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1.
11
1.1.1 M16C
"-O5" (BTSTC BTSTS) BTSTC
BTSTS R32C
[ J
05" BTSTC
#pragma ADDRESS talic_addr 006CH /* A0 */
struct {
char ilvl :3;
char ir :1; /* */
char dmy :4;
} talic;
void wait_until_IR_is_ON(void)
{
while (tadic.ir == 0)/* 1 */
{
}
talic.ir = 0; /1 0 */
}
[
@ "-o5" "-O50A"
(2) “asm ”
#pragma ADDRESS talic_addr 006CH /* A0 */
struct {
char ilvl :3;
char ir :1; /* */
char dmy :4;
} talic;
void wait_until_IR_is _ON(void)
{
while (talic.ir == 0)/* 1 */
{
asm( );
}
talic.ir = 0; /%1 0 */
}
[ J
asm BTSTC BTSTS
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1.1.2 SFR
SFR
asm
12 C
121
°
°
@ -04 -O5 -OR_MAX(-ORM) -0OS_MAX(-OSM)
@)
Q) @ 1
@4 Q@ 2
G @ © 4)
© QB @
int ary[3];
int index=2;
void main(void) {
ary[2] = 1; i 2).(3).(5)*
a’ry[2] =ary[index] +1; /* 2).(3),4).5)*
}
ary[2] =17
°
@ -04 -05 -OR_MAX(-ORM) -OS_MAX(-OSM)
@) @) asm
int ary[3];
int index=2;

void main(void) {
ary[2] =1,

asm(); * asm
ary[2] = ary[index] + 1;

*/
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122

#include

1.2.3 (#pragma ASM  #pragma ENDASM asm )
(1) #pragma ASM/ENDASM

)
(#pragma ASM  #pragma ENDASM asm
( )
®)
124 #define
ULONG_MAX UL
125
)
o
inta=10;
#defineaa+a I/ a
#define p(x,y) X +y
void func( void )
{
inti=p(a,a); /I =80
} /I =40
o
inta=10;
#defineba+a /I a
#define p(x,y) X +y
void func( void )
inti=p(b,b);
}
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1.2.6 #if...#endif

[ ]
unsigned
[ J
void func( void )
{
char &
#if(-l<<1U)>0 //
a=1; I (1<<1U) -2
#else
a=2;
#endif
}
[ J
signed
int main(void)
{
char a;
#if (-(1<<1)>0 U signed
a=1;
#else
a=2;
#endif
}
1.2.7 malloc()
-fint_16(-f116) malloc() 64KB
1.3 MS-Windows
131
1 C Windows 98 Windows NT 4.0 Windows 3.1
Windows NT 3.5x
2 Windows NT 80 x 25
80 x 25
132
@
@ ¢
©)
@)
©) 2
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133
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2.
2.1
()
@)
(3) ID ID
2.2
()
2.3
24
IBM*PC
(O Windows? 98 Windows Me Windows NT 4.0 Windows 2000 Windows XP
512MB
200MB
SVGA
1/0 CD-ROM
25
CD C CD-ROM High-performance Embedded Workshop
High-performance Embedded Workshop
C
High-performance Embedded Workshop CD-ROM
HewlInstMan.exe
D:¥> HewlnstMan.exe
D: PC
High-performance Embedded Workshop
LiIBM International Business Machines Corporation
2Windows® Windows NT® Microsoft Corporation
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2.6
1)
2 Renesas Windows
Windows
(©)
4 High-performance Embedded Workshop V.4.02 High-performance Embedded Workshop
Ver.1.x
©) URL
http:/tool-support.renesas.com/jpn/toolnews/hew
2.7
C
(1) Windows® [ ]
@ I ]
3 I ] [High-performance Embedded Workshop] [ ]
)

2.8  AutoUpdater

AutoUpdater
AutoUpdater

29
[ 1-1 (P)] — [Renesas]

High-performance Embedded Workshop
R32C-100 Series C Compiler V.1.01 Release 00
HomePage
Renesas AutoUpdate
Renesas AutoUpdate
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2.10
2.10.1 High-performance Embedded Workshop

°
Windows ] Renesas High-performance Embedded
Workshop High-performance Embedded Workshop

2.10.2 Manual Navigator

°
Windows Renesas High-performance Embedded
Workshop Manual Navigator
o
°
(1) Manual Navigator Adobe Reader®
(2) Manual Navigator
2.10.3 MAP MAP Viewer
o
MAP Viewer
(1) High-performance Embedded Workshop MAP Viewer
High-performance Embedded Workshop
OK
MAPViewer
C:¥Program Files¥Renesas¥Hew¥Tools¥Renesas
¥nc100¥v101r00¥bin¥MapViewer.exe
mapviewer.exe
$(CONFIGDIR)¥$(PROJECTNAME).x30
$(CONFIGDIR)
MAPViewer
(2) Windows MAP Viewer
Windows - Renesas - R32C-100 Series C Compiler V.1.01
Release 00 - MAP Viewer
°
MAP Viewer File Exit
3 Adobe Reader
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2104 (Call Walker)
o
Call Walker
(1) High-performance Embedded Workshop Call Walker
High-performance Embedded Workshop Renesas Call Walker
(2) Windows Call Walker
Windows - Renesas - R32C-100 Series C Compiler V.1.01
Release 00 - Call Walker
°
Call Walker File Exit
o
Call Walker sni gennsni
Call Walker (x30)
(1) High-performance Embedded Workshop
gensni
@) ( DOS )
gensni ( DOsS )
gensni
c¥>gensni -0 sample.sni sample.x30
°
Call Walke [File] [Import Stack File...]
sni
2.11 DOS C
DOS C C
2111
BIN100 C (*.exe )
INC100 C
LIB100 C
TMP100 C
path C (*.exe )
2.11.2
C setnc100.bat setncl00.bat C
C DOS setnc100.bat
REM *hkkk RSZC *kkkk

SET BIN100=C:¥Program Files¥Renesas¥Hew¥Tools¥Renesas¥nc100%¥v101rO00¥BIN
SET BIN100=C:¥Program Files¥Renesas¥Hew¥Tools¥Renesas¥nc100¥v101r00¥LIB100
SET BIN100=C:¥Program Files¥Renesas¥Hew¥Tools¥Renesas¥nc100¥v101r00¥INC100
SET BIN100=C:¥Program Files¥Renesas¥Hew¥Tools¥Renesas¥nc100%¥v101r00¥TMP
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C
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SET PATH=%BIN100%;%PATH%

3.
C V.1.01 Release 00
ncl00 V.2.00.05.000
igen100 V.1.00.00.000
cpp100 V.1.00.03.000
ccom100 V.1.01.06.000
aopt100 V.1.00.01.000
as100 V.1.00.03.000
mac100 V.1.00.01.000
asp100 V.1.00.04.000
psfp100 V.1.00.01.000
In100 V.1.00.02.000
Ib100 V.1.00.01.000
Imc100 V.1.00.01.000
abs100 V.1.00.01.000
gensni V.1.00.00.002
genmap V.1.00.00.000
mapviewer V.3.01.02
4. MISRAC
4.1
R32C/100 C
52 4
411
C C
@ C (near/far asm()
(2 ANSI
®3) 0O
@)
412
1 12 13 14 18
36 37 38 39 43
50 54 55 56 57
65 69 70 71 72
*MISRAC SQMLint
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99 101 103 104 105 110 11 115 118 119
121 124
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42 C

High-performance Embedded Workshop
3

421
High-performance Embedded Workshop

1 C (asm() #pragma)
(2) ANSI

422

22 45 99
43 SFR

High-performance Embedded Workshop
MISRAC 5

431

High-performance Embedded Workshop

@ C (#pragma)
(2) typedef
@3) Dbitfield
432
13 14 99 110
4.4
R32C/100

m

C

C MISRA C

SFR C

SFR C

V.1.01 Release 00

-O -c—as100 "-DOPTI=0" -gnone -finfo -fNII -misra_all -misra_report $*.csv

MISRAC SQMIlint V.1.03 Release 00
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5. C
51 C

C
@

@
©)
@)
©)
©)
@
®)

©)

(10)

1)
12)

13)

52 C

13 C
resetprg.c

initsct.c
heap.c
fvector.c
intprg.c
firm.c
OnChipDedebugger NSD
resetprg.h
C
initsct.h

heapdef.h

cregdef.h

stackdef.h
vector.h

typedef.h
typedef

5.2.1 resetprg.c
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#include "resetprg.h"
I
// declare sfr register
DEF_SBREGISTER;
#pragma entry start
void start(void);
extern void initsct(void);
extern void _init(void);
void exit(void);
void main(void);
#Hpragma section program interrupt >@Q)
#pragma iniine set_cpu()
void set_cpu(void) 22
{
_isp_ = &(unsigned long)_istack_top; // setinterrupt stack pointer 2> ()
flg_ = 0x0080; // setflag register > @
_Sp_ = &(unsigned long)_stack top; // set user stack pointer 2> ®)
_sb_ = (unsigned long *)0x400; // 400H fixation (Do not change) - (6)
_asm(" fset b");
_sb_ = (unsigned long *)0x400;
_asm(" fclr b");
_intb_ = (unsigned long *)VECTOR_ADR;  // set variable vector's address 2> (@)
}
void start(void)
{
set_cpu(); // initialize mcu )
initsct(); // initlalize each sections 2>
#ifdef _ HEAP__
heap_init(); // initialize heap - (10)
#endif
#ifdef __ STANDARD_IO__
_init(); // initialize standard I/O ->@11)
#endif
_fb_=0; // initialize FB registe for debugger
main(); // call main routine > 12)
exit(); // infinite loop
}
void exit(void)
{
while(1);
}
@ start() interrupt
() set_cpu()
©)
@ U ( )
®)
6) SB 0x400 (RAM )
) INTB
®)
©) ( )
(10)
(11)
(12) main
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RJJ10J2003-0200 -QENESAS



R32C/100 C

V.1.01 Release 00

5.2.2 resetprg.h
C

5.2.3 initsct.c

C

#include "initsct.h"
void initsct(void);

void initsct(void)

{
sclear("bss_SB8", "data,align");
sclear("bss_NEAR","data,align");
sclear("bss_FAR'", "data,align");
sclear("bss_EXT", "data,align");

/* clear bss for NSD */

sclear("bss_ MONL1", "data,align");
sclear("bss_ MONZ2", "data,align");
sclear("bss_ MON3", "data,align");
sclear("bss_ MON4", "data,align");

// when add new sections
// bss_clear('new section's name");

scopy(‘data_SB8", "data,align");
scopy(‘data_NEAR","data,align");
scopy(‘data_FAR", "data,align");
scopy(‘data_EXT", "data,align");

/* copy data section for NSD */

scopy(‘'data_ MON1","data,align");
scopy(‘data_ MONZ2","data,align");
scopy(‘data_ MON3","data,align");
scopy(‘data_ MON4","data,align");

}

>@

2@

(1) sclear: bss

#pragma #pragma SECTION

| sclear(“

_NEAR”, “data.align”);

#pragma section bss bss2  bss2

initsct.c

| sclear( “bss2_NEAR” , “data.align™);

(2) scopy: data

#pragma #pragma SECTION

| scopy(“

_NEAR”, “data.align”);

#pragma section data data2  data2

initsct.c

scopy( “data2 NEAR”, “data.align™);

Rev.2.00 2009.02.01 page 17 of 25
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sclear scopy ROM

(A) #pragma SBDATA
““SB8””
(B) #pragma EXTMEM
<<EXT?”
(C) #pragma MONITOR[N]
““MONI[n]>”

5.2.4 initsct.h

5.2.5 heap.c

malloc

#include "typedefine.h"
#include "heapdef.h"
#pragma SECTION  bss heap 2>

_UBYTE heap_area[ HEAPSIZE_]; 2>

(1) heap heap NEAR
)] _ HEAPSIZE__

5.2.6 heapdef.h

malloc

extern _UBYTE _far* _mnext;

extern _UDWORD _msize;
i

// lts size of heap

// When you want to change size of heap,

// please change thisline.

// When you change this line,

// you must modify the value using hex character.

#ifndef __ HEAPSIZE__

#define _ HEAPSIZE__0x300

#endif

extern _UBYTE heap_area] HEAPSIZE_];

#pragma iniine heap_init()
void heap _init(void)

{
_mnext = &heap_areal0]; >@Q
_msize =__HEAPSIZE__; 2>
}
@
@)
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5.2.7 fvector.c

C

#include "vector.h"

#pragma interrupt/v_dummy_int
#pragma interrupt/v_dummy_int
#pragma interrupt/v_dummy_int
#pragma interrupt/v - Oxfffffff
#pragma interrupt/v - Oxffffffff
#pragma interrupt/v_dummy _int
#pragma interrupt/v_dummy_int
#pragma interrupt/v_dummy _int
#pragma interrupt/v start

#pragma interrupt _dummy _int()
void _dummy_int(void){}

#pragma sectaddress fvector, ROMDATA Fvectaddr - (1)

o

//udi 2@
//over_flow
//brki

//wdt

//nmi
2>

@

#pragma C

@

#pragma C

©)

5.2.8 intprg.c

(_dummy _int)

// BRK (software int 0)
void _brk(void){}

// vector 1 reserved

void _uart5_trance(void){}
void _uart5_receive(void){}

void _uart6_trance(void){}

void _uart6_receive(void){}

)

#Hpragmainterrupt _brk(vect=0)

// uarts trance/NACK(software int 2)

#Hpragmainterrupt _uart5_trance(vect=2)

// uarts receive/ACK (software int 3)
Hpragmainterrupt _uart5_receive(vect=3)

>@

// uarté trance/NACK (software int 4)
#Hpragmaiinterrupt _uart6_trance(vect=4)

// uart6 receive/ACK (software int 5)
Hpragmainterrupt _uart6_receive(vect=5)

@
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5.2.9 firm.c

OnChipDedebugger NSD  firm
OnChipDebugger

#include "typedefine.h" ->Q
#pragma section bss FirmRam
_UBYTE _workram[0x8]; // for Firmware's workram 2 (2)

(1) NSD work ram FirmRam_NEAR

(20 Workram _ WORK_RAM__

5.2.10 cregdef.h

5.2.11 stackdef.h

C

#ifndef _ STACKSIZE__

#pragma STACKSIZE 0x300 2>
#else

#pragma STACKSIZE __ STACKSIZE 2@
#endif

#ifndef ISTACKSIZE

#pragma ISTACKSIZE 0x300 2>@3)
#else

#pragma ISTACKSIZE __ISTACKSIZE__ 2>@
#endif

extern _UINT _stack top,_istack _top;

@
@

#pragma C
©)

@)
#pragma C

5.2.12 vector.h

C

#pragma

#pragma

#pragma

#pragma

#define Fvectaddr Oxffffffdc 2@
#ifndef VECTOR_ADR

#define VECTOR_ADR OxOfffffiodc 2>
#endif

@
@

resetprg.c
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5.2.13 typedefine.h

typedef
C

5.3 High-performance Embedded Workshop C
Csource startup Application

(€
i el SR S
Foizhh ]
FOIIINEAT DI
@ Application |Samp|e
i up Application >j|:|3'i hhEE)
E mpiy P |Sample
Y5 Import Makefile
G Library TolARD
P Debugesr only - RI2G/A100 Simul | [C¥iorkSpace¥sample 2B
CPLUFERI (G :
|R32cA100 a|
W= FrA T
|Renesas RI2G/100 Standard hd|
< l >
01T
ok | wetn |
C source startup Application CPU
C source startup Application Application
C source startup Application
2 CPU Series CPU Group
Hew Project-1/5-5Select Tareet CGPU Toolchain version
Toolchain werzion :
[1moo ]
Which GPU do wou want to use for this
project?
CPU Series:
If thereT G be zelected,
select the "GPU Group” that a similar to
hardware specification or select * Other™.
<Back [ MNext> | Finish | Gancel |
sfr
(intprg.c)
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3) Use Standard 1/O Library(UARTL)

Use Heap Memory OnChip Debugging Emulator New Project-
2/5-Setting the Contents of File to be Generated

RN -2 /5- A kv N

BEER TS el -FUEIRIRLET.

I Koz73ER
¥ =27 EHER
b=t iuxsun
Main BEELE Y,
iO zource file __:_]
ApFa Lial—HEH

[F=bo=rPhba Ox[ =] R Ox ]'—|
gv—bﬂnwb*bz:u [0 ] iz fE
!. |

<@ |[ cram> | w7 | Eevta |

A)

resetprg.c _init()

device.c initc

B)

resetprg.c heap_init()

heapdef.h ,heap.c
(C) OnChip Debugging Emulator
NSD
firm.c

OnChip Debugging Emulator (UARTL)

OnChip Debugging Emulator UART1
UARTO
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@
WEI N Y h-3/b-23 20 A
ZROTEETERITOT FEL
[ i e i B
B aR e 2R
ARt 75
iEIxEEID
<EpE | aew> | =T Azl
(A)
stackdef.h
B)
stackdef.h
HEAP
-D__STACKSIZE_ =xxxx
-D__ISTACKSIZE _ =xxxx
-D_ HEAPSIZE  =xxxx
®)
Mew Project-5/5-Chaneing the File Mames to be Created
The followine source filez will be
generated:
File Ma.. _! Ext.. _! Dezcription
tvpedefine h define scalar tvpes.
rezetpre © initialize for G laneuage.
rezetpre h inzhude zome headder files.
initzct c initialize each zections.
initzct h define the macro for imitiali;
zstackdef h define the zize of stack.
fvector & define the fixed vector tabl
wector h defing the top addres= of t
cregdef h define the internal registers
=fr12] h defing the =fr register. {for
=fr12] inc defing the =fr register. {for
heapdet h initialize the heap area.
intpre o interrupt prograrm.
=zample o main program file.
.(_ a i | l:
Next Finish | Gancel
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©)
Renesas R32C/100 Standard Toolchain -

Renesas R32G /100 Standard Toolchain

Link

Category

|Debug j Category

section Order

Caonfiguration : G | Aszembly Link lLibrarian] Lme:

Address

Section

Ox00000400

¥

+-_1 Azzembly source file

Options Link :

FirmFam_..

data_SBS

bzz_SBES

data_MEAR

bzz MEAR

data_MOHMT

bzz_MOMT

data_MOMZ

bzz_MOMZ

data_MOM3

bzz_MOMI

data_MOM4

bzz MON4

1>

| £

—L “nc1 001" -G -M5 -0 " SICONFISDIRD
YBPROJECTNAMEY 230" ~ORDER.

FirmRam_MEAR=0400data_S5B8bz=_SB8,data_MEAR bsz_MEAR dat
a_MOMN1 bes_MOMNT data_MONZ bes MONZ data_MOMN3bee MONIda

([

o]

AT

#pragma SECTION

Address Section
00000400 | FirmPBam_.
data_5E3
bzz SBE
data_HEAF.
bzz_NEAR
data_MOMT
bzs_MOMT
data_MOMZ
bzz_MOMZ
data_MOM3
bzs_MON3
data_MOM4
bzs_MOMHA
ztack
iztack
heap HEAR.
00002000 | data_SET6
b=z SB16G
data_F AR
b=z FAFR

(=00800000 | data_EXT
For LW T

|3

£

Edit

Cancel
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5.4  High-performance Embedded Workshop

Application

WRIOTZ AR HAR -2

Jovat |

D=0 =R M -
|Sa mple|
Sp—Fpp 0V IHEE)
I3y Empty Application |samp|e
Y& Import Makefils
@ Library T lAat)io
3 Debugeer only - RI2CA00 Simul | [C¥WorkSpace¥sample SEB(E)..
CPLFERIG -
|R32CA100 |
W= F o T
|Renesas R32C,/100 Standard |
) | >
F0MTA.
oK | vt
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