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. SOFTWARE TOOL VERSIONS:

C Compiler: NC30WA Version 5.00 Release 1 or later
Integrated Development Environment: Tool Manager Version 3.11 or later
Debugger: KD30 Version 3.00 Release 1 or later
Monitor Program: Version 2.00 or later

Flash programmer: Flash Start Version 1.0.0.7 or later

Il. SOFTWARE TOOLS DOWNLOAD:

1. Uninstall all old M16C software tools in your PC that was installed from the M16C Starter Kit CD.
The software contents on the M16C CD were mainly for our university student program and are
no longer the latest versions.

2. Download the latest versions of NC30WA, TM, KD30, monitor program, start-up files and Flash
programmer as well as text editor (optional).
e NC30WA & TM: http://www.tool-spt.mesc.co.jp/trial/nc30ty e.htm

e KD30, Monitor Program, Flash Programmer, revised start-up files (ncrt0.a30, sect30.inc) for
Ver 2.00 monitor program: www.m16canz.com

e Text editor: EditPlus (shareware) www.editplus.com

3. Install all the above software. Make sure to install NC30WA first before TM as TM will auto-detect
what compiler is installed in your system. NC30WA will ask you for a license ID, but without the
license ID the compiler will still be installed on a 4 months trial period.

4. For the sample projects (e.g. sample3), copy the C source file (sample3.c) and the header files
(leddata.h & sfr62.h) to a new directory. Make sure there are no spaces in the directory name
since Tool Manager does not recognize spaces in file names and paths.

5. Copy the revised versions of ncrt0.a30 and sect30.inc downloaded from our web site to this new
directory. Note that the interrupt vector addresses in the sect30.inc file has been modified based
on the interrupt routine functions used in the sample C program (e.g _TimerAQint, _TimerAftint).

NOTE: Make sure that the interrupt vector addresses in sect30.inc file are updated when using
the other sample programs requiring other interrupts such as ADC, UARTS, etc. All unused
interrupt vector addresses must be set to a ‘dummy_int’ label.
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lll. PROJECT CREATION PROCEDURE:

1. Run Tool Manager 3.11 (TM Project Bar). Create a new project by clicking the New Project button
in the Project Bar. This will launch the Project Editor and Project Editor wizard.

TH =]
Proj: [sample3 [ D”‘ Insp: | BRI
=[5 Gl@| =

e PE Wizard Step 1: Select the Target chip (choose M16C Family) and specify a project name
and working directory (directory name and path must have no spaces).

Mew Project - Step 1 |

& project i= made.
Specifu Target MCL ., Project name, Y orking directon.

[& made project iz kept with the specified project name in the warking
directon. ]

Target chip: Froject name:

IsampleE

YWiorking directony:
II::"\M1 BC_Ini_CDMC_Sample_Thd _l

< Back I Mewt > I Cancel

e PE Wizard Step 2: Choose C project.

e PE Wizard Step 3:

Choose compiler package NC30WA V.5.00 Release 1 by clicking on the pull-down
menu.

- Select a custom start-up program by specifying the ncrt0.a30 file located in your
working directory.

- Click the Next button. Your project will now be created using the specifications you
provided in the above steps.
e PE Wizard Step 4: Click the Finish button to create your new project.
2. Go to TM Project Editor.

¢ Expand the project tree by clicking on the (+) symbol beside ‘all’.
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& ProjectEditor <C:AM16C_Uni_CDAC_Sample_TH311\sample3isample3. tmk>

File “iew Project Help

D[R] repabe| ! &) x|exlm] @] < 2]
=55 all

Ty Azample3.«30
(=R camplea 30 Eﬂ il
: E| Msample3.cmd
.3 B Asample3.tmk [ependencies
B

crtr30 E Szampled.cmd
it 530 0 Mncrtdr3n
Asect3lling @ Command
B clean A 4ILN) @$0DINCMD WLNLIST)

M. | Departmentl E-bail Addressl Phone| Notes | M. | Locationl Typel W odified

s
Ready

Select the .x30 file and add the C source file (e.g. sample3.c) to your newly created project by
clicking the Add File button. Make sure the C source file is added under the .x30 file in the
project tree by first selecting the .x30 file prior to clicking the Add File button.

e Save the newly created project.

3. Go back to TM Project Bar. Click on the Build or Rebuild button to build the new project. The
Builder window will be opened and will display the assembler, compiler and linker output data
while building the new project.

F nop | 7 #lo|#lelo]
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Flle Edit “iew Capture |mace Tools Style Help

|PE s = ii:_l

=D

CODE
CODE
CODE
CODE
CODE

sample2.c

Copyright

ROMDATA
CODE

Ready

Ast| AP = oD G

*% CAUTION ==

HA00008{ 60BAAH )
de0000e{ 60B0AH )
8888256 ( B81088H)
0080836 B8824H )
8006283 (8611BH)

{ ncrtB.a3n )
HC38 -c -dir

LH38 @.\sample2-tm311.cnd
Linkage Editor {1n28) for HM16C Family Version 4.81.688

interrupt
program_35
vector
fvector
interrupt

. —Finfo sampleZ.c
M16C/68 HC38 COMPILER U.5.88 Release 1
Copyright 28681 MITSUBISHI ELECTRIC CORPORATIOHN

and MITSUBISHI ELECTRIC SEMICONDUCTOR APPLICATION ENGINEERING CORPORATION
A1l Rights Reserved.

- [ ] =

fations | Eapturel Eo\orSeIeclI Selectlonl Fant | Image' Style | Allgnmentl

||%4®+D“IDO//£QQQ\IIAJE b‘

This product is evaluation releaset

2001, MITSUBISHI ELECTRIC CORPORATION

now processing pass 1
processing " _\ncrt@.r3e"
processing ".\sample2.r3@"
processing “Libraries"

now processing pass 2
processing ".\ncrtB.r3e”
processing ".\sample2.r3@"

processing “C:\Mtool\LIB38\nc38lib.
processing “C:\Mtool\LIB38\nc30lib.
processing “C:\Mtool\LIB38\nc38lib.
processing “C:\Mtool\LIB38\nc30lib.
processing “C:iMtoolsLIB38wnc30lib.
processing “C:\Mtool\LIB38\nc30lib.
DATA APB2344( B0928H) Byte(s)

2908028( BAB1CH) Byte(s)
8002566(00AB6H) Byute(s)

*xxxxx*xx Finish...

1| @ ¥ (9

lib
lib
lib
lib
lib
lib

o~

AHD MITSUBISHI ELECTRIC SEMICONDUCTOR APPLICATION EMGINEERING CORPORATIOHN
A1l Rights Reserved.

MALLOC.r38 )"
HEMCPY .r38 "
MEMSET .r3@ )"
BZERD.r38@ )"
BCOPY.r3@ )"

_IaDIV_¢38 3™

3
alajmBi#enlE 4 BogiEeGONOREREIS x

4. If no errors were found, you are now ready to debug your new project.

IV. TEXT EDITOR SETUP:

Tool Manager does not come with a text editor. However you may use EditPlus Text Editor which is a
shareware text editor (www.editplus.com). EditPlus includes C syntax highlighting and accepts
parameters from Tool Manager to jump to the error lines in your source files during build for faster
debugging and development.

1. Register EditPlus in Tool Manager by clicking the Tool Register button in the TM Project Bar and
selecting the Edit Tool tab.

TH

Proj: !sample3

[ {m Insp: |
Glo|]

- @l 9| 2| &

Tool Register

2. Click the Add button and fill in the name, file path and parameter fields. For the parameter field,

enter “-e

%F —cursor %L” to allow you to open EditPlus automatically when clicking on the error

message with line number information on the TM Builder window.
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3. Verify if EditPlus is setup correctly by going to TM Project Editor window and double clicking your
C source file in the project file tree. EditPlus should automatically run and load your selected

source file.
Edit Tool Information |
Mame
[ Drefault E ditor

File Path iE:"\F'ru:ugram Files\EditPlus Zveditplus.exe | Browse... I
Current... |

Etclv¥ersion)... I

Parameter I-e EF -curzor ZL L%

File name = %F, Line number = L
Ervdnanmert M ame | “alue | add.

[Telete

0k, I Cancel

V. KD30 DEBUGGER SETUP:

The KD30 debugger software installed in your PC talks to the monitor program written the M16C/62
Flash on the target board via serial cable in order to perform its debugging functions. The monitor
program provides KD30 with the debugging information it displays in its various windows. To write the
monitor program to the M16C/62 Flash on the SK board, the Flash Start programming software is
used.

( )

M16C/62 Flash
KD30 with Monitor
Program

R ‘
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Flash Start Setup

1. Register Flash Start in Tool Manager by clicking the Tool Register button.

o] @l || 2| gl

2. Select the Application tab and fill in the Name and File Path fields.

Application Information |
M ame IFIash Starf
File Path IE:HM1 BC_Uni_CD%Flazh Start Yer 1.0.0.7 | Browse... |
Etc[Werzion]... I
Parameter I
[ Set parameter before executing
E reircnirnent i i Y alue | Add.
[Delete
todify... |
L
ITI Cancel |

3. Click the OK button. Flash Start will now be available from the TM Project Bar.

P [rampies ] Zia| v | 1 Mol #le|o| el

s[E

Glol ¢

Monitor Program Installation

1. The Starter Kit board will normally be delivered without the monitor program installed. To install
the monitor program, set up the Starter Kit board by connecting the 9-pin serial cable to the SK
DB9 connector and to the PC RS-232 port.

2. Prior to connecting the DC power supply to the board (either 9V or 5V), make sure that the
CNVss jumper is fitted (located next to the 9V socket). This will allow the M16C MCU to startup in
“boot” mode where the CPU starts operating using the standard serial 1/0O control program in the
boot ROM area. This control program allows the Flash ROM to be programmed via the serial 1/0
port.
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3. Connect the DC power supply (either 9V or 5V) to the board. The black DC socket is center-
positive and accepts DC voltage ranging from 8-12V. |If a 5V regulated DC power supply is
available, use the DC screw-in terminal block. Set jumper JP8 accordingly such that LED D2 is lit
when power supply has been applied to the board.

4. Once the SK board has been powered up, run the Flash Start program.

Select Program Ed |

Select Program

&% |ntemal flazh meman

i~ M1BC/80 boot loade

R5232C

Fart IEEIM'I vI
3

E wit |

5. Enter the path of the monitor program object file in the FilePath field and enter all “00” on the ID
field.

ID Check ]|

FilePath ||

. HEEEENE

FMCU Type
|7ﬁ”' MI1EC/20E2 ¢ M1BCA20 ¢ 32000

Refer... | k. I Cancel
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6. From the main menu below, click on Setting to change the baud rate to a faster speed. If you are
using a 16MHz crystal on board the SK, you may try setting the baud rate up to 57600 bps.

£ M16C Flash Start |

Program...
Eraze
Fead...

Setting...

Statuz... % Dawnload...

PR

|
[EEEs |

EEEEE Wersion...

B R

E st |

If communication error is observed when using Flash Start, you may selecting a slower baud rate.

7. Click on the Erase button to erase the Flash ROM.
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K" M16C Flash Start |

L3

Load (ID]...

Blanl... Erase

Read... Setting...

fEEE

Status.. Diownload. .

ERIERE Wersion...

EES
)
[ BEERE]
E=

B.P.R..

Exit |

8. Click the BPR button to perform Blank Check, Program and Read Check on the specified address
range (OFEO00 to OFFFFF) for the monitor program.

Input Addrezs |
Start IIIIFEIZIIIIIII ”
Enc  [OFFFFF

Cancel

d

9. After the BPR operation is completed, exit the Flash Start program by clicking the Exit button.
10. Remove power on the SK board and remove the CNVss jumper.

11. Reapply power to the SK board. The SK board should now operate in normal mode. With the
monitor program now in place it should be able to communicate with KD30 Remote Debugger.

KD30 Debugging

1. Go to TM Project Bar and click the Debug button.

10
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sample3 R 2| tnse: | o] ¥ o elmE|

2. When this is done for the first time, TM will ask you to select a debug tool. Make sure KD30 is
already installed prior to performing this step. Select KD30. Click the OK button.

Tools Information E3
DEBUG TOOL | EDIT TOOL | APPLICATION | [
N arne | Path |1 &dd. |
BIFOE05 M YV 4. CAMTOOLAPDA0SIMAPDE0SIMERE M.
[belete
CIPD30Y.E.00... C\MioohPD30NPD30.EXE ...
KD30W.300 . C\MtoolKD 20D 30.EXE (O e
k. Cancel

3. KD30 will now be executed. Click the OK button in the KD30 Init window.

Init ]|

MCL |E-:um|:|iler| Run Mode | Resume |

MCL:

€ Parallel  Serigk € LeN € LPT € UsB

Port: | oM -

Baud Rate: | 38400 -l

Time Count Rezource

MCU Clack: | bHz

)4 I Cancel Help [~ MextHide

4. With a project opened from the TM Project Bar, KD30 will automatically load the project files.

For manual download, click on File->Download->Load Module in your project working directory.

11
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Once the project files are downloaded to KD30, you are now ready to perform your code
debugging and evaluation in KD30 using its many debugging features.

"7 KD30 [C:\M16C_Uni_CD\C_Sample_TM311\sample2\sample2-tm311.x30] - [Program Window [ncrt0.a30]]

File Edit Wiew Envionment Debug Option Basicwindows Optionahwindows Help 8] =]
D d oL ...
‘I Reload Memory Image
— Symbal.
Upload
= o ROM Dat
E saveDisasm.. e
T =
| 81 1CAMIBC_Uni CONC Sampls_TM311sample2tsampls2mall. <30 ]
| B0 ZCAMIEC Ui CDMC_Sample T3 T\samplel \sample]_im311.430 (P ;set istack pointer
@l 3CAMIBC_ Ui COMC Sample_TM3114sampleTbsamplel +30
Bl 4 CAMIC_Uni_COMC._Sampletmemesphmemerp 30 ;set processer mode
Ll gy
27 | = 1de #istack top, sp ;eet stack pointer
28 | - 1de #data SE_top,  sh iset sh register
(29 | — felr I
(38 — 1dinth H#UECTOR_ADR
- fset I

; MEAR area initialize.

5 H
13 ; bss zero clear
37 i
138 H_BZERO hss_8E_top.hss_SE
139 H_BZERO hss_§0_top.hss_§0
40 H_BZERO hss_NE_top.hss_NE
32 H_BZERO hss_NO_top.hss_NO
4 : initialize data section
5 H
13 H_BCOPY data_SEI_top.data_SE_top.data_SE
¥ H_BCOPY data_SO0I_top.data_S0_top.data_S0O
148 H_BCOPY data_HNEI_top.data_MNE_top.data_NE
49 H_BCOPY data_HNOI_top.data_NO_top.data_NO

;5 FAR area initialize.

5 bss zero clear

BZERO  bss_FE_top,bss_FE
BZERO bss_FO_top.hss_FO

; Copy edata_E<0> section from edata_EIC(0I> section

BGOPY data_FEI_top.data FE top.data FE
BCOPY data_FOI_top.data FO_top.data _FO

||s il E o s‘s‘s‘s == s'ls||s'ls||s's|s‘s Sxew s‘ls||s'ls s
S e e e e e e e e e e e e e e e e e e

= 1de #stack_top.sp
-stk —48

o
Download machine | data and deb MCU : STOP

st |1 2 2 e DR G @8 E || &0 =] =2 2] =] 2@ &) m| B [CBHUS TE09EREEAG o2

V1. STAND-ALONE MODE DEBUGGING

With the target program in the project now fully debugged under KD30, it is now time to create a
machine language file in Motorola S format to write the target program into the M16C/62 Flash on the
SK board. This will allow the target program to be debugged in stand-alone mode (i.e. without KD30 &
monitor program).

Currently the target program is still in absolute module file (.x30) format as created by the linker In30.

To convert the absolute module file (.x30) to a machine language file in Motorola S format (.mot), the
Imc30 utility is used.

LMC30 Setup
1. Register LMC30 in TM by clicking the Tool Register button in TM Project Bar.

TH

x|
Proj: !sample3 j {m Insp:l j {ﬂé}l@l@lpl &
< [ElEE elo|[#

2. Select the Application tab in the Tools Information window and click the Add button.

3. Inthe Application Information window:
a. Enter Imc30’ in the Name field.

12
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b. Enter the file path of Imc30 (normally C:\Mtoo\BIN\Imc30.exe).
c. Enter ‘%X’ in the Parameters field. This will pass the target program name to Imc30.
d. Click the OK button. LMC30 will now be created in the TM Project Bar.

Application Information |
MHame IImu:SEI
File Path IEZ"-.MtDD|"-.B|N"-.|I‘I‘|D3D.EHE Browse. ..

Browse. |
Currett... I

EtclWersion]... I
Parameter IZ}‘:
[T Set parameter before executing
Ervviranment fime | walue | Add.

[Telete

flmddify... |

EIK[; I Cancel |

4. Run LMC30 from the TM Project Bar. This will now automatically create the machine language file
in Motorola S format (.mot) from the absolute module file (.x30) in your project directory.

TH =]
Pr oampies ] 2] wep ] 1 wlo|#le| o] el
s[EEE elold,

Writing the Target Program to M16C/62 Flash in the SK Board

1. Set up the SK Board as in Monitor Program Installation procedure and make sure that the CNVss
jumper is on.

2. Run the Flash Start program from the TM Project Bar. Load the machine language file (*.mot) and
type all “00” on the ID field. Click the OK button.

13
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ID Check ]|

FilePath IE:'&M1 GC_Uni_ COMNC_Sample_TH311hzample3iza

D Inu Inn Inn Inn Inn Inn |nq

—MCU Type
& M1GC/20E2 © MIBC/B0 ¢ 38000

Refer... | k. I Caticel

3. Click on the Erase button to erase the Monitor Program contained in the Flash ROM.

4. Click the BPR button to perform Blank Check, Program and Read Check on the specified address
range (e.g. 0C0000 to OFFFFF for sample2.mot) for the target program.

5. When the BPR operation is completed, remove the power on the SK board and remove the
CNVss jumper. Reapply power and the target program should start executing immediately.

14



