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unsigned int raml;

main()
main DAL
7 7
——_;>char a;
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i while QAL
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FTFIF
break;
}
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/* ““FILE COMMENT"” //
* System Name FARRTOSS A /
* File Name :TEST.C
* Version :1.00
* Contents FRNIOTS L4
* Customer T I
* Model Cereressisesssasans
* Order Ceresessirenenaenas
* CPU :M38039MC-XXXFP
* Compi ler :M3T-1CC740 (Ver.1.00)
* Programmer T XXXX
* Note ZDITFANICEFTFNZIED 12— ILIIBFATELEL S ICHRFTSh TS,
* Copyright, XXXX xxxxxxxxxxxxxxxxx GORPORATION
* History JXXXX. XX, XX :Start
* ““FILE COMMENT END”” /
/x 7 Fa ka4 TEEY /
void main (void);
void key_in (void);
void key_out (void); ;‘ﬁ’\‘y Z 0B
/* ““FUNC COMMENT"”
* |D 1. ~
* Y 1-RE A B
K
* Include “system. h”
e
* 5E void main (void)
K
* tEEE = NOFIE:]
K
* 5|3 void
e
* RYIE void
K
* AN mL
* A mL
K e e
* ([HEAEK void key_in (void) CANEH
:void key_out (void) CH A
K
* FEEE HFIThEL
e
* History JXXXX. XX, XX :Start
/* ““FUNC COMMENT END"” /
#include  “system. h”
void main (void)
{
while(1) { /x ERIL—T %/
key_inQ); /¥ ANNE x/
key_out(); /*x HAWE */
}
1
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__asm do int short unsigned
auto double interrupt signed void

bit * else long sizeof volatile
break enum moni tor static while
case extern no_init struct zpage
char float npage # switch

const for register tiny_func *

continue goto return typedef

default if sfr * union

X T-el AT AR, THRIERICARY £
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CEHOT 0T T LAOPTEL MM T NI, B TEED [F—2M) 2855 LTI A, 77— 23,
ZOEBITEID B THAEY YA XL F ) BIEOHAILRDE T,
T OHTIE, 160740 THA D EBOT —# L BEZHECOWTHHLET,

ICC740 DEXRT—45 H

[CCT40 THA DT —#BA R LET, OMIFEIKL TR TE £ T,

T—45E Ev rE RIFTETHHEDEFHE
char 0~255
unsigned char 8EwYFk 0~255
signed char -128~1217
- unsigned short (int) 16Ew k 0~65535
g (signed) short (int) -32768~32767
unsigned int 16 Ew k 0~65535
(signed) int -32768~32767
unsigned long (int) 39wk 0~4294967295
(signed) long (int) -2147483648~2147483647
= float 32Ev b+ AHTE 9 Hr
5 double 32Ev b+ AHIE 9 H7
long double 32Ew k B 94

X [—c] 7> a AFEMME, char X signed char & MiC 5 7-6, R TX 2EEOHIA L
-128~127 12720 £,

16



i

BNDESLER

jm}
i

EHOBESRERIT, [T—28 L) LW ELNTITVET,
5] : ¥ a % char Bl LTCEE T 5,

char aj;
(7 —2 8 A4 = PIHNE:) Lol 2L, ERERFRICEOERICH L THIMELRETHZ &
NTEET,
Bl char ROZEH a IO L LT N Z28RET D,
char a="4A";
FEEOEEL o~ () TRY -T2 &, RUT—2ROEEEZFRKICES - ERCTEE
R
] int i, js

B+ int  i=1, j=2;

8Ew k
void main(void) — =
( > a XX XX RE
o
char - P —— i > b
char b="A; s O S > i = XX -
int i ’
8Ew bk
unsigned int  k=500; > k500 4
long n = 0x10000L;
| > N| 0x10000L _|
long B@DT—2THD L _
ZEERT
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5O ZFR LAaWE4S . 1CC740 Tidk char BT — X OG5 L, FHUND T —Z 34 _XTH & T

— ML EDET, TOT =X OREELE T £,
ML ET,

DT =S PG EFFOLE " signed” & | fH5 2 F 2205813 unsigned” Z 7Ll L £ 77,

SkHZZh

pu—
=R

ERE

IESHFIZconst”’ZFRIBLES, T s T
1CCT40 (Z = —%HH L ET,

FEMFEL
—X LRy ET
void main(void)
{ 4_____________J “unsigned char a;
char a,
signed char s_a;
int b “—“““———:::i “signed int b;":tR&E
unsigned int u_b;
|
} [}
¥ [-c) 7> a fERER, char 7Y% signed char & Zflic2 0 F4
EHT—RATHHI EFHIRT 5 (const EERF)
TIa T LEFTLTHRERELRNT — X220 T
DERET —F 2SS ED L) Rt n’dH b &,
void main(void)

L2 D

{
char a = 10;
const signed char

c_a=20;

18



NN, SI2&kBmiEEEELIET S (volatile {E8F)

ICCT40 (X7 1 7' T DAL EBRO 72 Wi i2 2D Uil b 2170, A ZRmaa— REERLEEA,
L LT —ZIZE > T e 77 AOME L TR VBV IABRLR— b b D AT L > TELT D b
DHEHVET, 2DLE 5T —FOEEMITIT volatile” ZEAR LE T, - DRUEHiFAIR LT —Z I
DOWTIE, 1CC740 iIkxii{b #1779, maa— REHAOLET,

char porti;
char volatile port2;

void func (void) F—ADEERIZ"volatile” £33 L TLMVRLMV =8,
{ B & > THEARY BFEhh,

portl = 0; a—KZHEALAWL

port2 = 0;

iT( portl ==0){

}
iT( port2 == 0 ) {
i \ F—RDEERIZ "volatile”#Ei5d L TV S =8,
} mELETHY. a—F&HAHT 3
! |

aA5L HEDEX

T—HEBESTDHEEIIME LHIT, T—XOREENANARIRE 0BT 2> TRl L £ 9,
UTICEEDOHXERLET,

EERET S
REY S RAEET BIEHTF BIEET =5
static const char
register volatile short
auto int
extern long
typedef float
struct T—A2%
union
enum
void
signed
unsigned

19



1.3

1.3.1

1CC740

1CC740

1CC740

1CC740

= 4= = *= [= Y= <<= >>= §= |: N=

sizeof

20




1.3.2

++ = ( )
++( )
- - )
-—( )
+ +
+) (CD)
b=+ta;—>» a=a+l ; b = a;
b=att; ——>» b=a; a=atl;
- ( )
+ 1+ 2 1 2
- 1- 2 1 2
* 1* 2 1 2
/ 1/ 2 1 2
% 1% 2 1 2

21




' ( )

= = 2 2 1

+= 1 += 2 1 2 1

_= = 2 1 2 1

*= 1 *= 2 1 2 1

/= 1/= 2 1 2 1

%= 1%= 2 1 2 1

<<= 1 <<= 2 1 2 1

>>= 1 >>= 2 1 2 1

&= 1 &= 2 1 2 1

|= 1]= 2 1 2 1

A= 1 1= 2 1 2 1
1CC740

word = byte; byte = word;
char  byte = 0x12; /* int — char */ /* char — int */
int word = 0x3456;

o[ 12| ox | 34
ox [00 [ 12 | l ox % |

22




1.3.3

& 1& 2 1 2
| 1] 2 1 2
n i~ 2 1 2
~ ~ 1

<< 1< 2 1 2
>> 1> 2 1 2

23




0"
< >
unsigned int i = OxFC18

(i= 64520)

0"

e
< >
signed int i = OxFC18
(i= -1000)

| 1111 1100 0001 1000 |

| 1111 1100 0001 1000 |

< >
signed int i = Ox03E8
(i= +1000)

| 0000 0011 1110 1000 |

i>1

P> 2

i>3

| 0111 1110 0000 1100 |

[ 1111 1110 0000 1100 | (-500)

| 0011 1111 0000 0110 |

[ 1111 1111 0000 0110 | (-250)

| 0001 1111 1000 0011 |

[ 1111 1111 1000 0011 | (-125)

1CC740

a*2 - a<<l
a*4 - a<<?2
a*8 - a<<3

a/d - a>>2
a/8 - a>>3
a/l6 - a>>4

DA A

24

[ 0000 0001 1111 0100 | (+500)

[ 0000 0000 1111 1010 | (+250)

[ 0000 0000 0111 1101 | (+125)




1.3.4

0"

o

Q"

e

<

2

1<

>

2

1>

1 &&

111

&&

25



1.3.5

sizeof

C 6
1 1
2 - ? 1: 2
if(a > b){
c=a;
c=a>b?a:b; ¥
else{
c=b;
1
if(a > 0){
c=za>07?a: -a; c=a.
}
else{
c=-a;
1
sizeof sizeof
sizeof( )
) ( )

26
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1.3.6

C
1
on-—»>.w»
A etc ' ~ 4+ -+ - *C2 g3 () sizeof
(o [
+ -
<< >>
( ) < <= > >=
( ) = I=
(AND) | &
(EOR) |~
(9R) I
(A\D) | &&
(OR) 1
?:
V = 4= = *= [= Y= &= N= I: <<= >>=
« D
« 2
( 3) I&l
o

28



1.3.7

Q)

(8) int

©

@

O]

®

int

Gf

unsigned char a,b;
a=0;
b =5;

if( (unsigned char)(a — 1) >= b){

Gif

int
)
(G
unsigned 0x00 — unsigned 0x01 = unsigned OxFF
255
255 >= 5
)

unsigned char a,b;
a=0;

b = 5;

if( (a-1) > b ){

} (a-1) unsigned char - signed int
unsigned char  signed int
else{ signed 0x0000(~ )signed 0x0001 = signed 0x0000 +)signed OXFFFF = signed OXFFFF
-1
-1>=5
}

unsigned char a,b;
a = 0;
b = 5;

if( ( a - (unsigned char)l ) >= b ){

else{

®

1 unsigned char
unsigned char — unsigned char
int signed int
@
-1>=5

29




0"

int a = 5;

if(a & 0x10 == 0){

} __:?: ==
else{ -
. 0x10 == 0 ( 0)
i if
}
int a = 5;

if((a & 0x10) == 0){

else{

a & 0x10
ll()ll

30




1.4

1.4.1

31



1.4.2 ( )

N

if-else else-if switch-case
if-else
else
"else"
else
if( N
A
A } if(
else
{ A
B B }
<« }
Y y
(if-else )

"'second" "minute" 1
void count_up(void); ««——— "count_up" ( 1.5 )
unsigned int second = 0; <€———— "second"( )
unsigned int minute = 0; "minute"( )
void count_up(void)er————— "count_up"

{
|if(second >= 59){ |« | 59
second = 0;
minute ++;

}

else{| = 59

second ++;
}

32




else-if

-1-(else-if

Sw

void select(void); =

int a =29, b =40; <

long int ans;
char sw;

void select(void) -«

if(sw == 0){| <

ans = a + b;

ans = a -

else if(sw == 1){| «——
b;

ans = a *

else if(sw == 2){|-==——
b;

¢

se if(sw == 3){| <€

ans = a / b;

se{| =&
error();

@

"else"
| if( 1{
A A
}
else if( 2){
B
}
else if( 3A{
C
}
else{
D
}
)
"select" ( 1.5
"select"
['sw" 0 |
Fsw” 1 |
Usw' 2 |
Usw' 3 |
["sw" 4 |

33




switch-case

switch( ){
1 2 3
[ case 1
A break;
case 2
B break:
case 3
C break;
default
D break;
vV }
-2-(switch-case )
o
void select(void); <z "select" ( 1.5
int a = 29, b = 40; <
long int ans;
char sw;
void select(void) « "select”
{
switch(sw){ < "sw"
ans = a + b; < "sw 0
break;
case 1 zans =a-Db; | "swW' 1
break;
case 2 - ans = a * b; "sw" 2
break;
case 3 :ans=a/ b; @« ——"sW" 3
break;
error(); <«—————— "sw" 4
break;

34




break switch-case

switch-case break
break
switch( ){
3 2
1
case 1
A
——
case 2
B
' case 3
C
[
| default
D
¢ }

35



1.4.3 ( )

while for do-while
while
while( X
A
A }
L ]
-1-(while )
100
void sum(void); - "sum™ ( 1.5
unsigned int total = 0; -&—
void sum(void) - "sum”
unsigned int i = 1; <€
[while(i <= 100){| << 100
total += i;
i++; -
}

36



for

while

-2-(for )
100
void sum(void) ;-
unsigned int total = O;ec——
void sum(void)-
{
unsigned int i = 1;<——

total += i;

(for(i =1; i <= 100; i+H){| <«

37

for
(
for
for( 3){
}
"sum" 1_5
“'sum*
100

while



do-while

for

while

~3-(do-while

100

void sum(void); -

( ) for while
do-while 1

do{

Juhile( );

unsigned int total =

0; ==

"sum” ( 1.5 )

void sum(void) -
{

unsigned int i =
[do{|

i ++;

total += i;

[Mwhile(i < 100);

}

1; =

sum

<

100

38



1.4.4

break
switch-case
while
break;
L]
continue
for
while
continue;
L ]

) break

"break;"

while( )

break;

for( 1 ; 2 ; 3){

break;
}
"continue;"
while( X
continue;
}

for( 1 ; 2 ; 3){

continue;

39

continue

for

for

goto

while

continue;




goto

goto
continue

goto break

void main(void)
while(1){
while(...){

goto err;

}

i | FC.{

} ’ o

- err: ; —-==:::::::::::::::::::::::

} : ;
“ : (<

40



1.5

1.5.1
1CC740
return
256 256
JSR SUB i
SUB_END:
v RTS
C
( )
(
func(...)
{
func(...);
return
\/ }

41



1.5.2

C
( (
( ) "void"
return
( 1
{ |
retura
}

42



main

void main(void);
int funcl(int);
void func2(int, char);

void main()
int a=40,b = 29;

int ans;
char c¢ = OxFF;

_~_Ja 1(*"funcl™)

ans = funcl(a); — "ans"

func2(b, c);
) \t‘ b,c 2(""func2™)
int funcl(int Xx)
t

int z;

z=x+1;

return z; A‘J return
}

2

void func2(int vy, char

{
}

43




1.5.3

-32768 32767

2 "add"

void main(void);
long add(int, int);
void main()

long int answer;
int a=29, b= 40;

% (1)

answer = add(a, b); ——
}

long add(int x, int y)

I int z;
ong int z /(2) |

z = (long int)x + y; —
return z; 4(3) |

a| 29 | b| 40 | answerl:l

(1) copy (3) copy

44



1.6

1.6.1
1
(Scope)
C
C
4
@
@)
®)
4)
2
@
@)
C
Ly @
A A
________ e R €O S R
A A
_____ I I
A | | | |
_____ L lo ’_k_‘
li
VVY vy

45



1.6.2

¢
@

int main(void);
int func(void);

—— Int tmp
tmp —+——>»| int main(void)
{
int a;
a
SO N

int func(void)

{
int b;

auto static

)

46

register

extern



2 "mode"

N_IDATA

"static"

2

char mode;
static int count;

void funcl(void)

extern char mode;
static int count;

void func2(void)

{ {
mode = STOP; mode = BACK;
count = 0; count = 100;
i i
] ]
0
N_IDATA

void funcl(void)
{
char flag = 0;

[}
flag = SET;

func2();

}
void func2(void)
{

char flag = 0;

[}
I
flag = SET;

count = count + 1;
[}

static int count = 0;
[}

count = count + 1;

static int count = 0;
[}

47

“extern"
N_UDATA
/ [}
/ |
/
/ mode
1
/
1
1
I~ count I
2
\ N\ count
1 ‘\
! \
\ [}
\ [}
\ ]
C_ARGN
"static"
N_UDATA
/ i
// ]
//
/
/ . _| CSTACK
//
/
/
/
/ :
]
_/:: ————— |
|
N funcl flag C ARGN
«C )| -
AN func2 flag
\\ \\
\ NN |
\\ \\\ \\\ :
\ \
\ \
\ \
\\ \\
\
\ [}
\\ :
\\
\
\ funcl count N_IDATA
‘\
\
\
\\
\ func2 count
\\
\
\“ :
\ |




1.6.3

static
@
@ extern
"extern"
“extern”
(©) static
1 2
void funcl(void); . void funcl(void)
extern void func2(void); {
static void func3(void);
}
void main(void)
{ / > void func2(void)
funcl(); {
func2Q;— |
func3();—__ }
} /
. 1% void func3(void)
void func3(void) {
{
}
}

48

extern



[ N_UDATA N_IDATA 1 E . C_ARGN
[ o]
auto [ C_ARGN
L x<]
static [ N_UDATA N_IDATA | E NC_)U]DATA N_IDATA
L o]
register [ ¢ ARGN
L x<]
extern (
[ 1 [ :
L 1
static [ |
extern [ ]

49




1.7 BAIERSAH

1.7.1 B25l

ZOHETIX, BAOEZ FEHRHLET,
Ee 5l & [FfarH

FIROEMOBFH ZRD DT T Ll LET, FEOHRITHEBL (X=29. =243 ¢+
1 AN{E=45%) T,

DT T T AT, FIRD A5 EBEANEZ 9, 2SR5 FEE LT, C ST MEds))
EWVOMEERH Y ET, BA L. RUREZ L ST —% (int 1) % 1 SOEEKRE LTHWET, ZOFIT
1A DA (papa) . FEOD RS (mama) « -+ - & BIDZEH L LTS O TIERL . FHROER (age) & W\ HHEAE
ELET, H£T—FIFEAKRD TEHR) L Ed, 2F0, 0FBOERNR, 1 FEOERNEE, 25
HgETT,

RALTF—5E0
HEROLEH

papa
<::\‘_//:> boku

REDFEHDEEERD BH-1-

> F5l

0FBNDEFR (= papa)
1ZBNDEXR (= mama)

FIE (B, BE ) OFMOGF 2RO ET,
RENMEZ D EEHOBEE. MHEORITIXAEAR.

void main(void) BHALRCH D,
{ v
int papa = 29;
int mama = 24; void main(void)
int boku = 4; {
int gokei; int papa = 29;
int mama = 24,
gokei = papa + mama + boku; int boku = 4;
] int imoutol = 1;
int imouto2 = 1;
int gokei;
gokei = papa + mama + boku + imoutol + imouto2 + ---;
}

50



1.7.2 BL5IDERL

CEabTH O BN,

M koeles) < 12 kool e 0 £9,

ZOHTIE, #x QRSO & SR GIEEZH L E T,

1 RTECS!

1 RITAHIE,

1 RIED (ERRRY7R) IRA Y & b S/ TT,

( T—5E EiE [ERH] >

1 RTEEHDOEEDEXEZRLET,

FDEEEITO & WAL AT L E UTEBESTZT AT Y RICHEHESA MR SE T,
1 RSN 2SR D72 01213, Bl ICERE RS ZIRT L LTI £, 2L, ZERESIT 01D
WMEDDOT, EOERFTIT THEFEH-1) 1220 £7,

8Ev 8Ew k
-1 RTERFIDEE -1 REESIDEE &
1 REEIIOE buffi—{ _buffi 0] ATBAIDEE IR | 1
char buff1[3]; buff1 (1] char buff1[3] = {
int buff2[3]; buff1 2] @, b, e s
% ) g
buff2—F buff2[0] — buff2— 10 |
- buff2[1] - int buff2[3] = { - 20 -
- buff2[2] - 10, 20, 30 I —
Z | Z

REDFEHDEEERD H-2-

BN 2R L CHIROFMm DG i 2RO £ T,

#tdefine MAX 3 @

void main(void)
{
int age[MAX];

gokei += agelil;

}

}

EJES

#tdefine MAX 3
void main(void)

int age[MAX] = {

EELRKFIZHMEELTWLS

!nt gokei =0; 29, 24, 4
it BHICLCH< LERBE
age[0] = 29; int gokei = 0; EHIZLTRYERLXXN
age[1] = 24; int i; — RATES
age[2] = 4, . . .

for (i =0; i <MAX; i++) {
for (i =0; i <MAX; i++) { gokei += age[i];

MAX = 3 L~/ mODEFRELTND
(7.9 FYFukvzrawr K] &)

(%) #define MAX 3
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2 RtECHI

2 WIEBLANE TAT) & THI) B2 2 FEMZRIRN Y 2 6 SESITY, E7z. LIRS OES & 5D 2
LbTEET, RICEEOERELRLET,

[ F—am EHE (] (BI%] ; ]

2 WotlS A BT 2 & EIFEAAIC TITES) & FIER) o2 2Z2iRTL LT ET, 17&%5. 5
BT EBITOPLIBEDOT, KREOFZIT TG -1 1220 £,

* 2 REBEHDEE
Hl—

1| 0f7051 | 04715 | 047231

147050 | 147150 | 14725

2 RERIIOEE .2 REBIIDEE & MHHE
char buffi[2)(3]; | Puff1L01—| buffllOTf0) char buff1[2] (3] = { | PuffilOl— '@
bufF110] [1] fa b, o), b
buff1[0] [2] {d, e, f} "¢
buff1[1]—| buff1[11[0] }: buffilil—  d
buff1[1]1[1] e
buf 1011 [2] F
int buf2021037; | P20~ busroro1 (o buff2l01—| |,
int buff2[3] = {
| buff2ro1 [ | 10, 20, 30, 40, 50, 60 %0
|

—buff2[0] [21- — 30

HEE LEBICHEILET S
b2l pusrarinton] ezmmomzzan MT2TL 40

TES

L puff2[11[1H  GIBIFERTERLY) L 50
—buf 211 (21 60
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1.7.3 RA

V3

RA LB LB T =22 LRT OO, DEV T FLRAZEW®RLET, AA o 203E, BA > L CERRFRLLY

D

TN DRENTD TRA EZEH) 1T, T2 ENTWE 7 L] 28%E LTHRWEST, 7Tk ) s
TWH EZAD ET KLy v 7 8hHibboTY,
ZOHETIE, RAVEAEEOES LB FERHRILE T,

A VAERDES

KAV EZEEIFRO LS EAXTESLET,

(?EL?T:?’?‘—’SI DB R V2 EHA ;)

=151

7=lE L, EOES TR SNUDHEEBITT F LA ZHNT 2BIROA T, 77— KROMHEB AR 2512

L NCHES T ORERH Y 7,

A LB EROEE

char *p;
—e P
-ehar &5 — 4
~ADT LR
p| char B |
_______ T2
EEIEERING L

*p

53

char **p;

*p

KLR~ADT H

® p
ehar B 57— 54

D7
LA

**p




A 2B EEHDBERF

WICARA BB L R OBRZ ., int FADOZER a 16 LT int BI~DORA X LB p 20> TEKS5 %
RATDHFEEZHE LT LET,

7 RLREBEEF
void main(void) !
. . Mgal IFE#HaDT FLRERT
oY rep) REHaDHNEEHT
int *p
p =&a ; /
;p::aS;: ——J ald’'b 12> TLVS |
}

A VAEHDEE
RA L ZEENE, FTHET LN TEET, 2E L, ZORA A EBIERITEEOBERE L T

By, MERERIIT FLAEE RV ET, LEBST, B UV EEEPETTF—2OY A k> TT R
VARRDR R £

7ELR + (B x sizeof (B) )
7RLR - (BEH x sizeof (&) )

int * ptr;

ptr = (int * )0x0400; otr

ptr = ptr + 2;
Aq LR TR ptr (4 int BOEREET . 0400H 23t | .
int MDY A X% sizeof (int) TYIY HT &
24 MZH B, 0402H i) _
Li=M>T. ptr + 2 x sizeof(int) [& 0404H &
WD, 0404H éiﬂ_ a

A5 L KRAVEEHDT—ERIE?

CEBT T T AOEROF =4 RiE, F—HBICLVRED £ T, B4 L 2 EROBE, ZTONEILT
FLATT, LEf>T, BOCHATEvA 7 n 7 at v $i7 /B ATE LT FLAZMERRT
EDEFOF—Z WAL V2B LB ShD 2 LT £,
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1.7.4 RA2DER
ST, KA ¥ WA LET,
RA 2 EHE 1 RTES|
RLAVG I BHRE S 2R IR T ERET 2 HIE TR, (A2 F v/ AT KLy vy /) L LTa—Fesh

F9, 20D B ET 7 v AT BT RN MR L0 D T FUAGHRBBEIZ R 7,
— i RAVEERERMT D LMY Ly 7 el 9,

void main(void) str—> a’ str[0] E7=13*p
{ b str11ZE f=1d* (p+1)
char str[] = "ab™; ¥ str[2] F 1= (3 (p+2)
char *p;
char t; b’ t
p = str;
t=xp+1) = ®P  —
|
!

1 RTEHDEET7 FLRIE str TRYBI ZEMTES
(7 FLRBEF & ETE)

A U REHE 2 RTEET

2 ocBis ) 1 OoELS & RlER, A B EBEMES>TT 7 EATEET,

\{md main(void) mtx [0] mtx[0] [0]
char mtx[2][3] = { mthOi Eq
“ab” “cd” "Y0’ mtx [0] [2
¥ mx [1] s mtx [1][0] & 1= 1*p
char *p; d' mix (11 [11FE F= (3% (p+1)
char t; YO’ mtx [11[2] F 1= 1E* (p+2)
p = mtx[1]; d t
t=x%x(@p+1);
! —_ P |

2 RBLH mtx D 1 {TEDEKET FLRIE
‘mtx[1]" TRMYHT S ENTES (& BFE)
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BA#O7 FLREL

=R

San OB OEAR 27T =2 OZITELIE MEFE L) T, LLIOHIETIE, BAIRFHIZ5]
BLORVEICTLZENTEEE A,
FICHERASNDFER, RA U ERERRA L I7 RVAEL] T, ZOHEERINSLTFIOT
L2222 ELT L8N, EROT7T -2 2RV EIC LIV E S ICbRIHTE £,
TR UAEPEL LidiE, 7 FLAE LTI PO SNTZMITRA 2 EBOT 2 EESH|Z L5 L Y
HUMOT — 2 A BHEEEHZ 5 2 L1250 7T, BROMSIMEITR 20 £3,
T RVAELICE VRS 22T ETPla s LET,

<FEUH LAI>

<HEUHZIh 58>
#define MAX 5 *p ﬁ’f‘/&aﬁﬁt L—CQH'HX%)
void cls_str(char %) str stri0] g void cls_str(char *p)
{
void main(void) str(1] int i;
{ |

char str[MAX]; ! for(i =0; i <MAX; i++){
: *(p + i) =0;
cls_str(str);

)N P e \l\}f
~/

BRSDEET FLR
ZEIHELTEY

| BSIOEBERET S |

a5 L. BHETERICIT—42%ZZTELTS

B CT— 222 ELT D HEE LT EELET FLAELUIMC, ZTELTHT —F ZIE
BICT B HERH Y T5,

ZOIFETIIBEEOMSIEN LD TLEIDT, CEREOTu /I 5L LUIHETEEEA, LL
BEEEONE LI A DALER & AR (B3 e RV EOZ T L) 2372 < 725 O T, EfIC B E2 MO 2
ENTELENHIAY Yy MRHVET, ZOWEHEEZFALT, WHEEZHE Y LBELET, Lb miEAE
EITWIZWROMAL T v 77 AT SRS ET,
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1.7.5 KA 2 DEFIE

ZOETIX., RA 2B ZRHNIC

RS UABEFIDES

WA ZRANDEE T EE R LET,

e r D

- R VA BIDES

char *ptr1[3];
int *ptr2[3];

- R4 VA BRSO
char *ptblI[4] = {
“STOP”;
“START”;
“RESET”;
“RESTART”;

ptb|—

ptr1—f— ptr1[0] ®*=—> char D F—4
L ptr1[1] ®=® char 2O T—4%
— ptr1[2] ® = char B T—4%
ptr2—— ptr2[0] ®*—> int&#NF—4
— ptr2[1] ®*=—=> int®@D5F—4
L ptr2[2] &> intBDTF—4%
ptb![0]
STOP" D%3E oo
ziia—{  [s[r]o]r]w
L START D %eEES]
7 RLZ "SUTIAN|'R|'T [ ¥0
ptbl[2] ef—>»
“RESET” 0) 4258 — RIUES|E|T | ¥
FZELR
ptbI[3] &T—>
| “RESTART” M % — "RTIE ST AR "¥0
B7 FLR

EXFIHDREDT FLAMNEHENLTINS
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RA V2B & 2 RTES|

A 2 ZBIHN & 2 RTTEIHN OENE I L E T, 2 RTES TXFRO R 2 EBEOLFINEES Lz &
L EWIHEBIIX NV a— R Y0 THEVET, LI EE2RA VERFITERT D EAEY OEEHRHEAE

LEHEA,
- 2 RITELFI
char name[2][7] = { N o r i "y a ¥0
“Norita”,
“Rumi”, ROw [w [ v v v | RLa—FTiEER
};
- RA VR ELSI oth|—
| name[0] eo+—»
char *name[2] = { ‘ND7ELR "N|To [Tt | a | YO
“Norita”, | name[1] of—»
"Rumi"Y 'R'a)'? F‘I/X 1R1 1u1 1m7 7 e 7¥01
};
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1.7.6 BA#AKRA 3 &FEo=T7—TILov T

TR TIVEEOTO T T LTI, HET—HZORNRICE - TEIVBRZ AREWNHENEZ D E [T—TNV 7] %
FERHLET, BiRORA XS EZRIHT A E, FEOZENCFETHLRRIRTE E T,

ZOWETIX, TBMRA U E ] AT —TINA Yy ORI TEETHLET,

BRRA 2 LI

AR DR A 2 L kR, B DEIHT FUAZ LRT b O TRERA 2] T, BRRA 7 28
AT % EPOHIEBE AT A—ZIZTEET, E5LZROFXZKRITRLET,

EEOEX RYEDE BRKRA »54) GIHOT—4R) ;
SGROERX RYMBEZHRMNTIEH=BEERS > 528) GIF):

T—INOry o TaFE--MAEREDYI YR

ZE num” DNFIZ L > THEHEZ 02 7,

/* TORRATEE * % % % % % % x %/

int calc_f(int, int, int);

int add_f(int, int), sub_f(int, int);

int mul_f(int, int), div_f(in, int);

/% S TT—TIL Kk ok ok ok ok k k ok k/ ——

int  (kconst jmptbl[4]) (int, int) = { B#RA > 2 OEFIE
add_f, sub_f, mul_f, div_f

};

. “add_f"®
void main(void) Jmptb 110} = e e L2
{ \\ —

int x =10, y = 2; , | “sub_f"®d |
int num, val; jmptb! 1] FEEET7 FLR
num = 2; , | ‘mul_f®> |
i (num < ) { imptb (21" gm7 1L %
| val = calc_f(num, x, vy); | T
} Jmptbl [3] _ﬁ—ﬁlﬁ7 F‘ l/x_
int calc_f(int m, int x, inty)
{
int z;
int (*p) (int, |nt) ) ﬂ‘é(ﬁﬁ’ﬁd)?&i
p =jmptbl [m];
z =) (x, V) | AR s e
return z;
}
[}
[}
[}

59



1.8 BERLHERR
1.8.1 RERE AR

(char signed int unsigned int )

ERT—2 A LBERA

rl:
£ ]
[ —
I [
X — | —#LT e
n i
EHET D! e,
 — %‘Eﬁ%%
EEES — £%AH
rl:
4£%AHR -
EREGET—2E p LYHREATA R ENTzT—42E
(BERDEBRER) (FE)
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1.8.2 HLWLWT—2 B DER

BiEARELRKDEND

@
@
(
BERDER
"struct”
struct #HiE&RE I {
ANt
AIN2
}s
struct

[ struct MEHKRY WEAKERE |
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BEADSR

( BERERSR. A o\4

};

void main(void)

struct person{

char *name;

long number;
char section[5];
int work_year;

struct person a;
a.name = “SATOH”;
a. number = 10025;

a.section = “T5117;

a.work_year = 25;

- BERERO ML

}s

struct person a = {
“SATOH”, 10025, “T511”, 25

62

“SATOH" @ *]

7FLZR

10025

N

25

- name - a. hame

—  number a. number

| section[0] | T

N section[1] 1 a. section[0]

B section[2] | S

B section[3] i a. section[4]
section[4]

L work_year - a. work_year

a. name s

1 ‘N

p— ' TY

— a. number 0

p— ’ HY
e "¥0'

a. section[0]

S
a. section[4]

a.work_year




WA B EE =S8

( RAEDANE

#tdefine LYEAR 20
struct person{
char *name;
long number;
char section[5];
int work_year;

};

struct person a = {
“SATOH”, 10025, “T511”, 25
b

void main(void)
{
struct person *p;
p = &a;
if( p—>work_year > LYEAR) {

&a

L “SATOH @ |

7 ELR

\

EJ Al
*p

10025

63

e

p->nhame

p—>number

p—->section[0]

S
p->section[4]

p->work_year




HAK

"union"

union pack{
long all;
char byte[4];
short word[2];
};

void main(void)

16

union pack |a, b|;

Y

"struct"

"union”

"typedef"

Ctypedef BEE4A ¥J?¥E§l_‘%:>

"typedef"

struct data{
char a;
short b;
long ¢,

};

struct data sdata, *sptr;

=

8
all byte word
T T
[0]
1] + @
Eli _+_
[2]
— —+— (1]
[3] l

484 FD4EE % al |, byte, word At

HELTWLSD

CREHETSHAR

typedef struc!{
char a;
short b;
long ¢,
}DATA;

DATA sdata, *sptr;

64
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1.9 ZyJotxavw> Kk

1.9.1 ICC7140m> 7Y FotERa< vk

C

1CC740

ICC7T40 d T 7AtRav v F—&

gy
1CC740
sk HaE
#include BELLEIZALERYAAET,
#tdefine XFIDERB LV I ODERETTVET .
tundef #define ICK D EREMYAELET,

ftif~telif~ttelse~ttendif

EHIVNRIILEFTVES,

ttifdef~ttel if~t#else~#endif

FHEaVNLILETVET,

#tifndef~ttel if~#telse~tendif

FHEIUNRMILETVETS,

#error Ayt—UHEEEHAICHA LB ZGERLED,
#line T7AILDTEESEEELET,
#pragma [CC740 DL EHEEEDMEFRRLE T,
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1.9.2 J74I)ILDOHYAH

"#include"
"#include"

BETALY NIERERT S

( #include <Z77A4IL%> )

e
1CC740 "C_INCLUDE"

ALY ETALY NIERERET S

( finclude "274IL&" )

-1 1CC740

“#include”{E A

"C_INCLUDE"

/*  AUTI—F ok ok ok ok ok ok ok ok x/
#include <stdio.h>

#include “usr_global.h”

J BET LY FUMD

— EBEA IO IL— R I 7AILERHAD

J ALY RFALY RUDD

Jk AL UBAEL  x ok Kk ok ok k ok K ok %/
void main(void)

{

}

Idu—ﬁw%ﬁQAvﬁéﬁﬂﬂt
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1.9.3 TV ODEH

#define

#define THRESHOLD
#define UPPER_LIMIT
#tdefine LOWER_LIMIT

I VY RIS

100
(THRESHOLD+50)
(THRESHOLD-50)

LBR%E+50 128 <

TR%Z-50126<

XFIDES

#tdefine TITLE “Position control program”
char mess[] = TITLE;

L TITLE oIz % L= 5IAAS

I
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XY OBABDER

"#define"

| sgornEsET< s omy
L———1

#idefine ABS(a) ((a) > 07? (a) : -(a)) —

#define SEQN(a b, o) ¥ L ¥ [BEMBREEKRT S
funcl(a) ; ¥ CD%IT L TR L TH&ER L =3XF5
func2(b) ; ¥ ELTHEEND
func3(c) ; ¥

) _

| o BgX0HEEF . ') TEHT

EEDRYEL

( #undef A+ )

"#define" "#undef"
8 "#undef"

_FILE__

_LINE__

_ DATE__

_TINE__
__1AR_SYSTEMS_ICC__; ICC
_STDC__ ; ICC
_TID__

_VER__

68



1.9.4 a1 IL

1CC740 3

WBWNAEREGEa /AL

1CC740
o Ak AR
#if wEHH
folse | EHAAK O THL) DBEFADTA S £ ILL.
B BETHWESIEBO IOy s &30 )LT 5B
#tendif
tifdef <o 0%
folse | RO OERERSATLBBAEADT O ET AL,
B EEINTWLWHEWNESIFZ. BOTJOoysZavnqILT 3
#tendif
tifndef <o 0%
A YOABNERZEINTVEWNMEEIET A DTR Y Y Fa2/( )L
ttelse L.
B EESNTWAESEFBD IOy s Z2a2 /M ILT 3
ttendif
3 "#else" 3
BAFDERIETE
#define 1CC740 "-D*"

C#define

“#define” |2 &k 2 EHIETE

(:%ICC740

-D 3 AIF ) « AVUNATHA TV IVIZLBEERIRTE

69
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& A JLER G

| ®mRIF DEBUG" £ EE (F/3y E— RIZET)

#tdefine DEBUG

void main(void)

{ !

TNYTE—FTHNE TTN TBEE %
TRIINE TREHNBEH ZFUHT
COBEERF T7/y JEH ARUHEAD

#ifdef DEBUG
check_output () ;
ttelse

)l

output () ;
#tendif

}

#ifdef DEBUG

\i FRYTE—RTHNE Ty TE% AR

void check_output (void)

{

]
#endif

10



21
2.2
2.3
24
25
2.6
2.7
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2.1

1CC740

MUL/DIV o

MUL/DIV

MUL/DIV

Large o

Tiny

1 (100H~1FFH) o

0 (OOH~FFH)

UBROF(IAR format)

IEEE695(for HEW) o
intel-standard(for ROM)

motorola(for ROM)

72



2.2

1CC740
Large
Large (0x100
Tiny
Tiny 0x0 OxFF
2.2.1
Large Tiny
0 100 0 FF FF
C 0 100 npage
npage int vil;
extern npag int v2;
zpage
¢ FF zpage int v3;
extern zpag int Vv4;
0 np:
100 Ida np:vl
0 zp:
FF Ida zp:v3

zpage, npage

73




2.2.2

Application Large
Tiny Application(Tiny)

#4770 150 -
Jo¥aat |

—AAR— A0
o Application Tingd

O3 18 b&(E -

T LA D

IO:¥WDrkSpace &0E (B).. |
GPUFERIG) :

{740 Family =l

=)L F AT

[TAR IGC740 (40 Family) =]

05T |

\ ok | E&etn |

Application : Large
Application(Tiny) :Tiny

[ - 1AR 1CC740 Toolchain...] Build Options

Build Options
IDel:qu LI Compiler I fzzembler I Linker I Librarian
- Category:

Command: IO:¥F‘ngram Filez%¥IAF. Svatema¥ew23¥ 140¥hawie:

—v0l=ml e -k -z9 —o "HCOMNFIGDIRMF(FILELEAF 3"

‘\.- Large

-ml
Tiny
Flacehaolder: -mt
4| I _'I IGaniguratinn directary ;l Ihzert |
ok | #wet |
Compiler -m Large -ml Tiny

-mt
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Build Options

IDel:qu LI Compiler  fesembler |Linker| Librarianl
..
Large
-uN
Tiny
Flaceholder:
1 | LI IGaniguratinn directory ;I Ihsert |
ok | wetn |
Assembler Large -uN Tiny
-uN
-uN 16
8
LDA ZP:label
16
LDA NP:label
Linker
Ink740.xcl
Tiny Ink740t.xcl

33740 - High-performance Emb
< 2PE REER FTl

i==2=N- A-20
2
Bl 740

=-[E 740
=23 Assembly sour
- cetartup.sd
229 C source file
[ maine
29 HCL file

- [B k0l
~{_3 Dependencies \
Tiny

Ink740t.xcl
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Ink740.xcl -C

Large cl74001.r31 Tiny cl7400t.r31
Tiny CSTACK 85
53 XL file 51 | -Z(CODEYINTYEC=FFDC-FFFD
N @ [k 740 =) -Z(CODEIC_FNT=FFO0-FFDE
L3 Dependencies gi
95 -! See configuration section concerning printf/sprintf -!
=1 -e_zmall_writes _formatted write
a7
o3
=l -! See configuration section concerning scanf/sscanf -!
100 -e_medium_read=_formatted_read
101
102
103 -! This example files selects the default library which is
104 tiny memory model and a 740 with HUL/SDIV.
105 This corresponds to option -mt and -0 to the compiler.
106 If wou want to uze another librarw, wou can do it bw
107 removing the comments around it and adding comments around
108 the default library. -1
109
110 -Cocl?400l
111
112 -0 -0 cl? ! -1 -wl -mt -
113 -1 -C cl1740 ! -1 -0 -ml -!
114 -V -0 oc174M ! -1 -yl -mt -!
115 A A U R R -1 -v1 -ml -!
116 -1 -0 cl7402t -1 -v2  -mt -
117 - -C 74021 - -1 -v2 -ml -!
118
Large
-C cl74001
Tiny
-C cl7400t

76



2.3

2.3.1 1CC740
1CC740
Memory
. 0000H
1CC740 740 SER
VA
-7 RAM (OH~FFH) RAM
(Zero PAGE) 0100H .
- N RAM (100H~) RAM
(Normal PAGE or Non-zero PAGE)
- ROM(~FFFFH)
ROM
FFFFH

7



2.3.2

Z

z RAM(OH FFH)

OH

SFR

(BITVARS)

ZPAGE

C ARGZ Zpage

Z_UDATA zpage

Z_IDATA Zpage

EXPR_STACK

INT_EXPR_STACK

FFH

RAM(OH FFH)

bit

auto func( zpage int a )
zpage short c;

zpage char b=1;

X

Ink740.xcl

Ink740.xcl

BITVAR
(

bit

0-OxFF

ZPAGE
(

0-0xFF

C_ARGZ
(

auto

0-0xFF

Z_UDATA
(

0-0xFF

CSTARTUP

Z_1DATA

(

cstartup.s31 Z CDATA

Z CDATAC D

0-O0xFF

(

EXPR_STACK

)

0-0xFF

(

INT_EXPR_STACK

)

0-0xFF

( 1) Z_CDATA( )

CSTARTUP

Z_IDATA

78




2.3.3 N RAM(100H )
N RAM(L00H )
100H
CSTACK Ink740.xcl
NPAGE
C_ARGN auto func(int a )
N_UDATA short c;
N_IDATA char b=1;
1CC740 -
ECSTR Y
RF_STACK 0 258
ZﬁfH
RAM ( )
CSTACK
( ) CSTARTUP
0-OXFF 1
0x100-0X1FF
XLINK
-Z(DATA)CSTACK + nn = start
DATA  ZPAGE NPAGE nn start
NPAGE
(
)
C_ARGN
( auto N 0x100
N_UDATA
(
0 CSTARTUP
N_IDATA
( ) cstartup.s31  N_CDATA
2.3.4 ROM( FFFFH )
81 N_CDATA

79




ECSTR
( C Writable strings
) Gy ¢» -y
1CC740 103 - wesTR ¢
D 2.3.4 ROM( FFFFH) 81 CSTR 82
CCSTR
RF_STACK
( )
RF_STACK 1 256

( 1) VWritable strings (-y)
-y
Writable strings (-y)

char c[] = "string"
Writable strings (-y)

( 2) WCSTR

CSTR  ROM WCSTR RAM PROM
CCSTR  ROM ECSTR(RAM
CCSTR  ECSTR

80



2.3.4 ROM(  FFFFH)
ROM(  FFFFH)
CO8OH
//' RCODE
Z CDATA Z_IDATA
( ) N_CDATA N_IDATA
C_ICALL
C_RECFN
CSTR
CCSTR 1CC740 -y
CODE
FrooH [A—SOST
— C_FNT
» S
FFFFH INTVEC
RCODE
( ) c
Z_CDATA
CSTARTUP Z_IDATA
N_CDATA
( ) CSTARTUP N_IDATA
C_ICALL
(
)
C_RECFN
( )
CSTR
( ) c -y c
1CC740
103 -
2.3.3 N RAM(100H ) 80
ECSTR WCSTR ¢ » 82 CCSTR

81




CCSTR

( C
ICC740 103 - 2.3.3
N RAM(100H ) 80 ECSTR WCSTR ¢ 2
81 CSTR
CODE
( )
CONST
C ) const
C_FNT
( tiny_func
(FFOOH  FFFFH)
INTVEC
( interrupt

82




2.4

2.4.1 1CC740

1CCT40 TIEA X v 7 &M AEEE O 7 A > M AN TTo> TV ET,
1CCT40 A & v 7 HIZOW T FRROBIT R LE T,

EXPR_STACK
X
{ ) ?S_MUL func(Q
int aa;
aa = func( 0x12, 0x34 ); CSTACK
}
int func( int xx, int yy ) ?S_
{
int zz; funcQ
zz = xx *vyy; [/* */
o y C_ARGN
return zz;
}

|— RF_STACK

EXPR_STACK / INT_EXPR_STACK

B ) Z— M, 7R ) ESERE L CHERLET,
CTUEA LB, 7oART7 VAR, BLOY ¥ — ik LTHHERLET,
ATy 7 ALY ALY X THEAE, 0x00~0xFF WIZEIE L £ 7,
W HEEFIZ )L EXPR_STACK 2 27 A > b, B[V AR INT_ EXPR_STACK B 7 A M HBIWI W B2 2 LET,
M8 =D 2.3.2 BT AL b~y 72— RAM(OH~FFH) ™ EXPR_STACK, INT_EXPR_STACK ZZM L T F &V,

CSTACK

JSR, PHA, MUL, DIV CfifALE4,

B0 IALIEEROR Y B, LA X BRI BN LET,

CPUE— RL YR FZDORFEIZLY 0x00~0xFF F721% 0x100~0x1FF NICEE L E 3,
KT9N—TD2.3.3 BT AL b= N~X— RAM(100H~) 0 CSTACK ZZM L TTF &V,

C_ARGN / C_ARGZ

BE%k D v — I VEEGEIR TF,
Ku— A VERHNHE (EHFE7 FLR) ICREINET,
ATOa—HNVEERMT FLAIEE SND & KREORMBKEL 2570, UL A XLINK Tld, o354 IRHA
9% Bl 4 DEFFN O a2 b &8 BB a — VBB EBE LXK 5, G 7 RLRACEEBET S LT
RAM OHIII % X > TV E T,
¥C_ARGZE 7 A L MET8—TD2.3. 28 7 A b~ v 7 1 73— RAM(OH~FFH) {C_ARGZ,
CARGNE T AL MIT9N—TD2.3.3 87 A b~y : NX—Y RAM(100H~) ® C_ARGN ZZ R L TTF &,
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RF_STACK
PRI LR D v — J V2R3 30 aE sk, 0x100 DARRICECIE L E 7,
U2 H TRIFEOH L2HIW L, FIRFEOH LA ENEETE 034 b,
HDHEAIL 256 /34 b (m—HVEE 266 34, BEA2.14K) YRR ELET,
K19 _X—TD2.3.3 BV AL hwv 7 NX— RAM(100H~) @ RF_STACK &M L T F &y,

84



2.4.2 CSTACK

CSTACK B/ XA v b 2B a R—ICEET 5 HEEZ L TFIORLET,

F9., U= ZAX—ZANOD cstartup. s31 ZfAE £,

E:ﬁ:! 140 - High-performance Embedded Wi

< PefEY REE FTWS 20
[Aep=2= - AR N

=
EW

I@ 740

Elaﬂs e tile
e .4/
ElaGsnurce e

------ [&] mainc

E| a HGL file
L =] InkT40xc]
i3 Dependencies

cstartup. s31 DAZ » 7 _X—IF 1 X—IICHE (3803 7/ /L —7F) SN TWET,
TuRX—DICEES A, 1371TH D THOCH) % THOSH) &Mz £,

cstartup.s31:
137 RSEG RCODE:ROOT

init C CPU
CLD (3803 )

CLT /

LDM #OCH, 3BH
LDX #wa (SFE(CSTACK)-1)

TXS

LDM #08H, 3BH
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WIZ, T—7 A_R—ZAND 1nk740. xcl ZBHE £7,
E:ﬁ:! 740 - High-perfor mance Embedded Wi

< Jef B REE FTO O
Dedd (&5 Er

izl
E.I.%Nu

El 'a fzzembly source file
P [£] cetartups3
a C zource file

...... . ma|n|:

=-3

s [rb A0

L .a EFErETCIES \
Tiny

Ink740t.xcl

CSTACK 28 1| R—=VIZREENTWET,
PoX—JIcBEHTBI2IE, 57T1TH® INPAGE) % [7ZPAGE] R_R—JICEHE L, 7 RLAIBED 1=100] ZHI&
LET, ZOLEICELY CSTAK T R_R—TDEEOE 7 A L M LTRESNLET,

Ink740.xcl:

57 -Z(NPAGE)CSTACK+40=100

-Z(ZPAGE)CSTACK+20
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2.5

2.5.1

7Y MEREFHCIE, TEEE69SER VIR E SN TV E T,

HRENKEHERT AT, A=a2—DO[ENA F->IAR ICC740 Toolchain...]%$5% L CBuild Options%
P& F9, FZlinker¥ 7 IR L £7,

(1) IEEE69STEZUTHEW EDTF ANy HTHOF Ry FI@ L2 7 +—~ v T,

Build Options

Diebug =] Gompiler | Azzembler wlinker |Li|:nrariar'|

ategory: IOptil:nns j

Command: IG:¥F‘ngram Filez¥IA&R Svatemz¥enw 3 T40¥hew¥e:

" HCONFIGDIR ¥ mainr31” " BICONFIGDIRMcstartuprdl” —f
"$':PROJDIR}¥|nk?4D xcl -1 ${GONFIGDIR}¥$':
PROJECTHAMEYm - DIRMH(
PROJECTHNAMET

Placeholder:

q | | LI IGn:nnf iguration directory ;I Insert |

A7V =0 MEREZEET L5613, EROOOF LR L T Zawy,

A T Hex ERZ#IRT 25513, LFOLIICTEE LTI ZE0,
-0 ”$ (CONFIGDIR) ¥$ (PROJECTNAME) . hex” —Fintel-standard —YO

=T RALERTDEAIT, LTOXSICEE LTI LS,
-0 ”§ (CONFIGDIR) ¥$ (PROJECTNAME) . mot” ~Fmotorola
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2.6 C

2.6.1 C
M3T-1CC740 C cstartup.s31
cstartup.s31
3803
1 100H 1FFH
cstartup.s3l
C
1. init C
2. SFR
3.
cstartup.s3l
cstartup. M3T-1CC740 cstartup.s31
M3T-1CC740 Ink740.xcl cstartup
-C cl74001
-C
cstartup.s3l 76 80

88



cstartup.s3l

cstartup.s31 1 40

; cstartup.s3l

; This file contains the MELPS 740 C startup routine

; and must usually be tailored to suit customer®s hardware.
; You probably want to set up the mode register and you may

; have to change the reset vector.

; $1d: cstartup.s31 1.16 2001/07/16 14:16:13Z 1JON Exp $

#if 0 R
#if ((_TID_ >> 4) & 15) = 0

#define MELPS_MULDIV

#endif

#if ((_TID__ >> 4) & 15) == 2

#define MELPS_ 37600

#endif

#endif -

; Turning off "interruptable ISRs":
; Do this if you need the extra byte(s)

; 1. Uncomment the define below

; 2. Assemble this file

; 3. Include the result in your linker command file:
; -C cstartup.r3l

; Variable "?1ES_USAGE" and its initialization will no longer

; be included.

M3T-1CC740

;#idefine NO_INTERRUPTABLE_ISR

89
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cstartup.s31 41 80

CSTARTUP J

NAME CSTARTUP

; where to begin execution

; Where to go when program is done

DEFFN  exit(32770,0,0,0)

PUBLI TERRUPT_EXPR_STACK ; Start address for interrupt

380
405

IAR

PUBLIC exit
PUBLIC _ low_level_init
““PUBLIC””

A740

““EXTERNZ~““PUBLIC>”

PUBLIC ?CSTARTUP_INTVEC ; start of interrupt ector|

PUBLIC ?CSTARTUP_RESETVEC ; Location of reset vec

; CSTACK - The C stack segment ;

; Please, see in the link file Ink*.xcl how to increment ;
;  the stack size without having to reassemble cstartup.s31 ! ;

BLKB 0 <<

RSEG CSTACK:ROOT CSTACK
BLKB 0 \ i
e : Ink740.xcl
;  EXPR_STACK - The expression stack segment ; 0
; Please, see in the link file Ink*.xcl how to increment ; |
;  the stack size without having to reassemble cstartup.s31 ! ; J
RSEG EXPR_STACK:ROOT Ink740.xcl

0

; INT_EXPR_STACK - The interrupt expression stack segment ;
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; Please, see in the link file Ink*.xcl how to increment ;
;  the stack size without having to reassemble cstartup.s31 ! : J

RSEG INT_EXPR_STACK:ROOT
BLKB 0 « Ink740._xcl

0

#ifndef NO_INTERRUPTABLE_ISR

; ?1ES_USAGE - Determines if the IES is setup and used. J
; This variable is used for interrupt functions when compiling
; with the "-h" option.

RSEG ZPAGE 1CC740 -h
PUBLIC ?IES_USAGE

?1ES_USAGE:
BLKB 1

#endif

; This will insert the information needed by interrupts who use ;
; the interrupt expression stack. Do not alter it! :

?INTERRUPT_EXPR_STACK

INT_EXPR_STACK

RSEG CONST
?INTERRUPT_EXPR_STACK:
BYTE SFE(INT_EXPR_STACK)

SFE( )

; Forward declarations of segment used during initialization ;| 1CC740 J

RSEG Z_UDATA
RSEG Z_IDATA
RSEG Z_CDATA
RSEG N_UDATA

RSEG  N_IDATA
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RSEG N_CDATA
RSEG ECSTR
RSEG RF_STACK

RSEG CCSTR
RSEG CONST
RSEG CSTR

1
0
CLD ; set default mode LDM #08h, 3Bh>”; set
CLT stack page : 3803 Group
LDM #0CH, 3BH ; set stack page : 3803 Group CPU
LDX #LOW (SFE(CSTACK)-1) ; set up stack pointer
XS )

S

#ifndef NO_INTERRUPTABLE_ISR CSTACK

; Initialize ?1ES_USAGE:
;1 IES not used
;0 First use of IES, need to setup IES
<0 IES already setup and used J

LDA #1
STA  zp:?1ES_USAGE ?1ES_USAGE

; If hardware must be initiated from assembly or if interrupts
; should be on when reaching main, this is the place to insert
; such code.

; NOTE: You probably want to initialize the mode register here. ;

; Call __low_level _init to perform initialization before ;
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BEQ skip_seg_init

; initializing segments and calling main. ;
; If the function returns 0 no segment initialization should ;
; take place. :
; Link with your own version of __low_level _init to override ; Main
; the default action: to do nothing but return 1. ; low level init
Ty ’ __low_level_init
_ 1
LDX #SFE(EXPR_STACK) ; set up expression stack 403
JSR __low_level_init low Tevel init 0 _
TAY ; test return value 4+— — - - -

; If it is not a requirement that static/global data is set ;

; to zero or to some explicit value at startup, the following ;
; line refering to seg_init can be deleted, or commented. ;

seg_init

JSR seg_init ; initialize data segments
LDX #SFE(EXPR_STACK) ; set up expression stack (again)
; as seg_init destroys it €—
skip_seg_init

X EXPR_STACK

X EXPR_STACK

expr_stack_start EQU SFE(EXPR_STACK)
LIMIT expr_stack_start,0,100h,"Expression stack out of range"
LDX #expr_stack_start & 255 ; load initial expr stack pointer

JSR main ; execute main()

; Now when we are ready with our C program we mus
; system-dependent action. In this case we just sto

LIMIT

LIMIT s , ,

expr_stack_start 0 100h

main( )
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DO NOT CHANGE THE NEXT LINE OF CSTARTUP IF YOU WANT TO RUN

; YOUR SOFTWARE WITH THE HELP OF THE C-SPY HLL DEBUGGER.

main( )

; Copy initialized PROMmed code to shadow RAM and clear
; uninitialized variables.

EXTERN ?DP0_LO00, ?DP1_LOO

seg_init

Initialize recursive stack RF_STACK ;

(RF_STACK ) J

LDA #LOW(SFB(RF_STACK)+2)
STA np:SFB(RF_STACK)+0

RF_STACK
SFB( )

LDA #HIGH(SFB(RF_STACK)+2)
STA np:SFB(RF_STACK)+1

LDY #SIZEOF(Z_UDATA) N
BEQ skipl

HIGH( )

LDX  #SFB(Z_UDATA)
LDA  #0

oopl  STA 0,X > <

BNE loopl _

Z_UDATA 0
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; Copy Z_CDATA into Z_IDATA ;
LDY #SIZEOF(Z_CDATA)
BEQ skip2
loop2: LDA NP:SFB(Z_CDATA)-1,Y
STA NP:SFB(Z_IDATA)-1,Y
DEY
BNE loop2
skip2
; Zero out N_UDATA ;
LDM #LOW(SFB(N_UDATA)),?DPO_L0O
LDM #HIGH(SFB(N_UDATA)),?DP0_L00+1
LDA #0
TAY
LDX #HIGH(SI1ZEOF(N_UDATA))
BEQ skip3
loop3 STA (?DPO_L00),Y
INY
BNE loop3
INC ZP:?DP0_L00+1
DEX
BNE loop3
skip3
LDX #LOW(SI1ZEOF(N_UDATA))
BEQ skip4
loop4 STA (?DPO_L00),Y
INY
DEX
BNE loop4
skip4 J/
; Copy CCSTR into ECSTR ;
LDM #LOW(SFB(CCSTR)),?DP0_L0O
LDM #HIGH(SFB(CCSTR)),?DP0_L00+1

y
Z_CDATA Z_IDATA
N
2DP0_L0OO N_UDATA
0
ICC740 -y

95



cstartup.s31 281 320

LDM  #LOW(SFB(ECSTR)),?DPL LOO )

LDM #HIGH(SFB(ECSTR)),?DP1_L00+1
LDX #HIGH(SI1ZEOF(CCSTR))
?DPO_LOO BEQ skip5 ?DPO_L0O, ?DP1_LOO
JSR large_copy_mem > 4— CCSTR ECSTR
skip5
LDX #LOW(SIZEOF(CCSTR))
BEQ skip6
JSR small_copy_mem
skip6 _/
; Copy N_CDATA into N_IDATA ; N
LDM #LOW(SFB(N_CDATA)),?DP0_L0OO )
LDM #HIGH(SFB(N_CDATA)),?DP0_L00+1
LDM #LOW(SFB(N_IDATA)),?DP1_L0OO
LDM #HIGH(SFB(N_IDATA)),?DP1_L0O+1 ?DP0_L00, ?DP1_LOO
LDX #HIGH(SI1ZEOF(N_CDATA)) > 4— N CDATA N IDATA
BEQ skip7 B a
JSR large_copy_mem
skip7
LDX #LOW(SI1ZEOF(N_CDATA))

BEQ return /

; fall into small_copy_mem to do final copy

small_copy_mem

LDY #0
small_loop

LDA (?DP0_L00),Y

STA (?DP1_L00),Y

INY

DEX

BNE small_loop
return RTS
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large_copy_mem
LDY #0
large_loop
LDA (?DP0_L00),Y
STA (?DP1_L00),Y
INY
BNE large_loop
INC ?DPO_LOO+1
INC ?DP1_L00+1

; update high pointers

DEX

BNE large_loop ; no, move next block

RTS
; Interrupt vectors must be inserted here by the user. ;
; It is assumed that the interrupt vector segment starts ;
; at address xxEO on all chips except 37600 where it is ;

; starts at xxC0. The reset vector is assumed to be located ;

INTVEC

; at xxF?. We simply skip to xxF? and insert the reset vector. ;
; Chip group Default reset vector ;
; -v0 FFFC ;
; -vl FFFE

; IT this does not match your specific chip deri

COMMON  INTVEC

?CSTARTUP_INTVEC:
BLKB OFFFEH - OFFDCH -2

; 3803 Group

fo
if defined(MELPS_37600)
BLKB  40H - 6

#
#
: FFFA ( FFCO + 40 - 6) (-v2)

INTVEC

INTVEC

Ink740.xcl

1CC740
interrupt [16] void intr_timer2( void )
INTVEC

interrupt [ ]

16

intr_timer2

)
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#elif defined(MELPS_MULDIV)

BLKB 20H - 4 ; FFFC
#else

BLKB 20H - 2 ; FFFE
#endif
#endi

2CSTARTUP_RESETVEC:
WORD  init_C

ENDMOD init C ¢

; Function/module: exit (int code)

; by a "debug® version of exit().

When C-SPY is used this code will automatically be replaced

MODULE exit <
PUBLIC exit
DEFFN  exit(0,0,0,0,32770,0,0,0)
PUBLIC ?C_EXIT

RSEG RCODE

2C_EXIT
exit

BRA *

ENDMOD <

; The next line can be replaced by user defined cod

; Function/module: default _ low_level init

; You can replace this routine by linking with your own
; The default action is to do nothing and return 1.

version.;

exit I
lowinit J
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MODULE lowinit € lowinit

PUBLIC _ low_level_init

DEFFN _ low_level _init(0,0,0,0,32768,0,0,0) lowinit
RSEG  RCODE 1
__low_level_init
LDA #1 <
RTS 0
END .
<
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OH

RAM

Ink740.xcl

ZPAGE

C_ARGZ

Z_UDATA

FFH

Z_IDATA

EXPR_STACK

JU

INT_ EXPR_STACK

— ROM ——

A (CSTACK)

RCODE

\C&

Z_CDATA

N_CDATA

C_ICALL

-~

CSTACK

C_RECFN

NPAGE

CSTR

C_ARGN

CCSTR

N_UDATA

CODE

copy
copy

N_IDATA

CONST

ECSTR

g

RF_STACK

C_FNT

INTVEC

FFFFH
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2.7

2.7.1
1D Ink740.xcl
MCU
Ink740.xcl
7542 ( )
Ink740.xcl
FFD4h D1 -Z(CODE)RCODE, ( )
FFD5h 1D2 -Z(CODE) ID_CODE=FFD4-FFDB
FFD6h 1D3
FFD7h 1D4
FFD8h 1D5 RSEG ID_CODE
FFD9h 1D6 BYTE OFFH
FFDAh 1D7 BYTE OFFH
FFDBh ROM BYTE OFFH
BYTE OFFH
BYTE OFFH
BYTE OFFH
BYTE OFFH
ROMCP:
BYTE OFFH ; ROM Code Protect
ID ROM
7545 (QzROM )
Ink740._xcl
FFD4h Renesas -Z(CODE)RCODE, ( )
FFD5h Renesas -Z(CODE)RESERVE1,FUNCTION_SET_ROM,RESERVE2=FFD4-FFDB
FFD6h Renesas
FFD7h Renesas
FFD8h Renesas RSEG RESERVE1
FFD9h Renesas BLKB 01H
FFDAh ROM BLKB 01H
FFDBh ROM BLKB 01H
BLKB 01H
BLKB 01H
BLKB 01H
RSEG FUNCTION_SET_ROM
BYTE 12H ; Function Set Rom Data
RSEG RESERVE2
BLKB 01H ; ROM Code Protect
Renesas
ROM
ROM ROM
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1CC740

31
3.2

1CC740
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3.1

3.1.1

-Aprefix
-a filename

-C char singed char
-Dsymbfxx]

-e

-F

-T filename

-G

-9[01[A]

-h INT_EXPR_STACK
-Hname

-lprefix #include
-i #include
-K C++
-L[prefix]

-1 filename

-m[tl]

-Nprefix

-n filename

-Oprefix

-0 filename

-P PROM
-plines

-q

-Rname

-r[012inre]

-S

-s[0-9]

-x[DJ[FILT][2]
-y
-z[0-9]
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3.2

740

& #pragma

3.2.1

zpage
bit
zpage npage bit

RAM

no_init

1/0
1/0
sfr

interrupt monitor

tiny-func

740C ANSI

npage

RAM

sfr

104
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3.2.2
#pragam
#pragam

#pragma
#pragma

#pragma
#pragma

#pragma
#pragma
#pragma
#pragma
#pragma

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

#pragma
#pragma
#pragma

#PRAGMA

#pragma

bitfields=default
bitfields=reversed

language=default
language=extended

function=default
function=interrupt
function=intrinsic
function=monitor
function=tiny_func

codeseg
memory=constseg
memory=dataseg
memory=default
memory=no_init
memory=zpage
memory=npage

warnings=default
warnings=off
warnings=on
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3.2.3

_DATE_ Mmm dd yyyy
_FILE_
_1AR_SYSTEMS_ICC_ IAR C
_LINE_
_STDC_ IAR C
_TID_
_TIME_ hh:mm:ss
_VER_ int
3.2.4

DEC/VMS C

SIZEOF
ANSI #if #elif sizeof
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T2 T35 : Al40

4.1 BEXMEL T3> D5
42 7EOTIVERBAVA—TI—R

ZOFETIE, TR TT AODOFT L a AT HOWTEA L £,
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4.1 EBEXWGEATL a3 DA

A1 1 7ETZ AT a OBE

THRIZ, &7 LT T « 7 a v OEHERLET,

TFay NE

-B XU AORTHEBEHNT S,

-b FISzY bESATFY - ED2—ITT B,
—c {DMEAO} YAk -FTLa EHRET D,

~Dsymb[=xx] AT I METUURILEERT b,

—d tifdef / #tendif MEAB->TVENEF T vY LAEELY,
-Enumber IS—DRABERET 5,

-t filename AT FITEILERT %,

-G ZEANEY—RELTHL

~lprefix AU — FRREEEZEMNT 5,

- AVIN—F - T7ANE)VRA LT D,
~L[prefix] AEY—RBIZCURNEERT S,

-1 fi/ename MBI FAINICYR NEERT B,

-Mab XU O5IHMEIAXFERET B

-N JRAMZIANYE—EDIFER A,

-Oprefix AT b D7 A IVREEEEHRET S,
-0 filename T - T7MINRBERET Do

-pnn BR—DDITHERET 5.

-r[en] Iz bTTFNY HHEhEFERATREIZT 5,
-S TEoISDHA LY NEEERTET S,
-s{+]-} A—HY— - SURLORXF/ INXFORANERET 5.
-T TO9T477EFE)VRA RT3,

-tn BT AR=VUTEERET B,

-vn JoteyY-arvIqs¥alL—3ay

~Usymb SURIVERERIZT S,

-uN BEYRTPRFLY D UTERET 5
-wlstring EEETHEICT B,

-x{D12} MESBUXMEERT 5,
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4.2

C
C
4.2.1
C
DEFFN DEFFN C_ARGZ, C_ARGN
HC
DEFFN auto
calll, ...
C_ARGZ auto
C_ARGZ

DEFFN subl(a, 0, b, 0, 0x8000+x, 0, y, 0) [ , calll, call2, ... ]

C_ARGN
C_ARGN auto
DEFFN
DEFFN sub1(0x200+a, 0, b, 0, 0x8000+x, O, y, 0) [ , calll, call2, ... ]

2) c
DEFFN

C_ARGZ
DEFFN  sub2(0x8000+x, 0, y, 0)

C_ARGN
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4.2.2 C

HC

C

extern void sub(void);
funcs(void)

{

sub();
}
\y’
C
4.2.3 C

D

void funcl(void)
{

}

EXTERN funcl
DEFFN func1(0x8000,0,0,0)
JSR REFFN funcl }

L st

C c
INT_EXPR_STACK
X
X  EXPR_STACK
X

DEFFN sub(0,0,0,0,0x8000,0,0,0)

PUB sub
RSEG P:CODE ]
sub: / y
X
RTS
\_t)-ssj-/'
extern
X
C
CODE

REFFN funcl

REFFN
EXPR_STACK

LDX #LOW(SFE(EXPR_STACK))
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2)

void func2(int il,char c2)

PRMBN func2+0 —p
PRMBN func2+1 —»

PRMBN func2+2 —»

Tiny
PRMBZ

""PRMBN +

111

Large

C_ARGN

; func2( 0x123, 4 );

EXTERN func2

DEFFN func2( 0x8000, 0, 3, 0 )

#define il low PRMBN func2+0

#define i1 high PRMBN func2+1
#define c2 PRMBN func2+2

LDA
STA
LDA
STA
LDA
STA
JSR

4h
c2
23h
11_low set 0x123
1h

i1 high

REFFN func2

}-set 0x04

b.s31

PRMBN




C
char func3(void) ;  char_val = func3();
{ - EXTERN func3
return c; DEFFN func3(0x8000,0,0,0)
} JSR REFFN func3
int func4(void) STA char_val :}
{ s \_/m
return 1;
}
; int.val = func4();
a.c EXTERN func4
DEFFN func4( 0x8000,0,0,0)
JSR REFFN func4
EXPR_STACK L-LDA 0,X
< -
STA int_val
- | X LDA 1,X
STA int_val+l
INX
= INX
.s31
C char 1
EXPR_STACK
C
EXPR_STACK X
X
X
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XLINK

5.1
5.2

XLINK
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5.1

5.1.1

740 XLINK

cstartup.s3l

-f XCL

-wL Isit]
-x[e][h][i][m][n][s][o]
( xlink.pdf

( xlink.pdf

-C
cstartup

cstartup.s3l
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5.2

5.2.1

M3T-1CC740

16

115
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Ink740.xcl

Ink740.xcl 1 30

:ii:) - Ink740.xcl -

XLINK 4.44, or higher, command file to be used with the 740
C-compiler V1.xx

Usage: xlink vyour_file(s) -f Ink740
$1d: Ink740.xcl 1.4 2001/07/16 14:14:59Z 1JON Exp $

IMPORTANT: 1. Use a COPY of this file.
2. Select a C library at t

that matches the co

3. If you use the

end of this file
lation switches.
00, see note about the

futher down.

MODIFICATION:

First: define CPU

-1 Setup "bit" segments (always zero if there is no need to reserve
bit variable space for some other purpose) -!

-Z(BIT)BITVARS=200 -! address 40 (only) -!/

-1 Setup "ZPAG
We allocate 41-FF ero page by default. It is assumed that

00-3F is for SFRs while 4 for a few "bit" variables.

2 -1

CPU J

|
C740 I

BITVARS J

I

BITVARS  bit

BITVARS 0

(
)
3803 SFR  3FH
40H
200H =40H><8

-z
0

BIT
ZPAGE
NPAGE
CODE
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=)

The following segment defintions (EXPR_STACK, INT_EXPR_STACK and
CSTACK) that do not have an address given must fit inside the
"41-FF" address range.

If you have the CSTACK (processor stack) segment outside zero page

you have to give it an address and XLINK will no longer try to
fit it within zero page. -1

—Z(ZPéGE)ZPAGE,C_ARGZ,Z_UDATA,Z_IDAT

Y2z
YH )

ce= 4177

-1 Setup "EXPR_STACK" segment. This zero page located stack is used

to hold temporary when evaluating complex expressions.

It is set to 20(hex) below. -!

“+2011

-Z(ZPAGE) EXPR_STAC@ >

-1 Setup "INT_EXPR_STACK" segment. This zero page located stack is used
to hold temporary when evaluating complex expressions for interrupt
routines written in C. It is set to 0 below.

You must give this stack space if you have C written interrupts that
need an expression stack. -!

20H

-Z(ZPAGE) INT_EXPR_STACK+0

-1 Setup "CSTACK" segment. This is the CPU stack. Note that this can

either reside in page O or 1 -! c ]l
-Z(NPAGE)CSTACK+40=100
C 100H 13FH
C
-Z(ZPAGE)+40
INT_EXPR_STACK 40H
cstartup.s31

BITVARS, ZPAGE, C_ARGZ, Z_UDATA, Z_IDATA
EXPR_STACK, INT_EXPR_STACK
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)

N
100H CSTACK

-1 Setup "NPAGE" segments at address 1000-7FFF  -! 13FH NPAGE  140H

-Z(NPAGE)NPAGE,,C_ARGN,N_UDATA,N_IDATA,ECSTR=100-43F «¢ 2 RF_STACK

Setup "RF_STACK"™ segment. This stack is used for recursive function.
It is by default given a size of 256 bytes by the library. By giving
a non-zero size below, you _expand_ the stack by that amount. -!

-Z(NPAGE)RF_STACK+0

T —

+0

256+2

RF_STACK

ROM

Setup all read-only segments (PROM) at address 8000 -! l

-Z(CODE)RCODE,Z_CDATA,N_CDATA,C_ICALL,C_RECFN,CSTR,CCSTR, CODE, CONST=C080-FEFF

Setup the "INTVEC" interrupt segment.
If you are using the 37600 (chip group -v2) and the default cstartup
reset vector, you must change the INTVEC line below to:

-Z(CODE) INTVEC=FFCO-FFFF
If you have a tiny chip derivative that does not have the interrupt
vectors in page FF, you can change the page of the addresses below.
CSTARTUP inserts the reset vector relative to INTVEC start which

ROM

means that you can change the page without any problems:
-Z(CODE) INTVEC=1FEQ-1FFF
-Z(CODE)C_FNT=1F00 -1

3803

C_FNT J

tiny_func

CONST FFOOH
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-e_small_write=_formatted write <

-Z(CODE) INTVEC=FFDC-FFFD
-Z(CODE)C_FNT=FFO0-FFDB

See configuration section concerning printf/sprintf -!

printf, scanf

printf

See configuration sec

-e_medium_read=_formatted_read

This example files selects the default library which is

tiny memory model and a 740 with MUL/DIV.

This corresponds to option -mt and -vO to the compiler.
If you want to use another library, you can do it by
removing the comments around it and adding comments around

the default library.

cl74001

-C cl7400t -! -1
-C cl74o001 -! -1
-C cl7401t -! -1
-C clv4011 -! -1
-C cl7402t -! -1
-C cl74021 -! -1

Code will now reside on file aout.a3l in INTEL-STANDARD format -!

-mt
-ml
-mt
-ml
-mt

oncerning scanf/sscanf -!

printf

-e A=B

_medium_write
_small_write
medium_read

%%, %d , %0, %c , %s , %X
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Ink740.xcl

0x00
0x40

0x41

OXFF

C_FNT

RAM

Z
BITBARS (0x1)
ZPAGE «C )
C_ARGZ «C )
Z_UDATA « )
Z_IDATA «C )
EXPR_STACK (0x20)
INT_ EXPR_STACK  (0x20)

XLINK
OxFFOO0

CONST

0x100

0x140

0x43F

RAM

N
CSTACK (0x40)
NPAGE « )
C_ARGN « )
N_UDATA « )
N_IDATA « )
ECSTR «C )
RF_STACK (0x0)

OxFFOO

120

0xC080

OXFFxx

OxXFFDC

OXFFFD

OXFFFF

ROM

RCODE « )
Z_CDATA « )
N_CDATA « )
C_ICALL « )
C_RECFN « )
CSTR « )
CCSTR « )
CODE « )
CONST « )
C_FNT « )
INTVEC (0x22)




6.1
6.2
6.3

High-performance Embedded Workshop(HEW)
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6.1

6.1.1

6.1.2

2. HEW

740

"Session740_Simulator"

6.2,6.3
"DefaultSession"
"DefaultSession"
> 1 HEW
HEW
L 1 L 1
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6.2

6.2.1 740 Init

Init

Init MCU
MCU

Init (740 Simulator)

1-1

MCU
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6.3 MCU

MCU MCU
MCU MCU ("'m3xxxx.mcu')
“mcu* 16
3 6 MCU
1. McU
2.
3. CPU
4.
5. BRK
6.
e MCU
N )
e CPU
CPU it ( )
[ ]
"IRST"
e BRK
" :BRK"
[ ]
"t ( ) 32

(m38000.mcu)

;M38000
;1

3B:2
FFFC:RST
FFDC:BRK
FFFA:3E:0
FFF8:3E:1
FFF6:3E:2
FFF4:3E:3
FFF2:3E:4
FFFO:3E:5
FFEE:3E:6
FFEC:3E:7
FFEA:3F:0
FFE8:3F:1
FFE6:3F:2
FFE4:3F:3
FFE2:3F:4
FFEO:3F:5
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) REIEATLavEFERTS

-z1 ~ -29 | Y4 X EBEXZEIL

-s1l ~ -89 : AF—FELXEEIL
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2) TEBEHFMSVEREZFERTD

€

X
//;Har ch;

)

\
short si;

long |i;
void main( void )
{

ch—

7 ch—;
//J? ¥ 000000 C6.. DEC zp:ch
8 si—,
(¥ 000002 C6.. DEC zp:si )
¥ 000004 A5.. LDA zp:si
¥ 000006 3A  INC A
¥ 000007 D002 BNE 20000
Ly ¥ 000009 C6.. DEC zp:si+l
¥ 20000: )
9 li—;
/ ¥ 00000B 32 SET N\
¥ 00000C CA  DEX
¥ 00000D A5.. LDA zp:li+3
¥ 00000F CA  DEX
¥ 000010 A5.. LDA zp:li+2
¥ 000012 CA  DEX
A ¥ 000013 A5.. LDA zp:li+l
¥ 000015 CA  DEX
¥ 000016 A5.. LDA zp:li
¥ 000018 12 OLT
¥ 000019 32 SET
¥ 00001A CA  DEX
¥ 00001B AOFF  LDA #255
¥ 00001D CA  DEX
¥ 00001E AOFF LDA #255
¥ 000020 CA  DEX
¥ 000021 AOFF LDA #255
¥ 000023 CA  DEX
¥ 000024 AOFF LDA #255
¥ 000026 12 OLT
¥ 000027 20.... JSR np:?L_ADD_LO3
¥ 00002A B500 LDA zp:0,X
¥ 00002C 85.. STA zp:li
¥ 00002E B501 LDA zp:1,X
¥ 000030 85.. STA zp:li+l
¥ 000032 B502 LDA zp:2 X
¥ 000034 85.. STA zp:li+2
¥ 000036 B503 LDA zp:3,X
¥ 000038 85.. STA zp:li+3
¥ 00003A E8  INX
¥ 000038 E8  INX
¥ 00003C E8  INX
\_¥ 000030 E8  INX )
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3) unsigned int B ZE#HAEFAHITS

740 signed int unsigned int
ex ; i - . . ..
int i; unsigned int ui;
if (i<5) i=0; J if (ui<5) ui=0;

¥ 000010 32 SET ¥ 00002E 38 SEC
¥ 000011 CA DEX ¥ 00002F AD.... LDA np:ui
¥ 000012 AD.... LDA np: i+l ¥ 000032 E905 SBC #5
¥ 000015 CA DEX ¥ 000034 AD.... LDA np:ui+
¥ 000016 AD.... LDA np:i ¥ 000037 E900 SBC #0
¥ 000019 CA DEX ¥ 000039 BOO8  BCS 20006
¥ 00001A A900 LDA #0 ¥ 000038 AOO0  LDY #0
¥ 00001C CA DEX | ¥00003D 8C.... STY np:ui
¥ 00001D A905 LDA #5 ¥ 000040 8C.... STY npiui+

¥ 00001F 12 CLT

¥ 000020 20.... JSR np:?SS_CMP_LO02
¥ 000023 B0OO8  BGS 2?0004

¥ 000025 AOO0O  LDY #0

¥ 000027 8C.... STY np:l

¥ 00002A 8C.... STY np:i+l
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4)

eX

Ew FOLEIZIX, EvFIs—ILEZEERT S

on/off

AND

OR

///'typedef union {

struct {
unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
unsigned char
} bitf;
} BYTE_BIT;
unsigned char uc;
BYTE_BIT data;

uc |= 0x04;
}

data. bitf. b2 =
J

.

b0:1;
b1:1;
b2:1;
b3:
b4:
bb5:
b6 :
b7:1;

1;

unsigned char byte;

— ek et )t ) e ek )

if ( (uc & 0x04) == 0) {

if (data.bitf.b2 ==0) {

~

129

000063
000065
000068
000069
000068
00006E
00006F

A904 LDA #4
2D.... AND np:uc
1A DEC A
D007 BNE 20005

AD.... LDA np:uc

4B SEB 2,A

8D.... STA np:uc
20005

000072
000075
000077
000078

AD.... LDA np:data
4304 BBS 2, A, 70007

4B SEB 2, A
8D.... STA np:data
20007:




5)  Switch XIFEHHIEXDE, case TNILDOHITEE

switch case C
C ROM
ex
switch( type ) {
case 1:
case XxX. o
i) case INJ)L CSUBALSA4TSY SA4TS5)D
D H4 X
signed char 4 - smal |
5 ?C_S_SWITCH_LO6
unsigned char 4 —
5 ?C_S_SWITCH_LO6
signed short 1 ?S_V_SWITCH_LO6
unsigned short 1 ?S_V_SWITCH_LO6
signed int 1 ?S_V_SWITCH_LO6
unsigned int 1 ?S_V_SWITCH_LO6 v
signed long 1 2L_V_SWITCH_L06 big
unsigned long 1 ?2L_V_SWITCH_LO6
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6) A&IETO 24 TEEZITS

int
eX
void xxx( void ) void funcl ( void );
{ void xxx( void )
func1 () ; {
func1() ;
Warning[52]:
740 specific: 'No prototype for function “funcl”,
assuming that it returns int’
e

¥ 000000 20.... JSRnp:REFFN func ¥ 000000 20.... JSR np:REFFN funcl

¥ 000003 ES8 INX
¥ 000004 ES8 INX
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) BATRMGEF v R ~OER

eXx

char ¢1; int i1, i2; char cl; int il,i2;
¢l =il +i2; ¢l = (char)il + (char)i2;

8) KT v T LIz

ex

tmp = 6+chl;
((6+Ch1)*0h2) *chl; R —— tmp - tmp*ChZ. /* char tmp. */

return tmp*chi;

9) REBEBRFOEMLGRRIIEITS

eX
char *src ; //" char *src ;
char *dest ; char *dest ;
while( *src ) { > while( *src ) {
*dest++ = *sro++ ; *dest = *src ;
| /J dest++ ;
Sro++

J

o
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8.1
8.2
8.3
8.4
8.5
8.6

133

EXPR_STACK 7 INT EXPR_STACK
CSTACK

C_ARGN 7/ C_ARGZ

RF_STACK

ICC740



8.1

740 C

EXPR_STACK 32

INT_EXPR_STACK 32 (tiny 16
CSTACK 64

C_ARGN

C_ARGZ

RF_STACK

8.2 EXPR_STACK / INT EXPR_STACK

@ ()
@
(a-1)
short int 4
long 8
float double ( ) 16
(a-2)
(b)
8.3 CSTACK
@ @
@ <2
() =<2
©) 2
(d) muL/DIvV
e
) CSTACK

-Xmso
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8.4 C_ARGN / C_ARGZ

8.5 RF _STACK
256

-Z(NPAGE)RF_STACK+10
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8.6 ICC740 C
RunTime |Functi0n EXPR_STACK | CSTACK Call
8
?C_ADD_LO1 add 2 2
?C_SUB_LO1 sub 2 2
?C_MUL_LO1 multiplication 2 3
?C_FIND_SIGN_LO1 character sign finding 2 3
?C_DIVMOD_LO1 character division and modulo 3 2
?C_DIVMOD_LO1
?SC_DIV_L01 signed character division 3 5| ?C_FIND_SIGN_LO01
?2UC_DIV_LO01 unsigned division 2 3
?C_DIVMOD_LO1
?SC_MOD_LO01 signed character modulo 3 6 | ?C_FIND_SIGN_LO1
?UC_MOD_LO1 unsigned modulo 2 4
?C_SHL_LO01 left_shift_A_ Y_steps 0 2
?SC_SHR_LO1 right_signed_shift_A Y _steps 0 2
?UC_SHR_LO1 right_unsigned_shift_A_Y steps 0 2
?UC_CMP_LO1 unsigned_compare 2 2
?SC_CMP_LO1 signed_compare 2 2
16
?S_ADD_LO02 add 4 2
?S_AND_LO2 and 4 2
?S_ORA_LO2 or 4 2
?S_EOR_L02 xor 4 2
?S_SUB_LO2 sub 4 2
?S MUL_LO2 multiplication 6 3
?S_FIND_SIGN_L02 character sign finding 4 3
?US_DIV_L02 unsigned division 7 2
?S_DIVMOD_L02 character division and modulo 7 2
?S_DIVMOD_L02
?SS DIV_LO2 signed word division 7 5| ?S_FIND_SIGN_L02
?SS_MOD_L02 signed word modulo 7 6 | ?S_DIVMOD_L02
?S_FIND_SIGN_LO2
?US_MOD_L02 unsigned modulo 7 4 | ?S_DIVMOD_L0O2
?S_SHL_LO2 left_shift_NOS_T0S:8_steps 3 2
?SS_SHR_LO2 right_signed_shift_NOS_T0S:8_ steps 3 2 | (PUS_SHR_L02)
?US_SHR_L02 right_unsigned_shift_NOS_T0S:8_steps 3 2
?SS_CMP_L02 signed_compare 4 2
?2US_CMP_L02 unsigned_compare 4 2
?US_ZERO_L02 is_zero 2 2
32
?L_ADD_LO3 add 8 2
?L_AND_LO3 and 8 2
?L_OR_LO3 or 8 2
?L_XOR_LO3 xor 8 2
?L_SUB_LO3 sub 8 2
?L_MUL_LO3 multiplication 12 3
?L_FIND_SIGN_LO3 character sign finding 8 3
?2UL_DIV_L03 unsigned division 13 2
?L_DIVMOD_LO3 long division and modulo 13 2
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2L_DIVMOD_L03
2L_FIND_SIGN_LO3

?L_NOT_LO3

?SL_DIV_LO3 signed long division 13 5 | ?L_INC_LO3
?L_DIVMOD_LO3
?L_FIND_SIGN_LO3
?L_NOT_LO3

?SL_MOD_L03 signed long modulo 13 6 | ?L_INC_LO3

?UL_MOD_L03 unsigned modulo 13 4 | ?L_DIVMOD_LO3

?L_SHL_L03 left_shift_NOS_T0S:8 steps 5 2

?SL_SHR_L03 right_signed_shift_NOS_T0S:8 steps 5 2 | (PUL_SHR_LO3)

?UL_SHR_L03 right_unsigned_shift_NOS_T0S:8_steps 5 2

?SL_CMP_L03 signed_compare 8 2

?UL_CMP_L03 unsigned_compare 8 2

?L_ZERO_L03 is_zero 4 2
?L_SUB_LO03,

?L_TEST_LO3 test 8 4 | (?L_ZERO_LO3)

?L_NOT_LO3 not 4 2

?L_INC_LO03 increment 4

32
?F_UNPACK_L04
(?F_PACK_2_L04)
(?F_ROUND_L0O4)
(?F_OVERFLOW_TEST_L04)
(?F_OVERFLOW_TEST1_L04)
(?F_UNDERFLOW_L0O4)

?F_MUL_LO4 Floating point Multiplication 12 4 | (?F_EXIT_L04)
?F_UNPACK_L04
(?F_PACK_L04)
(?F_PACK_2_L04)
(?F_UNDERFLOW_L04)
(?F_OVERFLOW_TEST1_L04)

?F_DIV_L04 Floating point division 12 4 | (?F_UP_ROUND_L04)
?F_UNPACK_L04
(?F_PACK_2_L04)
(?F_ROUND_L04)
(?F_EXIT_LO4)
(?F_UNDERFLOW_L04)

?F_ADD_L04 Floating point addition 12 4 | (?F_OVERFLOW_L04)
?F_UNPACK_L04
(?F_PACK_2_L04)
(?F_ROUND_L04)
(?F_EXIT_LO4)
(?F_UNDERFLOW_L04)

?F_SUB_L04 Floating point subtraction 12 4 | (?F_OVERFLOW_L04)

?SL_TO_F LO4 Cast a signed long integer 4 5| ?F_0_SUB_LO4

?UL_TO_F _LO4 Cast a unsigned long integer 4 3

?F_TO_L_L04 Cast a floating point 4 3| (?F_0_SUB_L0O4)

?F CMP_LO4 Float compare 8 2

?F_UNPACK_L04 Internal entry 0 0
(?F_PACK_L04)

?F_ROUND_LO04 Internal entry 0 0 | (?F_UP_ROUND_L04)

?F_UP_ROUND_LO4 Internal entry 0 0 | (?F_PACK_LO4)
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(?F_UNDERFLOW_L04)
(?F_OVERFLOW_TEST_L04)

?F_PACK_L04 Internal entry 0 0 | (?F_EXIT_LO4)
?F_PACK_2 L04 Internal entry 0 0 | ?F_PACK_L04)
?F_UNDERFLOW_LO4 Internal entry 0 0 | (?F_EXIT_LO4)
?F_OVERFLOW_L04 Internal entry 0 0 | (?F_EXIT_L04)
?F_OVERFLOW_TEST_L04 Internal entry 0 0 | (?F_EXIT_LO4)
?F_OVERFLOW_TEST1_L04 Internal entry 0 0 | (?F_EXIT_L04)
?F_NEG_OVERFLOW_L04 Internal entry 0 0 | (?F_EXIT_LO4)
?F_0_SUB_LO4 Internal entry 0 0

?F_EXIT_LO4 Internal entry 0 0

switch

?C_S_SWITCH_LO6 switch (char):series 1 2

?S S SWITCH_LO6 switch (short):series 2 2
?L_S_SWITCH_LO6 switch (long):series 6 2
?C_V_SWITCH_L06 switch (char) 2 2
?S_V_SWITCH_L06 switch (short) 4 2
?L_V_SWITCH_LO06 switch (long) 6 2

Function enter/leave

?ENTER_LO8 Function enter, save DPO and DP1 0 4

?LEAVE LO8 Function leave, restore DPO and DP1 0 0

?ENTER_FP_L08 Function enter, save DPO, DP1 and FP 0 6

?LEAVE_FP_L0O8 Function leave, restore DPO, DP1 and FP 0 0

Stack

?IND_STK_16_DPO_L09 (tos) -> tos 2 3
?IND_STK_16_DP1_L09 (tos) -> tos 2 3
?IND_STK_16_L09 (tos) -> tos 2 5
?IND_DPO_DP1_L09 (dp0) -> dpl 0 3

?IND_DP1 DPO_L09 (dp1) -> dp0 0 3
?STK_TO_DPO_L09 T0S -> dpO 2 3
?STK_TO_DP1_L09 TOS -> dpl 2 3
?DP0O_TO_STK_LO9 DPO -> TOS 0 2
?DP1_TO_STK_LO9 DP1 -> TOS 0 2

?IND_DPO_L09 (dp0) -> dpl 0 4

?IND_DP1_L09 (dpl) -> dpO 0 4

?PUSH_A 16 _L09 0 A -> TOS 0 3

?MOVE_LONG_LOQ9 Block move (dpl) -> (dp0) 2 3

?PUSH_DPO_L09 dp0 -> cpu stack 0 4

?POP_DPO_L09 cpu stack --> dp0 0 0

?PUSH_DP1 _LO9 dpl -> cpu stack 0 4

?POP_DP1 109 cpu stack --> dpl 0 0

EXPR_STACK
Call O Jmp
call
CSTACK |
?POP_DPO_LO9 0 ?PUSH_DPO_LQ9 2 (-2)
32 Internal entry

?LEAVE_LO8 ?ENTER_LO8 ?LEAVE_FP_L0O8 7?ENTER_FP_LO
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9.1
9.2
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9.1

1CC740 C
4
@
@) a )
(©))
()
9.1.1
3803 INTO ( ) "counter™ 0 INT2
( ) "counter"
#include <intr740.h> /* */
#include "sfr_3803h.h" /* 3803H SFR */
_ 10
unsigned char counter ;
interrupt [30] void INTO_TimerZ( void ) /* */
{
cld_instruction() ; /* 10 CLD */
counter = 0 ;
}
interrupt [8] void Int2( void ) /* */
{
cld_instruction() ; /* 10 CLD */
. "sfr_3803h.h"
if( counter < 9 ){ -
] sfr INTSEL = 0x00039;
counter++ ;
sfr INTEDGE = 0x0003a;
} else {
sfr IREQL = 0x0003c;
counter = 0 ;
} sfr IREQ2 = 0x0003d;
} sfr I1CON1 = 0x0003e;
sfr 1CON2 = 0x0003f;
void main( void ) ICON1.0 SFR ICON1 0
{
/* */
INTEDGE.O = 1 ; /* INTO */
INTEDGE.3 = 0 ; /* INT2 */
INTSEL.O = 0 ; /* - INTO */
/* 0( ) */
nop_instruction() ; /* */ o
IREQ1.0 = O ; /* INTO - */ (O
IREQ2.3 = 0 ; /* INT2 - */ ( )
D T
/* 1C ) */ cstartup.s31  init C
ICON1.0 = 1 ; /* INTO - */
ICON2.3 =1 ; /* INT2 - */ 1
C )
enable_interrupt() ; /* cLl */
while( 1) ; /* */ U )
}
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9.1.2

1CC740 C

C )

interrupt

———

interrupt fﬁ] void ianeroid ) RSEG CODE
intr: ““‘:zgz:,/,,-_______J
. PHA

PLA ;;;==:A

RTI RTI

740

RTI

"interrupt”

( "EXTERN"

/ void

141
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interrupt [28] void Intl( void )

{
}
RTI RTI
init C
cstartup.s31
¢ init_c( P
extern void init_C( void ) ; ) DEFFN init_C( 0, 0, 0, 0, 0x8000, 0, 0, 0)
‘::% extern PUBLIC init_C
interrupt [28] void Intl( void ) <<4
{ |
_asm( "JIMP init C" ) ; asm init C init C (
} N )
' 2
9.1.3 (I )
( )
cLi a ) oC )
1CC740 |
"intr740.h"

#include <intr740.h>

void main( void )

{
enable_interrupt() ;
while( 1) ;
disable_interrupt() ;
}

"enable_interrupt()" |

1 "SEI"

. enable_interrupt()
main:

CLI
?0003:
BRA 20003

SEI - _
RTS ‘tﬁ disable_interrupt() |

0 "cLI "disable_interrupt(Q)" |
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9.1.4

cstartup.s31  INTVEC

COMMON  INTVEC

?CSTARTUP_INTVEC:

#if 0

#if defined(MELPS_37600)
BLKB  40H - 6

#elif defined(MELPS_MULDIV)

BLKB OFFFEH - OFFDCH -2 ; 3803 Group

: FFFA ( FFCO + 40 - 6) (-v2)

BLKB 20H - 4 ; FFFC
#else

BLKB 20H - 2 ; FFFE
#endif
#endif
?CSTARTUP_RESETVEC:

WORD init C

ENDMOD init_C
BLKB

2
init C
9.1.5
"INTVEC"

—

-Z(CODE) INTVEC=FFDC-FFFD
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9.2
9.2.1

main

1CC740

char

func
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signed char



9.2.2

cstartup.s3l

; Turning off “interruptable ISRs":
; Do this if you need the extra byte(s)

; 1. Uncomment the define below

; 2. Assemble this file

; 3. Include the result in your linker command file:
; -C cstartup.r3l

; Variable "?1ES_USAGE" and its initialization will no longer
; be included.

. ﬁ _________ ( )
;#define NO_INTERRUPTABLE_ISR

;  ?IES_USAGE - Determines if the IES is setup and used.
; This variable is used for interrupt functions when compiling
; with the "-h" option.

RSEG ZPAGE
PUBLIC ?I1ES_USAGE
?1ES_USAGE:
BLKB 1
#endif

#ifndef NO_INTERRUPTABLE_ISR

; Initialize ?1ES_USAGE:
; 1 IES not used
;0 First use of IES, need to setup IES
; <0 IES already setup and used
LDA #1
STA  zp:?1ES_USAGE
#endif

2 (NO_INTERRUPTABLE_ISR
) (NO_INTERRUPTABLE_ISR
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9.2.3

INT1 ( )
1/01 1 OK
0K
main 2
CLI
1701
INT1 CLI1 INT1
INT1
a =1)
(1 =1) (RTI ) (1
:O)
#include <intr740.h> /* */
#include "sfr_3803h.h" /* 3803H SFR */
void main( void )
{
/* ( ) */
INTEDGE.1 = 1 ; /* INT1 */
/* 0( ) */
nop_instruction() ; /* */
IREQL1.1 =0 ; /* INT1 - */
IREQ1.2 = 0 ; /* 1/01 - */
IREQL.7 = 0 ; /* 2 - */
/* l( ) */ <
ICON1.1 =1 ; /* INT1 - */
ICON1.2 = 1 ; /* 1/01 - */
ICON1.7 =1 ; /* 2 - */
enable_interrupt() ;  /* cLI */
while( 1) ; /* */
}
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#include <intr740.h> /*

#include "sfr_3803h.h" /* 3803H
unsigned char Cntr ;

unsigned char T 5msec = 1 ;
unsigned char Tflg=0;

unsigned char val ;

interrupt [28] void Intl( void )

{
Cntr = 0 ;

interrupt [26] void SI01R( void )
{
ICON1.2 = 0 ; /*
ICON1.7 = 0 ; /*
enable_interrupt() ; /*

Tflg=1;
disable_interrupt() ; /*

ICON1.2 = 1 ; /*
ICON1.7 = 1 ; /*

interrupt [16] void Timer2( void )

{
ICON1.7 = 0 ; /*
enable_interrupt() ; /*

if( T 5msec ){
T _5msec = 0 ;
if( Cntr < 9 ){
Cntr++ ;
} else {
Cntr = 0 ;
}
if( T_flg ){
val = Cntr ;
TFflg=0;
}
} else {
T 5msec = 1 ;

disable_interrupt() ; /*
ICON1.7 = 1 ; /*

/* INT1

/*

1701

1/01

/*

CLI

SEI

CLI

SEI

SFR

1701

*/

*/

*/

*/

*/

*/
( )
1+
*/
. */
*/
. */
*/
*/

2)

2)
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