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1.2. NC308

NC308

1.1
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1
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| ccom308
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A 4

SBDATA &
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12.1.

1.2.2.

123

1.24.

1.2.5.

1.2.6.

12.7.

nc308

1 NC308

nc308

ne308
ne308

"-as308" "-In308"
In308

cpp308

cpp308
cpp308 #

ccom308

ccom308
cpp308 C

aopt308

aopt308
ccom308

StkViewer & stk

StkViewer
stk

StkViewer stk

1

StkViewer & stk
(.x30)

utl308

utl308  SBDATA SPECIAL
utl308

SB )

SPECIAL )

utl308
(x30)

MapViewer

MapViewer
MapViewer

MapViewer
(x30)

"finfo"

(#define #include )

as308

#f #Helse #Hendif )

AS308

StkViewer

(x30

SPECIAL

-10 -
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(.x30)

(x30)

Stk Viewer

SBDATA

"'ﬁllfO"

"-finfo"
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1 NC308

1.3.
1.3.1.
( )
0S
volatile
RAM
1.3.2.
SFR
SFR
C SFR asm
1.2 C SFR
#pragma ADDRESS TAOIC 006Ch /*M16C/80 A0
struct {
char ILVL:3;
char IR:1; * *f
char dmy: 4,
} TAOIC;
void wait_until_IR_is_ ON(void)
{
while (TAOIC.IR ==0) F1 *
{
}
TAOIC.IR=0; F1 0 *
}
1.2 SFR C

-11 -



1 NC308
1.4.
NC308 1.3
( 1 @ .3 O @ )
1 C (AA© nc308 as308
(AA.x30)
?2) ncrt0.a30
sect308.1nc / /
3)
(ncrt0.r30)
@ 2 AAx30 ncrt0Or30  ne308
In308 (AA x30)
6)
AAC
=
nc308 W
sect308.inc
—
AA.a30
as308 as308
€)
AAI30 @ ncrt0.r30
\ 4 A 4
In308
S A—
AAX30
1.3
1.3 (makefile) 1.4

-12 -




1 NC308

AA.x30 : ncrt0.r30 AA.r30
nc308 -0AA ncrt0.r30 AA.r30

ncrt0.r30 : ncrt0.a30

as308 ncrt0.a30
AAr30:AAC
nc308 -c AA.c
14 (makefile)
nc308 14

% nc308 -0AA ncrt0.a30 AA.Cc<RET>

%
<RET>

15 nc308

-13-



1 NC308

1.5. NC308

samplec NC308

151

nc308 1.6
1.7 C sample.c / /

as308 In308 ( 130)
lst) ( .map)

I‘

cpp308

nc308

T
v
@

ccom308

2
h| 2
\ 4

as308

>

(¢l

w
& B
v

IN308

Ei : nc308

i

16 nc308
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1 NC308

#include <stdio.h>
#defineCLR 0
#define PRN 1

void main(void)
{
int flag;
flag = CLR;
#ifdef PRN
printf( "flag = %d¥n", flag );
#endif
}
17 C (sample.c)
15.2. C
cpp308 #
C cpp308 C
#pragma #Hline
1
1.8 1.9
[ypedefstuct_iobuf{ T
I char _buff; |
I int _cnt; :
I int _flag; |
| .
| int _mod,; I
I int (*_func_in)(void); I
I int (*_func_out)(int); :
: }FILE; |
| : '
: C ) :
: typedef Ioné] fpos_t; i
|
| typedef  unsigned int size_t; :
|
: extern FILE _iobfJ; :
Lo e ... |
18 C @

-15-



1 NC308

externint getc(FILE _far *); @
externint  getchar(void);

externint  putc(int, FILE _far *);

externint  putchar(int);

externint feof(FILE _far *);

externint ferror(FILE _far *);

externint fgetc(FILE _far *);

extern char _far *fgets(char _far *, int, FILE _far *);

externint  fputc(int, FILE _far *);

externint  fputs(const char _far *, FILE _far *);

extern size_t fread(void _far *, size_t, size_t, FILE _far *);

« )
extern int prinﬁ(const char_far*, ..);

externint  fprintf(FILE _far *, const char _far*, ...);
externint  sprintf(char _far *, const char _far *, ...);

()
externint  init_dev(FILE _far*, int);
externint  speed(int, int, int, int);
externint init_prn(void);
externint _sget(void);
externint _sput(int);

externint _pput(int);
extern const char _far *_print(int(*)(), const char _far *, int_far* _far *, int_far *);

r ________________________________________________ =|
| void main(void) @ |
{ |
l int flag; :
|
l flag=0; <3 :
|
} printf( "flag = %d¥n", flag ); @ |
|
|
Y !
1.9 C @
C O @ 1.8 1.9
0 @
(1)  #include stdio.h
(@) C
(3) #define CLR O
(4) #define PRN 1 printf
1.5.3.
ccom308 C AS308
.a30
1.10 1.11
nc308 "-dsource(-dS) " C

-16 -




1 NC308

_LANG

'CXXXXX XXX, REV.X

## NC308 C Compiler OUTPUT

## ccom308 Version X.

XX XX XXX

## Copyright(C) XXXX(XXXX). Renesas Technology Corp.
## and Renesas Solutions Corp., All Rights Reserved.
## Compile Start Time XXX XXX XX XX XX XX XXXX

## COMMAND_LINE: ccom308 C:¥Renesas¥nc308wa¥vs520r02¥TMP¥sample.i -0 .¥sample.a30 -dS -dS

r il
| ## Normal Optimize OFF 1) :
|4 ROM size Optimize OFF |
l ;## Speed Optimize OFF |
| ;## Default ROM is far |
IL ## Default RAM is near :
.GLB __SB
.SB _SB
.FB 0
A FUNCTION main
HH# FRAME AUTO ( flag) size 2, offset-2
At ARG Size(0) Auto Size(2) Context Size(8)
.SECTION program,CODE,ALIGN
.file 'sample.c’
align
._line 6
##C _SRC: {
gb _main
_main:
enter #02H
._line 9
#HE#C SRC: flag = CLR;
mov.w #0000H,-2[FB] ; flag
_line n
###C_SRC: printf( “flag = %d¥n", flag ); <2
pushw  -2[FB] ; flag
push.l # _TO
jsr _printf
add.l #06H,SP
._line 13
##C_SRC: }
exitd
« )
.glb _puts
.gb $ungetc
glb _printf
glb _fprintf
glb _Sprintf
¢ )
1.10 (1) (sample.a30)
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1 NC308

.SECTION rom_FO,ROMDATA

TO:
byte
.byte
.byte
.byte
byte
.byte
.byte
.byte
byte
.byte
.byte

.END

66H
6¢H
61H
67H
20H
3dH
20H
25H
64H
OaH
OOH

f
||
|a|
'gll

## Compile End Time XX XXX XX XX XX XX XXXX

111

M

() nc308

(2) (sample.a30)
n @ 1.10
ROM RAM near/far
"-dsource(-dS) " C

-18 -
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2
2.1.
2.1.1.
@ C
@
(6))
@ ( )
n @ 6
2.1 2.2
€)) nert0.a30
2@ cC sample.c /
3) nert0.r30  sample.r30
sample.x30
) samplex30 ... -0
° ( s -as308 1"
° ( map) e -In308 "-ms"
%nc308 [ 1< 1
L 1I[C I ke
%
<>
[l
21

-19 -




% nc308 -osample -as308 "-I' -In308 "-ms" ncrt0.a30 sample.c<RET>

<RET>

2.2

2.1.2.

%nc308 [ 1 <@ > [ 1

%
<>

(1

2.3

%nc308 ¢ @testemd -g<RET>

<RET>

24
ncrt0.a30<CR>

test.cmd > samplel.c sample2.r30<CR>
-g -as308 -I<CR>

<CR> -0<CR>
sample<CR>

25

-20 -



2.13.

b.

[ J

[ J

[ J

[ J

) 2048 2048
C.

"em$" In308
".Cm$" ".Cm$"

2 "Too many
command files. "
a.
b.

-E -P <
< >
[ ) "-c" ( r30)
e "3 ( .a30)
n_Sn
"-dsource

( -dS)

-21-



214,

nc308

21

21

-C

( r30) !

-D

#define

-dsource

(

-dS)

C
( ".230") ( )

-dsource_in_list

(

-dSL)

"-dsource(-dS)" (1st)

‘E

#include
16

9 29

( .a30)

2.2

22

In308 (

In308 (

2.3

2.3

<

nc308 In308 ( x30)

-22.



2.4 C
24
g ( .a30)
C
-genter enter
-gno_reg
2.5 ROM
25
-O[1 5] ROM
-OR ROM
-0S
-OR_MAX -ORM ROM
-OS_MAX -OSM
-Ocompare_byte_to_word -OCBTW
-Oconst -0C const
-Ofloat_to_inline -OFTI
-Oforward_function_to_inline | -OFFTI
-Oglb_jmp -0Gd
-Oloop_unroll[= ] -OLU "
n 5
-Ono_asmopt -ONA "aopt308"
-Ono_bit -ONB
-Ono_break_source_debug -ONBSD
-Ono_float_const_fold -ONFCF
-Ono_logical_or_combine -ONLOC OR
-Ono_stdlib -ONS
-Osp_adjust -OSA
ROM
-Ostatic_to_inline -OSTI static inline
-050A "-05"
(BTSTC BTSTS)
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2.6
2.6 1

-fansi "-fhot_reserve far and_near" "-fnhot_reserve_asm"

"-fhot_reserve_inline" "-fextend_to_int"
-fchar_enumerator -fCE enumerator( ) int unsigned char
-fconst_not_ ROM -f{CNR const ROM
-fdouble_32 -fD32 double float
-fenable_register -fER
-fextend to int -fETI char int (ANSI

) 2
-ffar RAM -fFRAM RAM far
-finfo "Stk Viewer" "Map Viewer" "utl308"
-fJSRW JSR.W
-fnear_pointer -INP near
-fhear ROM -fNROM ROM near
-fno_align -fNA
-fho_even -INE
odd

-fho_switch_table -INST switch
-fnot_address_volatile -INAV #pragma ADDRESS#pragma EQU)

volatile
-fnot_reserve_asm -fNRA asm (" asm" )
-fnhot_reserve_far_and_near | -fNRFAN far near (far _near

)
-fnot_reserve_inline -fNRI inline (Uinline )
-fsmall_array -fSA far 64K
16
-fswitch_other_section -£SOS switch
-fuse_DIV -fUD
-M82 M32C/80
-M90 M32C/90
-fsizet_16 -£516 size_t unsigned long unsinged int
-fptrdifft_16 -fP16 ptrdiff t  signed long singed int
-fuse_strings -fUS
-fuse_product_sum -fUPS
char signed char int

cl=c2%2/c3; char char

=24 -



g.
2.7
2.7
-1
h.
2.8 ( )
2.8
-Wall ("-Wlarge_to_small" "Wno_used_argument"
)
-Wecom_max_warnings -WCMW ccom308
-Werror_file< > -WEF
-Wlarge_to_small -WLTS
-Wmake_tagfile -WMT error warning
-Wnesting_comment -WNC Wi
-Wno_stop -WNS
-Wno_used_argument -WNUA
-Wno_used_function -WNUF
-Wno_used_static_function -WNUSF static
-Wno_warning_stdlib -WNWS "-Wnon_prototype" "-Wall"
-Wnon_prototype -WNP
-Wstdout (stdout)
-Wstop_at_link -WSAL
-Wstop_at_warning -WSAW
-Wundefined_macro -WUM #f
-Wuninitialize_variable -WUV auto
-Wunknown_pragma -WUP #pragma

-25.



2.9 as308 In308
29 /
-as308 < > as308
-In308 < > ]113(08

-26 -



2.2.

2.2.1.

C ROM
2
® ncrt0.a30
® sect308.1nc
ncrt0.a30
ncrt0.a30 2.6 2.11
. C COMPILER for M16C/80

Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.
; and Renesas Solutions Corp., All rights reserved.

; ncrt0.a30 : NC308 startup program

This program is applicable when using the basic I/O library

$Id: ncrt0.a30,v XXX XX XXXXXXIXK XX XXKXX XXXXX Exp $

- HEEP SIZE definition @

if_HEAP ==
HEAPSIZE .equ

else
if __HEAPSIZE

HEAPSIZE .equ
else
HEAPSIZE .equ

.endif
.endif

@) heap

; for HEW

Oh

300h
; for HEW

__HEAPSIZE__

2.6

ncrt0.a30 (@)
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; STACK SIZE definition < (2

if__USTACKSIZE ==

STACKSIZE equ 300h

€else ; for HEW

STACKSIZE equ __USTACKSIZE__

endif

INTERRUPT STACK SIZE definition < (3)
if_ISTACKSIZE ==

ISTACKSIZE equ 300h

else ; for HEW

ISTACKSIZE equ __ISTACKSIZE__

.endif

INTERRUPT VECTOR ADDRESS  definition <« 4
VECTOR_ADR .equ OfffdOOh

SVECTOR_ADR .equ 0OfffeO0h

; special page definition

; macro define for special page

:Format:
; SPECIAL number

SPECIAL .macro NUM

org OFFFFFEH-(NUM*2)
gl __SPECIAL_@NUM
word  __SPECIAL @NUM & OFFFFH

.endm

; Section allocation

Jlist OFF
.nclude sect308.inc < (5)
Jlist ON

@
©)
@
(5) sect308.inc

2.7 ncrt0.a30 2
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SBDATA area definition

’ .glb _SB__
_SB__ .equ data_SE_top

; Initialize Macro declaration

when copy less 64K byte

BZERO .macro
mov.b
mov.l
mov.w
sstr.b
.endm

BCOPY .macro

TOP_ ,SECT_
#00H, ROL

#TOP_, Al

#sizeof SECT_, R3

FROM_,TO_,SECT_

movl #FROM_ ,AO
mov.l #TO_ Al
mov.w #sizeof SECT_, R3
smovf.b
.endm
; when copy over 64K byte
;BZEROL .macro TOP_,SECT _
; pushw  #sizeof SECT_>>16
; push.w #sizeof SECT_ & Offfth
; pusha TOP_
; stk 8
; glb _bzero
; .call _bzero,G
; jsra _bzero
; .endm

;BCOPYL .macro
; push.w
; push.w
; pusha

; pusha
; stk

; glb
; call
; jsra
; .endm

FROM_,TO_,SECT_
#sizeof SECT_ >>16
#sizeof SECT_ & Offfth
TO_

FROM_

12

_bcopy
_bcopy,G
_bcopy

2.8

ncrt0.a30

©)
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; Interrupt section start
’ .insf start,S,0
glb start
section  interrupt
start: < (6)
; after reset,this program will start
Idc #istack _top,isp ;set istack pointer
mov.b #02h,0ah
mov.b #00h,04h ;set processer mode <« (7)
mov.b #00h,0ah
Idc #0080h, fig < (8)
Idc #stack_top, sp ;set stack pointer
Idc #data_SE_top, sb ;set sb register
fset b :switch to bank 1
Idc #data_SE_top, sb ;set sb register
fclr b ;switch to bank 0
Idc #VECTOR_ADR,intb
NEAR area initialize.
; bss zero clear <9
BZERO bss_SE top,bss SE
BZERO bss_SO_top,bss_SO
BZERO bss_NE_top,bss_NE
BZERO bss_NO_top,bss_NO
; Initialize data section < (10)

BCOPY data SEI _top,data_SE top,data SE
BCOPY data_SOI_top,data_SO_top,data_SO
BCOPY data NEI top,data NE_top,data_NE
BCOPY data NOI top,data NO_top,data_NO

(6) start

@)

®)

(9) near bss

(10) near SBDATA data RAM

29 ncrt0.a30 4
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: FAR area initialize.

; bss zero clear < 1)
; BZERO bss_SE top,bss SE
; BZERO bss_SO_top,bss SO
; BZERO bss_6E_top,bss 6E
BZERO bss_60_top,bss 60
BZERO bss_FE top,bss FE
BZERO bss_FO_top,bss_FO
; Copy edata_E(O) section from edata_EI(Ol) section < (12)
; BCOPY data SEI _top,data SE top,data SE
; BCOPY data_SOI_top,data_SO_top,data_SO
; BCOPY data 6El_top,data 6E top,data 6E
; BCOPY data 60I_top,data 60 top,data 60
BCOPY data FEI_top,data_FE top,data FE
BCOPY data FOI top,data FO_top,data_FO
Idc #stack_top,sp
stk -2 ; Validate this when use BZEROL,BCOPYL
; heap area initialize < (13)
if_HEAP 1=1
glb __mnext
gb __msize
mov.l #(heap_top&OFFFFFFH), _mnext
mov.l #(HEAPSIZE&OFFFFFFH), __msize
.endif
; Initialize standard /O < (19)
iif __STANDARD_I0__ ==
glb _init
.call _init,G
jsra _init
.endif
; Call main() function < (15)

ldc #0h,fb ; for debuger
gb _main
jsra _main
(11) far bss
(12) far data RAM
(13) heap
(14 init
(15) main
main
"FSET™
2.10 ncrt0.a30 (5)
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< (16)

; exit() function

glb _exit

glb $exit
_exit: ; End program
Pexit:

imp _exit

.einsf

; dummy interrupt function

<)

glb dummy_int
dummy_int:

reit

.end
; C COMPILER for M16C/80

; Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.

; and Renesas Solutions Corp., All rights reserved.

(16) exit
a7

211

ncrt0.a30

©)
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222

(1) ncrt0.a30

e SBDATA  (SB ) (SB))
[ J
° asp USP )
° SB
e INTB
[ J near
»
bss NE bss NO bss_ SE bss_SO
ROM (data_ NEI data_ NOI data_SEI data_SOI
RAM (data NE data NO data_SE data_SO)
(2)  #pragma SB16DATA
) bss NE bss NO
ROM (data NEI data NOI) RAM
(data NE data_NO)
) far

€))
bss FE bss FO

ROM (data_FEI data_FOI) RAM
(data_FE data_FO)
(2)  #pragma SB1I6DATA
) bss SE bss_ SO bss_6E bss 60

ROM (data_ SEI data_ SOI data 6EI data 600
RAM (data_ SE data SO data 6E data_60)
heap

FB

main
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b.
2.12
d. / stack \
e. heap S
(@]
-%
v &
f. e
=\ 1/
' [72)
oo}
Q
S
[ 2.2.3 } oo
5
o
212
C.
@
Init 3 init nert0.a30 main
2.13 nit
nert0.a30 Init
Initialize standard 1/O
hﬂ_STANDARDJCL_==1
glb __init
call __initG
jsra __init
.endif
2.13 init (ncrt0.a30)
3 init M16C/80
init
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sprintf sscanf init

@
ncrt0.a30

(calloc malloc ) heap

0 char * __mnext
heap
(0) unsigned long __msize
2.2.2 e. heap "HEAPSIZE"

heap_top

2.14 ncrt0.a30

; heap area initialize

if_HEAP 1=1
glb __mnext

glb __msize
mov.l #(heap_top&OFFFFFFH), _mnext
mov.l #HEAPSIZEQOFFFFFFH), _ msize

.endif

214 (ncrt0.a30)

ROM

©)

)
SB

@

d. stack

stack

Stk Viewer

main()

main()
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e. heap

heap calloc malloc

0
heap RAM

HEEP SIZE definition

if__HEAP__ == ; for HEW
HEAPSIZE .equ Oh

.else
if_HEAPSIZE ==

HEAPSIZE .equ 300h
else ; for HEW
HEAPSIZE .equ __HEAPSIZE__

.endif
.endif

2.15 heap (ncrt0.a30)

ncrt0.a30 2.16
INTB

; INTERRUPT VECTOR ADDRESS  definition

VECTOR_ADR .equ 0Offfd0Oh
SVECTOR_ADR equ Offfe00h
2.16 (ncrt0.a30)

OFFFDOOH  OFFFDFFH:
OFFFEOOH  OFFFFFFH:

-36-




g.
nert0.a30 2.17 04H  ( )
after reset,this program will start
()
m0\'/.b #00h,04h ;set processer mode
¢ )
217 (ncrt0.a30)
2.2.3.
a.
UNIX
NC308
NC308
2.18
218
2.10 2.11
210
data
bss
rom #pragma ROM const
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211

I data
N/F/S/6 N near 5 data, bss, rom

F far

S SBDATA data, bss

6 SB16DATA data, bss
E/O E data, bss, rom

(0]

2.12
212
fvector
heap (malloc )
RAM
program program
program_S #pragma SPECIAL
stack 0400H OFFFFH
switch_table switch
"fswitch_other_section(-fSOS)"
vector
intb
sect308.1nc
sect308.1nc 2.19
5near far NC308
near......... 000000H O00FFFFH
far.......... 000000H OFFFFFFH
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000000H I OFEOOOOH rom_FE section
SB ﬁ rom_FO section
% data_SEl section
| data SOl section
000400H data SE section ' data_NEI section
bss SE section ] data_NOI section
data_ SO section % data_FEI section
bss SO section N § data_FOI section
data_NE section 2 interrupt section =
bss_ NE section % OFFO000H program section é
data NO section § | INTB program_S section 3
bss NO section OFFFDOOH vector section g
stack section OFFFDFFH 8
heap section
rom_NE section |
rom_NO section D fvector section
010000H & .
0200000 § (Include special page)
data FE section 3
bss FE section 5
data FO section £
OEFO000H bss FO section OFFFFFFH
2.19 1)
#pragma SB16DATA 2.20
#pragma SB16DATA " B B.7#pragma "
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000000H I OFEOOOOH rom_FE section
ﬁ rom_FO section
§ data_SEl section
| data_SOI section
000400H data_NE section ' data_6El section
bss NE section % data 60l section
data NO section z data NEI section
bss NO section g data_NOI section
stack section § data_FEI section .
SB heap section data FOI section §
rom_NE section interrupt section =
rom_NO section OFFO000H program  section Q
010000H data SE section o | INTB program_S section g
bss SE section g OFFFDOOH vector section v
data SO section % OFFFDFFH
bss SO section D
data 6E section _|m o
bss_6E section 2 § fvector section
data_ 60 section g 3
bss_60 section _T § (Include special page)
020000H data FE section £
bss FE section
data FO section
OEFO000H bss FO section OFFFFFFH
2.20 )
b.
(1) sect308.inc
nert0.a30
« )
stack heap
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c. sect308.inc

2.21

>
2.2.2 3
Q
w
I O
d. / C )
m
' @
Q
e. &
®
5
' O
f. k
221
d. )
« ) ( ROM/RAM
sect308.1nc
sect308.inc
as308 ".ORG" 2.22
.section  program_S
.org OFFO000H < program
2.22

-41 -




@

)

:

(2 ROM

(1) O0H OFFFFH(near

stack
data_SE
data_NE
data_6E
bss_SE
bss NE
bss FE
bss_6E

program
fvector
rom_NO
rom_FO
data_SOI
data_ NOI
data_FOI
data_601

data_ NE
data_SE
bss NE
bss_SE
rom_NE
stack

(RAM/ROM)

)

(20 OFF0000H OFFFFFFH

program_S

(3)  M32(€/90,80 M16C/80,70

program
data_NEI
data_FE
data_FEI
data_SEI
data_6E
data_60
bss_ FE
bss_6E
rom_FE

-42 -

heap
data_SO
data_NO
data_60
bss_SO
bss NO
bss_ FO
bss_60

interrupt
rom_NE

rom_FE

data_SEI
dataNEI
data_FEI
data_6E1l

data_NO
data_SO
bss_NO
bss_SO
rom_NO

fvector

vector
data_NOI
data_FO
data_FOI
data_SOI
data_6EI
data_60I1
bss_ FO
bss_60
rom_FO



)

2.26

data_SE
data_SO
data_ NE
data_NO
data_FE
data_FO
data_6E
data_60
bss NE
bss_FE
bss_SE
bss_6E
rom_NE
rom FE

-43-

data_SEI
data_SOI
data_NEI
data_NOI
data_FEI
data_FOI
data_6EI
data_601
bss_ NO
bss_FO
bss_SO
bss_60
rom _NO
rom_FO

sect308.1nc

2.23



C Compiler for M16C/80
; Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.
; and Renesas Solutions Corp., All rights reserved.

()

; $Id: sect308.inc,v XXX XX XXXXIXXIXX XX XX XX XXXXX Exp $

; Arrangement of section
: Near RAM data area
- SBDATA area
.section data_SE,DATA
.org 400H
data_SE_top:

.section bss SE,DATAALIGN
bss_SE_top:

.section data_SO,DATA
data_SO_top:

section  bss_SO,DATA
bss_SO_top:

; near RAM area
section  data_NE,DATAALIGN

data_NE_top:

.section bss_NE,DATAALIGN
bss_NE_top:

.section data_NO,DATA
data_NO_top:

.section bss NO,DATA
bss_NO_top:
; Stack area

section  stack,DATA,ALIGN
blkb STACKSIZE
.align

stack_top:

blkb ISTACKSIZE
align
istack_top:

223 sect308.inc (@)
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; heap section

if__HEAP__ =1

section  heap,DATA
heap_top:

blkb HEAPSIZE
.endif

; Near ROM data area

.section rom_NE,ROMDATA ALIGN
rom_NE_top:

section  rom_NO,ROMDATA
rom_NO_top:

: Far RAM data area

; SBDATA area for #pragma SB16DATA

i |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
' |
: : section  data_SE,DATA | ncrt0.a30  far
| org 10000H :
| ;data_SE_top: |
| -

) |
. secton  bss_SE,DATAALIGN |

r . |
| ;bss_SE_top: |
| |
: g secton  data_SO,DATA |
| ;data_SO_top: :
|
| ; .section bss SO,DATA :
: :bss_SO_top: I

: |
I 1
| secton  data_6E,DATAALIGN :
: ;data_6E_top: I

; |
. secton  bss_6E,DATAALIGN I
| ;bss_6E_top: :
I .

; |
: : section  data_60,DATA |
| :data_60_top: :
|
| .section bss_60,DATA :
: ;bss_60_top: I

- |
| i
| .section data_FE,DATA :
| .org XXXXO0H I
: data_FE_top: |

|
|
| section  bss_FE,DATAALIGN |
: bss_FE_top: I

|
l section  data FO,DATA :
| data_FO_top: |
|

|
: section  bss_FO,DATA I
| bss_FO_top: |
_________________________________ |
224 sect308.inc 2
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: Far ROM data area

.section rom_FE,ROMDATA

.org OFEOQOOH
rom_FE_top:

.section rom_FO,ROMDATA
rom_FO_top:

; Initial data of 'data’ section

.section data_SEI,ROMDATA
data_SEI_top:
.section data_SOI,ROMDATA
data_SOI_top:
; .section data_6EI,ROMDATA
;data_6EI_top:
; .section data_60I,ROMDATA
;data_60I_top:
section  data_NEI,ROMDATA
data_NEI_top:
.section data_NOI,ROMDATA
data_NOI_top:
section  data_FEI,ROMDATA
data_FEI_top:
.section data_FOIL,ROMDATA
data_FOI_top:
; code area
.section  interrupt, ALIGN
section  program,ALIGN
.section  program_S
.org OFFO000H
i _ MVT__ ==
; variable vector section
.section  vector,ROMDATA ; variable vector table
.org VECTOR_ADR
¢ )
Iword dummy_int ; software int 63
.endif i MVT__
2.25 sect308.inc (3)
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if __MST__ =

; fixed vector section
section  svector, ROMDATA ; specialpage vector table
.org SVECTOR_ADR

; special page defination

; macro is defined in ncrt0.a30
; Format: SPECIAL number

; SPECIAL 255
()

: SPECIAL 18

endif v MST__

fixed vector section

.section  fvector,ROMDATA

.org OFFFFDCh
UDI:

Iword dummy_int
OVER_FLOW:

Iword dummy _int
BRKI:

Iword dummy_int
ADDRESS_MATCH:

Jword dummy_int
SINGLE_STEP:

Jword dummy_int
WDT:

Iword dummy_int
DBC:

Iword dummy_int
NMI:

Iword dummy_int
RESET:

Iword start

; C Compiler for M16C/80
; Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.
; and Renesas Solutions Corp., All rights reserved.

2.26 sect308.inc 4
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(6))
©) sect308.1nc vector

(1) sect308.inc

sect308.inc vector

2.27

; variable vector section

’ .section  vector,ROMDATA ; variable vector table
.org VECTOR_ADR
Iword dummy_int ; BRK (software int 0)
¢ )
Iword dummy_int ; DMAQO (software int 8)
Iword dummy_int ; DMAL1 (software int 9)
Jword dummy_int ; DMA2 (software int 10)
¢ )
Jword dummy_int ; uartl trance (software int 19)
Jword dummy_int ; uartl receive (software int 20)
Jword dummy_int ; TIMER BO (software int 21)
¢ )
Iword dummy_int ; INT5 (software int 26)
Iword dummy_int ; INT4 (software int 27)
¢ )
Iword dummy _int ; uart2 trance/NACK (software int 33)
Iword dummy_int ; uart2 receive/ACK (software int 34)
¢ )
.Iwc;rd dummy_int ; software int 63

dummy_int

227
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sect308.inc vector
6)) .GLB
@ _(
)
3) dummy_int
2.28 UART1 uarttrn
Jword dummy_int ; uartO receive (for user)
glb _uarttrn < o
Iword _Uarttrn ; uartl trance (for user) < (&)
( )

2.28
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3.1
3.1.1.
( )
oS
volatile
RAM
3.1.2.
SFR
SFR
C SFR asm
3.1 C SFR
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#pragma ADDRESS TAOIC 006Ch /¥ M16C/80 A0 *
struct {
char ILVL:3;
char IR:1; * *f
char dmy: 4,
} TAQIC;
void wait_until_IR_is_ON(void)
{
while(TAOIC.IR == 0) F1 *
{
}
TAOIC.IR=0; F1 *
}
31 SFR C
3.1.3.
a.
@)
3.2
externint  port;
void func(void)
{
port;
}
3.2 (
port
3.3 volatile
extern int volatile port;
void func(void)
{
port;
}

33




@

int func(char c)
{ . .
int i;
if(c I=-1)
i=1;
else
i=0;
retumi;
}
34
¢ char unsigned char
unsigned char 255 c -1
©)
void func(int i)
{
func2(j);
retum;
i=10;
}
35
@)
void func(int i)
{
int i=1+2;
return i;
}
3.6

©)

STZ
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b. volatile

volatile

int a;
int volatile b, c;

a=b=c; Fa=c a=b ?%
a=++b; fFa=b a=(b+1) 2%
3.7 volatile
volatile
( )

"-Ono_bit ((ONB)"

3.1.4. register

a. register "-fenable_register(-fER)"

"-fenable_register (-fER) "

b. register

register

3.1.5.
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3.2.
3.2.1.
a. /
1) int  short long
unsigned 1
(2) >= <= !: ==
b. far
far
6)) 64K
16 64K
@ 64K
32
64K 3.8 far
extern "-fsmall_array(-fSA)"2
extern int far array(]; < 32
extern int far array[10]; < 64K
38 far extern
1 char
2 "fsmall_array(-fSA)" 64K

-54 -




-55.-

C.
3.1
31
char nt
signed char
float double
d. SB
SB 3
(ROM ) 3.9 SB
#pragma SBDATA val
int val;
39 SB
e. "-fISRW" ROM
"JSR.A"
"JSR.W"
"-fJSRW"
"#pragma JSRA " ROM
"-0GdJ" jmp
f.
ROM
o) inline
(2 if-else switch (
)
(3) |&&v ::v l&l l:l
(4) char char
5)
SB




3.2.2.

nert0.a30 bss

0
3.10
0 (bss ¢ )
staticint i
3.10
0
bss

: NEAR area initialize.

BZERO

(:)

; bss zero clear

; BZERO bss_SE top,bss SE

; BZERO bss_SO_top,bss SO

; BZERO bss_NE_top,bss NE
bss_NO_top,bss_NO

: FAR area initialize.

: bss zero clear

; BZERO
; BZERO
; BZERO
; BZERO

bss_SE top,bss SE
bss_SO_top,bss_SO
bss_6E_top,bss_6E

bss_60_top,bss 60

3.11 bss

"hes"
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3.3.

3.3.1L

3.12 asm_func

extern void asm_func(void ); <

void main()

{ .
()

asm_func(); <

312 (samplel.c)

glb main
main:

jsr _asm_func < (G

3.13 samplel.c ( )(samplel.a30)

#pragma PARAMETER
#pragma PARAMETER 32 (R2RO R3R1) 16bit
8bit (RO, ROH R1L R1H) (A0 A1)

#pragma PARAMETER
(1)  #pragma PARAMETER

(2  #pragma PARAMETER

-57-
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3.14  #pragma PARAMETER asm_func
extern unsigned int asm_func(unsigned int, unsigned int);
#pragma PARAMETER  asm_func(RO, R1) < RO R1
void main(void)
{
int i=0x02;
int j=0x05;
asm_func(i, j);
}
3.14 (sample2.c)
.SECTION program,CODE,ALIGN
. file 'sample2.c'
align
_line 5
###C_SRC: {
gb _main
_main:
enter #04H
pushm R1
_line 6
#H#C SRC: int i=0x02;
mov.w #0002H,-4[FB] Do
._line 7
#H#C SRC: int j=0x05;
mov.w #0005H,-2[FB] v
_line 9
###C_SRC: asm_func(i, j);
mov.w 2[FBLR1 ; |j < RO R1
mov.w -4[FBLRO ; i
jsr _asm_func
_line 10
##C_SRC: }
popm R1
exitd
El:
gb _asm_func < (G
.END #pragma PARAMETER
3.15 sample2.c ( )(sample2.a30)

c. #pragma PARAMETER

#pragma PARAMETER
[ J
e 64 (onglong )
° (double )
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3.3.2.
a.
6)) ".SECTION"
©2 ".GLB"
® _( )
@ B U
®) 6
o)
() B U
(3 RTS
SB FB
SB FB
3.16
program
.section  program < (1)
gb _asm_func < (2
_asm_func: <3
pushc FLG O]
pushm  R3,R1 < ()
mov.l SYM1, R3R1
popm R3,R1 < (6)
popc FLG <« (7)
s < (8)
.END
3.16
5 B U
6RO RO
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b.
C
3.2 3.17
3.2
_Bool ROL
char
int RO
near
float 16 RO 16 R2
long
far
double R3 R2 R1 RO 16
long double
long long R3 R1 R2 RO 16
far
far
.section  program
gb _asm_func
_asm_func:
« )
mO\.I.i #01A000H, R2R0
s
.END
3.17 long
c. C
C C
C _( )
.GLB
318 C counter asm_func
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C
unsigned int counter; <C
void main(void)
{
« )
}
glb _counter <C
_asm_func:
¢ )
m0\./.w _counter, RO <
318 C
C )
6)) (RO R1 R2 R3 A0 Al FB)
© (RO R1 R2 R3 A0 Al FB)
® REIT
3.19
section  program
glb _func
_int_func:
pushm RO,R1,R2,R3,A0,A1,FB &
mov.b #01H, ROL
« )
poﬁm RO,R1,R2,R3,A0,A1,FB <
reit <C
.END
3.19
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e C
C
» C _( ) $( )
@ cC RO
RO
3.3.3.
C ( )
a B U
C B U
b. FB
FB( ) C
FB
C.
(RO R1 R2 R3) (A0 A1)
"#pragma PARAMETER /C"
(
)
d.
#pragma PARAMETER
3.20 ( asm_func
)
unsigned int near asm_func(unsigned int, unsigned int); <

#pragma PARAMETER asm_func(RO, R1)

3.20
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#pragma PARAMETER 16 (RO R1 R2 R3) 8 (ROL ROH
R1L R1H) (A0 A1) 16
32 (R3R1 R2R0 A1A0)
#pragma PARAMETER

#pragma PARAMETER

[ J

e 64 (onglong )
° (double )
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3.4.
341. NC
C NCxx )
a. near/far
NC near/far near/far
33 NC near / far
RAM ROM
NC308 near far far
( far)
NC30 near far far
NC79 near near far
NC77 near near far
3.4.2. NC308 NC30
a.
NC30 NC308
( )
NC308
[ )

)
@

)
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A
A
Al
%nc308 [ 1 <[ ]
[ 11[C P
%
< >
[1]
Al

% nc308 -osample -as308

<RET>

-In308

"ms"

ncrt0.a30 sample.c<RET>

A2
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A2.
A21.
Al
Al
C ( r30)
1
-D #define
-dsource C
( -dS) ( " a30") ( )
-dsource_in_list "-dsource(-dS)" (1st)
( -dSL)
-E
-1 #include
16
5 C 9
S ( .a30)
-silent
U
-C
( r30)
( x30)
In308
-D
#define
nc308 -D = <C >
[= ]
0S
1 < -E P S nc308 1n308 ( x30)
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-dsource -ds

C (
".3.30") ( )
1 -S -dsource
"a30" ".r30"
@ C
-dsource in list -dSL

"-dsource(-dS)" ( " 1st")

|

( .a30)
( 30) ( x30)
ccom308 as308 1In308

thnclude

50

nc308 -1 <C >
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T
>

( B)
o ( .a30)
( r30) (
x30)  ccom308 as308 In308
@ ( Y,
#line #hine E

( .a30)

( r30)
( x30)  as308 In308

-silent

| |

nc308 -U <C >
0S

_STDC_ _LINE _FILE _ DATE__ _ TIME _
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A2.2.
A2
A2
-dir In308 (
)
-0 In308 (
)
-dir

nc308 -dir
: (
)
-0
1n308 ( )
nc308 -o <C >
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A23.

A3
A3

v

-V

(
-V
: v

-V

)
@



A24.

A4 C

A4

( .a30)

-genter enter

-gno_reg

( .a30)

-genter
enter

enter

6h)

enter

@

ROM
s
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A.2.5.
A5 ROM
A5
-O[1 5] ROM
-OR ROM
-0S
-OR_MAX -ORM ROM
-0OS_MAX -OSM
-Ocompare_byte to word -OCBTW
-Oconst -OC const
-Ofloat_to_inline -OFTI
-Oforward_function_to_inline | -OFFTI
-Oglb_jmp -0OGJ
-Oloop_unroll[= ] -OLU "
" 5
-Ono_asmopt -ONA "aopt308"
-Ono_hit -ONB
-Ono_break source_debug -ONBSD
-Ono_float _const fold -ONFCF
-Ono_logical_or_combine -ONLOC OR
-Ono_stdlib -ONS
-Osp_adjust -OSA
ROM
-Ostatic_to_inline -OSTI static inline
-O50A "-O5"
(BTSTC BTSTS)
A6
A.6
-0 -0R -0S -0SA
ROM
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-O[1-5]

b =9 (expect =10)

ROM
) -03
-O1:
([ J
([ J
(]
-02: -01
-03: -01
([ J
(]
(]
-04: -03
® const
-05: -04
° (-OR
° (-0s
int a=3;
int *p=&a;
void test1(void)
{
int
*p = 9'
a=10;
b=*p; P p" ¥
printf("b = %d (expect b = 10)¥n"b);
}
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-O[1-5]
M32C/90,80, M16C/80,70 SFR
(BTSTC BTSTS)
(-05)
(BTSTC BTSTS)
(-05)
C
#ipragma ADDRESS TAOIC 006Ch /* M16C/80 A0 *
struct {
char ILVL:3;
charlR: 1; lid *
chardmy: 4;
} TAOIC;
void wait_until_IR_is_ON(void)
{
while (TAOIC.IR == 0) F1 *
{
}
TAOIC.IR=0; 1 0 *
}
SFR (BTSTC BTSTS)
. H_O5U
e ASM

OR
]

ROM

-Ono_break_source_debug(-ONBSD)

-0S
]

ROM
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-OR_MAX -ORM

ROM

o)

-05

-OR

-O50A

-Oglb_jmp (-OGdJ)

-fchar_enumerator (-fCE)

-fdouble_32 (-fD32)

-fno_align (-fNA)

-fsmall_array (-fSA)

-fuse_DIV (-fUD)

0) High Performance Embedded Workshop
Renesas M32C Standard Toolchain C Size or speed:

ROM size to the minimum

-OS_MAX -OSM

6))

-04

-OS

-Oglb_jmp (-OGd)

-Oloop_unroll=10 (-OLU=10)

-Ostatic_to_inline (-OSTI)

-fchar_enumerator (-fCE)

-fdouble_32 (-fD32)

-fsmall_array (-fSA)

-fuse_DIV (-fUD)

()] High Performance Embedded Workshop
Renesas M32C Standard Toolchain C Size or speed:

Speed to the maximum

-Ocompare byte to word -OCBTW
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-Oconst

const -04

6]

©) const volatile

&)

) const
-Ofloat to inline -OFTI

(
"-M82 -M90"

-Oforward function to inline -OFFTI

)
@
®
@



-Oglb_jmp -OGJ

”JOPVI\”

-Oloop_unroll[= ] -OLU[= ]

for
for for 5
for

for ROM

-Ono_asmoEt -ONA
"aopt308"
-Ono_bit -ONB

-0[3 5l( -OR -0S)

1
€)) volatile
2 -0[3 5N -OR -0S)
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-Ono_break source debug -ONBSD
-OR -0O[3 5]
-OR -0O[3 5]
-Ono _float const fold -ONFCF
' (vall1000250)50.0
" vali20e250
C
-Ono_logical_or_combine -ONLOC
OR
-03 -OR -0S
OR

if(a & OXO1 " a & 0x02 ! @ & 0x04)

( )

ifta & 0x07)
a 3 1
a /O
OR
volatile OR
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-Ono_stdlib -ONS

® strcpy) memcpy() SMOVF

() near / far

-OSE adiust -OSA

funcl() func2()
@ )

int funci(int, int);
int func2(int);

void main( void ) {
int i=1;
int =2
int k;

k=funcl(i,j);
n=func2(k);

-Osp_adjust ROM

-79 -



-Ostatic_to inline -OSTI
static (static ) inline (inline )
inline
static inline inline
) static
[ J

) "-Oforward_function to_inline"

() static

® static

(@) (auto )
[ ]

o "-Oforward_function_to_inline"

inline static
extern int i; func() mainQ)
fm mm m e m e e - inline
1 static intfunc(void) i
o !
| return i++; —
'} |
void  main(void)
{
int S;
s=func(); <
s=func(); <
}
(1) inline static
© inline inline
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_OSOA—
Q5" (BTSTC BTSTS)
SFR (BTSTC BTSTS)
" O 5" SFR
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A.2.6.
A7 nc308
A7
-fansi "-fhot_reserve far and_near" "-fnot_reserve_asm"
"-fhot_reserve_inline" "-fextend_to_int"
-fchar_enumerator -fCE enumerator( ) int unsigned char
-fconst_not_ ROM -f{CNR const ROM
-fdouble_32 -fD32 double float
-fenable_register -fER
-fextend_to_int -fETI char nt (ANSI
) 2
-ffar RAM -fFRAM RAM far
-finfo "Stk Viewer" "Map Viewer" "utl308"
-fJSRW JSR.W
-fnear_pointer -INP near
-fhear ROM -INROM ROM near
-fno_align -fNA
-fho_even -INE
odd
-fho_switch_table -INST switch
-fnot_address_volatile -INAV #pragma ADDRESS#pragma EQU)
volatile
-fnot_reserve_asm -fNRA asm (" asm" )
-fhot_reserve_far_and_near | -fNRFAN far near (far _near
)
-fnot_reserve_inline -fNRI inline (Uinline )
-fsmall_array -fSA far 64K
16
-fswitch_other_section -£SOS switch
-fuse_DIV -fUD
-M8&2 M32C/80
-M90 M32C/90
-fsizet_16 -£516 size_t unsigned long unsinged int
-fptrdifft_16 -fP16 ptrdiff t  signed long singed int
-fuse_strings -fUS
-fuse_product_sum -fUPS
2 ANSI char signed char int
char cl=c2%2/c3; char
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-fansi

-fnot_reserve_asm: asm
-fnot_reserve_far_and_near:  far near
-fnot_reserve_inline: inline
-fextend_to_int: char int
ANSI
-fchar _enumerator -fCE
enumerator( ) int unsigned char
enum
-fconst not ROM -fCNR
const ROM
const ROM

int const array[10]={1,2,3,45,6,7,8,9,10},

array ROM
array RAM
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-fdouble 32 -fD32

double float

o)
©) double float
C
float
-fenable_reﬁister -fER
register
auto
register
([ J
([ J
register
-fextend to int -fETI
char signed char int (ANSI
)
ANSI char signed char int
char cl=c2 2/¢3; char
void main(void)
{
char cl:
char c2 =200;
char c3=2;
cl=c2*2/c3;
}
c2*2 char
int ROM
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ffar RAM fFRAM
]
RAM far
RAM C ) near near (64K
) RAM

-finfo

anMH "SthieWer" "MaleeweI‘" "ut1308"

"Stk Viewer" "Map Viewer" "utl308"

(x30)
(1) asm utl308
asm
(2 finfo -g
3
-fISRW
JSR.W
JSR.A
JSR.A JSR.W
32K ROM
32K JSR.W
(#pragma JSRA

)
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-fnear pointer -INP
near
16
C 32 ( 24 )
16
RAM
near/far near/far
near / far const

-fnear ROM -fNROM

ROM near

ROM (const ) far

ROM near

-fno_align -INA
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-fno_even -INE

(data NO data FO data INO data_IFO
bss NO bss FO rom NO rom FO)

char (o
int i;

#pragma SECTION

-fno_switch table -INST
switch
-fnot_address volatile -INAV
#pragma ADDRESS #pragma EQU static
volatile
1/0 RAM
I/0 volatile
"#pragma ADDRESS" "#pragma EQU" 1/0
volatile volatile
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-fnot_reserve_asm -INRA

asm

_asm

-fnot_reserve far and near -INRFAN

far near

far _near

-fnot_reserve inline -INRI

E|

_inhne

-fsmall_array -fSA

far 64K
16
far
32bit 64kbyte
extern int arrayf]:
int i = array[j];
array j  32bit
array 64K
] 16bit
64K
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-fswitch_other section -fSOS

switch

switch_table

-fuse DIV -fluD
4 2 2
1 1
M32C/90,80,M16C/80,70 "divw(divuw)"  "divb(diva.b)"
) ANSI
(2 M32C/90,80,M16C/80,70 div
"fuse DIV(-fUD)”
4 2 2
-M82
M32C/80
) -M82
nc382lib.lib fsizet_16 -fptrdifft_16
nc382_16.1ib
(2 M32C80
(3) M16C/80,70 M32C/90 C
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-M90

M32C/90

6)) -M90
nc390lib.lib ( fsizet 16 -fptrdifft 16
ne390_16.1ib)
2 M32C90
(3 M16C/80,70 M32C/80 C

-fsizet 16 -fS16

size_t unsigned long unsinged int
o)

) M32C/90
nc390_16.1ib
) M32C/80
nc382_16.1ib
) M16C/80, /70
nc308_16.1ib
© C

® -fptrdifft_16(-fP16)

-ﬁtrdifrt_ls P16

ptrdiff t  signed long singed int
€))
) M32C/90
nc390_16.1ib
° M32C/80
ne382_16.1ib
° M16C/80, /70
nc308_16.1ib
© C
® fsizet,_16(-fS16)
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-fuse_strings -fUS

-fuse_ﬁroduct_sum -fUPS



A2.7.

A8

A8

In308
nc308 -1 <C >
)
”.]jb”

(2) ".]ib"
(8) NC308 LIB308

"nc308lib.lib" (

"nc382lib.lib", "-M90" "ne3901ib.lib"
4) "nc308lib.lib"

-02 -
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A.2.8.
A9  nc308 ( )
A9
-Wall ("-Wlarge_to_small" "Wno_used_argument"
)
-Wecom_max_warnings -WCMW ccom308
-Werror_file< > -WEF
-Wlarge_to_small -WLTS
-Wmake_tagfile -WMT error warning
-Wnesting_comment -WNC i
-Wno_stop -WNS
-Wno_used_argument -WNUA
-Wno_used_function -WNUF
-Wno_used_static_function -WNUSF static
-Wno_warning_stdlib -WNWS "-Wnon_prototype" "-Wall"
-Wnon_prototype -WNP
-Wstdout (stdout)
-Wstop_at_link -WSAL
-Wstop_at_warning -WSAW
-Wundefined_macro -WUM tht
-Wuninitialize variable -WUV auto
-Wunknown_pragma -WUP #pragma
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-Wall
e

(1) "Wlarge to_small(WLTS)" "-Wno_used_argument(-WNUA)"
"-Wno_used._static_function(-WNUSF)"
) "-Wnon_prototype(WNP)"  "-Wunknown_pragma(-WUP)"
"-Whnesting comment(-WNC)" "-Wuninitialize_variable(-WUV)"
3
o if for && | "=
. n — n n — "
[}
-Wccom_max_warnings= -WCMW=
0
0
-Werror _file < >

nc308 -Werror file < >
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-Wlarge to small -WLTS

(-)
-32768 signed int " "32768" "32768"
signed int "signed long " "-32768"
signed long
inti=-32768;
® char char
° char
° float
-Wmake_taifile -WMT
error warning
"-Werror_file < >(-WEF)"
-Wnesting comment -WNC
"/*"
-Wno_stop -WNS

System Error
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-Wno used argument -WNUA
-Wno used function -WNUF
"'ﬁnfO”
U
-Wno _used_static_function -WNUSF
static
® static
® "-Ostatic_to_inline(-:OSTD " static inline
6))
f4 15
void (*a[5])(void) = {f1,f2,3,4,f5};

for(i=0;i<3; i++) (afl)(;

-Wno_warnin(l;_stdlib -WNWS

"-Wnon_prototype" "-Wall"



-Wnon_prototype -WNP

-Wstdout

(stdout)

Windows  ( )

as308 1n308

-Wstop_at link -WSAL

"10" OS

-Wstop _at warning -WSAW

"10"

no( )u

-Wundefined macro -WUM

§|
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-Wuninitialize variable -WUV
auto
1 Y_Wa]ll '
if for
-Wunknown pragma -WUP
pragma
l\#pra gm a.l 1
NC
"#pragma"
NC
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A209. /

A10 as308 In308

A.10 /
-as308 < > as308
u(
‘In308 < > In308
n( )
_a5308 n [1]
as308

2 u(

nc308 -as308 " 1 2" <C

as308 - -C -M -O -mode60p -T -V -X

-In308 " !
In308
4
n(
nc308 -In308 " 1 2" <C
In308 - -G -O -ORDER -L. T -V @file

-99 -



AS.

A3.1.

nc308

A3.2.

nc308

"o e

n_Su:

(

r30)
(

- 100 -
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B
NC308 M32C/90, 80, M16C/80, 70
B
B.1 @
near/far
near.....64K (OH OFFFFH)
far.......64K ( )
[ ) far
asm 1 C
asm(" MOV.W #0, R0");
©) ( )
1:
asm(" MOV.W RO, $$[FB]" f);
9
asm("MOV.W RO, $$".s);
3
asm(" MOV.W RO, $@"f);
3) asm
( )
asm();
0
L" "
©)
Ll 1
3
/ /
° JIS EUC
1:
extern int func(int=1, char=0 );
9
extern int func(int=a, char=0 );
[ )
[ ]
inline inline
inline func(int i );
[ )
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B.2 @)
Crt+ C++ "
i
#pragma 8 M32C/90, 80, M16C/80, 70
C

char dadd_b(char vall, char val2);

int dadd_w( char vall, char val2 );
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B.1. nearffar

M32C/90, 80, M16C/80, 70 OFFFFH /
NC308 near/far

B.1.1. nearffar

near/far
® NEAT v 000000H OOFFFFH
(] far e 000000H OFFFFFFH
near/far near/far
NC308
@ e, o near
° const far
@ ———_— far
B.1.2.
near/far const volatile B.1
near far
B.1 nearffar
B.2 B.3
int near in_data;
int far if_data;
void func(void)
{
( )
B.2
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B.1.3.

_in_data
2

_if_data :| |
2

B.3
far (4 ) B4

int * ptr;

B4 @
near far B4 B5

int far *near ptr;

B.5 ¥
ptr  far int 4 ptr near
B.6
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A
_ptr 4
near
far
| ptr :| 2
B.6
near/far /
B.7
1
int far * ptrl;
2
int *far ptr2;
B.7 @
near/far "near" "far"
1 2 B.8
1
int far*near ptrl;
2
int far * far ptr2;
B.8 (¥
ptrl far int 4 near
2 ptr2 far int 4 far
1 2 B9
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intfar *ptrl | intfarpr2 |
A A
_ptrl 4 _ptr2 4
near
far
far
*pirl :|2 *pr2 :|2
B.9
B.1.4.
near/far far near
(function must be far) near
B.1.5. nc308 near/far
near/far NC308 far ( ) near
NC308 ( ) ( B3)
B.3 nc308
-fnear ROM(-NROM) ROM near
-ffar RAM(-fFRAM) RAM far

B.1.6. near far

B.10

near far
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int func(int far *);
int far *f_ptr;
int near *n_ptr;
void main(void)
{
f_ptr=n_ptr; * near far *
¢ )
func (n_ptr); I far *
* near *
}
B.10 near far
far o )
B.1.7. far near
B.11 ( )
(assign far pointer to near pointer,bank value ignored)
int func(int near *)
int far *f_ptr;
int near *n_ptr;
void main(void)
{
n_ptr=f _ptr; [* far near *
« )
funé(tjnﬁ); * near *
[* far near *
n_ptr = (near *)f_ptr; [* far near *
}
B.11 far near
far near near
(far pointer (implicity) casted by near pointer)
B.1.8.
far near
near NC308 far
near B.12
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%nc308 -S smp.c

M32C/90, 80, M16C/80, 70 Series Compiler V.X.XX Release XX
Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.
and Renesas Solutions Corp., All rights reserved.

smp.c
[Warning(ccom):smp.c,line 3] function must be far
=_—==> {
func
%
B.12
B.1.9. near/far
B.13

externint faridata;

int idata;

int idata = 10;
void func(void)
{

«C )

externint faridata = 10;

void func(void)
{
( )
B.13
near/far 1
near far
near/far near/far
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common.h
" 7T T
| externint far data; I
' |
e e
C C
a.c b.c
|- """ " """ "—"—"—”—= | 1
: #include "common.h" : : #include "common.h" :
| void  main(void) } ! l
| { | | int data = 10;
| data=1; | | |
| } | | |
| | | _!
B.14
B.1.10. near/far
a. near/far
far near near
NC308
b. nearffar
near/far const B.15
int 1, far i <
v
nt 1
int farj;
B.15
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B.2. asm

C (asm )

asm C
B.2.1. asm

asm C asm
B.16 asm(" "); AS308

#pragma ADDRESS ta0_int 55H
char ta0_int;

void func(void)

{
(G
ta0_int = 0x07; <« 20

asm("  FSETI"); <«

B.16 asm (@)

B.17

asm();

B.17 asm 2

asm

° C auto FB C

° C register C

° C extern static C

asm
L asm
asm

asm push pop

C asm(
asm
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B.2.2. auto FB
C auto register  ( ) (FB)
/ ( )
B.18 asm auto
asm(" R1,$$[FB]", );
B.18 FB
2
[ J
° [ ]
° ( )
void func(void)
{
int idata,
int a3
struct TAG{
int i;
int k;
}s:

asm(  MOVW RO, S$$[FBJ", idata);
asm  MOVW RO, $$[FBJ" a[2]):

asm(’  MOVW RO, S$S$[FBJ’ si;
( )

B.19 FB

auto B.20
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C
void func(void)
{ intidata=1;
asm(" MOVW  $3[FB], R0", idata);
asm(" CMPW  #00001H ,R0");
( )
} :
( ):
### FUNCTION func

### FRAME AUTO (idata) size 2, offset -2
()
##C _SRC:asm(" MOVW  $$[FB], R0", idata);
#HHH#H ASM START
MOVW  -2[FB], RO
_line5
## C_SRC : asm(" CMPW #00001H,R0");
CMPW  #00001H ,RO

HHH# ASM END
( )
B.20 auto
B.21 asm auto
@
asm(" $o[FBT", );
B.21 FB
1 B.22
void func(void)
{
struct TAG{
char bit0:1;
char bit1:1;
char bit2:1;
char bit3:1;
}s;
asm(" bset $b[FB]",s.bitl);
}
B.22 FB
auto B.23
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C
void func(void)
{
struct TAG{
char bit0:1;
char bit1:1;
char bit2:1;
char bit3:1;
}s;
asm(" bset $b[FB]",s.bitl);
}
( )
7## # FUNCTION func

## # FRAME AUTO (__PAD1) size 1, offset -1

### FRAME AUTO ( s) size 1, offset -2

#i# # ARG Size(0) Auto Size(2) Context Size(8)
.section  program,CODE,ALIGN

. file bit.c'
.align
. line3
gb _func
_func:
enter #02H
. line 10
At ASM START
bset 1,-2[FB];s
At ASM END
_line 11
exitd
B.23 auto
auto (FB
32 )
B.2.3.
C auto register ( )
B.24 asm
2
asm(" $$", )i
B.24
2 B.25
2 yegister "-fenable_register(-fER)"
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C
void func(void)
{

register int i=1;

asm(" Mov.W $$,A1");
}

( ):

## # FUNCTION func

#i# # ARG Size(0) Auto Size(0) Context Size(4)
.section program,CODE,ALIGN

.file 'reg.c’
align
_line 3
###C_SRC:{
glb _func
_func:
_line4
i # C_SRC : register int i=1;
mov.w #0001H,RO ; i
._line6
###C _SRC:asm(* movw $$,A1"D;
HHH#E ASM START
mov.w RO,A1 < RO ( ) A
HHH# ASM END
B.25 register
asm
B.2.4. extern static
C extern static B.26
asm extern static
asm(" R1,$", )
B.26
2
[ ]
° [ ]
° ( )
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int idata;

int af3];

struct TAG{
int i;
int k;

}s

void func(void)

{

asmC" MOVW RO, $$", idata);
asm  MOVW  RO,S$$" a2

asm  MOVW  RO,$S"s.);

( )
}
B.27
extern static B.28
C
externint ext val;
void func(void)
{
staticint s val;
asm(" movw  #01H$$"ext val);
asm(" movw  #01H$$'s_val);
}
( )
_func:
_line7
###C _SRC:asm(" movw #01H,$$" ext_val);
#HHH#H ASM START
mov.w #01H,_ext_val <« _ext_val
_line 8
A # C_SRC : asm(" mov.w #01H,$$",s_val);
mov.w #01H,___SO_s_val < _ext_val
#HiHH# ASM END
. line 9
##C SRC:}
ns
E1:
gb _ext val
.section bss_NE,DATA
___S0_s val: #### C'snameis s_val
.blkb 2
.END
B.28 extern static
B.29 asm extern static

@
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asm(" $b[FB]", );
B.29
1 B.30
struct TAG{
char bit0:1;
char bit1:1;
char bit2:1;
char bit3:1;
}s;
void func(void)
{
asm("  bset $b",s.bitl);
}
B.30
B.30 C B.31
### FUNCTION func

### ARG Size(0) Auto Size(0) Context Size(4)
.section  program,CODE,ALIGN

._file 'kk.c'
align
._line 10
###C_SRC:{
.glb _func
_func:
. line 11
## # C_SRC : asm("bset $b",s.bitl);
HHHH# ASM START
bset 1,s < S bit0
HH ASM END
. line 12
##t#C _SRC:}
s
El:
section bss NO,DATA
glb _Ss
_s:
.blkb 1
.END
B.31
extern static 1
(0000H 1FFFH )
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B.2.5.
C (auto 3 extern static
asm
B.32 C asm
4
asm(" RO, $@", )
B.32
1 B.33
C
externint e_val
void func(void)
{
int f_val,
register int r_val;
staticint s val;
asm(" mov.w #1, $@", e_val); < extern
asm(" mov.w #2,$@", f_val); & auto
asm(" mov.w #3,$@", r_val); &
asm(" mov.w #4, $@", s_val); < static
asm(" mMov.W $@, $@", f_val,r_val);
}
( ):
glb _func
_func:
enter #02H
pushm R1
.line9
###C_SRC:asm(" mov.w #1, $@", e_val);
i ASM START
mov.w #1, e val:16 < extern
._line 10
###C_SRC:asm(* movw #2,$@", f_val);
mov.w #2, -2[FB] < auto
_line 11
###C_SRC:asm(* mov.w #3,$@", r_val);
mov.w #3,R1 < register
. line 12
##C_SRC:asm(" mov.w #4,$@", s_val);
mov.w #4,  SO_s val:l16 < static
._line 13
###C _SRC:asm(" movw $@, $@", f_val,r_val),
mov.w -2[FB], R1
i ASM END
B.33
3 register
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B.2.6.
B.34 asm asm
#pragma ADDRESS port 02H
struct port{
char bit0:1;
char bit1:1;
char bit2:1;
char bit3:1;
char bit4:1;
char hit5:1;
char bit6:1;
char bit7:1;
Jport;
port
void func(void) 1
{
port.bit0 = 0x01; > or.b #03H,_port
port.bitl = 0x01;
}
port.bit0 = 0x01;
[ _asm(; I asm __* > bset 00H,_port
port.bitl = 0x01; bset 00H,_port
B.34 asm
B.2.7. asm
a. asm
asm
@ auto 1
auto 1 (FB)
auto B.35
asm(" MOVW  #01H,$$[FB]", ); < auto
asm(" BSET $H[FB]", s.hit0); < auto
B.35 asm (@)
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(2) register

register register
-fenable_register(-fER) asm register
B.36
asm(" MOVW  #0,$%",i); S
B.36 asm ¥
-O[1 5]-OR,-0S register auto
register asm
FB
(3) asm
( auto )
B.37 asm auto
asm auto
asm $$,3b,$@
void func(inti,int j)
{
asm (" mov.w 2[FB],4[FB]"); Fi=i*
}
B.37
ﬁlnc "i" llj"
(4) asm
asm ( )
b.
) asm push /pop
/
° SB
asm B.38 SB
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asm(" .SB 0);
asm(" LDC #0H, SB");
asm(" MOVW RO, _port[SB]");

¢ )

asm(" .SB _SB_);
asm(" LDC #_SB__SB");

< SB

< SB

B.38

° (FB)

asm

B.39
asm
1
Al:
C9830:
¢ ) 2
_ LABEL:
__START.
B.39 asm
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B.3.
C
B.3.1.
1 NC308
2
[ J
[ ]
[ J
[ J
e EUC( 1 3 )
® JIS
B.3.2.
NCKIN NCKOUT SJIS
@ NCKIN
Q@ NCKOUT
B.40
autoexec.bat
set NCKIN=SJIS
set NCKOUT=SJIS
B.40 NCKIN  NCKOUT
EUC
B.3.3.
B.41
L
B.41
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char

2
2 "L" wchar_t
wchar_t stdlib.h unsigned short typedef B.42
#include <stdlib.h>
void
{
Jcp4] =L
B.42
B.42 B.43
Jc[o]
e
8
JCi2
Jc3] NULL
B.43 wchar _t
B.3.4.
B.44
Lo
B.44
"L wchar._t
B.45
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#include <stdlib.h>

void

{

func(void)

wchar_t  JC[5];

Jcpoj=L" "
o=l
=L
JCpEl=L

«C

B.45

B.45

B.46

Jc[o]

Jcr]

JC2

JC3

Jcr4]

NULL

B.46

wchar_t
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B.4.
NC308 C++
B4.1.
NC308
B.4.2.
B47
a [= =13
B.47
B.48 B.48 B.49
int func(inti=1, intj=2); < func
2
void main(void)
{
func(); <
func(3); <
func(3,5); <
}
B.48 (sample.c)
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#H#C_SRC: {
glb _main
_main:
_line 5
###C_SRC: func();
pushw  #0002H <
mov.w #0001H,RO <
jsr $func
add.l #02H,SP
._line 6
#H#C SRC: func(3);
pushw  #0002H <
mov.w #0003H,RO <
jsr $func
add.l #02H,SP
._line 7
#H##C_SRC: func(3,5);
pushw  #0005H <
mov.w #0003H,RO <
jsr $func
add.| #02H,SP
._line 8
#H#C _SRC: }
s
¢ )
NC308
B.49 smplc (sample.a30)
B.50 B.50
B.51
int near sym;
int func(inti=sym); <
void main(void)
{
func(); < (sym)
}
¢ )
B.50 (smp2.c)
_main:
_line 6
mov.w _sym,R1 < (sym)
jsr $func
. line7
ns
B.51 smp2.c (smp2.a30)
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B.4.3.

a.

B.52
void funcl(inti, int j=1, int k=2); f* *
void func2(inti, int j, int k=2); * *
void func3(inti=0, intj, int k); f* *
void func4(inti=0, intj, intk = 1); lid *f

B.52
b
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B.5. inline
C++ inline inline
B.5.1. inline
inline inline
B.5.2. inline
inline static extern
B.53
inline ;
B.53 inline
B.54 B.55
inline int  func(int i) <«
{
return i++;
}
void main(void)
{
int S;
s = func(s); &
}
B.54 (sample.c)
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B.5.3.

.SECTION program,CODE,ALIGN

.file 'sample.c’
align
_line 7
#H#C _SRC: {
gb _main
_main:
enter #02H
pushm R1
[—————— _lwe 210 ________________
| H##C_SRC: s =func(s); :
| mov.w -2[FBLRO ; s I
I _line 3 I
: ###C_SRC: retum i++; :
I mov.W RO,R1 I
I add.w #0001H,RO I
: ._line 10 I
| #H#C SRC: s =func(s); :
(S movw _ R1-2[FB] ;. s __________ I
_line n
### C_SRC: }
popm R1
exitd
El:
.END
B.55 (sample.a30)
inline
inline
@)
@)
©)
@)
inline

-128-

B.56




inline void  func(int i);
void main( void )

func(1);

[Error(ccom):sample.c,line 5] inline function's body is not declared previously
===> func(l);
Sorry, compilation terminated because of these errors in main().

B.56 (@)
( B57 )
int func(int i);
void main( void )
{
func(1);
}
inlineint  func(int i)
{
retun i;
}

[Error(ccom):in.c,line 9] inline function is called as normal function before

B.57 @

©)

( B58 )
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inlineint  func(int i)

{ .
return i;

}

void main(void)

{
int (*(int);
f=&func;

}

[Error(ccom):sample.c,line 10] can't get inline function's address by '&' operator
===>f = &func;
Sorry, compilation terminated because of these errors in main().

B.58 ©)
(6) static
static static
static
static
static ( B59 )

inlineint  func(intj)

{
staticint  i=0;
i++;
return i +j;

}

[Warning(ccom):smp.c,line 3] static valuable in inline function
===> static int i=0;

B.59 @)

@
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B.6. "I

NCSO8 IV/*IV H*/Vl C_'_+ n//n
B.6.1. "Il
C H/*H ll*/" C++ ll//""
B.6.2. "I
H//H B.60
Ik
B.60
B.61
void func(void)
{
inti; * *
int j; 1l
« )
}
B.61
B.6.3. "I i
H//H H/‘kll H/*H H//H
H/*ll "/*H "*/ll H//H
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B.7. #pragma

B.7.1. #pragma

#pragma
a.
B.4 @
#pragma ROM rom
#pragma ROM
#pragma ROM val
° NC79 NC77 const
rom
#pragma SB16DATA SB 16
#pragma SB16DATA
#pragma SB16DATA sym_data
#pragma SBDATA SB
#pragma SBDATA
#pragma SBDATA sym
#pragma SECTION
#pragma SECTION
#pragma SECTION bss nonval_data
#pragma STRUCT »

@

#pragma STRUCT unpack

#pragma STRUCT TAG1 unpack

#pragma STRUCT arrange

#pragma STRUCT TAGI1 arrange
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B.5 )

#pragma MONITORI[n] RAM
#pragma MONITOR/[n]

m 1 4 )

#pragma MONITOR1 i
#pragma MONITOR2 c
nt 1
char ¢
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B.6

@

#pragma ADDRESS

#pragma ADDRESS

#pragma ADDRESS port0 2H

#pragma BITADDRESS

#pragma BITADDRESS

#pragma BITADDRESS io 1, 100H

#pragma DMAC

DMAC

#pragma DMAC

DMAC

#pragma DMAC dma0 DMAO

#pragma INTCALL

[/Cl

(int )

1:

#pragma INTCALL

1:

[/Cl

INT

#pragma INTCALL 25 func(RO,R1)
#pragma INTCALL /C 25 func(R0, R1)

9

2

#pragma INTCALL INT C 0

#pragma INTCALL 25 func(
#pragma INTCALL /C 25 func(

#pragma INTERRUPT

#pragma INTERRUPT [/B!/E!/F!/V]
#pragma INTERRUPT [B | /E | /F]

#pragma INTERRUPT [B | /E | /F]

#pragma
#pragma
#pragma
#pragma
#pragma
#pragma
#pragma

INTERRUPT
INTERRUPT
INTERRUPT
INTERRUPT
INTERRUPT
INTERRUPT
INTERRUPT

(vect=

int_func

/B int_func

10 int_func

/E 10 int_func
int_func (vect=10)

/F  int_func (vect=20)
/N int_func()
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B.7 )

#pragma PARAMETER
[/C]
#pragma PARAMETER [/C] ( )
#pragma PARAMETER asm_func(RO, R1)
#pragma PARAMETER /C asm_func(RO, R1)
[ )
#pragma SPECIAL
[/C]
#pragma SPECIAL [/C] 0
#pragma SPECIAL [/ C] (vect=

#pragma SPECIAL 30 func(
#pragma SPECIAL /C 30 func(
#pragma SPECIAL func() (vect=30)
#pragma SPECIAL /C func() (vect=30)
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c. MR308

B.8 MR308

#pragma ALMHANDLER | MR308

#pragma ALMHANDLER

#pragma ALMHANDLER alm_func
#pragma CYCHANDLER | MR308

#pragma CYCHANDLER

#pragma CYCHANDLER cyc_func
#pragma INTHANDLER MR308
#pragma HANDLER 1:

#pragma INTHANDLER

#pragma INTHANDLER [/E]

9

#pragma HANDLER

#pragma HANDLER [/E]

#pragma INTHANDLER int func
#pragma TASK MR308

#pragma TASK

#pragma TASK taskl
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B.9

#pragma _ ASMMACRO

#pragma _ ASMMACRO

#pragma _ ASMMACRO mul(RO,R2)

#pragma ASM
#pragma ENDASM :
#pragma ASM
#pragma ENDASM
#pragma ASM
mov.w RO,R1
add.w R1,02H
#pragma ENDASM
#pragma JSRA JSR JSR.A
#pragma JSRA
#pragma JSRA func
#pragma JSRW JSR JSR.W
#pragma JSRW
#pragma JSRW func
#pragma PAGE

#pragma PAGE

#pragma PAGE
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B.7.2.

#Eraﬁma ROM

() rom

#pragma ROM
#pragma ROM
[ ] extern ( )
) static
6))
(2) #pragma ROM
3 0 rom
C
#ipragma ROM i
unsigned int i; <@ i
void func(void)
{
staticint  i=20; <@ i
( )
.SECTION rom_NE,ROMDATA
___SO_i: ### C'snameisi <0 i
.word 0014H
gb i
i < i
byte 00H
byte 00H
B.62 #pragma ROM
NC79,NC77 const rom
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#pragma SB16DATA

#pragma
16

SB 16
SB 16
#pragma SB16DATA
M32C/90, 80 M16C/80, 70 SB
SB far
SB16DATA SB
ROM
(1) #pragma SB16DATA SB
far
"2 2.2.2
" "2 2.2.3
() #pragma SBDATA  #pragma SB16DATA
()
@ static
(5) #pragma SB16DATA SB16DATA
(6) ROM #pragma SB16DATA
#ipragma SB16DATA sym data
int far sym_data;
void func( void )
{
sym_data =1,

}

B.63 #pragma SB16DATA

NC308 SB

5 ROM "#pragma SBDATA"
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#pragma SBDATA
SB
#pragma SBDATA
M32C/90, 80 M16C/80, 70 SB
#pragma SBDATA SB
ROM
(1) #pragma SBDATA SBSYM
@
3 static
(4) #pragma SBDATA SBDATA
®) #pragma SBDATA  #pragma SB16DATA
(6 ROM #pragma SBDATA SBDATA
#ipragma SBDATA sym_data
struct sym_data{
char bit0:1;
char bit1:1;
char bit2:1;
char bit3:1;
char bit4:1;
char bit5:1;
char bit6:1;
char bit7:1;
}sym_data;
void func( void )
{
sym_data.bitl = 0;
¢ )

B.64 #pragma SBDATA

NC308 SB
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#pragma SECTION
]

#pragma SECTION
program #pragma
(data bss rom)
/
®  program data
[ ]
C
#pragma SECTION program  prol < program prol
void func( void );
( )
## FUNCTION func
section  prol < prol
_file 'smp.c’
._line 9
glb _func
_func:
data

#pragma SECTION data datal
int i; < datal NE

void func(void)

{
¢ )
}

#ipragma SECTION data data2
int X < data2 NE

void sub(void)

{
¢ )
}

B.65 #pragma SECTION

(NE
_NEI )
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#pragma SECTION

NC308WA V3.10 data rom bss
NC308WA V3.10 #pragma SECTION

"

rom
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#pragma STRUCT

-143-

6))
@
(1) #pragma STRUCT unpack
(2) #pragma STRUCT arrange
B.66
( )
struct s {
int i;
_C*:af c i int 16 0
¥ " b c char 8 2
‘ j int 16 3
B.66 D
6))
B.66 #pragma STRUCT
B.67
struct s {
int i;
.dzar G i int 16 0
¥ " b c char 8 2
’ j int 16 3
(char) 8 -
B.67 )
B.67
#pragma STRUCT
#pragma STRUCT




#pragma STRUCT
@
B.67
#pragmaSTRUCT B.68
struct s {
int i;. ( )
char ¢ i int 16 0
J itk i int 16 2
’ c char 8 4
B.68 (3)
#pragma STRUCT
#pragma STRUCT TAG unpack
struct TAG {
int i;
char c
}sl;

B.69 #pragma STRUCT
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#pragma MONITOR[n](n 1 4)

RAM
RAM
#pragma MONITORI[n]
mh 1 4 )
) static
(2 #pragma MONITORIn]
[ data. MON[n] E (
) data_MONIn]_O (
® bss MON_E (
®  bss MON[n] O (
) data_ MONI[n]_EI (
) data_ MONIn]_OI (
(3) #pragma MONITORIn]
(4)  #pragma MONITORIn] #pragma

#pragma SBDATA #pragma MONITOR/n]

#pragma SBDATA

(1) #pragma MONITORIn]
near/far
(2 RAM near/far
near/far
(3 RAM
(4) #pragma MONITORIn]

®) #pragma MONITORIn]
#pragma MONITOR/n]

() -fno_even[-fNE]
( data_MON1_0O)

(7  #pragma SECTION

(8 #pragma MONITOR[In] n 1 4
-Wunknown_pragmal-WUP] -Wall

(9 ROM #pragma MONITORIn]
-fconst_not. ROM[-f{CNR]
MONITORIn]

#pramga MONITORI1i
const nt 1 <=

(10) #pragma MONITOR/n] -M82

#pragma MONITOR1 1
#pragma MONITOR2 c

int 1
char G
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B.7.3.

#Eraﬁma ADDRESS

#pragma ADDRESS

EQU

2 B

8 0

10

16 H h A P
0

(1) #pragma ADDRESS extern static
(2) #pragma ADDRESS

(3) #pragma ADDRESS
@
(5) #pragma ADDRESS

)]
(7) #pragma ADDRESS /O volatile
volatile

#pragma ADDRESS port 24H

int i0;
void func(void)
{

io=10;

}

B.70 #pragma ADDRESS
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#pragma ADDRESS
B.71 #pragma ADDRESS
#pragma ADDRESS
char port;
void func(void)

{

}
#pragma ADDRESS port 100H

port=0; [* #pragma ADDRESS *

B.71 #pragma ADDRESS
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#pragma BITADDRESS

#pragma BITADDRESS ,
BITEQU
0
® 0 65535 10
©
o 2 B
‘ 8 IOI lol
e 10
® 16 H h A P
0
(1 _Bool _Bool
(2) #pragma BITADDRESS extern static

(3 #pragma BITADDRESS

(4) #pragma BITADDRESS
6)
(6) #pragma BITADDRESS

)
(8 #pragma BITADDRESS /O volatile
volatile

#ipragma BITADDRESS io 1,100H

_Bool io;
void func(void)
{

io=1;

}

B.72 #pragma BITADDRESS
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#pragma DMAC
CPU DMAC
#pragma DMAC DMAC
#pragma DMAC DMAC
(1) #pragma DMAC
@ DMAC
16 24
DMDO DMAO
DMD1 DMA1
DCTO DSA0
DCT1 DSA1
DRCO DRAO
DRC1 DRA1
unsigned int far
unsigned short
3 DMAC #pragma DMAC
(4) #pragma DMAC & ( ) ") “=(
) "] ==( ) "> )
(5) #pragma DMAC volatile volatile
void _far *dma0

#ipragma DMAC dmaO DMAO

void func(void)

{
unsigned char buff{10];

dma0 = buff;

B.73 #pragma DMAC
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#pragma INTCALL
]

Gnt )

(1) #pragma INTCALL [/C] INT (
(20 #pragma INTCALL [/C] INT C O

INT int

e [(C]

[ J
(1)  #pragma INTCALL
@
6)) #pragma INTCALL
@
([ J
([ J
° double
o long long
6))
([ J
3
® float long (32 )
R2R0, R3R1
® far*{far 124 )
R2R0, R3R1,A1,A0
® int near * {near 116 )
A0 Al RO,R1,R2, R3
) char _Bool (8 )
ROL, ROH, R1L, R1H
([ J
4 INT 10
e (C

(1)  #pragma INTCALL

(20 #pragma INTCALL
3

)

@

(4 INT 10
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#pragma INTCALL
]

int asm_func(unsigned long, unsigned int); <
#ipragma  INTCALL 25 asm_func(R2RO0, R1)
void main(void)
{ . _

int i;

long I;

i = OX7FFD;

| = Ox007F;

asm_func(l,i); <
}

B.74 #pragma INTCALL (@) )

int ¢_func(unsigned int, unsigned int); < C
#ipragma INTCALL 25 c_func(); <
void main(void)
{ . -

int i, j;

i = OX7FFD;

j=0x007F;

c_func(i,j); <« C
}

B.75 #pragma INTCALL (e
)

vector
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#pragma INTERRUPT
-]

(1) #pragma INTERRUPT [B!/E | /F | /NI
(2) #pragma INTERRUPT [B!/E | /F]

(3) #pragma INTERRUPT [/B ! /E |/F] (vect=
)
n ¢
° (SB )
[ REIT
©)
e [B]
e [/E]
e [F]
FREIT
o [V

®

-152-



#pragma INTERRUPT
-]

o
@
void

(3 #pragma INTERRUPT
@

(5) #pragma INTERRUPT
)] /E /B

@

® N

#pragma INTTERUPT intr(vect=10)
#ipragma INTTERUPT intr(vect=20) * 20 *

B.76

(9 #pragma INTTERUPT

#pragma ALMHANDLER
#pragma INTHANDLER
#pragma HANDLER
#pragma CYCHANDLER
#pragma TASK

externint int_counter;
#pragma INTERRUPT /B i func

void i_func(void)

{
}

int_counter +=1;

B.77 #pragma INTERRUPT

€)) vector
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#pragma PARAMETER

#pragma PARAMETER [/ Cl ( , ,.)
® float long (32 )
R2R0, R3R1
® far*{far 124 )
A0, A1, R2R0, R3R1
® int  near*{near 116 )
A0, A1, RO, R1, R2, R3
® char _Bool (8 )
ROL, ROH, R1L, R1H
( J
® longlong (64 ) double
e [/]

(1) #pragma PARAMETER

)
) #pragma PARAMETER
@

double
long long

®3)
°

(3) #pragma PARAMETER ”
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#pragma PARAMETER
int asm_func(unsigned int, unsigned int); <
#pragma PARAMETER asm_func(RO, R1)
void main(void)
{ . -
int i, j;
i = OX7FFD;
j=0x007F;
asm_func(i,j); <
}

B.78 #pragma PARAMETER
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#pragma SPECIAL
]

(JSRS )

(1) #pragma SPECIAL [/C] 0
(2) #pragma SPECIAL [/ C] (vect= )

(1) #pragma SPECIAL
0F0000H

@
o [(C]

®

(1) #pragma SPECIAL program_S
program_S 0F0000H OFFFFFH

@ 18 255 10
(3) #pragma SPECIAL
" SPECIAL_ "

@

#ipragma SPECIAL func(vect=20)
#ipragma SPECIAL func(vect=30) * 30 *

B.79

®)

#ipragma SPECIAL 20 func()
void func(unsigned int, unsigned int);

void main(void)
{

inti, j;

i = OX7FFD;
j=0x007F,;

func(i, j); <

B.80 #pragma SPECIAL

vector
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B.74. MR308

0OS MR308
#Eraﬁma ALMHANDLER
MR308
#pragma ALMHANDLER
C
° JSR RTS
EXITD
)
() void
(3) #pragma ALMHANDLER
@

(5) #pragma ALMHANDLER
(6) #pragma ALMHANDLER

#pragma INTERRUPT
#pragma INTHANDLER
#pragma HANDLER
#pragma CYCHANDLER
#pragma TASK

#include <mrxXXX.h>
#include "id.h"
#ipragma ALMHANDLER alm

void alm(void) < void

{

B.81 #pragma ALMHANDLER
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#pragma CYCHANDLER
- 0__000000__]

MR308
#pragma CYCHANDLER
C
° JSR RTS
EXITD
»
@ void

(3) #pragma CYCHANDLER
)

(5) #pragma CYCHANDLER
(6) #pragma CYCHANDLER

#pragma INTERRUPT
#pragma INTHANDLER
#pragma HANDLER
#pragma ALMHANDLER
#pragma TASK

#include <mrXXX.h>
#include ‘"id.h"
#pragma CYCHANDLER cyc

void cyc(void) <« void
{

B.82 #pragma CYCHANDLER

-158-



#pragma INTHANDLER(#pragma HANDLER)

MR308 OS

(1) #pragma INTHANDLER [/E]
(2) #pragma HANDLER [/E]

1 cC

°

°

ret_int
return ret_int

©)

e [/E]
(3 O0S #pragma INTERRUPT
@
@ void
@3 C ret_int

(4) #pragma INTHANDLER

5)
(6) #pragma INTHANDLER
(1) #pragma INTHANDLER

#pragma INTERRUPT
#pragma HANDLER
#pragma ALMHANDLER
#pragma CYCHANDLER
#pragma TASK

#include <mrxXXX.h>
#include "id.h"
#ipragma INTHANDLER hand

void hand(void)
{

()

P ret.int(); ¥/

B.83 #pragma INTHANDLER
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#pragma TASK
]

MR308
#pragma TASK

C

ext_tsk return
ext,_tsk

» ext_tsk
©) void

(3 #pragma TASK

@

(5) #pragma TASK

(6) #pragma TASK

#pragma INTERRUPT
#pragma INTHANDLER
#pragma HANDLER
#pragma ALMHANDLER
#pragma CYCHANDLER

#include <mrXXX.h>
#include "id.h"

#pragma  TASK main
#pragma  TASK tskl

void main(void)

{
()
sta_tsk(D_idle);
sta_tsk(ID_tskl);
P+ ext_tsk(); */

}

void tsk1(void)

( )

B.84 #pragma TASK
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B.7.5.

#Eraﬁma ~ ASMMACRO

#pragma _ ASMMACRO ( )
6))
static
()
@#pragma PARAMETER )
3 O
@ (
)
_Bool char : ROL float R2R0O
int short : RO double R3R2R1R0
long R2R0O long long R3R1R2R0O
®)
( )
static long mul(int, int); * static *
#pragma _ ASMMACRO mul(RO, R2)
#pragma ASM
_mul .macro
mul.w R2,RO ; R2R0
.endm

#pragma ENDASM
long l;
void test_func( void)

l=mul(2,3);

B.85 #pragma__ASMMACRO
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#pragma ASM  #pragma ENDASM

#pragma ASM

#pragma ENDASM

#pragma ASM  #pragma ENDASM

#pragma ASM
#pragma ASM

)

(2) "#pragma ASM #pragma ENDASM"

(3) '#pragma ASM #pragma ENDASM"

)

#pragma ENDASM
#pragma ENDASM

NC308

pop

auto

void func(void)
{
int i, J;
for(i=0; i < 10;i++){
func2();
}
#pragma ASM
FCLR I
LOOP1:
MOVW  #0FFH,RO
¢ )
FSET I
#pragma ENDASM

B.86 #pragmaASM(ENDASM)

#pragma ASM  #pragma ENDASM
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#pragma JSSRA
JSR.A
#pragma JSRA
#pragma JSRA JSR.A
"-fJSRW"
#pragma JSRA
"-fJSRW"

extern void func(int i);
#ipragma  JSRA  func()

void main(void)

func(1);

B.87 #pragma JSRA

#Eraﬁma JSRW

JSR.W
#pragma JSRW
JSR.A
#pragma JSRW JSR.W
ROM
(1) static #pragma JSRW
©) #pragma JSRW

#ipragma JSRW func()
void main(void)

func(1);

B.88 #pragma JSSRW

#pragma JSRW
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#pragma PAGE

. PAGE

#pragma PAGE
#pragma PAGE
PAGE
6] PAGE
(2) auto #pragma PAGE

void func(void)
{ . .
int i, j;
for(i=0; i < 10;i++){
func2();

}
#pragma PAGE

i++;
}

B.89 #pragma PAGE
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B.8.

B.8.1.
C
B.8.2.
B.90 C
asmmacro.h

#include <asmmacro.h> *

long [;

char af20j;

char b[20];

void func(void)

{

I =rmpa_b(0,19,a,b); (rmpa )
}
B.90
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B.8.3.

val

#include <asmmacro.h>

static signed char abs_b( signed char val ); /*8 */
static signed int abs_w( signed int val ); /*6 */

all val2 10
#include <asmmacro.h>

static char dadc_b( char vall, char val2 ); *8 */
static int dade_w(int vall, int val2); /*16 */

vall wval2 10
#include <asmmacro.h>

s char dadd_b(char vall, char val2); /*8 */
int dadd_wf(int vall, int val2); 1*16 */

vall val2

#include <asmmacro.h>

* 16 /8 */
static signed char div_b( signed char vall, signed int val2);

r* 32 /16 */
static signed int div_w( signed int vall, signed long val2 );
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DIVU

vall val2

#include <asmmacro.h>

[* 16 /8 */
static unsigned char divu_b(unsugned char vall, unsigned int val2);

I* 32 /16 */
static unsigned int divu_w(unsigned int vall, unsigned long val2 );

DSBB

vall val2 10

#include <asmmacro.h>

static char dsbb_b(char vall, char val2); /*8 %/
static int dsbb_w(int vall, int val2 ); /*16 */

DSUB

vall val2 10
#include <asmmacro.h>

static char dsub_b(char vall, char val2); *8 %/
static int dsub_w(int vall, int val2); /¥16 */

MAX

vall val2
#include <asmmacro.h>

static char min b(char vall, char val2); /*8 %/
static int min_w(int vall, int val2); %16 */
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MIN
vall val2
#include <asmmacro.h>
static char min b(char vall, char val2); /*8 %/
static int min_w(int vall, int val2 ); %16 */
MOVdir

vall val2 4

#include <asmmacro.h>

I* 4 4 */
static unsigned char movll( unsigned char vall, unsigned char val2 );

* 4 4 */
static unsigned char movlh(unsigned char vall, unsigned char val2 );

* 4 4 */
static unsigned char movhl( unsigned char vall, unsigned char val2 );

[* 4 4 */
static unsigned char movhh( unsigned char vall, unsigned char val2 );

RMPA
]

init : count pl p2

#include <asmmacro.h>

/*8 */
static long rmpa_b(long init, int count, char _far *p1, char _far *p2);

*16 */
static long rmpa_w(long init, int count, int _far *p1, int _far *p2);

1*48 */
static long long rmpa_lw( long init, int count, int _far *p1, int _far *p2 );
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SHA
]

val count

#include <asmmacro.h>

*8 */
static unsigned char sha_b( signed char count, unsigned char val );

*16 */
static unsigned int sha_w( signed char count, unsigned int val );

*32 */
static unsigned long sha_I( signed char count, unsigned long val );

SHL
]

val count

thinclude <asmmacro.h>

r*8 */
static unsigned char shl_b( signed char count, unsigned char val );

*16 */
static unsigned int shl_w( signed char count, unsigned int val );

/%32 */
static unsigned long shl_l( signed char count, unsigned long val );

SIN
pl p2 count
#include <asmmacro.h>
/*8 */

static void sin b(char_far *p1, char _far *p2, unsigned int count );

/*16 */
static void sin_w(int _far *p1, int _far *p2, unsigned int count );
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SMOVB
pl p2 count
#include <asmmacro.h>
/*8 */
static void smovb_b(char _far *p1, char _far *p2, unsigned int count );
/16 */
static void smovb_w(int _far *p1, int _far *p2, unsigned int count );
SMOVU

T
—

ke
[\

thinclude <asmmacro.h>

static void smovu_b(char_far *p1, char _far *p2); /*8 */

static void smovu w(int_far *pl, int_far *p2); [*16 */
SOuUT

pl p2 count

thinclude <asmmacro.h>

/%8 */
static void sout_b(char _far *pl, char _far *p2, unsigned int count );

/*16 */
static void sout_w(int_far *p1, int _far *p2, unsigned int count );
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SSTR

val p count

#include <asmmacro.h>

*8 */
sfafic void sstr_b( char val, char _far *p, unsigned int count );

/*16 */
static void sstr_w(int val, int _far *p, unsigned int count );

ROLC
val C 1
#include <asmmacro.h>
static unsigned char rolc_b(unsigned charval); /*8 */
static unsigned int rolc_w( unsigned int val ); /*16 */

RORC
val C 1
#include <asmmacro.h>
static unsigned char rorc_b(unsigned charval); /*8 */
static unsigned int rorc_w( unsigned int val ); *16 */

ROT

val count

#include <asmmacro.h>

[*8 */
static unsigned char rot_b( signed char count, unsigned char val );

*16 */
static unsigned int rot_w( signed char count, unsigned int val );
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ccC

CC
C C ROM
C.1.
C.1.1.
M32C/90, 80 M16C/80,70
M32C/90, 80 M16C/80,70
ROM C
® ROM (near/far asm )
[ J
C.1l.2.
a.
PC C1
Cl PC
PC 0S
IBM PC/AT Windows XP
CPU Pentium 4
128M
b. C
C2 C
C2 C
1 512 (
65535
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ccC

C.
C.3
C3
(O]
-D
1 16
-as308
-In308
1
1
#include 40
1 switch case
(switch )
#if  #Helif
1 ( ) 64K
#pragma ADDRESS
YACC
YACC
YACC
1
1
1
1
1
1
1 31
1 ( )
1
1
1 struct /
1 (O]
1
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C.2.

C.21.

ccC

-174-

(
° °
° °
° °
o
a.
C4
C4
_asm _far _near asm auto
_Bool break case char const
continue default do double else
enum extern far float For
goto if inline int long
near register restrict return short
signed sizeof static struct switch
union unsigned void volatile while
typedef - - - -
b.
° A Z a )
) A Z a z
31
C.
3
o
o
°



@

ccC

10 8 16 2 C.5
C5
10 0123456789 15
8 o ) 01234567 017
16 0X 0x 0123456789ABCDEF OXF Oxf
0123456789abcdef
2 0B Ob 01 0B1 0b0
° 8 16 2
signedint >unsignedint ->signedlong —unsignedlong ->signed long long
->unsigned long long
o 10
signedint —>signedlong ->signed long long
U u L 1 LL 1
o)
U u
unsigned int unsigned long unsigned long long
(2 long
long L 1
° 8 16 2
signed long —unsigned long —>signedlonglong —>unsigned long long
o 10
signed long —>signed long long
(3)  longlong
long long LL 1l
° 8 16
signed long long 2unsigned long long
° 10
signed long long
)
double float
F f L 1 long double
©)
( / ) 16 8 ¥x
16 16 ¥ 8 8
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ccC

C.6
( (
y ¥ 8
¥ ¥x 16
¥ 2 [
¥? ? ¥
¥a ) ]
¥b ?? A
¥f 7< {
¥n M '
¥r 77> ¥
¥t 7?
Yv 7= #
d.
C6
e.
C7
C7
&&
!
N
; &
/ *
% <<
= >>
= &
r— x
%= &=
> =
< A=
>= <<=
<= >>=
== sizeof sizeof
=

-176-



ccC

f.
o | o
[ [ J 5
. b

g.
[* */
1l

C.2.2.

a.
[ J [ J
[ J [ J
° ® voiud
[ ]

b.
® const ®  volatile
®  restrict ® near
® far
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-178-

ccC
C.
C.8
cs8

_Bool 8 0,1
char 8 0 255
unsigned char
signed char 8 -128 127
int 16 -32768 32767
short
signed int
signed short
unsigned int 16 0 65535
unsigned short
long 32 2147483648 2147483647
signed long
unsigned long 32 0 4294967295
long long 64 -9223372036854775808 9223372036854775807
signed long long
unsigned long long 64 18446744073709551615
float 32 1.17549435e-38F  3.40282347e+38F
double 64 2.2250738585072014e-308
long double 1.7976931348623157e+308
near 16 0 OxFFFF
far 32 0 OxFFFFFFFF

) _Bool

) char unsigned char

) int short signed int signed short

) long signed long

® long long signed long long

[ J

® long long



C23.

C.9

C9 C.10

@)

ccC

()

sizeof

sizeof(

C )

%

<<

>>

OR

OR

OR
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ccC

C.10 2
+=
F*—=
%=
<<=
>>=
&=
.
C.24.
2
[ J
[ ]
a.
C1
Cl
@
® extern [ ] auto
®  static ®  register
®  typedef
@
® Bool ® char
® int ® short
® long ® longlong
® float ® double
®  unsigned ® signed
®  struct ® union
® enum
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ccC

©)
C2
opt 2
2 ( )
2[ opt ]
2( opt )
opt
C2
@)
C.3
C3
b.
C4
C D
( )
C4
@)
[ extern
) static
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ccC

)
® Bool ® char
® int ®  short
® long ® longlong
® float ® double
®  unsigned ® signed
®  struct ® union
® enum
©)
C5h
: opt 2
2: ( opt )
( )
[ opt ]
( opt )
opt
C5
@)
C.6
opt
opt
C6
C.25.
[ J [ J
° / )
[ (]
[ J
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ccC

C.7
case
default:
C7
C8
{ opt opt }
opt
C38
/
C9
Cc9o /
C.10
if( )
if( ) else
switch( )
C.10
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ccC

c1

while( )
do while ()
for( opt opt opt )

opt

cil

C.12

goto
continue;
break;

retum  opt;

opt

C.12

C.13

asn(" )

C.13
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ccC

C3.

# cpp308

C3.1L

C.11

Cl1

#assert
#define
#elif
#else
#endif
#error
#if
#ifdef
#ifndef
#include
#line
#pragma NC308
#undef

C3.2

Hassert

#assert

o )

[Warning(cpp308.82):x.c, line xxJassertion warning
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ccC

#define

(1) #define
(2) #define ( )

1)
@ '(

[
#define  SYMBOL

. 1 ¥ 1
() 4
R

_LINE__ e

__DATE__ e ( :mm dd yyyy)
__TIME__ e ( thhzmm:ss)

NC308 ( )
M16C80 ( -M82 M32C80, -M90 M32C90
)
NC308
® # HH
#define debug(s,t) printf("x'#s" = %d X"#t" = %d" X ## S, X ##1)
debug(l, 2)
#define debug(s,t) printf("x1 = %d x2 = %d", x1,x2)

° ( )
20

#define XYZ1 100
#define XYZ2 XYZ1

¢ )

#define  XYZ20 XYZ19
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#error

#error

#if #elif #else #endif
]

#if

#elif

#else

H#endif

® #if #elif © )

® #Helif #Hf #Hifdef #Hifndef

® felse #Hif #else

® f#Hendif #if #f

® #f #Helf #Helse #Hendif
( )

) sizeof cast
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ccC

#ifdef #elif #else #endif
]

( )
#ifdef
#elif
#else
#endif

®  fifdef

#if defined
#if defined ( )

® felse #hfdef #else

® fHelif #if #ifdef #ifndef
® fHendif #ifdef #ifdef

® ffdef #Helse #Hendif

#ifndef #elif #else #endif
e

( )
#ifndef
#Helif
Helse
#endif

®  #ifndef

#if Idefined
#if 'defined ( )

® felse #Hifndef #else

® fHelif #if #fdef #fndef
® #Hendif #Hifndef #ifndef

® fHifndef #Helse #endif
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ccC

#include

(1) #include < >
(2) #include " "
(3 #include

(1 nc308 T

° INC308
@

) T
©) INC308
(8) < > n "
o @

° 40

-189-



ccC

#pragma

NC308

(1) #pragma ROM

(2) #pragma SBDATA

(3) #pragma SB16DATA

(4) #pragma SECTION

(5) #pragma STRUCT unpack

(6) #pragma STRUCT arrange

(7) #pragma ADDRESS

(8) #pragma BITADDRESS ,

(9) #pragma DMAC DMAC

(10) #pragma INTCALL [/C] INT ( , y o)
(11) #pragma INTCALL [/C] INT C 0O
(12) #pragma INTERRUPT [/B }/E}/F]

(13) #pragma PARAMETER [/C] ( , y o)
(14) #pragma SPECIAL [/C] 0
(15) #pragma ALMHANDLER

(16) #pragma CYCHANDLER

(17) #pragma INTHANDLER

(18) #pragma HANDLER

(19) #pragma TASK

(20) #pragma ASM

(21) #pragma ENDASM

(22) #pragma JSRA

(23) #pragma JSRW

(24) #pragma PAGE

(25) #pragma__ ASMMACRO ( )

(26) #pragma MONITORIN]
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ccC

#pragma

(1) rom
2 SsB
3 SB 16
@

®)

©)

7

®

9) DMAC
(10)

(11)

12

(13)

(14)

(15)

(16)

17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26) RAM

® fpragma 26 #pragma

[ ) #pragma
nc308 -Wunknown_pragma(-WUP)
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ccC

#undef

#undef

[ J

® 4

#undef
FILE e

CLINE__ e

__DATE__ e ( mm dd yyyy)

__TIME__ e ( :hh:mm:ss)
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C.3.3.
NC308
® Mi16C80(
)
® NC308
C.34.
C.14

ccC

-M82

NC308

M32C80 -M90

C

M32C90

#ifdef NC308

#pragma ADDRESS port0 2H
#pragma ADDRESS portl 3H
#else

#pragma AD portA= Ox5F
#pragma AD portA=0x60
#endif

Cil4
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DC

DC
D.1.
D.1.1.
D.1
D.1
_Bool 8 01
char 8 0 255
unsigned char
signed char 8 -128 127
int 16 -32768 32767
short
signed int
signed short
unsigned int 16 0 65535
unsigned short
long 32 2147483648 2147483647
signed long
unsigned long 32 0 4294967295
long long 64 -9223372036854775808 9223372036854775807
signed long long
unsigned long long 64 18446744073709551615
float 32 1.17549435e-38F  3.40282347e+38F
double 64 2.2250738585072014e-308
long double 1.7976931348623157e+308
near 16 0 OxFFFF
far 32 0 OxFFFFFFFF
) _Bool
) char unsigned char
) int short signed int signed short
) long signed long
® long long signed long long
[ J
® long long



DC

D.1.2.
D.2
D.2
float 32 1.17549435e-38F 3.40282347e+38F
double 64 2.2250738585072014e-308
long double 1.7976931348623157e+308
IEEE(The Institute of Electrical and Electronics Engineers)
/
@
D.1 2 (float)
31 23 16 8 0
s e ! m !
l l
A
s : (@ )
e: @ )
m: @ )
D.1
)
D.2 2 (double long double)
63 52 48 40 32 24 16 8 0
[ [ [ [ [ [
S e m
l l l l l l
A
S : @ )
e: (ehh )
m: (52 )
D.2
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DC

D.1.3.
unsigned int 01 2.
"-fchar_enumerator(-fCE)" unsigned char
D.1.4.
D.3
D.3
near 16 0 OxFFFF
far 32 0 OxFFFFFFFF
far 32 24
D.1.5.
(
) D.3
char c[5]={0,1,2,3,4}, c[o]
c[1]
c[2]
c3]
l ci4]
D.3
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DC

D.1.6.
D4
struct TAG { s.C
char c
int i; X
}s; l
D.4 @
#pragma STRUCT #pragma STRUCT
1 D.5
#pragma STRUCT TAG unpac s.C
struct TAG{ S
char c
int i;
}s; l
D.5 (¥
D.1.7.
D.6
union TAG { c
char c i
int i; (lo
long lo; lo
}s; l

D.6
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DC

D.1.8.
D.7
7 0
struct BTAG { | sb7 | .6 | s.b5 | sb4 | b3 | s.b2 | sbl | s.b0 | :| 1
char b0:1;
char bl:1;
char b2:1;
char b3:1;
char b4:1,;
char b5:1;
char b6:1;
char b7:1;
}s;
D.7 (@)
| |
7 0
struct BTAG { sb7 | sb4 | sb3 | sb2 | sbl | s.b0 1
char b0:1, 5056
char bl:1; | 2
char b2:1;
char b3:1;
char b4:1;
int b56 :2;
char b7:1;
s
D.8 )]
[ )
(1) unsigned

(2)  longlong
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DC

D.2.

ANSI C char
D.J9
char

int
char

void func(void)

{

char cl,c2,c3;

cl=c2*2/c3;

D9 C

"-fansi"
C
"-fansi" "fextend_to_int(-fETD"
char

1 char
unsigned char — .....ooeeveeevenenne 0 255
signedchar  .....ceeeereennnee -128 127
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char
"fextend_to_int(-fETD)"

D9

int

char



DC

-200-

D.3.
D.3.1.
D4
D4
char ROL
_Bool
int RO
near
float 16 RO 16 R2
long
far
double R3 R2 R1 RO 16
long double
long long R3 R2 R1 RO 16
far
far
D.3.2.
2
@)
D.5
() 2
o D5
D.5 (NC308)
1 _Bool ROL
char
int RO
near
2 K&R
c K&R
c



@

D6

D.6

(NC308)

DC

1

Bool
char

ROL

int
near

RO

D.3.3.

D.10

3#pragma INTCALL
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DC

int func_proto(int, int, int); < (1)
Uit func_proto(nti,intj,intk) : @
I {
| returni+j+k; '
| } :
-
lint  func_no_proto(ijk) HE)
| int i; I
| int i |
I int k; '
| { |
| o I
I returni+j+k; I

|
" void main(void) @
I {
: int sum, :
|

: sum = func_proto(1,2,3); & (5) :
| sum =func_no_proto(1,2,3); €6
Ly |

Q) func_proto

@) func_proto ( )

3) func_no_proto (K&R )

@ main

5) func_proto

(6) func_no_proto
D.10 (sample.c)

func_proto (©@ ) D.11
func_no_proto (3 ) D.12 func_proto func_no_proto (@

)

D.13
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DC

HHEH FUNCTION func_proto
HEH FRAME AUTO ( i) size 2, offset-2
#t# FRAME ARG ( j) size 2, offset8 < (8)
#t# FRAME ARG ( k) size 2, offsetl0 < (7)
#t# REGISTERARG  ( i) size 2, REGISTERRO <9
HitH ARG Size(4) Auto Size(2) Context Size(8)
.SECTION program,CODE,ALIGN
. file 'sample.c'
align
._line 4
##C _SRC: {
glb $func_proto
$func_proto: < (10)
enter #02H
mov.w RO,-2[FB] ; i i
_line 5
###C_SRC: returni+j+Kk;
mov.w -2[FBLRO ; i
add.w 8[FBLRO ; j
add.w 10[FBJ,RO ; k
exitd
El:
) 3 k
® 2 ]
(©)] 1 i
(10) func_proto
D.11 (sample.c) @
D.10 (sample.c) €)) func_proto
1 2 3
C
" func_proto" $( ) "$func_proto"
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DC

At FUNCTION func_no_proto
M## FRAME “ARG(™ ~ ~ 1) “size 2, “ofset8 ~ 'i 1)
: ## FRAME ARG ( ) size 2, offset10 |
| ## FRAME_ ARG( __ K size 2, _ ofsetl2 ________ | !
HitH ARG Size(6) Auto Size(0) Context Size(8)
.align
._line 12
#i##C _SRC: {
glb _func_no_proto < (12)
_func_no_proto:
enter #00H
._line 13
###C_SRC: returni+j+Kk;

mov.w 8[FBRO ; i
add.w 10[FBL,RO ; j
add.w 12[FBL,RO ; k
exitd

E2:

1)
12) func_no_proto

D.12 (sample.c) (¥
D.10 (sample.c) © func_no_proto K&R
C
"func_no_proto" ( ) " func_no_proto"
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DC

T FUNCTION main
HEH FRAME AUTO ( sum)size 2, offset-2
HitH ARG Size(0) Auto Size(2) Context Size(8)
align
_line 17
###C_SRC: {
gb _main
_main:
enter #02H
._line 20
HHC SRC: ¢ sum =func_proto,23); _ _ _ __ __ _
r pushw ~— #0003H 1 (13)
: pushw  #0002H |
| movw  #0001H,RO :
I jsr $func_proto |
I add.l #04H,SP |
| _____mow _RO2FBl ; sum____________ |
_line
##C SRC: _ _ _ _ _ _ _ __sum=func no_proto(1.23); _ ___ _ _ _
|r pushw  #0003H | (14)
| pushw  #0002H I
I pushw  #0001H :
I jsr _func_no_proto |
: add.l #06H,SP |
L_____movw _ RO:2FB] ; sum_ _______________/
._line 22
###C SRC: }
exitd
E3:
.END
D.13 (sample.c) (3
D.13 19 func_proto (149 func_no_proto
D.3.4.
D.14 D.17 D.19
D.15 D.16 D.14
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DC

int func(int, int ,int);

void main(void)

{
int i=0x1234; < func
int j=0x5678; < func
int k = 0x9abc; < func
k =func(i,  ,Kk);

}

int func(int x,int yint z )

{
int sum;
sum=x+y+z;
return sum; < main

}

D.14 C

HH# FUNCTION main

HEH FRAME AUTO ( i) size 2, offset-6

A FRAME AUTO ( j) size 2, offset-4

HHEH FRAME AUTO ( k) size 2, offset-2

At ARG Size(0) Auto Size(6) Context Size(8)
.SECTION program,CODE,ALIGN
.file 'sample.c’
align
_line 4

###C_SRC: {
gb _main

_main: <)
enter #06H < (2
_line 5

#HE#C_SRC: int i=0x1234;
mov.w #1234H,-6[FB] Do
._line 6

###C_SRC: int j=0x5678;
mov.w #5678H,-4[FB] v
._line 7

###C_SRC: int k = 0x9abc;
mov.w #9abcH,-2[FB] ik
_line 9

#HE#C_SRC: k =func(i, j K);
pushw  -2[FB] k < (3)
pushw  -4[FB] v )
mov.w -6[FBL,RO ; i < (5)
jsr $func < (6)
add.l #04H,SP < (10
mov.w RO,-2[FB] k < (1)
._line 10

###C_SRC: }
exitd

El:

D.15 (@)
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DC

A FUNCTION func

HHEH FRAME AUTO ( X) size 2, offset-2
i FRAME AUTO ( sum)size 2, offset-2
#t# FRAME ARG ( y) size 2, offset8
#t# FRAME ARG ( Z) size 2, offset10
#t# REGISTERARG  ( X) size 2, REGISTERRO
Hit# ARG Size(4) Auto Size(2) Context Size(8)
align
._line 13
###C_SRC: {
.glb $func
$func:
enter #02H <« (7)
mov.w RO,-2[FB] ; x x
._line 16
#H#C_SRC: sum=xX+y+2z;

mov.w -2[FBLRO ; x
add.w 8[FBRO ; vy
add.w 10[FBL,RO ; z

mov.w RO,-2[FB] sum
_line 17
#H#C _SRC: return sum;
mov.w -2[FBJRO ; sum < (8
exitd < (9)
E2:
.END
D.16 2
D.15 1 - © ( main ) D.17 B >1>6GB >0 >
) ( func func ) D.18
D.16 ®->09©->00->01 ( func main ) D.19
. <SP
- i —
- i -
- T
<FB
| FB —
&sp
(Dmain ®
(ENTER )
D.17 main
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DC

&SP
— sum
> x(1)
RO <FB
.
— main
| FB
&« sp
€sp B B
€SP
— y@ < — @) — — y@) — 110))
> z(k) — z() — — z(® — z(®
push
| i — i — i — i
push
— ] — i — — ] — ]
<FB
k - k - k - k
<FB <FB
- FB - B — - FB - =]
@ ® ®) ©)
(PUSH R (ENTER
D.18 func
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DC

<SP
— sum
— x(i)
<FB
| RO
— main func
. =:]
<sp
— y(@ — MORES
- 2(K) - 2(K) —
i A <SP
— i — 1 — — 1
— i — i — - i
- k — k  — » k
<FB <FB
- FB L FB — — FB
® ©)] )@y
EXT ) (P )
D.19 func
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D.4. auto

DC

auto D.20
auto
void func(void)
{
int i J, K
for(i=0;i<=0;i++ ¥
i
}
¢ )
for(jFOXFF ; j<=0 ;- ){
J
}
¢ )
for(k=0 ; k<=0 ; k++
k
}
}
D.20 C
3 auto 1] k (FB
) D.20
D.21
#H#H FUNCTION func
S FRAME AUTO ( k) size 2, offset -2 <
HHH FRAME AUTO ( ) size 2, offset -2 <2
HHH FRAME AUTO ( i) size 2, offset -2 < (3)
.section program
._file ‘testl.c'
_line 3
glb _func
_func:
enter #02H
( )
3 auto (ONE) FB -2
D.21
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D.5.

)

@

RO

RO

DC
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E.1.

E.1.1.

E1 15

E.l

assert.h

ctype.h

errno.h

float.h

limits.h

locale.h /

math.h

setjmp.h

signal.h

stdarg.h

stddefh

stdio.h (1) FILE
@
&)

stdlib.h

string.h

time.h

-212-



E.1.2.

assert.h

assert

b

isalnum
isalpha
iscntrl
isdigit
isgraph
islower
isprint
ispunct
isspace
isupper
isxdigit 16
tolower
toupper

errno.h
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float.h

long double  double long double double
DBL._DIG double 10 15
DBL_EPSILON 1.0+DBL_EPSILON 1.0 2.2204460492503131e-16
DBL_MANT _DIG double 53
DBL_MAX double 1.7976931348623157e+308
DBL_MAX 10_EXP | double 308
10
DBL_MAX EXP double 1024
DBL_MIN double 2.2250738585072014e-308
DBL_MIN_10_EXP double -307
10
DBL_MIN_EXP double -1021
FLT DIG float 10 6
FLT _EPSILON 1.0+FLT_EPSILON 1.0 1.19209290e-07F
FLT MANT DIG float 24
FLT MAX float 3.40282347e+38F
FLT MAX_10_EXP float 38
10
FLT_MAX_EXP float 128
FLT MIN float 1.17549435e-38F
FLT MIN_10_EXP float -37
10
FLT MIN_EXP float -125
FLT _RADIX 2
FLT ROUNDS 1( )
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limits.h

MB_LEN_MAX 1

CHAR_BIT char 8

CHAR_MAX char 255

CHAR_MIN char 0

SCHAR MAX signed char 127

SCHAR_MIN signed char -128

INT MAX int 32767

INT _MIN int -32768

SHRT MAX short int 32767

SHRT MIN short int -32768

LONG_MAX long 2147483647
LONG_MIN long -2147483648
LLONG_MAX signed long long int 9223372036854775807
LLONG_MIN signed long long int -9223372036854775808
UCHAR_MAX unsigned char 255

UINT_MAX unsigned int 65535

USHRT MAX unsigned short int 65535

ULONG_MAX unsigned long int 4294967295
ULLONG_MAX unsigned long long int 18446744073709551615

locale.h

localeconv

lconv

setlocale
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math.h

acos

atan

atan2
ceil
cos
cosh
exp
fabs
floor
fmod
frexp
labs long
ldexp

setimp.h

longjmp
setjmp

Siﬁnal.h

/
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stdarg.h

stddef.h

stdio.h

FILE

init

clearerr ( )
fgete
getc
getchar stdin
foets
gets stdin
fread
scanf stdin
fscanf
sscanf
fpute
putc
putchar stdout
fputs
puts stdout
fwrite
perror stdout
printf stdout
fflush
Fprintf
sprintf
viprintf
vprintf stdout
vsprintf
ungetc
ferror
feof EOF(End Of File)
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stdlib.h
]

abort
abs int

atof double
atol int
atol long
bsearch
calloc o )
div int

free
labs long
1div long
malloc
mblen
mbstowces

mbtowe
gsort
realloc
strtod double

strtol long

strtoul unsigned long
westombs

wctomb
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string.h

strepy
strncpy (n )
strcat
strncat (n )
stremp
streoll ( )

stricmp ( )
strncmp (n )

strnicmp (n )
strchr
strespn
strpbrk
strrchr
strspn
strstr
strtok
strlen

strerror
strxfrm ( )
bzero ( )
bcopy
memcpy (n )
memset
mememp (n )

memicmp ( )
memchr

time.h
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E.2.

E.2.1.

)

@

®

@
®)

®)

)

©®
(),
(10)

11

119

sin  cos

10
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E.2.2.
a.
E.2
E.2

strcpy o
strncpy (n ) o
strcat o
strncat n ) o
stremp o
strcoll ( o
stricmp ( o
strncmp (n ) o
strnicmp (n o
strchr o
strcspn o
strpbrk o
strrchr o
strspn o
strstr o
strtok ><
strlen o
strerror =<
strxfrm strxfrm o

b

E.3
E.3

isalnum o

isalpha o

iscntrl o

isdigit o

isgraph o

islower o

isprint o

ispunct o

isspace o

isupper o

isxdigit 16 o

tolower o

toupper o
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E4

E.4

init

clearerror

fgetc

getc

getchar

stdin

foets

gets

stdin

fread

scanf

stdin

fscanf

sscanf

fpute

putc

putchar

stdout

fputs

puts

stdout

fwrite

perror

stdout

printf

stdout

fflush

fprintf

sprintf

vfprintf

vprintf

stdout

vsprintf

ungetc

ferror

feof

EOF(End Of File)

XIX XXX XX XXX XXX XX XXX XX XXX X[X]|X[X]|X

E5

E.5

calloc

o )

free

malloc

realloc

XX |X|X
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e.
E.6
E.6
bzero ( o
bcopy o
memcpy (n o
memset o
mememp (n o
memicmp ( o
memmove o
memchr o
E.7
E.7
abort o
longjmp o
setjmp o
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E.8

E.8

acos

asm

atan

atan2

ceil

COoSs

cosh

exp

fabs

floor

fmod

frexp

labs

long

Idexp

log

log10

modf

pow

sin

sinh

sqrt

tan

tanh

0(0|0J0|0|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O]|O|O]|O

E9

E.9

abs

bsearch

div

int

labs

long

1div

long

qsort

rand

srand

rand

0(0]0]0|0|0]|0|O
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E.10

E.10
atof double o
atol nt o
atol long o
strtod double o
strtol long o
strtou unsigned long =

E.11

E.11
mblen o
mbstowces o
mbtowce o
westombs o
wctomb o

k.
E.12

E.12
localeconv leonv o
setlocale o
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E2.3.

abort

#include <stdlib.h>

void abort( void );

abort

abs

int
#include <stdlib.h>

int abs(n );

int n;

nt n © )
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acos

#include <math.h>

double acos(x);

double x;
e x -1.0 1.0 0
® 0 TT

asin

#include <math.h>

double asin(x );

double x;
e x -1.0 1.0 0
[ ) -T2 TU2

atan

#include <math.h>

double atan(x );

double x;

-T2 TU2
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atan2

nen ne, "

X y
#include <math.h>

double atan2(x , y );

double x;
double y;

TU TT

atof

#include <stdlib.h>

double atof( s );

const char _far *s;

atoi
nt
#include <stdlib.h>
int atoi( s );

const char _far *s;

int
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atol
long
#include <stdlib.h>
long atol(s );

const char _far *s;

long
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E

bco

#include <string.h>

void beopy( sre, dtop, size );

char _far *src;
char _far *dtop;
unsigned long size;

dtop sre size

bsearch

#include <stdlib.h>

void _far *bsearch(key, base, nelem, size, cmp );

const void _far *key;
const void _far *base;
size_t nelem;

size_t size;

int cmp();

(]
° NULL
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bzero

( )
#include <string.h>

void bzero( top, size );

char _far top;
unsigned long size;
top size 0
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E
calloc

#include <stdlib.h>

void _far * calloc(n, size );

size_tn;
size_t size;

malloc

ceil

thinclude <math.h>

double ceil(x );

double x;

X double
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clearerr

#include <stdio.h>

void clearerr( stream );

FILE _far *stream;

COoS

#include <math.h>

double cos(x);

double x;

cosh

#include <math.h>

double cosh(x );

double x;

nen
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| m

div
int
#include <stdlib.h>

div_t div( number, denom );

nt number;
int denom;

"number" "denom"

® '"number" "denom" div_t
® div_t stdlib.h int quot int rem

L]
x
I |

#include <math.h>

double exp(x );

double x;

nn
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fabs
e,

#include <math.h>

double fabs(x );

double x;

feof

(EOF)
#include <stdio.h>

int feof( stream );

FILE far *stream;

° EOF o )
° NULL(0)

° EOF
® (OxlA
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ferror

#include <stdio.h>

int ferror( stream );

FILE far *stream;

° NULL(0)

® (xl1A

fflush
e

#include <stdio.h>

int fflush( stream );

FILE far *stream;

0

-236-



fgetc
1
#include <stdio.h>
int fgetc( stream );

FILE far *stream;

) EOF

#include <stdio.h>

char _far * fgets( buffer, n, stream );

char _far *buffer;
mt n;
FILE far *stream;

° ( )
® NULL
° (buffer)
@ (¥n)
©) n-1
6))
° ('¥0)
) (¥n)
® (OxlA
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floor

#include <math.h>

double floor( x );

double x;

double

fmod
e,

#include <math.h>

double fmod(x ,y );

double x;
double y;

nn nen

Xy

fﬁrintf

#include <stdio.h>

int fprintf( stream, format, argument... );

FILE far *stream;
const char _far *format;

[

° EOF
® format argument

® format printf
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fputc
1
#include <stdio.h>

int fputc( ¢, stream );

nt c;
FILE far *stream;

°
) EOF

iﬁuts

#include <stdio.h>

int fputs ( str, stream );

const char _far *str;
FILE far *stream;

° 0
° 0 (EOF)

-239-



fread

#include <stdio.h>

size_t fread( buffer, size, count, stream );

void _far *buffer;

size_t size; 1
size_t count,

FILE far *stream;

() size count
(buffer)

® count

® (Oxl1A

free

#include <stdlib.h>

void free( cp );

void _far *cp;

) malloc calloc
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frexp

#include <math.h>

double frexp( x,prexp );

double x;
int _far *prexp; 2

nn

fscanf

#include <stdio.h>

int fscanf( stream, format, argument... );

FILE _far *stream;
const char _far *format;

( argument
[ ) EOF EOF

® format argument
® argument

® (Oxl1A
® format scanf
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fwrite

#include <stdio.h>

size_t fwrite( buffer, size, count, stream );

const void _far *buffer;

size_t size; 1
size_t count,

FILE far *stream;

) size count
[ count

-242-



H

etc

#include <stdio.h>

int getc( stream );

FILE _far *stream;

® 1

ﬁetchar

stdin 1
#include <stdio.h>

int getchar( void );

(stdin) 1

-243-



gets
stdin
#include <stdio.h>

char _far * gets( buffer );

char _far *buffer;

° ( )
) NULL

® stdin 1 (buffer)

° (¥n) (¥0)

® (Oxl1A
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E
init

#include <stdio.h>

void init( void );

o speed init_prn UART

isalnum

A Z a 2 © 9
#include <ctype.h>

int isalnum(c );

nt c;
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isalpha
A Z a 2

#include <ctype.h>

int isalpha(c);

nt ¢;

L 0

L4 0
iscntrl

(0x00 O0x1f 0x7f
#include <ctype.h>

int isentrl(c );

nt ¢;
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isdigit
© 9
#include <ctype.h>
int isdigit(c );
int ¢
L 0
L4 0

is%raﬁh

(0x21 0x7e)
#include <ctype.h>
int isgraph(c );
int ¢
L 0
° 0
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islower

(a 2
#include <ctype.h>

int islower( ¢ );

nt c;

isErint

(0x20 0x7e)

#include <ctype.h>

int isprint( ¢ );

int ¢

® 0
L4 0
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ispunct

#include <ctype.h>

int ispunct(c);

nt c;

issEace

#include <ctype.h>

int isspace(c );

nt ¢;
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isupper

#include <ctype.h>

int isupper(c);

nt c;

st%n
16 © 9 AF ald

#include <ctype.h>

int isxdigit(c );

nt c;
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m
i

labs

long

#include <stdlib.h>

long labs(n );

long n; long
long © )

Idexi

thinclude <math.h>

double 1dexp( x,exp );

double x;
int exp;

"X"*(Z nexpu )
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Idiv
]

long
#include <stdlib.h>

1div_t ldiv( number, denom );

long number;
long denom;

"number" "denom"

® '"number" "denom" Idiv_t
® Idiv_t stdlib.h long quot,long rem

localeconv

lconv
thinclude <locale.h>

struct lconv _far *localeconv( void );
struct lconv *localeconv(void ); [NC308 ]

lconv
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#include <math.h>

double log( x );

double x;

nen

exp

log10
]

#include <math.h>

double log10(x );

double x;

nen
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longimp
]

#include <setjmp.h>

void longjmp( env, val );

jmp_buf env;

nt val; setjmp

. llenV"

) setjmp

. "Va n Setjmp "Val" "0"
" 1"
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E

malloc
malloc
#include <stdlib.h>

void _far * malloc( nbytes );

size_t nbytes;
NULL
malloc @ @
1 free
) free
free
Heap
Low
free malloc
-
v
A A A
v v v
High
) free
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malloc

® free
Heap
Low
free malloc
A
\ 4
A A
\ 4 \ 4
High
2 free
[}
Heap
Low
A
malloc malloc
— |1 )
\ 4 \ 4
High
(]
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mblen

#include <stdlib.h>

int mblen (s,n);

const char _far *s;

size_tn;

[ ]

(] s -1
s NULL 0

mbstowcs

#include <stdlib.h>

size_t mbstowcs(wes,s,n);

wchar t_far *wecs;
const char _far *s;
size_tn;

®
® -1
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mbtowc

#include <stdlib.h>

int mbtowe( wes,s,n );

wchar_t _far *wes;
const char _far *s;

size tn;

[ ]

() 1
(] s NULL 0

memchr

#include <string.h>

void _far * memchr(s, ¢, n);

const void _far *s;

int ¢;

size_tn;

° "e" ( )

) e NULL

° ng "m" "
° -0[3 5], -OR, -08, -OR_MAX, -OS_MAX
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memcmp

2 (n )
#include <string.h>

int mememp(sl, s2, n);

const void _far *s1; 1
const void _far *s2; 2
size tn;

° ==0 2
° >0 (s1)
° <0 2 (s2)

=

° -0[3 5], -0OR, -0S, -OR_MAX, -0OS_MAX

memcpy

(n )
#include <string.h>

void _far * memcpy(sl, s2, n);

void _far *s1;
const void _far *s2;
size tn;

o #include
<string.h> #undef memcpy
. "Sl" "n" HSZH

° -0[3 5], -OR, -0S, -OR_MAX, -0S_MAX
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memicmp

2 (n ) ( )

#include <string.h>

int memicmp( s1, s2, n);

char _far *s1; 1

char _far *s2; 2

size tn;

° ==0 2

° >0 1 1

° <0 2 (s2)

o 2 n

° -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
memmove

#include <string.h>

void _far * memmove(sl, s2,n);

void _far *s1;
const void _far *s2;
size tn;

-0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
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memset

#include <string.h>

void _far * memset(s, ¢, n );

void _far *s;
nt c;
size tn;

o #include
<string.h> #undef memcpy
. HS" Hn" HCH

o -0[3 5], -OR, -0S, -OR_MAX, -0S_MAX

modf

#include <math.h>

double modf (val,pd );

double val;
double _far *pd;
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error

stderr
#include <stdio.h>

void perror( s );

const char _far *s;

W

thinclude <math.h>

double pow( x,y );

double x;
double y;

nen ne "

Yy
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printf
stdout
#include <stdio.h>

int printf( format, argument... );

const char _far *format;

format % (0
%[ 1C I 1 at h]
%-05.81d
[ J
) EOF
® format argument stdout
® argument far
o)
) d I
10
® u
10
[ J 0
8
® X
16 0AH OFH "abcdef"
) X
16 0AH OFH
"ABCDEF"
[ J c
1 (ASCm )
[ J S
far (char*)  ( ¥(0' )
wchar_t
®
( ) 24
[ J n
n
[ J e
double [-ld.dddddde==dd
) E
e E e
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printf
) f
double [-]d.dddddd
L4 g
double e f f
-4 e
] G
e E g
[ J
)
. "
) #
0 0
x X 0 0x 0X
e E f
g G 0
()
° 10
°
. L] O
VOI
)
° *)
3
6
0
) di1ouzx X
1) 0"
@
3
4 1
5 0
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printf

@ *)

) 1 diouxXn long int unsigned long int
) h dio0omuxIX short int unsigned short int

1 h d ouzx Xn
L e E f

i
g G double

EutC

1
#include <stdio.h>

int putc(c, stream );

nt ¢;
FILE far *stream;

[ ]
) EOF
1
C L e E fg long double
long double  double L double
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putchar
stdout 1
#include <stdio.h>
int putchar(c );
nt c;
[ ]
) EOF
stdout 1

Eu'[S
stdout

#include <stdio.h>

int puts(str);

char far *str;

® 0

° -1(EOF)

® stdout

° (20" (¥n")
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E
ﬂSOﬂ

#include <stdlib.h>

void gsort( base,nelen,size,cmp(el,e2));

void _far *base;
size_t nelen;
size_t size;

int cmp();

-267-



E
rand

#include <stdlib.h>

int rand( void );

® srand seed

° 0 RAND MAX

realloc

#include <stdlib.h>

void _far * realloc( cp, nbytes );

void _far *cp;

size_t nbytes; ( )
[ J

° NULL

° malloc  calloc

° "cp" "nbytes"
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E

scanf
stdin
#include <stdio.h>
#include <ctype.h>

int scanf( format, argument... );

const char _far *format;

format % 0
%[ 1L 1L atL D]
%*51d
(] argument
® stdin EOF EOF
® format stdin argument
®  argument far
o ¢ []
® (OxlA
(0
° d
10
[ 1
10 8 16 8 0
16 0x 0X
L u
10
[ 0
8
() x X
16 0AH OFH
([ S
¥0' ¥0'
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scanf

[ c
2
¥0'
¢ p
o (]
[] ( )
[ ( ) ]
|¥0V
[ J n
° e Ef g G
1
double float

@ )

() *
()

[ 10 1

° ( isspace()

)

@ 1L h

) 1 dioux long int unsigned long int

e Ef g G double

) h dioux short int unsigned short int

) I h d ioux

) L e Ef g G float
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setimp
-]

#include <setjmp.h>

int setjmp( env );

jmp_buf env;

longjmp

" "

env

setlocale

#include <locale.h>

char _far *setlocale( category,locale );

int category;
const char _far *locale;

°
) NULL

sin

#include <math.h>

double sin(x );

double x;

HX"
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sinh

#include <math.h>

double sinh(x );

double x;

nn

sprintf

#include <stdio.h>

int sprintf( pointer, format, argument... );

char _far *pointer;
const char _far *format;

® format argument pointer
® format printf

sqrt
-]

#include <math.h>

double sqrt(x );

double x;
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srand

#include <stdlib.h>

void srand( seed );

unsigned int seed;

"seed" rand

sscanf

#include <stdio.h>

int sscanf( string, format, argument...);

const char _far *string;
const char _far *format;

° argument

° (¥0) EOF

® format argument
® argument far

® format scanf
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strcat

#include <string.h>

char _far * strcat(sl, s2);

char far *sl;
const char _far *s2;

(s1)
. "Sl" st"
() NULL
() -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX

strchr

#include <string.h>

char _far * strchr(s, ¢);

const char _far *s;

nt ¢;

. HSH HCH

. HSH HCH NULL

. IISH "C"

e X0

[ ) -0[3 5],-OR, -0S, -OR_ MAX, -OS_ MAX
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strcmp

2
#include <string.h>

int stremp( s1, s2);

const char _far *s1; 1
const char _far *s2; 2

[ ] = :0 2
° >0 1 (sD
° <0 2 (s2)

#include<string.h> #undef stremp
e NULL 2
° -0[3 5], -OR, -08, -OR_MAX, -OS_MAX

strcoll

2
#include <string.h>

int streoll(s1, s2);

const char _far *s1; 1
const char _far *s2; 2
(] ==0 2

° >0 1 (s1)

° <0 2 (s2)

-0[3 5], -OR, -08S, -OR_MAX, -OS_MAX
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strcpy
|

#include <string.h>

char _far * strepy( s1, s2);

char far *sl;
const char _far *s2;

® #include
<string.h> #undef strcpy

o 1" "s2" (NULL )

° NULL

o -0[3 5], -OR, -08S, -OR_MAX, -OS_MAX

strcspn

#include <string.h>

size_t strespn(sl, s2);

const char _far *s1;
const char _far *s2;

. llslll "82"

. I¥OV
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stricmp

2 ( )
#include <string.h>

int stricmp( s, s2);

char _far *s1; 1
char far *s2; 2

[ )
° >0 (s1)
° <0 2 (s2)

—

NULL 2

strerror

#include <string.h>

char _far * strerror( errcode );

nt errcode;

stderr
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strlen

#include <string.h>

size_t strlen(s);

const char _far *s;

"S" (NULL )

strncat

)
#include <string.h>

char _far * strncat(sl, s2,n);

char far *sl;
const char _far *s2;

size tn;

. "S]_" "n" "S2"
° NULL

° -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
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strncmp

2 th )
#include <string.h>

int strnemp(s1, s2,n);

const char _far *s1; 1
const char _far *s2; 2
size tn;

(] = :0 2
° >0 1 (sD
° <0 2 (s2)

® NULL 2 "n"
° -0[3 5],-0OR, -0S, -OR_MAX, -0S_MAX

strncpy
-]

#include <string.h>

char _far * strncpy(sl, s2, n );

char far *sl;
const char _far *s2;

size tn;
® "sl1" "n" "s2"
n
¥0' "s2" "n"
"n" ¥0'
° -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
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strnicmp

2 th ) ( )
#include <string.h>

int strnicmp( s1, s2, n);

char _far *s1; 1

char far *s2; 2

size tn;

(] ==0 2

° >0 2

° <0 2 (s2)

e NULL 2 "n"

) -0[3 5], -OR, -0S, -OR_MAX, -OS_ MAX

strﬁbrk

#include <string.h>

char _far * strpbrk(sl, s2);

const char _far *s1;
const char _far *s2;

° ( )

) NULL

. "S]_" HSZU

. l¥0'

° -0[3 5], -OR, -0S, -OR_MAX, -OS_ MAX
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strrchr

#include <string.h>

char _far * strrchr(s, ¢ );

const char _far *s;

nt c;

. HS" "CH

. Ns" NC" NULL

. "S" "C"

. |¥OV

° -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX

strspn

#include <string.h>

size_t strspn(s1, s2);

constchar _far sl;
const char _far s2;

[

) g1 ngon

) ¥0'

o -0[3 5], -OR, -08, -OR_MAX, -OS_MAX
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strstr

#include <string.h>

char _far * strstr(sl, s2);

const char _far *s1;
const char _far *s2;

) ( )

° NULL

o "s1" ngon ( )
o -0[3 5], -OR, -0S, -OR_MAX, -OS_MAX

strtod
]

#include <string.h>

double strtod( s,endptr );

const char _far *s;
char _far * _far *endptr;

® 1=0L double

-0[3 5], -OR, -08, -OR_MAX, -OS_MAX

-282-



strtok

#include <string.h>

char _far * strtok(s1, s2);

char far *sl;
const char _far *s2;

°
) NULL
°
NULL ("s1"
NULL ) "s1" NULL
° -0[3 5], -OR, -0S, -OR_MAX, -OS_ MAX

strtol
e

long
#include <string.h>

long strtol( s,endptr,base );

const char _far *s;
char _far * _far *endptr;

int base; (0 36) 0
° ==0L
) I=0L long

-0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
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strtoul

unsigned long
#include <string.h>

unsigned long strtoul( s,endptr,base );

const char _far *s;
char _far * _far *endptr;

int base; (0 36) 0
(] ==0L
) I=0L unsigned long

-0[3 5], -OR, -0S, -OR_MAX, -OS_MAX

strxfrm
e

#include <string.h>

size t strxfrm(s1,s2,n);

char _far *s1;
const char _far *s2;
size_tn;

-0[3 5], -OR, -08, -OR_MAX, -OS_MAX
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tan

#include <math.h>

double tan(x );

double x;

nen

tanh
]

thinclude <math.h>

double tanh(x);

double x;

ne M

tolower

#include <ctype.h>

int tolower( ¢ );

nt c;
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toupper

nt c;
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E
uncl;etc

1

#include <stdio.h>

int ungetc( c, stream );

nt c;
FILE _far *stream;

L 1

o EOF EOF
EOF

L4 1

® (xIA
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E
wﬁﬁﬂnﬁ

#include <stdarg.h>
#include <stdio.h>

int vfprintf( stream, format, ap... )

FILE _far *stream;
const char _far *format;
va_list ap;

vEﬂnﬁ

stdout

#include <stdarg.h>
#include <stdio.h>

int vprintf( format, ap...);

const char _far *format;

stdout
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vsprintf

#include <stdarg.h>
#include <stdio.h>

int viprintf( s, format, ap...);

char _far *s;
const char _far *format;
va_list ap;

far
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E

wcstombs

#include <stdlib.h>

size_t _far westombs(s, wes, n);

char _far*s;
const wchar_t_far *wecs;
size_tn;

o
® -1

wctomb

#include <stdlib.h>]

int wetomb( s,wchar );

char _far*s;
wchar_t wchar;

® -1
® 0 0
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E.2A4.
a.
b
-0[3 5], -OR, -0S, -OR_MAX, -OS_MAX
-Ono_stdlib
@)
strepy memcpy E.13
E.13
strepy 1 far strepy( str, "sample");
2
memcpy 1 far memcpy(str ,"sample", 6);
9 far memcpy(str , fp, 6);
3
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E.3.
scanf printf
E.3.1.
E.1 1 ( 25 3
fgets 2 fgetc fgetc 3
( ) 3
3
1 2 3
1 2 3
fputs > > _pput
fwrite >
putc

E1l
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E.3.2.
E.2
a 3
b
C.
E.2

a 3

3 M16C/80 1
3 (UART) _sget _sput
_pput

@
[ J
) 20MHz
[ 16

@
® UART1
) 9600bps
° 8
[ ]
® 2

init  (init.c)
3 C device.c
3 E.14
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-294-

E.14 3
(int )
_sget
_sput EOF
_bput
(int ) (int )
_sput 1
_bput EOF
M16C/80 2 UART UART1 device.c
UARTO
® UARTO e #define UARTO 1
device.c

) UARTO e, -DUARTO
2 UART

(1) devicec

(2)  #pragma EQU UARTO UART1

3) 3 _sget _sput UARTO _sget0 _sput0

(4)  speed UARTO speed0

device.c

init  (init.c)
b.
stdin stdout stderr stdaux stdprn 5
stdio.h
( ) ( EOF )
E.15
stdin
stdout
stderr stderr  stdout
stdaux
stdprn
E3 (stdin)
(stdout)
stderr stdout #define
fgetc fpute



<

H%

getchar <

7]

3|8
=

e

stdin

putchar

U

ko]
c
Z]

L

> stdout

I

E!

:

fgetc

P

;

getc <

fgets

fread

sprintf

Ut

=

A

o

&

stream="?

putc

»

fputs

7]

pu

fwrite

Lt

“!

viprintf

> stream="?

stdin

i

»la

ﬂ

stdaux

stdprn

||

stdout

> stdaux

!

stdpm

E.3

EA4 stdio.h
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I/
*

* standard I/O header file
« )

typedef struct _ibbuf {

char _buff; * Store buffer for ungetc */ <
int _cnt; * Strings number in _buff(1 or 0) */ <2
int _flag; [*Flag */ <3
int _mod; [ Mode */ <4
int (*_func_in)(void); * Pointer to one byte input function */ < (5
int (*_func_out)(int); [* Pointer to one byte output function */ < (6)
}FILE;
#define  _IOBUF_DEF
()
extern FILE_ioB[];
#define  stdin (&_iob[0]) /* Fundamental input */
#define  stdout (&_iob[1]) /* Fundamental output */
#define  stdaux (&_iob[2]) /* Fundamental auxialiary input output */
#define  stdpm (&_iob[3]) /* Fundamental printer output */
#define  stderr stdout /¥ NC no-support */
!
!
#define  _IOREAD 1 /* Read only flag */
#define  _IOWRT 2 [*Write only flag */
#define  _IOEOF 4 /* End of file flag */
#define  _IOERR 8 [* Error flag */
#define _IORW 16 /* Read and write flag */
#define _NFILE 4 [* Stream number */
#define  _TEXT 1 [* Text mode flag */
#define  _BIN 2 /* Binary mode flag */
( )
E4 stdio.h (stdio.h)
E.4 ®» ® E.4 6]
©)
(1) char_buff
scanf fscanf 1
ungetc
(2) int_cnt
_buff © 1)
(3 int_flag
(_IOREAD) (_IOWRT) (_LIORW)
(_IOEOF) (IOERR)

® [OREAD _IOWRT _IORW

® _[OEOF _IOERR

EOF
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(4) int_mod
(TEXT) (_BIN)
[ J
feetc fputc
[ J
(5)  int (*_func_in)()
(IOREAD)
NULL
2 3
6 int *_func_out)()
(_IOWRT)
(_IOREAD _IORW)
3
2 3
char buff
NC308
init ncrt0.a30
E.5 init

-297-

(fgetc.c fputc.c)

(_IORW)

NULL

init



#include <stdio.h>
FILE _iob[4];
void init( void );

void init( void )

{

stdin->_cnt = stdout->_cnt = stdaux->_cnt = stdprn->_cnt=0;

stdin->_flag = _IOREAD;
stdout->_flag =_IOWRT:
stdaux->_flag = _IORW;
stdprn->_flag = _IOWRT,

stdin->_mod =_TEXT,
stdout->_mod =_TEXT;
stdaux->_mod =_BIN;
stdprn->_mod = _TEXT;

stdin->_func_in = _sget;

stdout->_func_in = NULL;
stdaux->_func_in = _sget;
stdprn->_func_in = NULL,;

stdin->_func_out=_sput;

stdout->_func_out=_sput;
stdaux->_func_out = _sput;
stdprn->_func_out = _pput;

#ifdef UARTO
speed(_96, B8, PN, _S2);
#else * UARTL : default */
speed(_96, B8, PN, _S2);

#endif
init_prn();

E5 init (init.c)

M16C/80 2 UART nit

device.c UARTO _sget0 _sputO speedO
(1) UARTO (stdaux)
2 (flag) (_mod)
6)) 3
(4)  speed UARTO speedO

E.6 init
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void init( void )

{
()
stdaux—>_fl-ag =_IORW; <2
()
stdaux—>_rﬁod =_TEXT, <2
()
stdaux—>_fl-mc_in =_sget0; < (3) UARTO 3
()
stdaux—>_fL-1nc_out =_sput0; < (3) UARTO 3
()
speed(_96,' _B8, _PN, _S2); < (4) UARTO speed
init_prn();
}
E.6 init
2
6))
(0] (makefile.dos
6))
6)) E.7 ©@ E.8

%nc308 -c -g -osample ncrt0.a30 device.r30 initr30 sample.c<RET>

device.c init.c

E.7

% make <RET>

E.8
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NC308

F.1.

NC308
F1 F3

nc308: [ ]

F.1 nc308

[Error(cpp308. ):
[Error(ccom): ) 1
[Fatal (ccom): . 1

F.2

[Warning(cpp308. ):

[Warning(ccom): , 1

F.3
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F.2. nc308
F1 F2 nc308
F.1 nc308 (@)
Arg list too long .
-
v
Cannot analyze error . ( )
=
command-file line characters exceed | o 2048
2048.
= 2048
Core dump(command_name) . Core Dump Core
dump
-
Exec format error .
-
Ignore option -?' e NC308 -?
=
illegal option e -as308 -In308
100
= 99
Invalid argument . ( )
=
Invalid option "-?' o
-
[ )
=
Invalid option o' o
=
Invalid suffix 'xxx' e NC308 (c i.a30 r30 x30
)
-
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F.2 nc308 )
No such file or directory .
=
Not enough core .
=
Permission denied .
=
can't open command file e @
=
too many options . 100
= 99
Result too large .
=
Too many open files .
=
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cpp308
E3 F5 cpp308
F.3 cpp308 (@)

1 illegal command option . 2
= 1
[ ]
=
o 2
= 1
° 0
= 0
[ )

-1
= -1 8
o -1
= 1
[ 'D
( )
= D
[ 'D
= D
o -U
( )

=
e cpp308
=

11 cannot open input file. .
=

12 cannot close input file. .
=

14 cannot open output file. °
=

15 cannot close output file. .
=

16 cannot write output file .
=
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F4 cpp308 @
17 | input file name buffer overflow | e
= (
1 )
18 not enough memory for macro | e
include file not found =
21 include file not found o
=
-1
22 illegal file name error .
=
23 | include file nesting over . (40)
= 40
25 | illegal identifier o  #define
=
26 illegal operation . #f #Helseif #Hassert
=
27 macro argument error .
=
28 input buffer over flow .
= 1 1023
1023
29 EOF in comment .
=
31 EOF in preprocess command o
=
32 unknown preprocess command | e
= cpp308
#include #define #undef #f #ifdef #ifndef #Helse
#endif #elseif #line #assert #pragma #Herror
33 | new_line in string o
34 string literal out of range 509 509
characters = 509
35 macro replace nesting over ° (20)
=
41 include file error e finclude
=
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F5 ¢pp308 3)
43 illegal id name o #Hdefine
_FILE _ _LINE_ _ DATE _ TIME _
=
44 token buffer over flow o #Hdefine
=
45 | illegal undef command usage o #Hundef
=
46 undef'id not found o Hundef
_FILE _ _LINE_ _ DATE __ TIME _
=
52 | illegal ifdef / ifndef command | e  #ifdef
usage =
53 elseif / else sequence erro o #f #fdef #ifndef #elseif  #Helse
= #Helseif  #Helse #Hif #Hifdef #Hifndef
54 endif not exist o #hf #fdef #ifndef #endif
= #endif
55 endif sequence error o #f #fdef #ifndef #endif
= #Hendif #if #ifdef #Hifndef
61 illegal line command usage o Hline
=
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F.4. cpp308
F6 cpp308
F.6 cpp308
81 reserved id used e cpp308
_FILE__ _LINE_ _ DATE_ _ TIME__
=
82 assertion warning o Hassert 0
=
83 garbage argument .
= ¢ ..... /)
84 escape sequence out of range for | 255
character
= 255
85 redefined .
=
87 [* within comment . [*
=
88 Environment variable 'NCKIN' | e NCKIN
must be 'SJIS' or 'EUC' = NCKIN "SJIS" "EUC"
90 ' " in #if is not defined o #if
soit's treated as 0 =
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F.5. ccom308
F7 F18 ccom308
F.7 ccom308 (@)
#pragma redefined | e #pragma
= #Hpragma 1
#pragma function | ¢ #pragma long long
argument is long-long or double double
= '"#pragma " long
long double
#pragma & function | ¢ #pragma
prototype mismatched
=
#pragma function | ¢ #pragma
argument is struct or union struct / union
= int short 2
#pragma must be declared | ¢ #pragma
before use
=
#pragma BITADDRESS variable is not | ¢  #pragma BITADDRESS _Bool
_Bool type
= #pragma BITADDRESS _Bool
#pragma INTCALL function's argument | ¢  #pragma INTCALL C
on stack
= #pragma INTCALL C
#pragma  PARAMETER  functions | ¢  #pragmaPARAMETER
register not allocated
=
'const' is duplicate e const 2
=
'far' & 'near’ conflict . C ) near / far
= near/ far
'far' 1s duplicate o far 2
= far
'near' is duplicate e near 2
= near
'static’ is illegal storage class for | e
argument
=
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F.8 ccom308 2
'volatile' is duplicate e volatille 2
=
(can't read C source from filename line | o filename
for error message)
=
(can't open C source filename for error | e
message) =
-M82,-M90 duplicated option . ”-M82”  ”-M90”
:> ”_MSZ” ”_Mgo”
argument type given both places .
=
array of functions declared .
=
array size is not constant integer o
=
asm('s string must have only 1 $b e asm $b
= $b 1
asm()'s string must not have more than | ¢ asm $3$ $@ 3
3 $$ or $@
= $3(@ 2
auto variable's size is zero e auto 0
=
bitfield width exceeded .
=
bitfield width is not constant integer .
=
can't get bitfield address by '&' operator | e &
= &
can't get inline function's address by '&' | o &
operator = &
can't get size of bitfield .
=
can't get void value o void void
=
can't output to .
=
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function nitialized

function member declared

F.9 ccom308 3)
can't open .
=
can't set argument .
C )
=
case value is duplicated e case
= 1 switch case
conflict declare of o 1 2
= 2
conflict function argument type of o
=
declared register parameter function's | ¢ #pragma PARAMETER
body declared
= #pragma PARAMETER
default function argument conflict .
=
default: is duplicated e default
= 1 switch default 1
do while( struct/union ) statement e dowhile struct/union
= dowhile
do while( void ) statement e dowhile void
= dowhile
duplicate frame position defind . auto 2
=
Empty declare o
=
float and double not have sign e float double signed/unsigned
=
floating point value overflow o
=
floating type's bitfield o
=
for(; struct/union; ) statement o for 2 struct/union
= for 2
for(; void ; ) statement o for 2 void
= for 2
[ )
=
[ )
=
[ )

function returning a function declared

U
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F.10 ccom308 (@)

function returning an array .

=
handler function called o #pragma HANDLER

=
identifier ( ) is duplicated .

=
if( struct/union ) statement o if struct/union

= if
if(void ) statement o if void

= if
illegal storage class for argument, 'inline' | o
ignored

=
illegal storage class for argument, | e
"interrupt' ignored =
incomplete array access .

=
incomplete return type .

=
incomplete struct get by [ ] o

=
incomplete struct member .

=
incomplete struct initialized .

=
incomplete struct return function call .

=
incomplete struct / union's member | o
access

=
incomplete struct / union( )s | e
member access

=
inline function have invalid argument or | e
return code

=
inline function is called as normal
function before

=
inline function's address used o

=
inline function's body is not declared | o
previously =
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F.11 ccom308

®)

inline function ( ) is recursion .
=
interrupt function called o #Hpragma INTERRUPT
=
invalid environment variable : . NCKIN/NCKOUT SJIIS
EUC
=
invalid function default argument .
=
invalid push . void push
= void push
invalid'? : ' operand o
=
invalid ''=' operands o =
=
invalid '&&' operands e &&
=
invalid '&' operands e &
=
invalid '&=' operands o &=
=
invalid '0" operand e ()
= ()
invalid' 'operands .
=
invalid "*=' operands o *=
=
invalid '+ operands o +
=
invalid '+=' operands o 4=
=
invalid ' operands o
=
invalid -=' operands o =
=
invalid /= operands o« /=
=
invalid '<<' operands o <<
=
invalid '<<=' operands o <<=
=
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F.12 ccom308

©

invalid '<=' operands o <=
=
invalid '=' operand o =
=
invalid '=='operands e ==
=
invalid >=' operands o >=
=
invalid >>' operands °« >>
=
invalid ">>=' operands o >>=
=
invalid '[ ]' operands o []
= []
invalid '*=' operands o =
=
invalid '} = operands o« =
=
invalid ', ;' operands .
=
invalid '%="operands o %=
=
invalid ++ operands o ++
=
invalid -- operands .
=
invalid > used °« >
= >
invalid (? 3)'s condition .
=
Invalid #pragma OS interrupt | ¢  #pragma OS INT
number
=
Invalid #pragma INTCALL interrupt | ¢ #pragma INTCALL INT
number
=
Invalid #pragma SPECIAL special page | ¢ #pragma SPECIAL
number
=
invalid CAST operand e cast void
=
invalid asm()'s argument e asm auto
= auto
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F.13 ccom308

invalid bitfield declare .
-
invalid break statements e  break
= witch while do-while for
invalid case statements e switch
= switch
invalid case value e case
=
invalid cast operator e cast
-
invalid continue statements e continue
= while do-while for
invalid default statements e switch
= switch
invalid enumerator initialized .
-
invalid function argument
-
invalid function's argument declaration | e
-
invalid function declare .
-
invalid initializer .
static auto
=
invalid initializer of
-
invalid initializer on array .
=
invalid initializer on char array .
-
invalid initializer on scalar .
-
invalid initializer on struct .
-
invalid initializer, too many brace e auto
= 4
invalid Ivalue . lvalue
=
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F.14 ccom308

®)

invalid lvalue at '=' operator . lvalue
=
invalid member .
=
invalid member used .
=
invalid redefined type name of ( o typedef 2
=
invalid return type .
=
invalid sign specifier e gigned/unsigned 2
=
invalid strage class for data .
=
invalid struct or union type .
=
invalid truth expression o @ 1 void, struct, union
=
invalid type specifier e int int 1 2
float int 1;
=
invalid type's bitfield o
=
invalid type specifier,long long long e long 3
=
invalid unary "' operands o !
=
invalid unary '+ operands °« +
=
invalid unary "' operands o
=
invalid unary " operands « ~
=
invalid void type e void long  signed
=
invalid void type, int assumed e void int
=
invalid size of bitfield o
=
invalid switch statement e gswitch
=
label redefine o 1 2
=
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F.15 ccom308 9
long long type's bitfield e longlong
= long long
mismatch prototyped parameter type .
=
No #pragma ENDASM e #Hpragma ASM #pragma ENDASM
= #pragma ENDASM
No declarator o
=
Not enough memory .
= Windows
not have 'long char' long char
=
not have 'long float' e long float
=
not have 'long short' e long short
=
not static initializer for e static
=
not struct or union type °« > ,
> > :
redeclare of .
=
redeclare of o
=
redefine function o 2
= 1
redefinition tag of enum o
=
redefinition tag of struct .
=
redefinition tag of union .
=
reinitialized of . 2
= 1
reinitialized of 'restrict' is | ¢  restrict
duplicate = restrict
size of incomplete array type o sizeof
=
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F.16 ccom308 (10)
size of incomplete type o  gizeof
=
o  sizeof
[ )
size of void e void
= void
Sorry stack frame memory exhaust, | e 128
max. 128 bytes but now nnn bytes nnn
=
Sorry, compilation terminated because of | e
these errors in
=
Sorry, compilation terminated because of | e (50 )
too many errors.
=
struct or enum's tag used for union o
=
struct or union's tag used for enum .
=
struct or union,enum does not have long struct/union/enum long signed
or sign
=
switch's condition is floating e switch
=
switch's condition is void e gswitch void
=
switch's condition must integer e switch
=
syntax error .
=
System Error... . (
=
too big data-length o 32
=
too big address o 32
=
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F.17 ccom308 (1)
too many storage class of typedef . extern/typedef/static/auto/register
2
= 2
type redeclaration of o 1 2
= 2
typedef initialized o typedef
=
uncomplete array pointer operation .
=
undefined label " "used e goto
=
union or enum's tag used for struct .
=
unknown function argument .
=
unknown member used . ,
=
unknown pointer to structure idetifier " | o > ,
" o > ’
unknown size of struct or union .
=
unknown structure idetifier " " . ,
= )
unknown variable " " used in|e asm
asm()
=
unknown variable
=
unknown variable used )
=
void array is invalid type, int array | ¢ void int
assumed
=
void value can't return e void
=
while( struct/union ) statement e while struct/union
= while
while(void ) statement e while void
= while
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F.18 ccom308 (12)
Zero size array member .
=
[ )
=

! ' 1s recursion, then inline is
ignored
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F.6. ccom308
F19 Fa7 ccom308
F.19 ccom308 (@)
#pragma & HANDLER | e 1 #pragma #pragma HANDLER
both specified
= #pragma #pragma HANDLER
#pragma & INTERRUPT | e 1 #pragma #pragma
both specified INTERRUPT
= #pragma #pragma INTERRUPT
#pragma & TASK both [ e 1 #pragma #pragma TASK
specified
= #Hpragma #pragma TASK
#pragma format error e f#Hpragma
=
#pragma format error, | ® #Hpragma
ignored
=
#pragma not function, | ¢ #pragma
ignored
=
#pragma 's function must be | ¢  #pragma
pre-declared, ignored
= #pragma
#pragma 's function must be | ¢  #pragma
prototyped,ignored
= #pragma
#pragma 's function return | ¢ #pragma
type invalid,ignored
= struct union double
#pragma unknown switch, | ¢  #pragma switch
ignored = switch
#pragma variable initialized, | ® #pragma
initialization ignored
= #pragma
#pragma ASM line too long, then cut o #pragma ASM 1024
= 1024
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F.20 ccom308

@

#pragma directive conflict o 1 #pragma
=
#pragma DMAC duplicate o #pragma DMAC 2
= #pragma DMAC
#pragma DMAC variable must be far | ¢  #pragma DMAC far
pointer for Jgnored DMAC
= #pragma DMAC
#pragma DMAC variable must be | ¢  #pragma DMAC unsigned int
unsigned int for Jgnored DMAC
= #pragma DMAC
#pragma DMAC * s variable must be | ¢  #pragma DMAC
pre-declared,ignored
= #pragma DMAC
#pragma DMAC, register conflict e #Hpragma DMAC
= #pragma DMAC
#pragma DMAC, unknown register | ¢ #pragma DMAC
name used
= #pragma DMAC
#pragma JSRA illegal location, ignored | e #pragma JSRA
= #pragma JSRA
#pragma JSRW illegal location, ignored | e #pragma JSRW
= #pragma JSRW
#pragma PARAMETER function's | ¢  #pragma PARAMETER
address used
=
#pragma control for function duplicate, | ¢  #pragma INTERRUPT, TASK,

ignored

HANDLER, CYCHANDLER, ALMHANDLER

= INTERRUPT TASK HANDLER CYCHANDLER,
ALMHANDLER
#pragma unknown switch, ignored e #Hpragma
#pragma
=
'auto' is illegal storage class .
=
'register' is illegal storage class .
=
argument is define by 'typedef, 'typedef | o typedef typedef
ignored
= typedef
assign far pointer to near pointer, bank | ¢ far near
value ignored
= near / far
assignment from const pointer to | e const const const
non-const pointer
=
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F.21 ccom308 (3)
assignment from volatile pointer to | ¢ volatile volatile
non-volatile pointer voiatile
=
assignment in comparison statement .
I "o
block level extern variable initialize | e extern
forbid,ignored =
can't get address from register storage | ¢ register &
class variable = register &
can't get size of bitfield o  sizeof
= sizeof
can't get size of function o  gizeof
= sizeof
can't get size of function, unit size 1 | o -
assumed
= =+ -
char array initialized by wchar_t string | ¢  char wchar_t
=
case value is out of range e case switch
=
character buffer overflow . 512
= 511
character constant too long . ( )
=
constant variable assignment e const
=
cyclic or alarm handler function has | ¢ #pragma CYCHANDLER ALMHANDLER
argument
= #pragma CYCHANDLER ALMHANDLER
enumerator value overflow size of | e -fCE
unsigned char 255
= 255
enumerator value overflow size of | e 65535
unsigned int = 65535
enum's bitfield .
=
external variable initialized,change to | ¢ extern
public extern
= extern
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F.22 ccom308 4
far pointer (implicitly) casted by near | ¢ far near
pointer = near/far
function must be far o near
=
function has no-used argument | e
( ) =
handler function called e #Hpragma HANDLER
=
handler function can't return value o #pragma HANDLER
= #pragma HANDLER
handler function has argument o #pragma HANDLER
= #pragma HANDLER
hex character is out of range . HEX
16
= HEX
identifier ( ) is duplicated, this | e
declare ignored
= 1
identifier ( ) is duplicated .
= 1
identifier ( ) is shadowed . auto
auto
=
illegal storage class for argument, | o
'extern' ignore
=
incomplete array access .
=
incompatible pointer types .
=
incomplete return type .
=
incomplete struct member .
init elements overflow,ignored °
=
inline function is called as normal | e inline
function before, change to static function
= inline
integer constant is out of range . unsigned long
= unsigned long
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F.23 ccom308

©)

interrupt function called o #Hpragma INTERRUPT
=

interrupt function can't return value o #Hpragma INTERRUPT
=

interrupt function has argument o #Hpragma INTERRUPT
=

invalid #pragma EQU e #Hpragma EQU
=

invalid #pragma SECTION, unknown
section base name

#pragma SECTION

data bss program rom,

interrupt
=
invalid #pragma operand,ignored o #pragma
=
invalid function argument .
=
invalid return type e return
=
invalid storage class for function, change | e
to extern extern
= extern
Kanji in #pragma ADDRESS e #Hpragma ADDRESS
=
Kanji in #pragma BITADDRESS e #Hpragma BITADDRESS
=
keyword ( ) are reserved for | e
future =
large type was implicitly cast to small | e (
type )
=
mismatch prototyped parameter type .
=
meaningless statements deleted in | e
optimize phase =
meaningless statement . ="
— n=w "
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F.24 ccom308 6)
mismatch function pointer assignment .
)

=
multi-character character constant o 2

= 2 (L'xx)
near/far is conflict beyond over typedef e near/far typedef

near/far

=
No hex digit e 16 16

= 16 0 9 A f
No initialized of .

=
No storage class & data type in declare, | o
global storage class & int type assumed int

=
non-initialized variable ' "is used .

=

auto
non-prototyped function used .
-Wnon_prototype
=
-Wnon_prototype
non-prototyped function declared .
-Wnon_prototype )

=
octal constant is out of range e 8 8

= 8 0 7
overflow in floating value converting to | e
integer

=
old style function declaration e ANSI(ISO)C

= ANSI(ISO)
prototype function 1is defined as | e
nonprototyped function before

=
redefined type typedef

=
redefined type name of ( ) o typedef 2

=
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F.25 ccom308 7
register parameter function used before | o
as stack parameter function
=
RESTRICT qualifier can set only | ¢ RESTRICT
pointer type. =
section name "interrupt' no more used e f#Hpragma SECTION
"Interrupt'
= 'Imterrupt'
size of incomplete type o  sizeof
=
size of incomplete array type o  sizeof
=
. sizeof
=
size of void e void
= void
standard library " (0" need " .
=
static variable in inline function . inline static
= static
string size bigger than array size .
=
string terminator not added .
¥0'
=
struct (or union) member's address can't | o ( ) )
has no near far information near far
= near far
task function called o #pragma TASK
=
task function can't return value e #Hpragma TASK
= #pragma TASK
task function has invalid argument o #pragma TASK
= #pragma TASK
this comparison is always false .
=
this comparison is always true .
=
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F.26 ccom308 (8)
this feature not supported now, ignored | e
=
this function used Dbefore with | e
non-default argument
=
this interrupt function is called as | e #pragma INTERRUPT
normal function before
= #pragma
too big octal character . 8 (10 255)
= 255
too few parameters .
=
too many parameters .
=
unknown #pragma STRUCT xxx o #Hpragma STRUCTxxx
=
Unknown debug option (-dx) . -dx
=
Unknown function option (-Wxxx) o -Wxxx
=
Unknown function option (-fx) . -fx
=
Unknown function option (-gx) . -gx
=
Unknown optimize option (-mx) . -“mx
=
Unknown optimize option (-Ox) . -Ox
=
Unknown option (-x) . x
=
unknown pragma pragma- used . #pragma
= #Hpragma
-Wunknown_pragma (-WUP) -Wall
wchar_t array initialized by char string | ¢  wchar t char
=
zero divide in constant folding o 0
= 0
zero divide,ignored . 0
= 0
zero width for bitfield . 0
= 1
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F.27 ccom308

©)

no const in previous declaretion

const

const
const

no const in previous declaretion

static
-ferase_ststic_function

static
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G SBDATA &SPECIAL (utl308)

G SBDATA &SPECIAL (utl308)
SBDATA &SPECIAL utl308
G.1. utl308
G.1.1. utl308
SBDATA &SPECIAL utl308
Xx30
(1) SBDATA
SB
(#pragma SBDATA
(20 SPECIAL
(#pragma SPECIAL
utl308 "finfo"
( Xx30)
NC308 G.1
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G SBDATA

&SPECIAL

(ut1308)

l‘

nc308

| nc308 i:
[

cpp308
[

ccom308

I
| aopt308 |

-finfo

@
|

as308

| In308 |

!

SBDATA

nc308
-finfo

SBDATA

A 4

uti308 SPECIAL

SPECIAL SPECIAL

[l

- NC308

- NC308  utl308

G.1 NC308
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G SBDATA &SPECIAL

G.2. utl308

G.2.1.

utl308

(ut1308)

% uti308 | ]

%
<>

L]

G.2 utl308

utl308

O e —————————————— )
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G SBDATA &SPECIAL (utl308)

%nc308 ncrt0.a30 -finfo sample.c<RET>

M32C/90, 80, M16C/80, 70 Series Compiler V.X.XX Release XX
Copyright(C) XXXX(XXXX-XXXX). Renesas Technology Corp.
and Renesas Solutions Corp., All rights reserved.

ncrt0.a30

sample.c

%

SBDATA

%utl308 -sh308 ncrt0.x30 -0 sample <RET>

M216C/80 UTILITY UTL308 for M16C/80 V.X.XX.XX

COPYRIGHT/(C) XXXX(XXXX) RENESAS TECHNOLOGY CORPORATION ALL RIGHTS RESERVED
AND RENESAS SOLUTIONS CORPORATION ALL RIGHTS RESERVED

%

SPECIAL

%utl308 -sp308 ncrt0.x30 -0 sample <RET>

COPYRIGHT(C) XXXX(XXXX) RENESAS TECHNOLOGY CORPORATION ALL RIGHTS RESERVED
AND RENESAS SOLUTIONS CORPORATION ALL RIGHTS RESERVED

<RET>
G3 uti308
G.2.2.
utl3o8  "SBDATA " "SPECIAL "
utl308
(1) SBDATA
"-sh308"
() SPECIAL
"sp308"

G3
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G SBDATA &SPECIAL (utl308)
G.2.3.
utl308 utl308
G.1
G.1 utl308
-all ° -sh308
SB
SBDATA
[ -sp308
SPECIAL
SPECIAL
-fsection #pragma SECTION
-fover_write -fow -0
-0 SBDATA SPECIAL
-sb308 SBDATA
® utl308 -sh308
-sp308
_Sp:
'Sp: ’ )
-sp= - ) -sp308
-sp308 SBDATA
®  utl308 -sh308
-sp308
-Wstdout
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G SBDATA &SPECIAL (utl308)

-all
SBDATA or SPECIAL
° -sb308
SB SBDATA
o -sp308
SPECIAL
SPECIAL
0
-fover write -fOW

SBDATA SPECIAL
-0

-0

-fsection
#pragma SECTION SBDATA SPECIAL
#pragma SECTION
#pragma SECTION
SBDATA SPECIAL
-0
SBDATA SPECIAL
SBDATA SPECIAL
-sh308
SBDATA

SBDATA
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G SBDATA &SPECIAL (utl308)

-sp308

SPECIAL

_Sp:

SPECIAL

SPECIAL
-sp308

-Wstdout
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G SBDATA &SPECIAL

G.3.
(1) SBDATA
.shsym
utl308
(2 SPECIAL
SPECIAL
ut308
G.4. utl308
G.4.1. SBDATA
utl308
_Bool

unsigned char signed char
unsigned short signed short
unsigned int  signed int

unsigned long signed long

unsigned long long signed long lomg

° #pragma SECTION
° #pragma ADDRESS
) #pragma ROM

#pragma SBDATA
SB

G4.2. SPECIAL

utl308
) static
° 3

° #pragma SECTION
o #pragma

#pragma SPECIAL
SPECIAL
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.shsym
SB

SPECIAL

utl308

utl308

SPECIAL



G SBDATA

G.5. utl308

SBDATA

a. SBDATA

utl308

SBDATA
SBDATA

&SPECIAL

G4

-finfo

utl308

(ut1308)

G5

% uti308 -sb308 ncrt0.x30

%
ncrt0.x30

-osbdata<RET>

G4 utl308

*
* #pragma SBDATA Utility
*

* SBDATA Size [255] */
#pragma SBDATA
#pragma SBDATA
#pragma SBDATA

data3
data2
datal

*
* End of File

@
e

—

______ F-—————

I size = (4) '(Iref =[2]%
*size = (1) firef=[ 1]

—_—_———— e —

G5 SBDATA

G4
SBDATA

(shdata.

SBDATA

h)

G.6

#include "sbdata.h"

void func(void)
{
( )
G.6 SBDATA
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G SBDATA &SPECIAL (utl308)

SB
.shsym utl308
shsym _sym
()
.glb. _sym
_sym:
Jblkb 2
utl308
*
* #pragma SBDATA Utility
*
* SBDATA Size [255] */
#pragma SBDATA data3 f*size=(4)/ref=[2]*
#pragma SBDATA data2 f*size=(1)/ref=[1]%
¢ )
#pragma SBDATA datal [*size=(2)/ref=[1]%
*
* End of File
*
SB utl308 2 SBDATA
« )
Ji#pragma SBDATA  datal P size = (2) / ref = [ 1]
* *
G.7 utl308
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G SBDATA &SPECIAL

G.5.2. SPECIAL

a. SPECIAL
utl308 ( -finfo
SPECIAL SPECIAL
G.8 utl308 G.9 SPECIAL

(ut1308)

)

% uti308 -sp308 ncrt0.x30 -0 specialRET>

%
ncrt0.x30

G.8 utl308

/*
* #pragma SPECIAL PAGE Utility
*

#ipragma SPECIAL 254 func2 | /* size = (100) (jref =[ 7]
#ipragma SPECIA 253 func3 | * size = (100) firef = 5]

/*
* End of File
*

)
@

*

* SBDATA Size [255] */ [-—————r——————
#pragma SPECIAL 255 funcl | I* size = (100) Href =[10]*

G9 SPECIAL (special.h)

G38 SPECIAL
SPECIAL G.10

#include “special.h"

void func(void)

{
C )

G.10 SPECIAL
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G SBDATA (utl308)
G.6. utl308
G.6.1.
G.2 utl308
G.2 utl308
ignore option -?' e ULI308
=
lllegal file extension " XXX' .
=
No input 'x30' file specified )
=
cannot open 'x30' file ' .
=
cannot close file ' .
=
cannot open output file ' .
=
not enough memory .
=
since ' ' file exist, it makes a | o  utl308 -0
standard output
= utl308
-fover_write
G.6.2.
G.3 utl308
G.3 utl308
conflict declare of .
=
conflict declare of )
=
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H Call Walker .sni gensni

H Call Walker .sni gensni
High-performance Embedded Workshop Call Walker
.Sni
.Sni Call Walker .sni gensni
H.1. Call Walker
Call Walker High-performance Embedded Workshop "Call Walker"
High-performance Embedded Workshop  Tools
Call Walker [File] [Import Stack File...] .Sni
H.2. gensni
H.2.1. gensni
gensni Call Walker  .sni
gensni X30 .sni gensni
“finfo”
Xx30
NC308 H.1
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H Call Walker  .sni gensni

nc308

]

I “finfo
|

| cpp308 |
I

ccom308

nc308
-finfo

as308

| gensni | Call Walker
sni

(1]
B

| In308 |

(
i

| Call Walker |

@ 1 NC308 gensni

H1 NC308
H.3. gensn

High-performance Embedded Workshop Call Walker gensni

High-performance Embedded Workshop Call Walker gensni
Windows gensni

H.3.1.

gensni
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H Call Walker  .sni gensni

%gensni [ ] .x30
%
< >
[1
H.2 gensni
gensni
@ ———————— -finfo
O s -g
( . x30)
gensni
@ ——————————— -0
( Xx30 .sni )

% nc308 —g —fansi ncrt0.a30 sample.c <RET>

M32C/90,80,M16C/80,70 Series Compiler V.X.XX Release XX
Copyright(C) XXXX(XXXX,XXXX,XXXX,XXXX). Renesas Technology Corp.
and Renesas Solutions Corp., All rights reserved.

ncrt0.a30
sample.c

%
.sni
%gensni -0 sample ncrt0.x30<RET>

sample.sni is created.

%
H.3 gensni
H.3.2.
gensni H1
H1 gensni
-0 .Sni
) sni
sni
® sni .Sni
Ssni
-V gensni
.Sni
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-0
.sni
) SN
.Sni
() .sni
.sni
-V
gensni
gensni
® sni
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