z0d 8 =00 Ta|or B c|[ESE0E 2 |[=R | LY R
| fl jT’ Hlmc'ﬁﬁ:ri] ”@Iﬁl “Helease j“DefauItSessian j|)1fl;1 ‘@E ”&ﬁ. 8 & & @|

EEEERE G e \ j\ﬁ;
] Y
\

Y Standard Toolbar Version Control
Debug Run Toolbar’ Toolbar?

)

=t

HI
=

Bookmarks Toolbar2

Templates Toolbar?
Notes:

1. On HEW 3.0 R1, M16C is not supported by the Debug and Debug Run toolbars.
2. See HEW user’s manual about these toolbars.
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Standard Toolbar

Build File Current Debugger Launch  View
l Build All  Current (ionfiguration2 Session’ Slave HEW2 Output’
g Y Release 7| || Defaultsezsion V0
Build Stop View Workspace'
Build File — builds® a specific file Launch Debugger

Build — builds files that were modified since last build

Build All — builds the whole project regardless of whether there were
modifications or not

Stop — stops a running build process

Current Configuration — build configuration (e.g. for debug, optimized, etc)

Current Debugger Session — debug session configuration

Launch Debugger — calls defined debugger

Notes:

1. Current Debugger Session, View Workspace, & View Ouitput are not currently
supported for M16C development.

2. See HEW User’s manual for details.

3 A ‘build’ means running certain files (e.g. source files) under some tools (e.g. compiler,

linker) to produce an output file (e.g X30 or MOT executable files for M16C)
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Build(re-build) Tutor1

|Fielease j |Default5&33inn j #1 ’ﬁ'}
\ Build All
(re-build)

Let’s rebuild the Tutor1 project into an executable module, click on the
‘Build All’ icon. This will re-compile and link all the source files.

If any of the source files are modified, click on the ‘Build’ icon as this
will only compile these modified files, which makes generating an
executable module faster.

Always perform a ‘Build All’ when the configuration changed.

Status, errors, messages, etc during a build process is displayed on
the Output window...
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Output Window

The major use of the Output window is to determine if any errors or
warnings occurred, and where, during the build process.

x| processing "Librariesz" j
I now processing pass 2

processing "CiWMTOOLYJEPLACZ6Y Janple Code)Tutoriall’yTutorialliReleasetncrtl_tutorl.r30"

processing "CoWMTOOLYJEPLaCZeY Janple CodedTutorialliTutorialliRelease‘main_ tutorl.r30”

processing "C:\MTOOLY3EPleCZe)Sanple Code\TutorialliTutorialliRelease\sfr_ 26.r30"

DATL 0001275 (004FEH) Byte(s)

ROMDATL 0000000 (00000H) Byte(s)

CODE 0000559 (0022FH) Byte(s)

Phase HMI1&eC Linker finished

Euild Finished
0 Errors, 0 Warhings “

[ FIt euite A vetws A FroanFea A vesncora F \

Ready

Read-write |20/180 1 INS

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 or
warnings were found, ‘Build Finished’ will be displayed.

Now that an executable file has been created, the next step is to download and
run the program on the SKP16C26 Board using the KD30 Debugger + ICD...

Do not close HEW yet. We will be returning to it later.

T LENESAS




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 also 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 M16C/26, the maximum no. of breakpoints with KD30 is 6.

KD30 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 HEW, 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™),

If not (i.e. blinking three times a second), the Windows™ driver has not been
loaded. Try disconnecting the mini USB cable, wait a few seconds, and then
plug it back in. If this does not work, please check Appendix. A
Troubleshooting of the SKP16C26 user’s manual.

) SKP16C26
PC with Windows Board

98, Me, 2000, or XP

Mini USB Target
Cahle Cahle
— ; [

ICD
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Start KD30

Launch KD30 from the Windows Start Menu,

or from HEW’s Standard Toolbar!.
“ £ 8 B |[Release r

@ Fenezaz High-performance Embedded ‘wWorkshop  * |

Bm FENESAS-TOOLS 2 (=) Flash-OverJSE V.2.00

= Sorw Handheld F e TMV.3204

@ Saony Waio L rn-:l kD30, 3.20 Releaze 16

= Startup b (5 MSV3I02E2-SKP

=3 Utilities v (= PD38V.5.10Release 2

ﬂ Adobe lluztrator 10 @ [Link Page for] REMESAS Tools HomePage
ﬁ Internet Explorer @ PD30%.8.10 Releaze 1 r
Microsaft Access (5 MSV3I0245-5KP 2
Microsaft Excel (5§ NC30WAY.5.20 Release 1 2

i&ﬁxmlﬂ

I Drefaults ezzion j

Note: 1. To call KD30 from HEW requires some configuration that is
discussed in tutorial 2, Creating a New Project.
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KD30 Init Window (1/2)

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 (2/2)

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.
[ ok ] cancel | Hep |7 Nesthide 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 Manual or Help for the differences between Sampling
Mode and Free Run Mode. Also, see the ICD (RTA-FoUSB-MON) 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 S/W Button
the higher routine Sets a software breakpoint
. = |
¥ | L| (P |d| B B2
Go | Come Step | Ower |Retun|  Siop Ereak | Reset | 550
7
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 Maodule. .. |

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
” HDBE15 = ARBBBY __ MoU. W #4881 . A1

Click on ‘File’, then select ‘Download’, ‘Load Module’...

Note: When you download code or program in KD30, the program counter

is automatically reset to the address the reset vector points to.
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Download a Program to the
SKP16C26 Board (M16C/26 MCU)

File name: ITutn:nr1 a0

Filez of ppe: IIEEE-EEIE Files [ * %30 ;% 695 ; * ahs | j

tutori\release folder, select ‘tutor1.x30’.

'_ . _ i 29

From the c:\MTOOL\SKP16C26\sample_code \tutor1\
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Download a Program to the
SKP16C26 Board (M16C/26 MCU)

After downloading the program, KD30 opens the source file where the
reset vector is.

o KD30 [C:AMTOOLASKP16C26\S ample_CodeiT utor] A Tutorl A\Heleasei T - | Ellil
File Edit “iew Enwironment Debug Option  Basicwindows Optionab#findow:  Help
$ | || S| B 2| =2 M
Go | Come Step | Ower [Return| Stop Freak | Feset | S5
5] Program Window [ncrt0_tutor]_a30] - |EI|£|
@-‘v"iew' | | & 5ouwee Bydis | Wois... |
Line BRE |PASS | Source | «]
AAA35) Etart:
EEEE% = 1ldc #istack_top,. isp ; set istac
EEEE' = 1dc #8888h . f 1g ;Clear U Flag
BaAA3
HAA3 — ldc #idata_SE_top.=zh ;set sh registe
(6]5]5] E ldinth HUECTOR_ADR .
1 — Current location
(6]5]5) % : a0 w3 MOTE: CHAMGING BCLEK SPEED HERE of MCU
[6]5]5!; 5 ; SETTING CLOCK SPEED TGO F1i <DIU BY 1> ON ¥IM: BCLE =
[6]5]5 2 43 ; BECAUSE, AFTER RESET. BCLK DEFAULTS TO F8 (DIU BY 8>
ARE46 ,=====================================================—I program
aap4? | — mov.h #t81h.BAH ; unprotect CM .
E?{ 48 = mov b #88h . B6H ; enable CHM17 counter IS
Reagy MCU : STOP = . .
/ highlighted.

Now click on “View” to see the program source code...
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Viewing Source Files in the Project

|___—1. Click ‘source’

Cancel |

Address. .. Source
FC Source File: I
ObjectsS ource:

MCRTO_TUTORY .20
CAMTOOLMSEPTBC2EMS ample_CodehT
C:AMTOOLMSEP1BC2E4S ample_CodehT

2. S ource Win d ow SFIIZ‘Z:_‘:?thSI_‘IIDDL‘\SKFWEEEE‘\SampIe_Ende‘\T
is displayed.

CAMTOOLMSEPTBC2EMS armple_CodehC

3. Click ‘main_tutor1.r30’

mcL_init
tal_irg
trr_inik

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

]9 I Cancel |

31
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Running 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 clockwise increases the LED blink rate and turning it

counter-clockwise decreases the LED blink rate.

. KD 30 [C:AMTOOLASKP16C26%S ample_Code\Tutor1iTutorl A\Releasek - | Ellﬂ

Eile w&dit ‘fiew Environment Debug Option  Basicwindows  Optionalfindows  Help
$ | || &S| B 2|2 M
Go | Come Step | Ower |Retun]| Stop Break | Reset | S5

5] Program Window [main_tutor] .c] _|I:I|£|

4'@_'.\;'3%, I B Source &r b3 M\
Line PASS | Source [ =]
(G155 LR
AdBeA | - main<>» {
A6l
Bld62 | — mocu_init<>; S ini
A6 3 = adc_init<>; A7 ini
BPd6d | — tmr_init<>; S ini
BEA6S
BAd6h | — while<12>
ARGy | — led_display<>; A di=splay cur
BHP68 | — H
BHAG 2
(6155 )5 f’*ﬂ*ﬂ*ﬂ*ﬂ****ﬂ*ﬂ****ﬂ*ﬂ****ﬂ!**ﬂ*ﬂﬂ**ﬂ*ﬂﬂ**ﬂ**ﬂ*ﬂ—l
(G55 Mame = tal_dirg
[6]5]5 5] Parameters: Mone

Ready MCU : 5TOP 2

32

-Click ‘Mix’ to

view the source
code and
assembler code.
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Stopping Program Execution

Click on the ‘Stop’ icon
to stop the program

*Z; KD30 [C:AMTOOLASKP16C26M\5 ample_Code’ (utor]\Tutor1 \Release\Tutor] .x30] - 10| x|
Eile Edit “iew Enwironment Debug Option , Bazsicwindows  Optional#findows  Help
4| x| +|F|d&S| B| & (=M
G | Come Step || Ower | Betumm)| — Stop Break | Feset] S/
E? Program Window [main_tutor] c]
Brview | [ B Souce Bymis | WDis.. |
Line |BRE|PASS| Source | «]
[6]5]5 L]
AEE6A | — maind» £
[G]5]5]
[5]5]5] % = mocu_init<l; A4 ind
[G]5]5] i = adc_init<>; S oind
A6 | — tmr_init{>; A4 dni
[5]5]5] 7
BEd6L | — vhile{i>
Apae | — led_displaw<>; L4 display cup
APEAGE | — H
[G]5]5] 7]
BEA7A /WWWMWHHJ
[5]5]5 ) MName - tal_dirg
[5]5] 05 Parametersz: Hone
Ready MCU : RUN i
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Setting Breakpoints

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

A KD30 [C:AMTOOLASKP1F.C26\S ample_CodeATutor1ATutor] AR eleazesT - |I:I|£|
File Edit “iew Environmenf Debug Option  Basicwindows Optionakfindows  Help
¥ | @ g B =M
Gao | Come Step ver | Return|  Stop Break | Beset | S8
E? Program Window [ nain_tutorl .c] -10] =|
Brview | [ B 5ouee By | WDis.. |
Line |BREK|PASS| Source | ]
(6155 LY
Bld6A | — mainC» {
[G]5]S ] ]
BlE62 | — mocu_init<>; S ini
[G]5]5 ] E adc_init{>; A7 ini
Bld6d | — tmpr_init<>; S ini
BHAGLS
BAd6h | — while<1>
BHB6? | B i
BHE68 | — H
[G]5]5 ]
BEA7A L
BEEY1 Mame = tal_irg
(6] Parameterz: HMone
Ready MCU: 5TOP ¢

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.

3. Click on ‘Go’ icon to run program...
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Removing Breakpoints

‘% KD30 [C:AMTOOLASKP16C26A5 ample_CodesT utor]1%Tutor] AR eleaseiTutor]. - | Ellil
File Edit “iew Enwironment Debug Option  Basicwindows Ophionabfindows  Help
$ || | || B 2| =] M
Go | Come Step | Ower |Retun| Stop Ereak | Feset | S
5] Program Window [main_tutor] .c] - | Ellil
Erview | [ B Sowce ByMis | WDis.. |
Line |BRE|PASS | Source | -]
[G]5]
aBBea | — maint} {
ABB61
agBR2 | — mocu_init(>; A4 Ani
[G]5]5] = adc_init{>; A2 And
ABBcd | — tmr_init(>; A4 Ani
ABB65S
ABBcE | — vhile<i>
ABB67 | B i led _display<>; s display c
88657 R <—__ Program stops
[G]5] 5] =
aEAYA /Wﬂ*ﬂ*ﬂ*ﬂ*ﬂ*ﬂ*ﬂ*ﬂ—!ﬂ—l at breakpo‘nt
[5]5]5 ) MHame = tal_dirg . . .
(650 Parameters: Mone (h|gh||ghted iNn
Ready MCU: 5TOP

Yellow).

You can remove the breakpoint by double-clicking on it at
the ‘BRK’ column.
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Program ‘Stepping’

- KD30 [C:AMTODOLASKP16C26\S ample_CodeXTutor] A Tutor] A\ReleazeiT utor] x3 - | Ellil
File Edit “iew Epvionment Debug Option  BazicWindows Optionalsfindows  Help
$ | ||| B 2= M
Go | Come Step | Ower [Return|  Stop Freak | Feset | S5
5] Program Wi idow [main_tutor]_c] - |EI|£|
Brvien | B Souce Bymis | WDis.. |
Line 1K | PASS | Source | «]
aa1 Description: Controls LED display.
[5]5
HA153 — void led_displayCvoid>{
[5]5
aa1 — switch <{disp_count>{
[5]5
aa1 = case 1:
[5]5 E RED_LED = LED_OFF;
aal = YLUW_LED = LED_OFF;
Eﬂji_fyﬂ E GRH_LED = LED_ON;
Ba¥61 = break:
Bl 62 = case 2:
B163 case 4:
BAi6d | — RED_LED = LED_OFF;
ReAdy MCU : 5TOFP

/

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

ug Option | Bazicwindows  Optionahyio 1 =101 ]
e — MName | Ualue R.. ]
T B Cazcade PC AFAASC x
Tile RA 151515 ]0) ﬁ\
un|  Shop R1 AFaA Hex
— —— Apange lcon R2 aaaa Hex \ Values in red
m R3 [5]5]6 L] Hex
i Ad 15]1515]0) H = =
Program Window Al 0402 Hex indicate changes
| W Diz..  Souce Window FB @888  Hex .
=== Feaister Window USP  Boad Hex since IaSt
: ISP B4FC  Hex . = ”
tion: C¢  Memom Window SE A48a Hex V|ewed . Try
;—x—;—::t—x—n? Dump Window INTB BFF888 Hex . t . ) d
1P bk Moritor Windaw stepping an
switch  ASMWatch Windaw note the
C W atch \Windaow 3 IPL [U[1[o[Bls[z[olc] |
Call Stack Window B PidA1PAO0 Changes'
Script "Window

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

Open a RAM Monitor window (Basic Windows > RAM Monitor Window).

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.

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).

=10] %]
Doec | HHEx | abeascl | HBase |EARei..| Bslog.| |
Addeess | B 1] 2] 3] 4] 5] 6] 7] 8] 9] Al B] C| D] E| F | ASCII :
PPA4PR | @3 ©A 4C O3 ©O9 OO OO B9 OO OO FF OF BB B8 Bl FF  ..l.cceecceneo-..
PPA41@ |@WF @7 FF FF FF FF FF FF FF P9 0P O O B0 B @0 - ...............
PPA420 | @3 ©@ ©@ P@ B@ CA F5 FF 45 F4 OF D5 F@ BF FF FF ........ Eevvennn
PPA43@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - ovvvooocnnnon.
PPA44@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -vveceveceeeeonn
PPA45@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF  -ovvvoooonnon.
PAA46@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -vvecevecceeenn.
PPA47@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - ovvvooonnnon.
PPA48@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -vvecevecceeennn
PPA49@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - vvvvooennnon.
PPA4AM | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -vveceveceeeennn
PPA4B@ | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF  -vvovvooonnnoo.
PAA4CA | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF -vvecevecceeennn
PPA4DA | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF - vvvvooeeonnon.
PAA4EM |FF FF FF FF FF FF FF FF FF FF Bl B8 B8 B0 B B0 .........-......
PPA4F® | OF ©9 ©@ ©@ 95 FC 84 BF E8 FA Bl BF 12 B8 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

Open a Memory window (Basic
Windows > Memory Window).

| (=] 3
Ben |Doec [HHAex abes
Address | LABEL DATA-
@AP3FE | pur2 88
@BB3FF | pcr 88
@8B468 | _disp_co B3 <
B0B461 8@
ABP462 4C
BBB463 @3
BBEB464 8@
BBB465 88
B0B406 88
BBB467 88
B0B468 8@
BBB467 88
BEB46A FF
BEB46B @F
BBEB46C 68
BBEBAGD 00

The ‘Memory Window’ displays the
location and contents of variables

39

Open a C Watch window (Basic
Windows > C Watch Window). The ‘C
Watch Window’ allows you to view
globals and locals. An example is
shown below.

E- Global Window _ o] x|
| | | | B Radis |

Prog: Tutorl.x30

Czigned int» disp_count = 2

4] | i

Double-click on the variable to
change display format: i.e., change
‘char’ to ‘hex’ to ‘decimal’, etc.
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Modifying the Program (1/2)

E:ﬁ:ﬂutuﬂ - High-performance Embedded Workzhop - [main_tutorl .c] - |EI|£|
<7+ File Edit Miew Proect Options Buld Memory Tool: Window Help _|E’|5|
jpEdd|g|se=e(tTa||orE]s B G S
ﬁi'l__ll j i JJl:l:l o 3% JJ@ e o ||HE|E-3$E - IDefauItSessinn

|| ||EFEL BB & BB

/**********************************************************j
s

E-E Tutart = * DISCLAIMER:

= @ Tutorl # The =oftware =upplied by Eene=s=as Technology America Inc.
a Agzzembly zource file #* 1ntended and supplied for us=e on Feneszas Technology prod
' E| . nertd_tutor] &30 # This =software is owned by REenesas Technology America. I
P . secta0._tutorl inc * Reneszas Technology Corporation and is protected under ap
: # copyright laws. A4ll rights are reserwved.
P #f_26.a30 *
= -El L source file *= THIS SOFTWAREE IS PROVIDED "AS IS". HO WAREANTIES, WHETHE
B- . main_tubarl o — * IMPLIED OF STATUTORY, IHNCLUDIHG BUT HOT LIMWITED TO IMPLI
______ ®* WARRAHTIES OF MERCHAHNTARILITY AND FITHESS FOR A PARTICUI. b
KNl
| I 3| |
lprojects @Templates @Nauigaﬁun <L main_tutarl.c
E'prcu:essing "Libraries" ;l

il oW processing pass 2
‘ procezsing "CiAMTOOLY3EP1eREah Janple Code’\TutorlhTutorl\Release\ncrtl_tutorl. r30”

—
rocessing "CrAVMTOOLYNSEPI6N-6Y Sanple Code’TutorliTutorliBeleaze'main tutorl.r30™ ;|
ilﬂ\suimﬁ baug P FiinFlka g Ussin

eady ead-write
Read \ Read-write [1/180 1 NS | | y

If main_tutor1.c is not shown on the Editor window, double-click on it
in the Workspace window and the file will be opened/displayed on the

Source window.
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Modifying the Program (2/2)

by controlling the LED control wvariable. j .
woid tal irgivoid){ t th f t_ ‘t 1 i ,
ad=t = 1: &4 Start 420 conversion € ftunction a —Irq
while{ad=t == 1}; S walt for A<D conwversion =tar H
tal = add; <« read AD walue and preload Ti_l rOUtlne'

& LED switching rate

++disp count
if {dis=p _count : 4)
disp count = 1:

increment display control wa:

i

L

= main_tutarl.c
LN

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

Read-wiite |82/180 m s Y

3. Click this to save the revised file.

\
T IEEE IR

4. Build the project again.

IDefauItS EEEI0N j

JJ@ s ||F!elease j

A @

= | = RENESAS



Load (re-load) Modified Program

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

the File menu.

Cowwnload
Reload

4 KD30 [C:AMTOOLASKP16C264S ample_Cod~sTutor1ATutor]1 4Releas
File Edit “iew Ernvironment Debug  Opticg

Basicwindows  Optionaktfindows  Help

=10l |

3
2 l=
Ereak | Feset | S/

Jpload...
Save Dizasm...

=10] <]

1 CA ATuar AReleazeTutor]. 30
2 CA U AEwent_CotrReleazehEvent_Crtr.x30
3 CAL AT ubor SDebugh Tutor] .30

|

-

#Histack_top. isp

4 C:h ATukariall \ReleazehT utoniall <30 H8addh,. f 1g
E «it #idata_SE_top.sh
R — rererre=— HUECTOR_ADR
[G[S[SEN]
BEA43 H
BrA44 s SETTING CLOCK SPEED TO F1i
ggg‘g ; BECAUSE. AFTER RESET. BCLK DEFAULIS TO F8 <DIV BY 8> |
‘ -=====================================================
BER47? | — mov.h #1891 h,.BAH
BHB48 | — mov.h #1@8h,. B6H

Reload target program

HOTE: CHAWGING BCLK SPEED HERE
¢DIU BY 1> ON XIM: BCLK =

;s =et istack p
;Clear U Flag =

;zet sh registe

3 unprotect CHM
s enable CM17

MCU : 5TOP

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

the blink rate.
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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.

« 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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