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/* Prototype */

void boot () _ attribute ((interrupt handler));
void div0o() _ attribute_  ((interrupt handler)) ;
void unalign() _ attribute ((interrupt handler)) ;
void dummy () _ attribute ((interrupt_ handler)) ;
void nmi() _ attribute ((interrupt handler)) ;

extern void int 8t
extern void int_ 8t
extern void int 8t

extern void init_bcu(void
extern void init int (void
extern void init_sys(void
extern void init ram(void

imero0 () ;
imerl () ;
imer3 ()

)i
)i
)i
)

7

extern void exit (void) ;

/* vector table */

const unsigned long vector[] = {

(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned
(unsigned

long) boot,
long) dummy,
long) dummy,
long) dummy,
long)divo,
long) dummy,
long)unalign,
long)nmi,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,

//
!/
//
!/
//
!/
//
!/
//
!/
//
!/
//
!/
//
!/

0

4

8

12
16
20
24
28
32
36
40
44
48
52
56
60

W J o0 Ul WNRE O

PR RREREO
g WP o

Reset

Reserved
Reserved
Reserved
Division
Reserved

by zero

Address misaligned exception

NMI

Reserved
Reserved
Reserved
Reserved
Software
Software
Software
Software

exception
exception
exception
exception
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unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
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unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

) d

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

)

long dummy,

long) int_8timer3,

long dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,
long) dummy,

int_ 8timero,
long) int_8timerl,
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//
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//
!/
//
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//
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//
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//
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//
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//
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//
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//
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//
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//
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//
!/
//
!/
//
!/
//
!/
//
!/
//
!/
//
!/
//
!/
//

64

68

72

76

80

84

88

92

96

100
104
108
112
116
120
124
128
132
136
140
144
148
152
156
160
164
168
172
176
180
184
188
192
196
200
204
208
212
216
220
224
228
232
236
240
244
248
252
256
260
264
268
272
276
280
284
288
292
296
300
304
308
312
316
320
324
328
332
336
340
344
348

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
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63
64
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66
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68
69
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75
76
77
78
79
80
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82
83
84
85
86
87

Port
Port
Port
Port

input
input
input
input
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interrupt
interrupt
interrupt
interrupt

Key input interrupt O
Key input interrupt 1
High-speed DMA Ch.O0
High-speed DMA Ch.1
High-speed DMA Ch.2
High-speed DMA Ch.3
Intelligent DMA

timer
timer

lebit
l6bit

timer
timer

lebit
l6bit

timer
timer

lebit
l6bit

timer
timer

lebit
l6bit

timer
timer

lebit
l6bit

16bit timer
16bit timer
8bit timer 0
8bit timer 1
8bit timer 2
8bit timer 3
Serial
Serial
Serial

Serial
Serial
Serial

A/D converter

RTC

Port
Port
Port
Port
8bit
8bit

input
input
input
input
timer 4
timer 5

Serial
Serial
Serial

Serial
Serial
Serial

5
5

comp

comp A

comp

comp A

comp

comp A

comp

comp A

comp

comp A

comp

comp A

interface Ch.
interface Ch.
interface Ch.

interface Ch.
interface Ch.
interface Ch.

interrupt
interrupt
interrupt
interrupt

interface Ch.
interface Ch.
interface Ch.

interface Ch.
interface Ch.
interface Ch.
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(unsigned long)dummy, // 352 88

(unsigned long)dummy, // 356 89

(unsigned long)dummy, // 360 90

(unsigned long)dummy, // 364 91

(unsigned long)dummy, // 368 92

(unsigned long)dummy, // 372 93

(unsigned long)dummy, // 376 94

(unsigned long)dummy, // 380 95

(unsigned long)dummy, // 384 96

(unsigned long)dummy, // 388 97

(unsigned long)dummy, // 392 98

(unsigned long)dummy, // 396 99

(unsigned long)dummy, // 400 100

(unsigned long)dummy, // 404 101

(unsigned long)dummy, // 408 102

(unsigned long)dummy, // 412 103

(unsigned long)dummy, // 416 104

(unsigned long)dummy, // 420 105

(unsigned long)dummy, // 424 106

(unsigned long)dummy, // 428 107

(unsigned long)dummy, // 432 108

(unsigned long)dummy, // 436 109

(unsigned long)dummy, // 440 110

(unsigned long)dummy, // 444 111

(unsigned long)dummy, // 448 112 FIFO Serial interface Ch.0
(unsigned long)dummy, // 452 113 FIFO Serial interface Ch.0
(unsigned long)dummy // 456 114 FIFO Serial interface Ch.0

}i

/*******************************************************************************

*

boot

* Type void
* Ret val none
* Argument void
* Function Boot program.

*******************************************************************************/

void boot (void)

{

asm("xld.w $%rl5,0x2000") ; // Set SP in end of 8KB internal RAM (€))]
asm("ld.w $sp, %$rl5") ;

asm("ld.w $rl5,0x0") ; // Initialize PSR 2)
asm("ld.w $psr, $rl5") ;

asm("ld.w %rl5,0b10000") ; // Set PSR to interrupt enable 3)
asm("ld.w $psr, $rl5") ;

init_bcul() ; // Initialize BCU on boot time 4)
init_int () ; // Initialize interrupt controller (5)
init_sys(); // Initialize for sys.c (6)
init_ram() ; // Initialize bss section & data section (7)
main () ; // Call main (8)
exit () ; // In last, go to exit )

}

/*******************************************************************************

* dummy

* Type void

* Ret val none

* Argument void

* Function Dummy interrupt program.

*******************************************************************************/

void dummy (void)

{

INT LOOP:
goto
}

/*******************************************************************************
* divo
* Type
* Ret wval

INT_LOOP; (10)

void
none

2-4
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* Argument : void

* Function : Division by zero exception program.
*******************************************************************************/

void divo0 (void)
INT LOOP:

goto INT_LOOP;
}

/*******************************************************************************

* unalign

* Type : void
* Ret val : none
* Argument : void
* Function : Address misaligned exception program.

*******************************************************************************/
void unalign (void)
INT LOOP:
goto INT LOOP;

/*******************************************************************************
* nmi
* Type : void
* Ret val : none
* Argument : void
* Function : NMI interrupt program.
*******************************************************************************/

void nmi (void)

INT_LOOP:
goto INT_LOOP;

NI 2T =T VidconstBID32Lw A E L TERLTVE T, TDXIICLT, 328w FDIISE
7 RLUAZROM LICKIN T B2 EMTEE T, FERXTRXDARV N/ /x y D&, T—IVEEISD
F 7%y b7 RLRAW) ERNT 2ES () 2R3 1085 & B O AU () T o Lidod > 7 ILY
07o LTk, #3588y X AOE D AR ZFHR L TWET, £z, HLEWED
A DNTIE R Z—)b—F 2 (Qummy) ZHE L, ZTAREELIICE>TVET,

A= +7 v TI—F &, Vit MITMLEREE (boot) & LTHUHENET, 7—ML—F T
A B 7 RA 2 ZOYFAE (D), PSROYIFH L & EIDABRFFA] (2, 3). BCUDYIH L@, EDAH T
ra—Z 0L (S). AJIH Sy 7 7 @Ik 6) . iz m s a— SV ER (L bsst /v 3
D07V T, FIEMERF D/ a— VAR (. datat 7 ¥ 3 V) OFIHHET— 2 ODRAMAD I ¥ — (1) %
TFotzth, mainBlBea— )V LET®), T LEITARNTEZHTLATNREESEWVRTIES D FXEA
DT, BEISUTAFL TLZE VY, ST TRREZICTRTOUIENE T LTz & 2R T 27201
exitBIBZ AR L TVET (9, £z, RYLTEHIDIARMNAS & INT LOOPICAS KD ICREND) LTEH
Ll TR IR T L= XA Y bty b BT ETT Ny IAEZICED £,
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2.2 BV ;AHNEE
221 7O M2 L TEE

C/C++ 2784 Z (S5U1C33001C) TIELL FDEA T attribute  ((interrupt handler))IC X2
BT 0 XA TEEZITS T LT, ZTOBBZEIDARLIBEBICRET 5 LM TEXT,

<#> <f#¢#> attribute ((interrupt handler));

B 0AHNHEEEZ T0 b 2 A TEETET LICE > T, WHL YR ZDBEERT & ret iR ANC/C++
VA ZICK > THEMICHAMATNE I, £, REELCHEMEENM TN 725513 % ahr (FAi#H
BNALYRAZ) Esalr (EffiEE D — L Y X 2) OB# TS AHNICHAMATNE T, FFicretim®d
& BIDIABFEAERACN— RV = 7 MR E $/zPSREPCONEZ R LTIV —F b U X—2F
1z, 70 RATEERE LEWVIEEIEN T retimBEE DA ORZICTIR L TL7ZE W,
SEETORBHIRDOE S0 ET, Fle, TVAINVEDOT VY TSa—RELHLET,
DURDY > V7 a 75 Iid, GNU33¥sample_ide¥std¥dmt33301¥8timer¥src¥dry_8timer.cPND8Y w k X 1
SODE| D IAHBIE T,

ca—F
/* Prototype */
void int_8timer0() _ attribute ((interrupt handler)) ;

/* 8bit timer0 interrupt function */
void int 8timero0 (void)

{
}

*xx8E ) b R A O] D AL 5

7tr753—F
/* 8bit timer0 interrupt function */

{

pushn %rl4

1ld.w %0, %alr
ld.w %rl, %ahr
pushn %ril

CIC++a VAT X > THBAENS O— R

*xx8w N H A OE] O AT LI 5 5 +
popn %1 b
ld.w %alr, %0
1d.w %ahr, %1 CIC++A A FIC K> THHAIAE NS O—F
popn %rl4
reti

}

FRID K SICEID AL 2 T 0 b XA TEET B L. C/IC++T A THEFINICL VA Z DB
EEPret i BZHAARE T, NUOFEZET 2 2DICEH, B0 AHNHEBKEILT T s 21T
HEZ2d5X201CLTLTIEE N,

2.2.2 NMI

EDIARITIE R AT ATREIRE D IAR & R AT RATREIRE| D AR H D £,

XA RATRETRE] D AR ZENMI(/ < A A TIVEIDIAT) EWNNE T, NMUIMOE] O A IS L T,
SIS CPUIC R BNE T,

7272 L. SP(R &y URA VZ)RERINMIDFAET 2 LiBE#ET S/, 4=+ )LY v h&idSp
MRETNEE T, NMIZFBEDARIEITRTN=RT 2 7ICE > T AT EINET,
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2.2.3 HiH

BSNE T T TS LOETHIT SO RFEDFEET S T & 200, S1C33 Family TIX0IC X 2 FRE->AIE
BAEVT 7R AGEENFISNCEID M TENTNET, CBIATIIFINDIRET Z NI XT—T )7
SHL., FIVEZITNET,

COHT, 7 RLARERMNZI6E Y FOAEV ) —R/F A MRHIFET RLAILT 72 A LGSR,
F72E328 Y FOAEV Y —R/FA MHCT— FERT RLALSNCT 78 A LTSEEICHEELE T,
CBAT TR IDEI BT Vv AZEIELTOVERTOTHERELTLEEY,

224 VY7 b xTE8IYiAKH

S ATAREREI D AREIN—F T 2 7 EIDIAREY T+ 2 7 EHIORAFR (VT b 27 HIN) B O &
9o XA ERAEKIC X BEDAIMIN—FT 27 EDAFRTY, =5V T BT 7 EHDRAIE,
intfHZRITT ST LICE > T, EEOEFRTHVAHGZRESELENTEET, VI Uy
FIOARINFEES % £, C33ATREINT ZT—=T)IVHDHNIES BT Z (VT b D 2 7 E D AR ILEEIED
ANRO, BND AN ZFITLE T,

LINICY 7 b 27 EI0ARDY TN TS5 LemLE T,

V7 b7 EIYAHKA

void softintl  attribute ((interrupt handler)) ;

int int num;

const unsigned long vector[] = {
(unsigned lohg)softintl, // 52 13 software interrupt 1 (€))]
| :
int main()
{
asm("iﬁt ") ; // software interrupt 1 2)

}

void softintl ()

{
}

LR N T m S ACiEnainBl D “asm (nint 1)V T b 2 TEID AR ERETE (),
NI ZT—=TNZN LTV T M7 7 HOARNCTIET B BEEANTRCE 3 (1), &0 AHLFEEIEL
softint1Td“int_num = 5"EWVIEDIARUHZEITL, mainBINED £9(3),

225 BIVAHERTSS

R ATAREIRN— R U = TE|DARICIE, TNETNEIDIARERNT Z 5 LEDABRA 3—T VLI AR
DHBEINTOVET, BI0AHDFEICIE, BIDAHA =TIV LI ARICKDEIDIARDFFTENT
WAIRRETEIDARBER 7 5 7ty hENZHERH D FT,

B0 ABRERN T Z 713, XHET 2 E D IARBERNFEET S EEDABNFEET S LW (E]0AHA 31—
TIWLTVARZRDREIICHHDET, N—Ruz7IcEko>Tlcty hENET, COHERRT T TICE->
TEIDABRBEROREEZMNZ N TEET, o, vy FENEEOABER TS TGV T o7
Ty b 20880 £, BDARFEEE, EDAKBER T T2) 1y bEFTICAL 2 )V—F
VR EEEEDABRDPRELETOT, HTEOAARMEDOH Ty hLTLEE W, £z, A
ZyybU by MEESEIDIARER T T 3L S Nawizs, T SEcnTY 7 v 7T
Yy FLTLEE W,

B OAABERTZ 7Dy FARUTE, Viy hA )= —R/S 4 FOQEELDH O, 757578y
MUYy B ATGEIRL Y A 2 (0x4029F) CIERLE T, A= v )bty MRy b4 YU —F
RICRESNET, FHFRDEWVEILTFDERBD T,

int num = 5; 3)
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oVty b+ —

A

FIOABERT Z T3 DOFZIARICEI>TY Y bENK T, 02FZAARLEG. Ly FEU Y
FEENELA, LIED> T, FEDERKT Z 7 DAZHERIC) Ly b B EMNTEEHT,

®V—F/51FAR
FIOARERT Z 7E3MOL VAR LRI, 02EF ALYy FEN, 12FSATLEEY b

NEd, TOHA.

02 HEAALRITNTOERTZIH Uy hEn, 12FHEAATLE

BEREOAARBERPEELTLEFVETOTHERELTLIIEE L,
X225 NCE D ARMEROFA T O - RLET,

EIDAHBEHETIONS A TEE

<BU> <BI%%&> _ attribute_ ((interrupt_handler))

B0 AHSHDRE

-

I
B0 AHBR 75 7DU LY K

I
B DA BT

[ BIDAHMERESETONS A TEELET,

| NI ITF=TIICE D ADNEREEEZRUE T,

DA HBEROIELEITVER T,
BIDAHEHAT BHIIC. BHITEDRAHERT S
VY hUEYT,

-

v

A\ 4

AA VR

(NMI)

¥ Y
CA=RO T 7EIDRAS Y {JUNXATIVEDRA VT ND T 7EDAH
L (PRYTSES I

L (IAREDARELE)

C38A7Ic& B~ Ty TiLE

v

EI D IAHLIZEIH

LYRYDEBE(SRT YY)

I
B0 AHBR I 570U LYk

2D AH IR

|
LIX5 OfEla 25 v D)

|
retilc kD) y—>

|_

PSREPCOANBRE RS v 7 IBRES B, EDAH
N7 FICEDEIDAFHIBREEAY v~ TLET,

- 7ors« 78S &DEBNICEASNET,

FH{ 7ohsq 7ES&DEBNICEASNET,
_|: JOMYATEEIRLDBBNICEBEASNEY,

ORI ATEEZ L TWRWERIF, V—XIC
reti/fasm("reti")Z IR L T 2SI LYo

K2.2.5.1 BEAMGEVAHLET O—

2-8

EPSON

S$1C33 FAMILY STARTUP MANUAL



2 S1IC33A7OI S LDEES

2.3 CaAVIN\145&a— FOERE(L

2.3.1 BEHDT7 7R

ZENIIINBEEL(RAM EDOZE, ROM EDOEFUE, staticZHE WM RLAZEDED) &
autoZB(A Xy 7 FICEIMNBEBO NS D £, BHE. LRI L I ARTERDRE Y N AT
V7 RLAZOA—RLTT7 7EVALET, —H. autoZEUIISP(RZ v 7 RAVE) + 71y hDIA
TT7 IR ATERD, LLTFDOXIZ Ay B ET,

o SNBEBICLERT T 7 S B S B in < | ALELEES E UV,

o ARy FIC—FINICEI NS 128, RAMEHERFHEY I RAMEZHHITE %,

o LYZZADE D MFRARERT 7 ADEEE VS T2CA 31 T DOEBILDBEEEZIT LT,

TAY Y FELTRAZY IDRELZD DD ERENTRUCKKARZTEDETONEITH, H
B I—F 2 T—IIICMER T 2 LB daut oL HANEI D (T 250 K D @ a— REIRMF5NE T,

2.3.2 volatilef{&fff

a5 70l T LK BEEADT 71 A8 NF T L LT, volatilehH v £,
—RINCCA IS TR KD EHETHRNE I~ REERT 5728, ATUANDT 7 AEHEHS L,
LYZRICA—RUIlEZTEABOFAHELTIEETS 2 & TRt 2R >TWES, 7277l C
DEEIEIC K > T, TR 7T LR ENTNE AT 7 72 ANEBICIIEI N T LU E S ATREED
HOET, TOHE, N—RU 7KK TEHRINHIEL Y A2 EP, BI0AHILHE TEH I Nz
2L, BUEOENKMENTICEEINTLEVE T, volatilelEffiFid. ZEMNEFINTNS
AEEMN B2 E DL LT, ZROBHBOIZCICZONAZHRIFLET C 2 AV ISA FIIEELET,
DED, volatileHaNETERLLELHIT. BRIFCHNT AT 7 7R ANFEL, RHTONEIC
HErE N ECUEENE T,

PIFIC, volatileEEDHEICKZ 7y TS a— RE-ELEAIZERLET,

ca—F
int i Normal Flg; //volatileﬂ%
volatile int i Volatile Flg; //volatile®HZdH

=7

while( 1 ){ ~
/* (1)volatileHE g5k L */
if( i_Normal Flg == 1 )

{
}

while( 1 ) { -
/* (2)volatileEHEHD */
if ( i Volatile Flg == )

{
}

break;

break;

}

7€r773-F

/* (I)volatileHE /&L */

cmp  %r4,0x1 « LY RAXDMEZHEFIH LTI
jrne Oxff

/* (2)volatileEHEHD */

1d.w sr4, [5r5] « WHEIAEYOEEZSIL TR
cmp $r4, 0x2

jrne Oxfe

FROXSBTOT T LOEAE, L ZEE D ARLUMEBN TEROENIEES N E, (DT
FEEDRAEY 2B UBEWTEHAEY OENEHENTE LI AXOMEIIEFR NS B LU IAERD
BFonFkLhe =T TRERAEY DEZHERICKMELZENTEET,
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2.3.3 KA 2 R5EW - Byl

RRD LB | WEOINTBEEADT 7L AF LI ARICAHDRE Y M7 RLAZO—RFLTTo 7
O, REMPEMEZ TS, T T, SNBEBEBGHRCIITES LE T, UKD, MEEh-hd
FIDFFZRA V2 UTERERICIA T2y FORTT VEATEXRTDT, NELBADNERN
7T RADARELED £,

234 CAVNASDFRBILA T a>

CaVIRAF1F-00, -0, -02, -03, -0sWTNMNIDDAA v FDIFEIHE > TRt Z TV E T,
72720, -02/-031FHEDH, -0sld VA DA ZEGEHIEDFNHRIC L TWVWET, XAy FHNEES iz
WIGEREHEGIETONE T A -0DEMEN ENBIZET— RIENEE DI, T3y TIERN—
HHEHNDENZNVEEOMEIRETEZ ENHDETOTHERELTLZI WV, EHICFITTERNnEE
3. BE(LOEE FIFTLIEE, Fz-02/-033FHEDREEILEZHMNE LTVWETDOT, -0kh b
YA AWKELRBZENHHET,

WHEIZ, -oTaAVIAINT B EEHERLET,

BEbA 7y g e DV TORELWVEIHIE., A~ =2 7)L*S5U1C33001C Manual’®d“6.32 A< K5
AVF T a DO ESIRLUTLEE 0,
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3 SIC33LARARED IO 5 I 5

KRETIX, SIC33F v TOEARMNZEIBEET Y 2 — )VOYIREZHOIC, T YT LTHECDNT
Y IINTar S L BB UENSEIAL X,

DIF, VT s o LR FEIMSREIERICHEE LT b D2 R ES1C33301 D41 Td, #fEIlc k> Tk,
BEEERHIHL A 27 RLAGENEZZIGENH D ETOTHERELTLIZE N,

BBLUROY YT )VTTTS LTHEREN TV 2ERIE. GNU33¥sample_ide¥std¥dmt33301¥xxx¥include
ICHBNYZT 7 AIVHRICES SN TOET Gl E AR S o

3.1 BCU

BCUTIEZ, AEVIY 7 T LIERT 2 AT RELVOTINA A, 1 X, ZOMY 7+ X%
PENRETEE T, LUK, GNU33¥sample_ide¥std¥dmt33301¥beu¥srclc b 5> TV 705 5 LeBEIl,
SRAM & FLASHZ ##5t L 7e 5 5 OREEIC DWW AL 97,

O NBAEIVIYTEFYTLR—=TIV
7 RLURZERO T 74~ 101358 AT LIS E N, TV 78 < IC#CE(Fy T A 32— T )W) i1
MERIENTNVET, €33 STDA T TIE#CEH TR FWVIARICHIEE N TOWETHATY 711~18D A
EVZEMETR—FLTED, #CEES LT 7 OXISEDRAMZ A X V7 #HE L Y A& (0x48130)
MDCEFUNC[1:0](D[AOD TUID#Z ENB K HICE>TVET,

#+3.1.1 #CEHADYIVRZ

Ui CEFUNC = 00 CEFUNC =01 CEFUNC = 1x
#CE4 #CE4 #CE11 #CE11+#CE12
#CE5 #CE5 #CE15 #CE15+#CE16
#CE6 #CE6 #CE6 #CE7+#CE8
#CE7/#RAS0 #CE7/#RAS0 #CE13/#RAS2 #CE13/#RAS2
#CE8/#RAS1 #CEB8/#RAS1 #CE14/#RAS3 #CE14/#RAS3
#CE9 #CE9 #CE17 #CE17+#CE18
#CE10EX #CE10EX #CE10EX #CE9+#CE10EX

@ SRAM, ROM, FLASHRE®&E

(7 #JL ~: CEFUNC = 00)

SRAM, ROM. FLASHF®DFEIZ. BCUL Y AR TCLLROTY) 7 T EIITAE T,
BREIVT

18-17. 16-15, 12-11, 10-9, 8-7. 6. 54
RERAE

a) TNAAY A X 8F Tzld16E y

TVU76E7 FLAHPIC KD, 16E RO DD X9,

b) VA N O0~TY A L
EZIAAEFE, 0V A MCRELTHIL LERD XD,

o) W7« —7 )Vt 0.5~3.50 1 7 )
WAV THEOT 7 ARHCHAENS T 21 M A7)V T,
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FLASH., SRAM¥ES: 7095 L
S1C33301DT Y 775 8ICFLASH., TV 7 10ICSRAMMDMEG SN TV AEEEDBCUREDY > IV
a2y o LT3,

BCURREH
void init_bcu(void)

{

/* Set area 4-5,6 0x4812a <- 0x1111 */

/* Device size 16 bits, output disable delay 1.5, wait control 1 in area 4-5,6 */
* (volatile unsigned short *)BCU A4 A5 A6 ADDR =

BCU DFH 15 | BCU WTH 1 | BCU SZL 16 | BCU DFL 15 | BCU WTL 1; @D

/* Set area 7-8 0x48128 <- 0x0011 */

/* Device size 16 bits, output disable delay 1.5, wait control 1, */

/* DRAM is not used in area 7-8 */

* (volatile unsigned short *)BCU_A7_A8 ADDR =

BCU_DRAH NOT | BCU DRAL NOT | BCU SzZL 16 | BCU DFL 15 | BCU WTL 1; 2)

/* Set area 9-10 setting 0x48126 <- 0x0017 */

/* Device size 16 bits, disable delay 1.5, wait control 1, burst ROM not used */
* (volatile unsigned short *)BCU A9 Al0_ADDR =

BCU BROH NOT | BCU BROL NOT | BCU SZL_ 16 | BCU DFL 15 | BCU WTL 1; K))

}

COYYTINTTTILTIE, TV 7458601, 7-8(2), 9-103) %, T3 AV A X =16L v b,
VA YAV =1, T 02— VBIERR = 1.5 4 7 VIR ELTVET,

F 2. TV 77-8(2) TIEDRAMZ A, TV 79-10(3) Tld/3— A FROMZ AFHICEREL TV ET,
TF. AHD8Y v FSRAMTI6EY v MEIC L TWAEAIR LA ORETHENEEAN, 168y b
SRAMZ ] L CWAHEIINEA > 2 7 2 — R 570ERE (0x4812E<D3) ZZ#BSL(D I T 2 EN D
DET, e, —DORENEHEINZTY 7I8E Y L 168y FDTINA AZEMEL THEHT 3
CLIFTEEREA.
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3.2 8Ev F7ATSRIINEALR

T T TlE. GNU33¥sample_ide¥std¥dmt33301¥8timer¥srcNDY > VT 7S Leflic, 88y hZA<
Z2 i U 7o BEARRS 8 D ARG 7 1 7S S DWW TR L £ 97

8w b XA, 88y NSV ZRTIWAT VT Y RDT VR —T a—(F5 2 E D AL JE M ES,
ICHERICH I 5 EMNTEET,

@8ty FRATEIVRAHFHATOTS L
YN Ta s LTIESE Y R X A0, 1, IS ZTNTN TR TE O AREREEE, Z0O
B DN 2 ARG LET, INRNTORADEDABRNFER, BUSG LI v 2l &R
LET, TTTRREARODTOTS LEHFELUTHRHLET,

8EY F ZAIBIVIAHNY 2EB

(unsigned long) int 8timer0, // 208 52 8bit timer 0
(unsigned long)int 8timerl, // 212 53 8bit timer 1
(unsigned long)dummy, // 216 54 8bit timer 2
(unsigned long) int 8timer3, // 220 55 8bit timer 3

NG 2 T—T VDR
HDIABIN—TF 227 2T —T VB L ET,
8E Y b 2 A DYHEARES

/* Prototype */
void init 8timero0 (void) ;

/*******************************************************************************

* init_8timer0

* Type : void
* Ret val : none
* Argument : void
* Function : Initialize 8bit timer0.

*******************************************************************************/

void init_8timero0 (void)

{

unsigned char temp;

/* Set 8bit timer0 interrupt enable on interrupt controller 0x40275 */
* (volatile unsigned char *)INT E8TU ADDR &= ~INT E8TUO; (6))

/* Set 8bit timer0 control 0x40160, timer stop */
* (volatile unsigned char *)T8P_ PTRUNO_ADDR &= Oxfe; 2)

/* Set 8bit timer0 prescaler 0x4014d */

temp = *(volatile unsigned char *)PRESC P8TS0 P8TS1 ADDR; A3)
temp &= O0xFO;
temp |= PRESC_PTONL_ON | PRESC_CLKDIVL SEL7;

* (volatile unsigned char *)PRESC_P8TSO_P8TS1_ADDR = temp;

/* Set 8bit timer0 reload data 0x40161 */
* (volatile unsigned char *)T8P RLDO ADDR = 0x27; “4)
// Set reload data (0x27 -> lms on 0OSC3 clock 40MHz)

/* Set 8bit timer0 clock output off, preset and timer stop 0x40160 */
* (volatile unsigned char *)T8P PTRUNO ADDR =
T8P_PTOUT OFF | T8P_PSET ON | T8P_PTRUN STOP; 5)

/* Set 8bit timer0 interrupt CPU request on interrupt controller 0x40292 */
* (volatile unsigned char *)INT R16T5 R8TU RSO ADDR &= ~INT R8TUO; (6)
// IDMA request disable and CPU request enable

/* Set 8bit timer0 interrupt priority level 3 on interrupt controller 0x40269 */

temp = *(volatile unsigned char *)INT P8TM PSIOO0 ADDR; (7)
temp &= OxFO;
temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT_P8TM_PSIOO_ADDR = temp;
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/* Reset 8bit timer0O interrupt factor flag on interrupt controller 0x40285 */
* (volatile unsigned char *)INT F8TU ADDR = INT F8TUO; (8)
// Reset 8bit timer0 underflow interrupt factor flag

/* Set 8bit timer0 interrupt enable on interrupt controller 0x40275 */
* (volatile unsigned char *)INT E8TU ADDR |= INT E8TUO; )
// Set 8bit timer0 underflow interrupt enable

}

/*******************************************************************************

* run 8timer

* Type : void

* Ret val : none

* Argument : unsigned long reg 8bit timer run/stop register address
* Function : Run 8bit timer.

*******************************************************************************/

void run 8timer (unsigned long reg)

{

/* run timer0 0x40160 */
* (volatile unsigned char *)reg |= 0x01; (10)

}

(D EOARDEE
ARENERIIE DTz, 88w F XA 0EIDAH 2L E T,

8Ly hRARID 2ZIE
RARDANZ O VRRET BTcd, —ERXA2FIELXT,

G)ANIZ Oy TORE, ZAAND T Oy 7 MH487% Bk
TVRT—=ZO0Aoay 2 EREL, ZAINOT Oy ZHAEEFBLET,
YN Tad S LTE T A= TEE Ty 77172561 A L TWVWET,

@D Vu—RF—XOFRE
RAIMET ATV T 2T—22RELET, COMICK>TEAIDT VA —Tu—2%
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/* Prototype */
void int_8timer0(void) _ attribute ((interrupt handler)) ;

/*******************************************************************************

* int 8timero0

* Type : void
* Ret val : none
* Argument : void
* Function : 8bit timer0O underflow interrupt function.

* Read 8bit timer3 counter data and stop 8bit timeroO.
*******************************************************************************/

void int_8timero0 (void)

extern volatile unsigned char timer0;
extern volatile int t8int0_flg;

/* interrupt operation */

timer0 = read 8timer cnt (T8P_PTDO_ADDR) ; (€3]
stop_8timer (T8P_PTRUNO_ADDR) ;

t8int0_flg = TRUE;

/* Reset 8bit timer0 interrupt factor flag register 0x40285 */
* (volatile unsigned char *)INT F8TU ADDR = INT F8TUO; 2)

}
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(unsigned long)dummy, // 120 30 16bit timer 0 comp B
(unsigned long)int l6timer coO, // 124 31 16bit timer 0 comp A
(unsigned long)dummy, // 128 32
(unsigned long)dummy, // 132 33
(unsigned long) int l6timer ul, // 136 34 16bit timer 1 comp B
(unsigned long)dummy, // 140 35 16bit timer 1 comp A
(unsigned long)dummy, // 144 36
(unsigned long)dummy, // 148 37
(unsigned long)dummy, // 152 38 16bit timer 2 comp B
(unsigned long)int lé6timer c2, // 156 39 16bit timer 2 comp A
(unsigned long)dummy, // 160 40
(unsigned long)dummy, // 164 41
(unsigned long)int l6timer u3, // 168 42 16bit timer 3 comp B
(unsigned long)dummy, // 172 43 16bit timer 3 comp A

NI BT =T IVDFK
FORAIIN—F 272 \7 2T —T ) EFFE LT,
16Ey b2 A IYEARERR

/* Prototype */
void init l6timexro0 (void) ;

/*******************************************************************************
* init_l6timer0
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize 16bit timeroO.
*******************************************************************************/
void init_16timer0 (void)

{

unsigned char temp;

/* Set 1l6ébit timer0 interrupt enable 0x40272, compare A interrupt disable */
* (volatile unsigned char *)INT E16TO E16T1 ADDR &= ~INT E16TCO; 1

/* Set 16bit timer0 control 0x48186, timer stop */
* (volatile unsigned char *)T16P_PRUNO_ADDR &= Oxfe; ?2)

/* Set 1lébit timer0 prescaler 0x40147, prescaler on, CLK/256 */
* (volatile unsigned char *)PRESC_P16TSO_ADDR =
PRESC_PTONL_ON | PRESC_CLKDIVL_SELS; 3)

/* Set 1lébit timer0 comparison match A data 0x48180, compare data A Oxde */
* (volatile unsigned short *)T16P_CROA ADDR = 0x9c; 4)

/* Set 16bit timerl comparison match B data 0x48182, compare data B 0x9c */
* (volatile unsigned short *)T16P_CROB_ADDR = 0x138;
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/* Set 16bit timer0 mode 0x48186 */
/* fine-mode normal, compare buffer disable, output normal, clock internal, */
/* clock output off, timer reset, timer stop */
* (volatile unsigned char *)T16P_PRUNO_ADDR =
T16P SELFM NOR | T16P SELCRB DIS | T16P OUTINV NOR | T16P CKSL INT |
T16P_PTM OFF | T16P_PSET ON | T16P_PRUN_STOP; (5)

/* Set 16bit timer0 interrupt CPU request 0x40290, compare A,B CPU request */

temp = *(volatile unsigned char *)INT RPO_RHDM R16TO0 ADDR; (6)
temp &= 0x3f;
temp |= INT RIDMA DIS;

* (volatile unsigned char *)INT_RPO_RHDM R16TO_ADDR = temp;

/* Set 16bit timer0 interrupt priority level 3 on interrupt controller 0x40266 */

temp = *(volatile unsigned char *)INT P16T0 P16T1 ADDR; (7)
temp &= 0xf0;
temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT_P16TO0_P16T1_ADDR = temp;

/* Reset 1l6bit timer0 interrupt factor flag 0x40282, */
/* Reset compare A interrupt flag */
* (volatile unsigned char *)INT _F16TO_F16T1 ADDR = INT_F16TCO; 8)

/* Set 1lébit timer0 interrupt enable 0x40272, compare A interrupt enable */
* (volatile unsigned char *)INT E16T0 E16T1 ADDR |= INT E16TCO; 9)

}

/*******************************************************************************

* run_létimer

* Type : void

* Ret val : none

* Argument : unsigned long reg l6bit timer run/stop register address
* Function : Run 16bit timer.

*******************************************************************************/

void run_létimer (unsigned long reg)

{

* (volatile unsigned char *)reg |= 0x01; (10)
}
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ZBZOX13BICRTE L TCWVWET DT, BEY Oy 7 HM40MHzD &3 1Ims T X7 AE| D AR
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/* Prototype */
void int 16timer cO(void) _ attribute ((interrupt handler));

/*******************************************************************************

* int_l6timer coO

* Type : void
* Ret val : none
* Argument : void
* Function : 16bit timer0 comparison match A interrupt function.

*******************************************************************************/

void int_1l6timer coO (void)
extern volatile int timeroO;

/* interrupt operation */
timer0 = read lé6timer cnt (T16P_TC3 ADDR) ; 1)
stop_l6timer (T16P_PRUNO_ADDR) ;

/* Reset 16bit timer0 compare A interrupt factor flag */
* (volatile unsigned char *)INT F16TO F16T1 ADDR = INT F16TCO; (2)

}
(DED AF DTS T
FIDIARINFEET B ENT Z—T—T )V TRl ENT W2 EN D AR NHEI 2 FIT LR T,
Yo INTal S KTEEIDABDFRELTREE DAYV ZEZRFE L, ZAXZIEDTVET,
QEIVIARENT ST DI )T
FOABDFEEICKDENDIARER T Z 7PN >TVWERIT DT, ThzeVty bLET,
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/* Prototype */
void init wdt (void) ;

/*******************************************************************************

* init wdt

* Type : void
* Ret val : none
s Argument : void
* Function : Initialize WatchDogTimer function.

*******************************************************************************/

void init_wdt (void)

{

/* watchdog timer write protection 0x40170, EWD write enable */
* (volatile unsigned char *)WDT_WRWD_ADDR = WDT_WRWD_WRT; (€3]

/* watchdog timer enable 0x40171, NMI enable */
* (volatile unsigned char *)WDT_EWD ADDR = WDT EWD ENABLE; (2)

}

(DT F v F Ry F R A EEAIMEHE O
REENMIOFEZIGIET 5728, U4 v F Ry T 244 7—T7IV(EWD) Ly MMIEZIAHR
WEEEENTVET, 22T, HEAMREL I ARICIZEY L, EZABZHFTLET,
QUAF Ry TRAAZ—T I
AT Ry T RABEEER AN UET,
TNLIFI6E Y F 240DV RTBEEMHIIENE L, NMIDVEELE T,
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/*******************************************************************************
* main
* Type : void
* Ret val : none

* Argument : void
* Function : 16bit timer demonstration program.
*******************************************************************************/

int main(void)

for (;;)
{
/* Main process */
@
/* Reset 16bit timer0 */
* (volatile unsigned char *)T16P_PRUNO_ADDR |= T16P_PSET_ON; 2)
}
}
(1) AA e

AA 2V —F O ZFITLET,
YN Tas I LTE, TOXL V)N —T B0 R LUETITREDE L TNET,

@) 16¥w FZA0D 2w b
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12168y R ZA0DIAVRTBESICEL > TNMIDFE LG A, CPUBNRERE LIz LT
9,
168 h ZARDOREICDNTIZB316E Y h Tl I TNV AA7ESEICLTITEI W,
WEBERICY 4+ Y F Ry T RZARICKBNMINFEET S EDRNVEI IS, a7 Y FBRES
DHITEIAEA A 2 I—F VORI K O E<REL THBILENDH D X T,
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/* Prototype */
void nmi(void) _ attribute ((interrupt handler)) ;

/*******************************************************************************

* nmi
* Type : void
* Ret val : none

* Argument : void

* Function : NMI interrupt program.
*******************************************************************************/

void nmi (void)

{

/* Reset 16bit timer0 interrupt flag 0x40282 */
* (volatile unsigned char *)INT F16T0 F16T1 ADDR = INT F16TUO;

/* Stop lébit timer0 */
stop lé6timer (T16P_PRUNO ADDR) ;

t16i0 flg = TRUE;

write str("*** NMI occurred by Watchdog timer ***¥n");
write str("¥n");

}

| 0 SAF LR
CPUMNFE LT BEONUPI AR L 9
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(unsigned long)int ct, // 260 65 RTC
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/* Prototype */
void init_ct(void) ;

/*******************************************************************************

* init ct

* Type : void
* Ret val : none
* Argument : void
* Function : Initialize clock timer to use real time clock.

*******************************************************************************/
void init ct (void)

{

unsigned char temp;

/* Set clock timer interrupt enable 0x40277, clock timer interrupt disable */
* (volatile unsigned char *)INT_EADE_ECTM_EP4 ADDR &= Oxfd; @™

/* Stop clock timer 0x40151 */
* (volatile unsigned char *)CT TCRUN ADDR = 0x00; 2)

/* Reset clock timer 0x40151 */
* (volatile unsigned char *)CT_TCRUN_ADDR |= CT_TCRST RST; 3)

/* Set clock timer interrupt control 0x40152, */
/* timer interrupt 1lhz, timer alarm disable, factor flag reset */
* (volatile unsigned char *)CT_TCAF ADDR =
CT TCISE 1HZ | CT _TCASE NONE | CT TCIF RST | CT TCAF RST; 4)

/* Set clock timer interrupt priority level 3 on interrupt controller 0x4026b */
temp = *(volatile unsigned char *)INT_PCTM_ADDR; )

temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT PCTM ADDR = temp;

/* Reset clock timer interrupt factor flag on interrupt controller 0x40287 */
* (volatile unsigned char *)INT FADE FCTM FP4 ADDR = INT FCTM; (6)
// Reset clock timer interrupt factor flag

/* Set clock timer interrupt enable on interrupt controller 0x40277 */
* (volatile unsigned char *)INT EADE ECTM EP4 ADDR |= INT ECTM; (7)
// Set clock timer interrupt enable
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/*******************************************************************************

* main

* Type : void

* Ret val : none

* Argument : void

* Function : Clock timer demonstration program.

*******************************************************************************/

void main ()

{
/* Run clock timer */
* (volatile unsigned char *)CT TCRUN ADDR |= 0x01; (8)

}
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/* Prototype */
void int_ct(void) _ attribute_ ((interrupt handler)) ;

/*******************************************************************************

* int ct

* Type : void

* Ret val : none

* Argument : void

* Function : Clock timer interrupt function.

*******************************************************************************/

void int ct (void)

{

extern volatile int ctint flg;

/* interrupt operation */

ctint flg = TRUE; a1
/* Reset clock timer interrupt factor flag 0x40287 */
* (volatile unsigned char *)INT FADE FCTM FP4 ADDR = INT FCTM; (2)
}
(D BN O ARFE D EFT
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(unsigned long)dummy, // 240 60 Serial interface Ch.1

(unsigned long)dummy, // 244 61 Serial interface Ch.1l

(unsigned long)int sif empty, // 248 62 Serial interface Ch.1
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/* Prototype */
void init_sync_sifl (void) ;

/*******************************************************************************

* init sync sifl

* Type : void
* Ret val : none
* Argument : void
* Function : Initialize synchronous serial channel 1.

*******************************************************************************/
void init sync sifl(void)

{

unsigned char temp;

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.l interrupt disable */
* (volatile unsigned char *)INT ES ADDR &=
~(INT ESTX1 | INT ESRX1 | INT ESERR1) ; @)

/* Set serial control 0x401le8, send disable, receive disable */
* (volatile unsigned char *)SIF_SMD1 ADDR = SIF TXEN DIS | SIF RXEN DIS; (2)

/* Set serial interface I/0 port 0x402d0, #SRDY1l, #SCLK1l, SOUT1l, SIN1 */
* (volatile unsigned char *)IO CFPO ADDR |=
IO CFP07 SRDY1l | IO CFP06 SCLKl | IO CFPO5 SOUT1 | IO CFP04 SINI; 3)

/* Set IrDA control 0x401e9, i/f mode normal */
* (volatile unsigned char *)SIF IRMD1 ADDR = SIF IRMD ORD; 4)

/* Set serial control 0x40le8, transfer-mode clock-syn slave */
* (volatile unsigned char *)SIF SMD1 ADDR = SIF SMD_SLA; 5

/* Set serial control 0x401e8, send enable, receive disable, clock #SCLK */
* (volatile unsigned char *)SIF SMD1 ADDR |=
SIF_TXEN _ENA | SIF RXEN DIS | SIF_SSCK_SCLK; (6)

/* Clear serial status */
* (volatile unsigned char *)SIF RDBF1l ADDR = SIF ERR NON; (7)

/* Set serial interface ch.l and A/D converter interrupt priority register */
/* 0x4026a */

temp = *(volatile unsigned char *)INT PSIO1 PAD ADDR; 8)
temp &= 0xf0;
temp |= INT PRIL LVL3;
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* (volatile unsigned char *)INT PSIO1 PAD ADDR = temp;

/* Set serial ch.0,1 interrupt flag 0x40286, clear serial ch.l interrupt flag */
* (volatile unsigned char *)INT FS ADDR =
INT FSTX1 | INT FSRX1 | INT FSERRL; )

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.l interrupt enable */
* (volatile unsigned char *)INT_ES_ADDR |=
INT ESTX1 | INT ESRX1 | INT ESERR1; 10)

}
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/* Prototype */
void int_sif empty(void) _ attribute ((interrupt_ handler)) ;

/*******************************************************************************

* int sif empty

* Type : void
* Ret val : none
* Argument : void
* Function : Serial I/F ch.1l sending buffer empty interrupt function.

*******************************************************************************/
void int sif empty (void)

{

extern volatile int int empty flg;
extern volatile unsigned char str[10];
extern volatile int 1i;

if (1 > 9)

{
}

else

{

int empty flg = TRUE; (€)]

/* write sending data */
* (volatile unsigned char *)SIF TXD1 ADDR = str[i]; a1
i++;

}

/* clear serial sending buffer empty interrupt flag */
* (volatile unsigned char *)INT FS ADDR = INT FSTX1; 2)

}
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MREL, #0ARLHEITNET,
YUV TGS LCIRRET — R ERET =R LV ARNEEALTVET,
Fie, —EROT—REEETHEY T U7 TF7%TRUEBICLET,
QEIDAHERTZ 7Oy b
EDIARDFEIC KD ENDARBEK T Z Tz >TWETDT, TNEUEYy FLET,

O IVTIVI 2 7x—RA(/OYy 7RABRNTA4E—F) 7055 A
GNU33¥sample_ide¥std¥dmt33301¥%sif mst¥src NV > L7075 LTk, 7oy 7 FiHERRE 5
TAL—=THIN 5 ZAZ[ORFy DINELENTL 27 —2%, EDAHZHNTHEGZELET,
TTTE, YIUTIVA VR T 2—AChIDI AR E— RADRIER, TOMOFHAREIC DN THE
EAYEX D

YITIA 27 —A(0y VEBARIAZE— F)EIVAHNT 25}

(unsigned long)int_ sif error, // 240 60 Serial interface Ch.1

(unsigned long)int sif full, // 244 61 Serial interface Ch.1

(unsigned long)dummy, // 248 62 Serial interface Ch.1
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/* Prototype */
void init_sync_sifl(void) ;

/*******************************************************************************

* init sync sifl

* Type : void
* Ret val : none
* Argument : void
* Function : Initialize synchronous serial channel 1.

*******************************************************************************/
void init_ sync sifl(void)

{

unsigned char temp;

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.l interrupt disable */
* (volatile unsigned char *)INT _ES ADDR &=
~(INT ESTX1 | INT ESRX1 | INT ESERR1) ; 1

/* Set serial control 0x401le8, send disable, receive disable */
* (volatile unsigned char *)SIF_SMD1 ADDR = SIF TXEN DIS | SIF RXEN DIS; (2)

/* Set serial interface I/0 port 0x402d0, #SRDY1l, #SCLK1l, SOUT1l, SIN1 */
* (volatile unsigned char *)IO CFPO ADDR |=
IO CFP07 SRDY1l | IO CFP06 SCLKl | IO CFPO5 SOUT1 | IO CFP04 SINI; 3)

/* Set IrDA control 0x401e9, i/f mode normal */
* (volatile unsigned char *)SIF IRMD1 ADDR = SIF IRMD ORD; (4)

/* Set serial control 0x40le8, transfer-mode clock-syn master */
* (volatile unsigned char *)SIF SMD1 ADDR = SIF_ SMD_MAS; (5)

/* Set serial control 0x401e8, send disable, receive enable, clock internal */
* (volatile unsigned char *)SIF SMD1 ADDR |=
SIF TXEN DIS | SIF RXEN ENA | SIF SSCK_INT; (6)

/* Set 8bit timer3 prescaler, prescaler on, CLK/4 */
* (volatile unsigned char *)PRESC_P8TS2 P8TS3 ADDR =
RESC_PTONH_ON | PRESC_CLKDIVH SEL1; (7)

/* Set 8bit timer3 reload data 0x4016d, reload data 0x40 */
* (volatile unsigned char *)T8P RLD3 ADDR = 0x20; (8)

/* Set 8bit timer3 for serial interface ch.l 0x4016c, */
/* clock output, reload data pre-set, timer run */
* (volatile unsigned char *)T8P_ PTRUN3_ADDR =
T8P_PTOUT ON | T8P_PSET ON | T8P_PTRUN RUN; )

/* Clear serial status */
* (volatile unsigned char *)SIF RDBF1 ADDR = SIF ERR_NON; (10)

/* Set serial interface ch.l and A/D converter interrupt priority register */
/* 0x4026a */

temp = *(volatile unsigned char *)INT PSIO1 PAD ADDR; 11
temp &= 0xf0;
temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT PSIOl_PAD ADDR = temp;

/* Set serial ch.0,1 interrupt flag 0x40286, clear serial ch.l interrupt flag */
* (volatile unsigned char *)INT FS ADDR =
INT_FSTX1 | INT_FSRX1 | INT_FSERRL; (12)

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.l interrupt enable */
* (volatile unsigned char *)INT ES ADDR |=
INT_ESTX1 | INT_ESRX1 | INT_ESERRL; 13)

S1C33 FAMILY STARTUP MANUAL EPSON 3-17



3 S1C33BFADEENDIOITSZVYT

(D EOAARDEE

ARENERI DTz, ) T IVA VBT 2 —ADEND AR 2RI LT,
() xZEDEIL

IWE OREZBIZFMFF ORI R B Ted, )T IVA VBT 1 —ADEREZZELET,
(3) A 1bi+ DR

AHSIR— MEFOREER ) T IV A VR T r—AFICY 0 iz 9,
rry 7 ENE— R TIESINX, SOUTx. #SCLKx, #SRDYx!ii 12 fiH L X9,
@A VRT 1 —AE— ROHE
WEOA YR T 2 —ANIDAAL VX T 1 — AEERLF T,
A= w )Ly M, COREIEREICED FTOTHHILT 2 0ENH D £,
Yo Tasrs LCREEOA YR T 12— ARERLET,
(5) #EXE— RORE
SUTIA VR T 12— ADEEE— R #IRLE T,
YooV Ta s LT ray JERESEOY A Z E UTHHEALET,
(NI Ty 7, EZEOHAR
gy ZEARXOY A X E— RTRNEHRE Lz ay 7 THfET S7z8. BifE7 oy 72N
7y ZICHELET, AT U T IVA VR T 21— ADEZEHAOREZITOET,
Yoo Tl I LTRERARE L TZEZITVETOTREDOHHFATLET,
7y 7 [AHFIRE ClEEE E ZEZRFICH T2 2 S TEE A,
D~ A 17y 7@y s X A)DIRIE
gy ZEMR T AR E— RIGWEHRELZ7ay 7 TEELE T,
BF vy ZEIERO LD TT,
Ch.0: 8 F Tl oIV ERA<2DM N7y o
Ch.1: 8 vy o< T IV ERA<3DMNh 7y 7
Ch2: 88y bl I T IV EA<4DM N7y 7
Ch3: 88y F Ty I TV ERA<SOMNh 7Ty 7

CTTEIITIVA VR T 2—AChAZEHLETDT, ¥ v XA 3DREEITNET,
Q)cray ZHITHEZEONT B T, YUTINVA VR T z—ANTay 7eiitidd b &

TEE9d,
FODIFMDIE Y FRARDBEICDNTIE328E Yy F TR d S I AL EZHBLTLE
W,

QOAT—RZALIYAZDY Ly b
AT—=BRAVIAZDLT—T55%, 0DEZARICEOD Uy FLET,
UDEOART S AFV) T 4 LXVDRE
HDIARDTTAF) T 4 LNV ERELET,
HDIARDEIFCHRE LGS, 7944V T 4 LNV EWEID AR ENE T,
YooV Tal S LTETIAA) T4 LRVEIICRELTHETD,
UDENDABER T Z 7Dty k
A=)ty bME BIDIABRERNT T TIIRNE L ED T, BDIABRZHFA[T ZEC) Y
FLET,
(13)E 0 S AFDFFA]
TUTIVA VR T 2 —ADE D AR EHFAT L ET,
ZERFE) T7IVIT—EDARBR, ZE/Ny T 7 T)IVEDARDFEELET,

3-18 EPSON S$1C33 FAMILY STARTUP MANUAL



3 S1IC33EXFADREDITOISZVY

YDTIVAY 2T =R (7 0y FRBRI A2 E— F) & VIAHLEE
/* Prototype */

void int_sif error(void) _ attribute ((interrupt_ handler)) ;
void int_sif full(void) _ attribute_  ((interrupt handler)) ;

/*******************************************************************************

* int_sif_ error

* Type : void
* Ret val : none
* Argument : void
* Function : Serial I/F ch.0 receiving error interrupt function.

*******************************************************************************/
void int sif error (void)

{

extern volatile int int_error flg;
int_error_flg = TRUE; 1)

/* clear serial error interrupt flag */
* (volatile unsigned char *)INT FS ADDR = INT FSERRO; A3)

}

/*******************************************************************************

* int sif full

* Type : void
* Ret val : none
* Argument : void
* Function : Serial I/F ch.0 receiving buffer full interrupt function.

*******************************************************************************/
void int_sif full (void)

{

extern volatile unsigned char str[10];
extern volatile int 1i;

/* read receiving data */
str[i] = *(volatile unsigned char *)SIF RXD1 ADDR; 2)
//write_hex((unsigned long)str([i]);

/* clear serial receiving buffer full interrupt flag */
* (volatile unsigned char *)INT FS ADDR = INT FSRX1; A3)

i++;

}
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(unsigned long)int sif error, // 224 56 Serial interface Ch.0

(unsigned long)int_sif full, // 228 57 Serial interface Ch.0

(unsigned long)int sif empty, // 232 58 Serial interface Ch.0
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/* Prototype */
void init_async_sif0 (void) ;

/*******************************************************************************

* init_async_sif0

* Type : void
* Ret val : none
* Argument : void
* Function : Initialize asynchronous serial channel 0.

*******************************************************************************/
void init_async sif0(void)

{

unsigned char temp;

/* Set serial ch.0,1 interrupt enable 0x40276, serial chO interrupt disable */
* (volatile unsigned char *)INT ES ADDR &=
~(INT ESTXO | INT ESRXO | INT ESERRO) ; @

/* Set serial control 0x401le3, send disable, receive disable */
* (volatile unsigned char *)SIF_SMDO ADDR = SIF TXEN DIS | SIF RXEN DIS; (2)

/* Set serial interface I/O port 0x402d0, #SRDYO, #SCLKO, SOUTO, SINO */
* (volatile unsigned char *)IO CFPO ADDR |= IO CFP01l SOUTO | IO CFP00_SINO; (3)

/* Set IrDA control 0x40le4, i/f mode normal */
* (volatile unsigned char *)SIF IRMDO ADDR = SIF IRMD ORD; @)
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/* Set serial control 0x40le3, transfer-mode clock-syn master */
* (volatile unsigned char *)SIF SMDO_ADDR = SIF_SMD 8BIT; 5)

/* Set IrDA control 0x40le4, dividing frequency 1/16 */
* (volatile unsigned char *)SIF IRMDO ADDR |= SIF DIVMD 16; (6)

/* Set serial control 0x40le3, send disable, receive enable, */
/* parity off, parity-mode even, stop-bit 1, clock internal */
* (volatile unsigned char *)SIF SMDO ADDR |=
SIF_TXEN DIS | SIF_RXEN ENA | SIF EPR_OFF | SIF_PMD_EVEN |
SIF STPB 1 | SIF SSCK INT; (7)

/* Set 8bit timer2 prescaler, prescaler on, CLK/4 */
* (volatile unsigned char *)PRESC_PSTSZ_PSTS3_ADDR =
PRESC_PTONL_ON |PRESC_CLKDIVI, SEL1; ®)

/* Set 8bit timer2 reload data 0x40169, reload data 0x40 */
* (volatile unsigned char *)T8P_RLD2 ADDR = 0x20; 9)

/* Set 8bit timer2 for serial interface ch.0 0x40168, */
/* clock output, reload data pre-set, timer run */
* (volatile unsigned char *)T8P_ PTRUN2_ ADDR =
T8P_ PTOUT ON | T8P _PSET ON | T8P_ PTRUN RUN; 10)

/* Clear serial status */
* (volatile unsigned char *)SIF_RDBF1_ADDR = SIF_ERR_NON; 11

/* Set serial interface ch.0 and 8bit timer interrupt priority */
/* register 0x40269 */

temp = *(volatile unsigned char *)INT_P8TM_PSIOO0_ADDR; (12)
temp &= O0xO0f;
temp |= INT_PRIH LVL3;

* (volatile unsigned char *)INT P8TM PSIOO ADDR = temp;

/* Set serial ch.0,1 interrupt flag 0x40286, clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FS ADDR =
INT FSTXO0 | INT FSRX0 | INT FSERRO; 13)

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.0 interrupt enable */
* (volatile unsigned char *)INT_ES_ADDR |=

INT ESTXO0 | INT ESRX0 | INT ESERRO; (14)
}
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/* Prototype */
void set sif mode (unsigned char) ;

/*******************************************************************************

* main

* Type : void

* Ret val : none

s Argument : void

* Function : Serial interface demonstration program.

*******************************************************************************/

int main(void)

{

unsigned char sif mode;

/* Set serial interface ch.0 transmit mode */
sif mode = SIF TXEN ENA | SIF RXEN DIS | SIF EPR OFF |
SIF_PMD EVEN | SIF_STPB 1 | SIF SSCK INT | SIF_SMD 8BIT; @

set_sif mode (sif mode) ;

/*******************************************************************************

* set sif mode

* Type : void

* Ret val : none

* Argument : unsigned char mode Serial mode
* Function : Set serial interface mode.

*******************************************************************************/

void set_sif mode (unsigned char mode)

{

/* Set serial ch.0,1 interrupt enable 0x40276, serial chO interrupt disable */
* (volatile unsigned char *)INT ES ADDR &=
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~(INT_ESTXO0 | INT ESRX0 | INT ESERRO) ; (2)

/* Set serial control 0x40le3, send disable, receive disable */
* (volatile unsigned char *)SIF_SMDO_ADDR = SIF_TXEN_DIS | SIF_RXEN_DIS; A3)

/* Clear serial status */
* (volatile unsigned char *) (SIF_RDBFO_ADDR) = SIF ERR NON; 4)

/* Set serial control register */
* (volatile unsigned char *) (SIF_SMDO_ADDR) = mode; 5)
// Set serial control register

/* Set serial ch.0,1 interrupt flag 0x40286, clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FS ADDR =
INT FSTXO0 | INT FSRX0 | INT FSERRO; (6)

/* Set serial ch.0,1 interrupt enable 0x40276, serial ch.0 interrupt enable */
* (volatile unsigned char *)INT_ES_ADDR |=
INT ESTXO0 | INT ESRX0 | INT ESERRO; 7

)
(DEEE—R, AhrayF, EZEH, 7—2 74—V FOKE
SUTINA VR T 1 —ADEEEE— REEIRLE T, #BEHTEAIZay 7 & LTHNERY
Oy IR Ty JERBEIRLE T, iz, ARRCY ) 7 IVA VR T 12— ADEZEHA & T —
BRI F =y b ERELET, 7T—XT+— v e LTT—%2E, Ay 7Ty~ RUT~»
o M RRENRET Y
YNNI 0TS AT E— RESE Y FSEIANICEREL, W7oy 7, 7—XE =38
vk, Abw7Ey h=1EY b, RUT oy oL, EEHFTRELTHET,
() HDAFDEE L
SENERFIE DT, YV TIVA VR T 2 —ADEOAREEEIELE T,
(3) IEZEDEEE
FERORELZEHIZFUEEF ORI D120, YU TIVA VR T 21— ADEZEEZEELET,
W RAT—RALIAZD) v b
AT —=RAVIAZDLIT—T55%, 0DEZARICEOD Uy FLET,
() EENRTA=2Dt Y
(DTHELIERENRIA=RE LI ARICHRELET,
(6) D ARER T Z 7DVt k
A=y )Yty MME BDIARER T T IERE L %D 28, #HDAREIFAT ST 1w
FLET,

(D) &0 IAH DFFA]
DUTINAYRT 2 —ADEIDAHZFA L E T,
RERHTEENY T 7 T T 1 IO IAADBREL X,

)TV V27T 1 — R GASFEHATUELE) 814 1A+ SLIRER
B EAERA DOEEE D AR CGEE/NY T 7 T T T ANCDOTE, “Y U TIVA VR T 2 —A (Y
0y 7R L —7 = R B D AHLHE 2 B L T 7EE W,

S1C33 FAMILY STARTUP MANUAL EPSON 3-23



3S

1C33EXATEEENDTIOISZ5

PUEDRED%, dPHRPFREEZ R TE X T, T—REREHABZROI VT IVA Y 2T 21— A
DEFEILLTDOEELBD TY,

=E

LAZ—=FEY FDOANCE O T VT EFBLET,

QAX—=REY bRY TSV TENB L, BT —XE Y FELSBYNSMSBETY 7 LY X HA
B DARET,

3.MSBORHUDIAEND &, FNTRU T4 By hEX Ry By FZHDIARE T,

4 AR Ty hEY YTV TTEHEV T NLIARDT—RIIZET—RZ LI AZNIIEE N
£9, £le. ZET— XL IVARZRANDIEERFICIZSN) T 0 F o v I BMTbN, =2k E N
% 32153y T 7 T I)VEI D ABDFEE L TE 0 AR TN ET,

*ME
LYy oay JIK L TT— 2R ET— R LI AZNE Y T N LY ARNIGELET,
F iz, ERFICSOUTXxE D AZ—FEy FEEELET,

2T =AMV T FLVRARICHREIND &, BENY T 72T T 0 EI0IABNFAE UE D AR
HZEFNET,

3.AZ—FEy FORER, 7y IONE ENDICHEHL TS T—XE Y NELSBHS5MSBE T
EELET,

4. MSBEE%, ST 8w hEA My Ty M ERELET,

YrTNTUT S LTE, RMEAT Y 20D ARNIETHET — R 2RET— X LI ARICHEE
AT EICED, #ORU LEOFIETT — X DEGHAE 2TV E T,

3-24

EPSON S$1C33 FAMILY STARTUP MANUAL



3 S1IC33EXFADREDITOISZVY

3.7 FIFOf4E2 U7 IV1 271 —R

T T TIEGNU33¥sample_ide¥std¥dmt33301¥fsif_asyn/slv/mstNDT > 7))L 7 5< LEFNIC, FIFOff &~

V7 IWAVRET 2 —ADHKIET a7 Z WS DOWTHBLET,

FIFOfJ &V 7 IVA VR T 2 —ATlE, YU T IVA VR T 2 —ZAOBREICNZ . 431 FZET—%X\y

T 7 BRUNA MEET—2Ny 7 7 B Uiz 5, SmEOAENAETT,

@ FIFOFE VT IVA 27— (vOy 7RABRIEEAL—JE—F)7A55 L
GNU33¥sample_ide¥std¥dmt33301¥fsif_slv¥srcc NDY > )L 70 7S Lk, 7oy 7 RS 5
TAL—=TWERF Y DB AN, EI0ABZFANTT— R 2EELE LE T, T T,
FIFO &) 7 )VA VR T £ —AChODAL—TE— RADHRER. TOMDYHREIT DN TR
HLUETD,

FIFOREYUT7IVA V271 —RA (7Y JEBRAL—TE— F)EIVAHNT 28

(unsigned long)dummy, // 448 112 FIFO Serial interface Ch.O0

(unsigned long)dummy, // 452 113 FIFO Serial interface Ch.0

(unsigned long)int fsif empty // 456 114 FIFO Serial interface Ch.0
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/* Prototype */
void init fifo_ bcu(void) ;
void init_sync sif0(void) ;

/*******************************************************************************
* init_fifo_bcu
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize BCU for FIFO serial I/F.
*******************************************************************************/
void init_fifo_bcu(void)
{

unsigned short temp;

/* Set area 5-18 endian and external/internal access control 0x48132 */

temp = *(volatile unsigned short *)BCU_EC IO _ADDR; 1)
temp &= Oxfdfd;
temp |= BCU A6IO INT;

* (volatile unsigned short *)BCU_EC_IO_ADDR = temp;

/* Set area 4-6 BCU register, fifo i/f selection 0x4812a */

temp = *(volatile unsigned short *)BCU A4 A5 A6_ADDR; (2)
temp &= OxfOff;
temp |= BCU WTH 1;

* (volatile unsigned short *)BCU A4 A5 A6 ADDR = temp;

}

/*******************************************************************************
* init_sync_sif0
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize synchronous FIFO serial channel 0.
*******************************************************************************/
void init_sync_sif0(void)
{
/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* FIFO serial ch.0 interrupt disable */
* (volatile unsigned char *)INT EFS_ADDR &=
~(INT EFSTX0 | INT EFSRXO0 | INT EFSERRO) ; 3)

/* Set FIFO serial interface control, each mode disable 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR =
FSIF_TXEN DIS | FSIF RXEN DIS; €))
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/* Set P00-P03 extended function, #FSRDYO, #FSCLKO, FSOUTO, FSINO 0x300040 */
* (volatile unsigned char *)FSIF_EFP_ADDR =

FSIF EFP03 FSRDY | FSIF EFP02 FSCLK | FSIF EFP0Ol FSOUT |

FSIF EFP00_FSIN; 5)

/* Set FIFO serial interface IrDA register, i/f mode normal 0x300204 */
* (volatile unsigned char *)FSIF IRMDO ADDR = FSIF IRMD ORD; (6)

/* Set FIFO serial interface control register, */
/* transfer mode clock-sync slave 0x300203 */
* (volatile unsigned char *)FSIF_SMDO ADDR = FSIF SMD SLA; (7)

/* Set FIFO serial interface IrDA register, #FSRDY0 normal 0x300204 */
* (volatile unsigned char *)FSIF IRMDO ADDR |= FSIF SRDYL NML; ®

/* Set FIFO serial interface control register, transfer enable, */
/* #FSCLKO 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR |=
FSIF_TXEN ENA | FSIF_RXEN DIS | FSIF SSCK FSCLK; )

/* Set FIFO serial interface status register, error flag clear 0x300202 */
* (volatile unsigned char *)FSIF_RDBFO_ADDR &= 0xe3; (10)

/* Set FIFO serial interface interrupt priority level 3 on interrupt */
/* controller 0x402b0 */
* (volatile unsigned char *)INT_PFSIO_ADDR = INT_PRIH_LVL3; (11

/* Set FIFO serial ch.0 interrupt flag 0x402b2, */
/* clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FFS ADDR =
INT FFSTX0 | INT FFSRX0 | INT FFSERRO; 12)

/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* serial ch.0 interrupt enable */
* (volatile unsigned char *)INT EFS ADDR |=
INT _EFSTX0 | INT EFSRX0 | INT EFSERRO; 13)

}
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/* Prototype */
void int fsif empty(void) _ attribute ((interrupt handler)) ;

/*******************************************************************************
* int fsif empty
* Type : void
* Ret val : none
* Argument : void
* Function : FIFO serial I/F ch.0 sending buffer empty interrupt function.
*******************************************************************************/
void int_ fsif empty(void)
{
extern volatile int int empty flg;
extern volatile unsigned char str[10];
extern volatile int 1i;

if (1 > 9)

{
}

else

{

int empty flg = TRUE; 1)

/* write sending data */
* (volatile unsigned char *)FSIF_TXDO ADDR = str[i]; 1)
1++;

/* clear serial sending buffer empty interrupt flag */
* (volatile unsigned char *)INT_FFS_ADDR = INT FFSTXO0; (2)

}
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(unsigned long)int fsif error, // 448 112 FIFO Serial interface Ch.O0

(unsigned long)int fsif full, // 452 113 FIFO Serial interface Ch.0

(unsigned long)dummy // 456 114 FIFO Serial interface Ch.0
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/* Prototype */
void init_ fifo bcu(void) ;
void init_ sync sif0 (void) ;

/*******************************************************************************
* init_fifo_bcu
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize BCU for FIFO fifo-serial I/F.
*******************************************************************************/
void init_fifo_bcu(void)

{

unsigned short temp;

/* Set area 5-18 endian control and external/internal access control 0x48132 */

temp = *(volatile unsigned short *)BCU _EC IO _ADDR; (6))
temp &= Oxfdfd;
temp |= BCU A6IO INT;

* (volatile unsigned short *)BCU_EC IO ADDR = temp;

/* Set area 4-6 BCU register, fifo i/f selection 0x4812a */

temp = *(volatile unsigned short *)BCU A4 A5 A6 ADDR; (2)
temp &= OxfOff;
temp |= BCU WTH 1;

* (volatile unsigned short *)BCU A4 A5 A6 ADDR = temp;

}

/*******************************************************************************
* init_sync_sif0
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize synchronous FIFO serial channel 0.
*******************************************************************************/
void init_sync_sif0 (void)
{
/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* FIFO serial ch.0 interrupt disable */
* (volatile unsigned char *)INT EFS ADDR &=
~(INT EFSTXO0 | INT EFSRXO0 | INT EFSERRO) ; 3)

/* Set FIFO serial interface control, each mode disable 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR =
FSIF_TXEN DIS | FSIF RXEN DIS; (€

/* Set P00-P03 extended function, fifo i/f port selection 0x300040 */

* (volatile unsigned char *)FSIF_EFP_ADDR =
FSIF EFP03 FSRDY | FSIF EFP02 FSCLK | FSIF EFP0Ol FSOUT |
FSIF_EFP00_FSIN; 5)

/* Set FIFO serial interface IrDA register, i/f mode selection 0x300204 */
* (volatile unsigned char *)FSIF IRMDO ADDR = FSIF IRMD ORD; (6)

3-28 EPSON S$1C33 FAMILY STARTUP MANUAL



3 S1IC33EXFADREDITOISZVY

/* Set FIFO serial interface control register, */
/* transfer mode selection 0x300203 */
* (volatile unsigned char *)FSIF_SMDO ADDR = FSIF SMD MAS; (7)

/* Set FIFO serial interface IrDA register, i/f mode setting 0x300204 */
* (volatile unsigned char *)FSIF_IRMDO_ADDR |=
FSIF_SRDYI, NML | FSIF_FINTO LV2 | FSIF_DIVMD_ 16; @®)

/* Set FIFO serial interface control register, transfer mode setting 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR |=
FSIF TXEN DIS | FSIF RXEN ENA | FSIF_SSCK_INT; )

/* Set FIFO serial interface baudrate reload data 0x300206,0x300207, */
/* 9600bps (40M) */

* (volatile unsigned char *)FSIF_BRTRD_LSB
* (volatile unsigned char *)FSIF_BRTRD_MSB

0x80; (10)
0x00;

/* Set FIFO serial interface status register, error flag clear 0x300202 */
* (volatile unsigned char *)FSIF _RDBFO _ADDR &= 0xe3; (11)

/* Set FIFO serial interface interrupt priority level 3 on interrupt */
/* controller 0x402b0 */
* (volatile unsigned char *)INT PFSIO ADDR = INT PRIH LVL3; (12)

/* Set FIFO serial ch.0 interrupt flag 0x402b2, */
/* clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FFS ADDR =
INT _FFSTX0 | INT FFSRX0 | INT FFSERRO; 13)

/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* serial ch.0 interrupt enable */
* (volatile unsigned char *)INT_EFS_ADDR |=
INT EFSTX0 | INT EFSRX0 | INT EFSERRO; (14)

/* Set FIFO serial interface baudrate control register 0x300205 */
* (volatile unsigned char *)FSIF_BRTRUN_ADDR = FSIF_BTRUN_ON; (15)

}
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/* Prototype */

void int_fsif error(void) _ attribute ((interrupt_handler)) ;

void int fsif full(void) _ attribute ((interrupt handler));

/*******************************************************************************

* int fsif error

* Type : void
* Ret val : none
* Argument : void
* Function : FIFO serial I/F ch.0 receiving error interrupt function.

*******************************************************************************/
void int fsif error(void)

{

extern volatile int int error flg;
int_error flg = TRUE; 1)

/* clear serial error interrupt flag */
* (volatile unsigned char *)INT FFS ADDR = INT FFSERRO; 3)

}

/*******************************************************************************
* int_fsif full
* Type : void
* Ret val : none
* Argument : void
* Function : FIFO serial I/F ch.0 receiving buffer full interrupt function.
*******************************************************************************/

3-30

EPSON S$1C33 FAMILY STARTUP MANUAL



3 S1IC33EXFADREDITOISZVY

void int fsif full (void)

{

extern volatile unsigned char str[10];
extern volatile int 1i;

/* read receiving data */
while ((*(volatile unsigned char *)FSIF_RDBFO_ADDR & 0x01) !=0)

{

str[i] = *(volatile unsigned char *)FSIF _RXDO_ADDR; a1
//write_hex((unsigned long)str[i]);
1++;

}

/* clear serial receiving buffer full interrupt flag */
* (volatile unsigned char *)INT_FFS_ADDR = INT_FFSRXO; 2)

}

()2 7IVL S —E D AT LR
FIFOf 2 U7 IWA VAT 21— AL KB T—ZZEDRINN) T4 ZTF—, JL—IVJT
F—, FRBA—N=F VT T—PRHEINDZ EZELT—HDARERNT Z IRy hEnE
To EIDIABDFH A TN TOIUL, B DARDFEE LB D AR ZI TN E T, 71y Z[EHHN
E—FRTRNRNVTAZT—LTL—IVFTI7—3RELEE A
YN Ta s T LTIEEDARNE S LT, E0ARERADY 7 v =7 75 7 %TRUEIC
LTWET,

) Z(Z/3w T 7 7 )VE D ABNLEH
FIFO(JZ 2V 7 IA YR T 2 —ATIEZENT T LT, YT NLIAANEZET =20 T 7
WICHEEBLL EDT—RZEMHEI NG & ZE/Ny 7 7 7)VEIDABRERDFELET, HD
AR ENTOIUTE O ABDBFEAE L, HOARUIZITNE T,
YN TaT S LTRZET =2\ T 7RI DETC, ZET—R LI ARDT—REH
HHELTNET,

QVEIDIARERT T DYt b
FID AR DFAEIC XD ENDIABER T Z TP >TWETDT, Thze)ty FLET,

PLEDOREEDH, 71y JRAREREZHETE LT, 7 — XIEZEFMBHRODFIFON £ 1) 7))L A
VET 2 —ADEEILL D EBD TY,

ZERRAZE—F)

1. AL—"7 I 5 O#FSRDYOE 5 A LowlC 72 % £ TR L £97,

2. #FSRDYOA Low CHAUIFIFOfS & 2 ) 7 )VA >V Z T 2 —ANDEIA I 1y 7 O A J1725k L E9,

3AL—=THNSDT =272 T LI AXNRD AR, MSBZZIET 2 EZET—X/Ny T 7N\
A LET, ZIET XNy T 7 ANIEEIND & T — NG AHE B IREICRD £,

4. ZET—FINY T 7 NOT—ZEHHEERLL EICix s L. 215Ny 7 7 7)VEDIARDFE LE|
DIABIIZITNE T,

EERL—TE—F)

LIEET—ZNy T 7T —R=Et v 8923 L#FSRDYVESNLowlc /2D, X AZHhSD 7Ty
IANEFEET, RET 2NNy T 71, 23 b ETT—HXDEEARDNAIRETT,

2. #FSCLKOMW SAEHH 7 Ty JINANENZ LR ET— 2N T 76V T MUY ARANKEET—X
FHHELE T, ORI TH#RSRDYOE 5 13 Highlc 2 0 £97,

3.7 RLIAZDT—=2E 70y AL T AZUNH DT NET,
MSBZ% < A ZINHI113 % L#FSRDYOE S 1ZLowlc 72 D £37
REET—2Ry T 7ANOT—2NITXRTHNENZET. QLG EHEDIELET,

4. EKET RNy T 7 NOREBOT—EZNY T F LYV RARICHEEEIND & XENNY T 7V ST
D AR DFEE U D AR ZITNE T,

YN Ta s S LT, BEAT Y S4B DARIIEE CHE T — R R ET— RNy T 7l EE

AT I XD, #ORULEOFIETT — 2 OHFHAEZI TV E T,

S1C33 FAMILY STARTUP MANUAL EPSON 3-31



3S

1C33EXATEEENDTIOISZ5

@ FIFOf1E2 U7 IV 27 1 — XA GASFEAREX) 7055 L

GNU33¥sample_ide¥std¥dmt33301¥fsif_asyn¥scc N> 7))V 7 057 S LTk, siBRAR 5 X%
FAWTHEH ) TIVTISA Rk DT — R T VE T, T T Tk, FIFOfE ) 7)1 > &
7 = — AChODFAEIIAE— ROER. ZOMOYIHRREIC DN THRFE L £,

FIFOfFEX U7 IV1 > 27 1 — A GAHRHATERX) BV AHNY Z 5]

(unsigned long)int fsif error, // 448 112 FIFO Serial interface Ch.O0

(unsigned long)int fsif full, // 452 113 FIFO Serial interface Ch.0

(unsigned long)int fsif empty // 456 114 FIFO Serial interface Ch.0
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/* Prototype */
void init_ fifo bcu(void) ;
void init_async fsifo0(void) ;

/*******************************************************************************
* init_fifo_bcu
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize BCU for FIFO fifo-serial I/F.
*******************************************************************************/
void init_fifo_bcu(void)

{

unsigned short temp;

/* Set area 5-18 endian control and external/internal access control 0x48132 */

temp = *(volatile unsigned short *)BCU_EC IO _ADDR; (6))
temp &= Oxfdfd;
temp |= BCU A6IO INT;

* (volatile unsigned short *)BCU_EC IO ADDR = temp;

/* Set area 4-6 BCU register, fifo i/f selection 0x4812a */

temp = *(volatile unsigned short *)BCU A4 A5 A6 ADDR; (2)
temp &= OxfOff;
temp |= BCU WTH 1;

* (volatile unsigned short *)BCU A4 A5 A6 ADDR = temp;

}

/*******************************************************************************
* init_async_fsif0
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize asynchronous FIFO serial channel 0.
*******************************************************************************/
void init_async_fsif0 (void)
{
/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* FIFO serial ch.0 interrupt disable */
* (volatile unsigned char *)INT EFS ADDR &=
~(INT EFSTXO0 | INT EFSRXO0 | INT EFSERRO) ; 3)

/* Set FIFO serial interface control, each mode disable 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR =
FSIF_TXEN DIS | FSIF RXEN DIS; (€

/* Set P00-P03 extended function, fifo i/f port selection 0x300040 */
* (volatile unsigned char *)FSIF_EFP_ADDR =
FSIF_EFP01_FSOUT | FSIF_EFP00_FSIN; 5)

/* Set FIFO serial interface IrDA register, i/f mode selection 0x300204 */
* (volatile unsigned char *)FSIF_IRMDO_ADDR = FSIF_IRMD_ORD; (6)

/* Set FIFO serial interface control register, transfer mode 8bit 0x300203 */
* (volatile unsigned char *)FSIF SMDO ADDR = FSIF SMD 8BIT; (7)
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/* Set FIFO serial interface IrDA register, i/f mode setting 0x300204 */
* (volatile unsigned char *)FSIF_IRMDO_ADDR |=
FSIF_SRDYI, NML | FSIF_FINTO LV2 | FSIF_DIVMD_ 16; ®)

/* Set FIFO serial interface control register, transfer mode setting 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR |=

FSIF TXEN DIS | FSIF RXEN ENA | FSIF EPR OFF |

FSIF PMD EVEN | FSIF STPB 1 | FSIF SSCK INT; 9

/* Set FIFO serial interface status register, error flag clear 0x300202 */
* (volatile unsigned char *)FSIF _RDBFO _ADDR &= 0xe3; (10)

/* Set FIFO serial interface baudrate reload data 0x300206,0x300207, */
/* 9600bps (40M) */

* (volatile unsigned char *)FSIF_BRTRD_LSB
* (volatile unsigned char *)FSIF_BRTRD_MSB

0x80; (11)
0x00;

/* Set FIFO serial interface interrupt priority level 3 on interrupt */
/* controller 0x402b0 */
* (volatile unsigned char *)INT_PFSIO_ADDR = INT_PRIH_LVL3; (12)

/* Set FIFO serial ch.0 interrupt flag 0x402b2, */
/* clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FFS ADDR =
INT FFSTX0 | INT FFSRX0O | INT FFSERRO; 13)

/* Set FIFO serial ch.0 interrupt enable 0x402bl, serial ch.0 interrupt enable */
* (volatile unsigned char *)INT_EFS_ADDR |=
INT EFSTX0 | INT EFSRX0 | INT EFSERRO; (14)

/* Set FIFO serial interface baudrate control register 0x300205 */
* (volatile unsigned char *)FSIF_BRTRUN_ADDR = FSIF_BTRUN_ON; (15)

}
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/* Prototype */
void set fsif mode (unsigned char) ;

/*******************************************************************************

* main
* Type : void
* Ret val : none

* Argument : void

s Function : FIFO serial interface demonstration program.
*******************************************************************************/
int main(void)

{

unsigned char sif mode;

/* Set FIFO serial interface ch.0 transmit mode */
sif mode = FSIF_TXEN ENA | FSIF _RXEN DIS | FSIF_EPR OFF |
FSIF PMD EVEN | FSIF STPB 1 | FSIF SSCK INT | FSIF _SMD 8BIT; )
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set _fsif mode(sif mode) ;

}

/*******************************************************************************

* set fsif mode

* Type : void

* Ret val : none

* Argument : unsigned char mode Serial mode
* Function : Set FIFO serial interface mode.

*******************************************************************************/

void set fsif mode (unsigned char mode)

{

/* Set FIFO serial ch.0 interrupt enable 0x402bl, */
/* FIFO serial ch.0 interrupt disable */
* (volatile unsigned char *)INT EFS ADDR &=
~(INT_EFSTXO0 | INT_EFSRX0 | INT_EFSERRO); 2)

/* Set FIFO serial interface control, each mode disable 0x300203 */
* (volatile unsigned char *)FSIF_SMDO ADDR =
FSIF_TXEN_DIS | FSIF_RXEN DIS; 3)

/* Set FIFO serial control register 0x300203 */
* (volatile unsigned char *)FSIF_SMDO_ADDR = mode; “4)
// Set serial control register

/* Clear FIFO serial status 0x300202 */
* (volatile unsigned char *)FSIF RDBFO_ADDR = FSIF ERR _NON;
// Clear serial status )

/* Set FIFO serial ch.0 interrupt flag 0x402b2, */
/* clear serial ch.0 interrupt flag */
* (volatile unsigned char *)INT FFS ADDR =
INT FFSTX0 | INT FFSRX0O | INT FFSERRO; (6)

/* Set FIFO serial ch.0 interrupt enable 0x402bl, serial ch.0 interrupt enable */
* (volatile unsigned char *)INT_EFS_ADDR |=
INT EFSTX0 | INT EFSRX0 | INT EFSERRO; (7)

}
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ABTOT T DV THHALET, ASTEDARICIER— N ATTEID AT L F— ATTEI D AR N H D
9, R—FATTEI ORI, BIRLIZR—FDANEEOL Y Y, FHEFLNVCK > THRELET,
F— ATTE D AFE, BLEDHAG LY DOHNSHEIRN U I R— FOIREEE AT L VA X DWEE D
A—BUCKOFELET,

@ R—FANBIVAHFFHITOYIS L
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(unsigned long)int_io0, // 64 16 Port input interrupt 0
(unsigned long)dummy, // 68 17 Port input interrupt 1
(unsigned long)dummy, // 72 18 Port input interrupt 2
(unsigned long)dummy, // 76 19 Port input interrupt 3
(unsigned long)dummy, // 272 68 Port input interrupt 4
(unsigned long)dummy, // 276 69 Port input interrupt 5
(unsigned long)dummy, // 280 70 Port input interrupt 6
(unsigned long)dummy, // 284 71 Port input interrupt 7

R— FAFEIY AHAIEAREH

/* Prototype */
void init_ port (void) ;

/*******************************************************************************

*

*

*

*

*

*******************************************************************************/

init_ port

Type : void
Ret val : none
Argument : void
Function : Initialize I/O port function.

void init_ port (void)

{

unsigned char temp;

/* input port0-3 and key inputO,1l interrupt enable 0x40270, */
/* input port0 interrupt disable */
* (volatile unsigned char *)INT EPO_EK ADDR &= ~INT EPO;

/* Set input/output port function 0x402c0, port K50 */
* (volatile unsigned char *)IN CFK5 ADDR &= Oxfe;

/* FPTO-FPT3 interrupt port selection 0x402c6, FPTO K50 */
temp = *(volatile unsigned char *)IN_SPTO0_ SPT3_ ADDR;

temp &= Oxfc;

temp |= 0x1;

* (volatile unsigned char *)IN SPTO SPT3 ADDR |= temp;

/* FPTO-FPT7 interrupt input polarity selection 0x402c8, */
/* FPTO high level or edge rising */
* (volatile unsigned char *)IN SPP ADDR |= 0x01;

/* FPTO-FPT7 interrupt edge/level selection 0x402c9, FPTO edge */
* (volatile unsigned char *)IN SEP ADDR |= 0x01;

/* input port0-3, HSDMA and 16bit timer0 IDMA request 0x40290, */
/* input port0 CPU request *x/
* (volatile unsigned char *)INT RPO_RHDM R16T0_ADDR &= Oxfe;

/* port inputO,1l interrupt priority register 0x40260, */
/* input port0 priority level 3 *x/

temp = *(volatile unsigned char *)INT_PPO_ PPl ADDR;

temp &= 0xf0;

1)

2

3

@

(5

(6)

(7

S1C33 FAMILY STARTUP MANUAL EPSON

3-37



3 S1C33BFADEENDIOITSZVYT

temp |= INT PRIL LVL3;
* (volatile unsigned char *)INT PPO_PP1 ADDR = temp;

/* input port0-3 and key inputO,1l interrupt factor flag 0x40280, */
/* input port0 reset interrupt flag */
* (volatile unsigned char *)INT_FPO_FK ADDR = INT_FPO; ®)

/* input port0-3 and key inputO,1l interrupt enable 0x40270, */
/* input portO interrupt enable */
* (volatile unsigned char *)INT _EPO_EK ADDR |= INT EPO; 9)

}
(DB AR D

RRENERGIED Tz, R— b ATIEID AR L E T,
(2) AS1R—FOFRE

T % RK— hOMRER FINL F97,

YNNI 0T T L TIEKS0 R — MMEREE LT ASIR— FKSOEEIRLE T,
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11 | 10 | o1 | 00
FPT7 |SPT7[1:0] (0x402C7+D[7:6]) | P27 | PO7 | P33 | K67
FPT6 |SPT6[1:0] (0x402C7D[5:4]) | P26 | P06 | P32 | K66
FPT5 |SPT5[1:0] (0x402C7D[3:2]

)

)

)| P25 | P05 | P31 | K65
FPT4 |SPT4[1:0] (0x402C7+D[1:0]) | P24 | P04 | K54 | K64

)

)

)

)

FPT3 |SPT3[1:0] (0x402C6+D[7:6]) | P23 | P03 | K53 | K63
FPT2 |SPT2[1:0] (0x402C6+D[5:4]) | P22 | P02 | K52 | K62
FPT1 |SPT1[1:0] (0x402C6D[3:2]) | P21 | PO1 | K51 | K61
FPTO |SPTO[1:0] (0x402C6D[1:0])| P20 | P00 | K50 | K60

YN T 0T T I TIEKS0(FPT0) 2 8| D IARER & UTHENLET,

@), (5)E| D IAFFEL R DY
A= ANENOAREZREIELEMEEFRUE T, R—FANEIDIARIZATIHESD L)L,
HELLRBT Yy VTREIED T ENTEET, B DIAAFRELZMFORENRIILITO LI T,
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: 0 TETADIYY
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YN T T T T LTIEFPTODE| O IARFAELEMI IS ERO Ty DB FEIRLTVET,
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YN Ta s LTIEE D IAREREITOET,
D BNDSAIRTZAF ) T 4 LX)VORE
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HDARNEFFCHRE LGS, To9A44YU T 4 LNV EWE[D AR ENE T,
YooV Tal S LTETIAF) T 4 LRVEIICRELTHNETD,
®)HD AR T Z 7DV 2y
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K— b ASIEI YA S0TRER
/* Prototype */
void int_io0(void) _ attribute ((interrupt handler)) ;

/*******************************************************************************

* int io0

* Type : void
* Ret val : none
* Argument : void
* Function : I/O port FPTO interrupt function.

*******************************************************************************/

void int ioo0 (void)

{
unsigned int j;
volatile extern unsigned char int_ioO_flg;

int_io0_flg = TRUE; 1)

/* input port0-3 and key inputO-1 interrupt factor flag 0x40280, */
/* reset interrupt factor flag */
* (volatile unsigned char *)INT_FPO_FK ADDR = INT_FPO; 2)

}

(1) &0 AT LR
BIR U7z R— MOV D ARFEESL G212 B D IABDFELE T, EIDIARDFET B N
7 2T —T IS E N TV A E D AS WIS 2 2 T LK T
YN Tm TS LTk, BIDABFEDHRAICHES NV I w2775 7%ty hLT
WET,

QENDIABEKNT Z 7D b
FOAHDFEEIC KD ENDIARER T Z 7PN >TVERIT DT, TnzVty bLET,

@ F—ANEVAHKFHTOI S L
COYTINTaT T LT, KSOR— FDONEE AL ¥ A X2 DFFEfE DA—BUC X b F—
ASTENO AR (FPKO DI ET B L SICERELTOVET, LUF. F—ANE D IARDFHAZRE LD
SAFFRIC DWW CIREH L E T,

F— ANV RAIBNYT ZER
(unsigned long) int key0, // 80 20 Key input interrupt 0
(unsigned long)dummy, // 84 21 Key input interrupt 1

F—ANE AHEARES
/* Prototype */
void init port (void) ;

/*******************************************************************************
* init_port
* Type : void
* Ret val : none
* Argument : void
* Function : Initialize I/O port function.
*******************************************************************************/
void init_port (void)

{

unsigned char temp;

/* Address for input port0-3 and key input0,1 */
/* interrupt enable register 0x40270 */
* (volatile unsigned char *)INT_EPO_EK ADDR &= ~INT_EKO; 1

/* Set input/output port function 0x402c0, port K50 */
* (volatile unsigned char *)IN CFK5 ADDR &= Oxfe; 2)

/* Address for FPKO-FPK1l interrupt port selection register 0x402ca, port K50 */
temp = *(volatile unsigned char *)IN_SPPK ADDR; (€)]
temp &= Oxfc;
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temp |= 0x0;
* (volatile unsigned char *)IN SPPK ADDR |= temp;

/* FPKO input mask register 0x402ce, FPKOO enable */
* (volatile unsigned char *)IN SMPKO ADDR |= O0x1; “4)

/* FPKO input comparison register 0x402cc, FPKOO high */
* (volatile unsigned char *)IN_SCPKO_ADDR |= 0x1; 5)

/* Address for port inputO,1l interrupt priority register 0x40260 */

temp = *(volatile unsigned char *)INT PKO PK1l ADDR; (6)
temp &= 0xf0;
temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT PKO_ PK1l ADDR = temp;

/* Address for input port0-3 and key input0,1 */
/* interrupt factor flag register 0x40280 */
* (volatile unsigned char *)INT_FPO_FK ADDR = INT_FKO; 7)

/* Address for input port0-3 and key input0,1 */
/* interrupt enable register 0x40270 */
* (volatile unsigned char *)INT EPO_EK ADDR |= INT_ EKO; ®)

}
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F—ANENY) A LIRER
/* Prototype */
void int_keyO(void) _ attribute ((interrupt handler)) ;

/*******************************************************************************

* int keyO

* Type : void

* Ret val : none

* Argument : void

* Function : I/O port FPKO interrupt function.

*******************************************************************************/
void int keyO (void)
unsigned int j;
volatile extern unsigned char int_keyO_flg;

int_key0_flg = TRUE; (€3]
/* Reset key inputO interrupt factor flag 0x40280 */
* (volatile unsigned char *)INT FPO_FK ADDR = INT FKO; (2)
}
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(unsigned long)int_ad, // 256 64 A/D converter
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O IAFIN—F NG RT—T )R LE T,
A/DEHEBRWIEASRES

/* Prototype */
void init_ad(void) ;

void init_ad(void)

{

unsigned char temp;

/* Set A/D converter interrupt enable on interrupt controller 0x40277 */
* (volatile unsigned char *)INT EADE ECTM EP4 ADDR &= ~INT EADE; 1
// Set A/D converter interrupt disable

/* Set A/D converter enable 0x40244 */
* (volatile unsigned char *)AD OWE ADDR &= ~AD ADE ENA; (2)
// A/D disable

/* Set A/D converter port select 0x402c3 */
* (volatile unsigned char *)IN CFK6 ADDR = IN CFK60 ADO; A3)
// A/D ADO port

/* Set A/D operation mode select 0x4025f */
* (volatile unsigned char *)AD CADV ADDR = AD CADV CMP; 4)
// 209 compatible mode

/* Set A/D converter prescaler set 0x4014f */
* (volatile unsigned char *)PRESC PSAD ADDR =

PRESC_PTONL ON | PRESC CLKDIVL_ SEL4; 5
// Set A/D converter prescaler (CLK/32)

/* Set A/D converter status register 0x40242, 0x40243, 0x40244, 0x40245 */

* (volatile unsigned char *)AD_CH ADDR = AD MS_CON | AD TS_SOFT; (6)
// A/D converter software trigger and continuous mode
* (volatile unsigned char *)AD CS ADDR = AD CS 0 | AD CE 0; 7)

// A/D converter start channel ADO and A/D end channel ADO
* (volatile unsigned char *)AD OWE_ADDR =

AD ADE ENA | AD ADST STOP | AD OWE NOERR; 8)
// A/D converter enable, A/D converter stop,
// A/D converter over write error clear
* (volatile unsigned char *)AD ST ADDR = AD ST 9; )
// A/D converter sampling 9 clocks

/* Set A/D converter interrupt CPU request on interrupt controller 0x40293 */
* (volatile unsigned char *)INT_RS1_RADE_RP4 ADDR = ~INT_RADE; (10)
// IDMA request disable and CPU request enable

/* Set A/D converter interrupt priority level 3 on interrupt controller */
/* 0x4026a */

temp = *(volatile unsigned char *)INT PSIO1 PAD ADDR; (11)
temp &= 0x0f;
temp |= INT PRIH LVL3;

* (volatile unsigned char *)INT_PSIO1_PAD_ADDR = temp;
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/* Reset A/D converter interrupt factor flag on interrupt controller 0x40287 */
* (volatile unsigned char *)INT FADE FCTM FP4 ADDR = INT FADE; 12)
// Reset A/D converter interrupt factor flag

/* Set A/D converter interrupt enable on interrupt controller 0x40277 */
* (volatile unsigned char *)INT_EADE ECTM_EP4_ ADDR |= INT_EADE; (13)
// Set A/D converter interrupt enable

}
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FET— RICKBHEAIILTOEED TI,

#23.9.1 33209EBE— N L HEEERE— FOMRES

S5HMHUTT . EHF v RILOEH
ZiI55BB. ROF v RILOEHKT
BICEMERL VXY EFHAHHTRE
NHHEY,

S 33209 E— R BEREIRE— N
TIFER DFedr i U 2F v X EBOEBERL IXID | FrRILCEICHRSN T WS EHRE

RNy T 7HOHmAET ENTER
Yo BEF v RIVOEBZITSHE.
ROF ¥ RIVDEBEDETLTH, R
EOF v RILOEMERIKDND Z
EEBHDFEA,

TKRT 750, A—\—
ZANIZ—T30

ZhZhiEy hzeF v XILEEIC
ERALEY,

FrrILZEILENZTNDT ZTDHA
BEInTWEI,

BDAHETF v RIVBAICN RIS S
ZEEFETET A

LBRIE/TRRIED L ZDHERERBH D T A IRECTREZREL. BET v X
I OEBERDZ DEERNE Sh%E
BTEFXT,

EIDAH EHE TED AR DHFREFRE T, (BB TEIDAHE ETREIDAHZ

FETHETY,
F v XIVBEATERIETEDAHZY
AV HEETY,

YN Ta T LNTIE33200 i — R EINLE T,
G A7y 7 OFER, 7oy 706G

TR —I D070y 7758 L. AIDZHERA Y Oy 7 AR FB L F 9,

YTV Ta s LNTE T R =S TTIRACHE LI A h7ay 7 EEHALET,

(6) AIDAEHIT— R & ™) HOFRE
ADZEHERDE— F EZHBRO MY 28R LK J,
ADEBE— RIGEH T— FBXUEFET— RO SBRRLET, BEE— RTIRERLIZF v
JVEIPHODA/DZE e —[HIRE R % AR IR 2 DICH L, #EfE— FTIEY 7 FY 2 7Ic K DI
% FTHEIN LU 72 F v 3 VHFH DO A/DZ a7 ki EZIT L E I,
ADEHFAGET 2 B HAREINEE U AT, sy &2 A0, 16EY X A0, VT MU T
7 RUANEERLE T,
YN Tas s LATIREFET—R, VI hU o7 R AERIRL THET,

(D 7 Fa JEMBEAE T F v X IVDRTE
TFad ANCERE LT v RIVOHRN S A/DEHOBIEF v 3V ERKTF v IV EER L E
o 1EIOZIEIETHIAETF v 2 IVh ST F ¥ 1)V E TOA/DZE BN TN E T,
YU TIWT IV T LTIEF v 2 IV0(AD0) DAEFEIR L TNET,
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®)ADA =TIV, T5—T 57Vt k
AIDZEW RS HADA 2—T IV R EEICLET,
I_JE?“*kﬂ‘—/\—7/( o=ty FLET,

QYY) VR OHRTE
TFadEEOANY T T ERELE T,
ABRERERTRECT A, T 74 OQ7ay Z)TEHLTLIEE W,

(10)E] D AFHMIDMAY 7 T A kD
AIDEEHRE 7 | D IAR B[R & U TCPUICEI DIAHZERT B0, & L IZIDMAZEE)T % H
BINLE T,
YN Ta s s LATIEEOARBERETNET,

ADT 44V T 4 LXVDRRE
BOABRDTSZTAX )T 4 LANWERELET, TT44Y T 0 LIV EWE| D AR E
NET, Yoo orarS LT T4 ) T4 LXVEICRELTWVET,

UDENDARBERNT Z 7Dty k
AZv )ty bME BIOIABRERNT S TIERNELED 2D, B0ARZET SR 2y

L&Y,
(13)E D AR DFFA]
ADZHEID AR ZFFAI L E o TNLRE, ADZEBRDE 79 % EEIDIABDFEL T,
B YA SLE
/* Prototype */
void int_ad(void) _ attribute_ ((interrupt handler)) ;

/*******************************************************************************

* int_ad

* Type : void
* Ret val : none
* Argument : void
*

Function : A/D converter interrupt function.

* Read A/D converter status and A/D convert data.
*******************************************************************************/

void int ad(void)

{

extern volatile unsigned short *ad adr; // A/D data address

extern volatile int ad_int flg; // A/D converter interrupt flag 1)
*ad adr = read ad dataf() ; // Read A/D converter data

write hex(*ad_adr) ; // Output A/D converter data

ad_adr++;

ad_int_ flg = TRUE; // A/D converter interrupt flag on (2)

/* Reset A/D converter interrupt factor flag 0x40287 */
* (volatile unsigned char *)INT FADE FCTM FP4 ADDR = INT FADE;

}

(D B0 AR DT
B DIABDFET % ERT 2T —T ISR TN TN S E| D AR B IATUE T,
Yo Ta s M. BEEREGAH U, [Simulated /01 «+ > RICERLUET,
EBIC, HDRARERHOY T o2 T7 757 %y FLET,

QEIDRARERNT ST DI )T
FIOAHDFEIC KD ENDIARER T Z TNUCIRD £ DT, ThzVty FLET,
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3.10 HSDMA#z:%

N

T T ClEGNU33¥sample_ide¥std¥dmt33301¥hsdma¥src N DY > LT 575 L7z filic, HSDMAREE
75 NCDWTEHIAL £ 9. HSDMAIZDMAZERIC T U CRIEEIC KIS U T T — Rk 21T 0 £ 9,

@ HSDMASRX7 OS5 L

WAS

COY VT ar S L& HSDMA Ch1%ZY 7 b7 FUATEEIL., kTt RLADT—
RHEES T RUANKEE L E T, DUN, #FIHARRGER & & 0 AR DWW TRFI L TV E T,

HSDMAZI Y 3AHAN Y 2 ER
(unsigned long)dummy, // 88 22 High-speed DMA Ch.O0
(unsigned long)int_ hsdmal, // 92 23 High-speed DMA Ch.1
(unsigned long)dummy, // 96 24 High-speed DMA Ch.2
(unsigned long)dummy, // 100 25 High-speed DMA Ch.3

NG 2 T—T )LDk
HDIAPIN—TF 27 2T —T VB L LT,

HSDMAEBRIX#I AR E SR

/* Prototype */
void init hsdma (unsigned char, unsigned long, unsigned long) ;

/*******************************************************************************

* init_hsdma

* Type : void

* Ret val : none

* Argument : unsigned char HSDMA channel number

* unsigned char HSDMA trigger mode

* unsigned long HSDMA mode and transfer count
* unsigned long HSDMA source address setting
*

unsigned long HSDMA destination address setting
* Function : Initialize HSDMA setting.

*******************************************************************************/

void init_ hsdma (unsigned char ch, unsigned long src, unsigned long dst)

{

/* Set HSDMA interrupt enable on interrupt controller 0x40271 */

* (volatile unsigned char *)INT EHDM EIDM ADDR &= ~INT EHSDMAIL; (6))

/* Disable HSDMA transfer 0x4823c, disable HSDMA transfer */

* (volatile unsigned char *)HSDMA_HSlEN_ADDR &= ~HSDMA HSEN_ ENA; 2)

/* HSDMA trigger mode 0x40298, software trigger */

* (volatile unsigned char *)HSDMA HSDOS HSD1S ADDR = HSDMA HSD1l SOFT; A3)

/* HSDMA mode and control 0x48232, dual mode */

* (volatile unsigned short ¥*) (HSDMA_TCOH_DODIR_DUALMO_ADDR + ch * 0x10) =
HSDMA DUAL_DUAL; 4)

/* HSDMA destination address 0x48238, destination address increment,

/* destination address 0xcd0000 */
* (volatile unsigned long *) (HSDMA DOADRL ADDR + ch * 0x10) =
HSDMA_DMOD_BLK | HSDMA INC_INIT | dst;

5

/* HSDMA source address 0x48234, HWsize, increment, source address 0xcc0000 */

* (volatile unsigned long *) (HSDMA SOADRL ADDR + ch * 0x10) =

HSDMA DATSIZE HALF | HSDMA INC_INIT | src; (6)
/* HSDMA transfer count and block size 0x48230, count 1, size 0x80 */
* (volatile unsigned short *) (HSDMA BLKLENO TCOL ADDR + ch * 0x10) =
0x0100 | 0x0080; (7)

/* Set HSDMA interrupt priority level 3 on interrupt controller 0x40263 */
* (volatile unsigned char *)INT PHSDO PHSD1 ADDR = INT PRIH LVL3; (8)

/* Reset HSDMA interrupt flag on interrupt controller 0x40281 */
* (volatile unsigned char *)INT_FHDM_FIDM_ADDR = INT_FHSDMA1L; )

/* Set HSDMA interrupt enable on interrupt controller 0x40271 */
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* (volatile unsigned char *)INT EHDM EIDM ADDR |= INT EHSDMAL; (10)
/* Enable IDMA transfer 0x4823c, Enable HSDMA transfer */
* (volatile unsigned char *)HSDMA HS1EN ADDR |- HSDMA HSEN ENA; an
!
(D EDIAFHDEE L
FRENEZ G IET B 728, HSDMAFZXDE| D AR IEL ET,
(2) HSDMAF ¥ )L D& -

O b a—)VIEHRAERTE T S EIICHSDMAT ¥ XV OEEE I L E 4,

(3) MY HERNDER
HSDMAZLE) 9% N U HERZER UK 9, #0IAHERZ U AHERICHEEIRS 2 &, HSDMA
WOBIN U 728 D SAARTEROFEIC K> CGREEILE T, FELZEOARIER TS Tty b &
NEITH, HSDMARZ ZCDHER T Z 72y FLEFADTHELTLZE W, £/, FUA
B & 752 728 AR ENTVAUL, 1[EIODMAFEER TR TCPUIC R L TE| D AR
RETNET,

Yoo Tal S LTREY 7 o7 MUAEEIRLTHET,

W7 FLAE—FR, x> 2 (BN b)), 555> 7 IV7 RLAE— RDOBR) D
VIINT RUAE—=RDT a7 IV RLAE—REFERLET, I IVT7 RLAE—ROY;
BIFIEE S EFERNUE T,

CO7 RLADESERYT U RZBEL Y M. V7 )V T — RO SIEHEXE AT XD
D[23:16]. 71w JHAE— ROEEFIE Y >V ZOD[158)1ERELET,
YN Ta TS LT T a7 V7 RUAE—REEIRL, 70y JEERICEE DY >~ R 2%
ELTVETD,

(O HEESET RL A, HEEE— ROTE
T =R OULENT R U R kT R U ADOHIE 2 RE UE T, kil R L XD )
BA Y TIRYNT I AY MEEHSEINLE T, F, HSDMADIGAT— RET VT )L
FEGE T Ty THRED BERLE T,
YN Ta s LTIRESES T R L A0xed0000F ., 70w ZEGAE— R, 427U X2 Ll
WEFRECLTOET,

(O HRIET— 2 A X, #5507 R L ADR
Tk T — X UE OV A X ke RUAL 5407 RUADHIETIEEFRELET,
Yo INTa T NTCRIEET =2 YA X =168 b, BR%ETT K L ZA0xcc0000FH, 1> 27V
AV MEZEREL TWVET,

D 7ay A X, HEEAT Y ZCFIE Y M) O
T =R OFLE I FHEN T RO TME Y M ZERELET, TO7 RLADEGEL D Rk
Ey ME, ¥ Y IV ESE T — ROLEEIEEE S T X OD[15:0], TRy JHGEE— RO
BRIk A T ZOD[T012FRELE T, o, Ty VAT — ROEEFIEICEIEES NS T
Oy 7DV A XELRELET, HIONERETZEIICLTLEEN,
Yo7 s T LT EEERE A, Ty 7Y X0x80ICERE L TWVWETD,

®BNDARTZTA X T 4 LNIVDFRKE
B OSABDTZAZX )T 4 LNV EFRELET,
HDIARNEIFCHRE LGS, 7944V T 4 LNV EWE D AR ENE T,
Y77 m 7“51\?@7"542‘0 T4 LNV EIICRTELTNET,

O ENDIABEKNT Z 7D b
ARENERLED T8, VAR ZFFAT ZRNCEHIDIARERN T 5 7% )ty FLET,

(10) & 0 IAFDFFA]
HSDMAZE| D AR ZEFRI LE T,
DIF%. HSDMA#ZEK THRICE| D ARDFEELET,

(11) HSDMARBEE D FFA]
HSDMAFZEZFF AT LE T,
TN, MU AERDFEET B & HSDMASGEZITWNE T,
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HSDMAZ! ) sAFSLERER
/* Prototype */
void int_hsdmal (void) _ attribute_ ((interrupt handler)) ;

/*******************************************************************************

* int hsdmal

* Type : void
* Ret val : none
* Argument : void
* Function : HSDMA ch.1l interrupt function.

*******************************************************************************/

void int hsdmal (void)

{

extern volatile int hdmaint flg;
hdmaint flg = TRUE; (€))]

/* Reset HSDMA ch.l interrupt factor flag 0x40281 */
* (volatile unsigned char *)INT_FHDM_FIDM_ADDR = INT_ FHSDMAIL; 2)

}

(D F O AR
HSDMAHLEDTE 19 % EHIDIARDNFELEL X T BIDIARDFRLET B XY 27 =7 )VIcid
ENTVBSENDAHUHBIHZREITLE T,
Yr7N7nur s Leid. BI0ARFEEOHRHICHESNGEY T v 2775 7%y LT
WEJ,

Q) FNOARERNT Z 7DV b
FIOAHDFEIC KD ENDIARER T Z T MDUCTZ>TVWERTDT, ThzeVty FLET,
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3.11 IDMASE%E

T T TIZGNU33¥sample_ide¥std¥dmt33301¥idma¥scc N DY > 7))V 7 a7 S5 LEFNS, IDMAELGE T a5 <
LIZDWTEIHLE T,
IDMAIZRAM FicfiEEnzay va—/VERIC K > TaELE T,

@ IDMAREXE7 OIS L
COY I TasI LIIDMARY 7 b7 R ATRE U, #5517 KL ADT— X Zinkit
7 RLUANEGELE T, LU, ChoZzFNc izl LEd,
IDMAZ| V) JAF N 2 ER

(unsigned long)int_ idma, // 104 26 Intelligent DMA
N7 BT —T )LD
BNO AP —F 2 7R 2T —T )V EER LUK T,
IDMAO Y k O—)UIERERES

/*******************************************************************************

* main
* Type : void
* Ret val : none

* Argument : void
* Function : IDMA demonstration program.
*******************************************************************************/

int main(void)

{

/* Set IDMA ch.0 */
first wd = IDMA LNKEN ENA | IDMA LINK | IDMA CNT | IDMA BSIZE; 1

second wd = IDMA DINTEN ENA | IDMA DATSIZ HW|
IDMA SRINC INC | IDMA SRC_STARTO; 2)

third wd = IDMA DMOD BLOCK | IDMA DSINC INC | IDMA DST STARTO; 3

write idma info((unsigned long *)
(&dma_control [0]),first wd, second wd,third wd) ; (4)

(D 3> Fua—VIEHROFLIE (1st word)
IDMAZ Y b — )UIERZRELEXT, H1Y— R TIEIDMAY > 7 A *—7)b, IDMAY > 7
T4 =)V R, BREEA T R, Tay oY A (T Ay VA E— RO ZRELET,
IDMAY V77 A 3—=TIICT % &, TDOF v 1 )VOHEEE, IDMAY > 7 7 ¢+ —)V RTIREL
TeF v VB LET, Ty JEET— ROEEIE, #3710y 794 XE0LINIERE L
TLEEE W,

() ar b —)UEHROFE (2nd word)
IDMAZ Y haO—)VIERERT L E T, 2V — R TR TEDABRA =T ), T—&H 1 X

Yha—)b, T RLAa Y ha—)b, 07 RLAZRELE T, 77— T A X3 b
O—)VIFEE T — Z i DY A XK ELET, Xt RL A3 Y ha—)VIdHEEEZOY —

A7 RLUAEF TR ERELE T,

(3) 3 Fa—)VIEROFIE (3rd word)
IDMAZ Y b O—)UERERELE T, 3T — R TIEAT— R kL7 RL 23y ha—)b,
HESESE T RLAZRFELES, W7 RL ATy b u— ) UIHEER DR R L X EH 50
FRELET,

(@) ar b a—IUEHROEE AR
ERE(D)~QB) TRELZIDMAT Y b 0 —)UERZRAM EORN—Z7 RLUANEZIALE T,
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IDMA#IERRES
/* Prototype */
void init_idma (unsigned long, unsigned char) ;

/*******************************************************************************

* init idma

* Type : void

* Ret val : none

* Argument : unsigned long addr IDMA control information start address
* unsigned char ch IDMA start channel

* Function : Initialize IDMA control information start address and channel.
*******************************************************************************/

void init_idma (unsigned long addr, unsigned char ch)

{

/* Set IDMA interrupt enable on interrupt controller 0x40271 */
* (volatile unsigned char *)INT EHDM EIDM ADDR &= ~INT EIDMA; 1

/* Set IDMA control information address 0x48200 */
* (volatile unsigned long *)IDMA DBASEL_ADDR = addr; 2)

/* Set IDMA start channel 0x48204 */
* (volatile unsigned char *)IDMA DCHN ADDR = ch; A3)

/* Set IDMA interrupt priority level 3 on interrupt controller 0x40265 */
* (volatile unsigned char *)INT_PDM_ADDR = INT_PRIL_LVL3; “)

/* Reset IDMA interrupt flag on interrupt controller 0x40281 */
* (volatile unsigned char *)INT FHDM FIDM ADDR = INT_ FIDMA; (5)

/* Set IDMA interrupt enable on interrupt controller 0x40271 */
* (volatile unsigned char *)INT_EHDM EIDM ADDR |= INT EIDMA; (6)

}

(D B0 AF D
EEERNTIES % 728, IDMAFLEDE D AR L F9,

Q) R—=AT7 KL ADH
aY ba—)VEROMTET RLARIDMAN—AL Y ARICHELF T, IDMARN—X LIV XX
BRET D7 RLARBHTT— RG22y MDEFRTIEELTIEEY,

(3) IDMA AR — ~F ¥ Z)VODRE
IDMADF v ZIVESZFELET, THNICKHRAMICEZADBIDMAD I Y b O— ) VIEHRD 7
RLUANRED 9,

WHENDARTFAF )T 4 LX)VORT
HDIARDTTAF) T 4 LNV ERELET,
HOARMEIRFICHEE UGS, o440 740 LNV EWE] D ARMEE SN E T,
S INTa TS LTI T IAF) T4 LNV EICERELTHVET,
G EIDAHERTZ 7Oy b
HEHERGIEDTz8, B0 AR AT BENCE OAREH TS5 /%)y FLET,
(6) # 0 AP DEFA]
IDMAE| D AR ZFFATLE T,
LI%, IDMABEERE TRACE| D ABDFREL X T,
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IDMAERX X 1 /&R

/*******************************************************************************

* main

* Type : void
* Ret val : none
* Argument : void

* Function : IDMA demonstration program.
*******************************************************************************/

int main(void)

/* Disable IDMA transfer 0x48205 */
* (volatile unsigned char*)IDMA DMAEN ADDR &= Oxfe; (6))

/* Set IDMA ch.0 */ (2)
first_wd = IDMA LNKEN ENA | IDMA LINK | IDMA CNT | IDMA_BSIZE;
second wd = IDMA DINTEN ENA | IDMA DATSIZ HW|
IDMA_SRINC_INC | IDMA_SRC_STARTO;
third wd = IDMA DMOD_BLOCK | IDMA DSINC_INC | IDMA DST STARTO;
write idma info((unsigned long *)
(&dma_control[0]), first wd, second wd, third wd);

/* Enable IDMA transfer */
* (volatile unsigned char*)IDMA DMAEN ADDR |= 0x01; 3

/* Start IDMA transfer */
* (volatile unsigned char *)IDMA DCHN ADDR |= 0x80; 4)

}

(1) IDMABEIEDEE | |-
ARENEZRBGIET 72, a2 b a—)VIERZRRE T B BIIIDMAIEEZ S5 E L E T,

Q) ay bua— VEROH
ARCOFIET I Y Fa—)VERZRAMAE ZIAHLE T,

(3) IDMA#EIEDFFA]
IDMALEZFFAI L &9,

(4) IDMA#EIE DA
FUABEKRTHSY 7 b7 b HICKDIDMALEZFBEL E T,

IDMAZ Y ;A SLEEER
/* Prototype */
void int_idma(void) _ attribute ((interrupt_handler)) ;

/*******************************************************************************

* int idma

* Type : void
* Ret val : none
* Argument : void
* Function : IDMA interrupt function.

*******************************************************************************/

void int idma (void)

{

extern volatile int idmaint flg;
idmaint flg = TRUE; (€))]

/* HSDMA ch.0,1 and IDMA interrupt factor flag 0x40281, */
/* Reset interrupt factor flag */
* (volatile unsigned char *)INT FHDM FIDM ADDR = INT FIDMA; (2)

}

(D &0 AR
IDMA#EIANE 19 % EENDARDFE LTI, FIDABDRET B LN X7 —T VIR &
NTW2E0AHNHREABERITLE T, YN T 0TS L TR, E0IABFEDOTHZRAICH
HMENY 7 v 2775 7%y FLTVWET,

@ EOAARERNT Z 7DVt b
FNDABDFAEIC XD ENDIABERT 5 THUCIEZ>TVWETDT, Thze)ty FLET,
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3.12 SLEEP

T T TIZGNU33¥sample_ide¥std¥dmt33301¥slp¥src N DY > )70 7S Laflic, AR VINAE—RT
& % SLEEPT— RADBAT/7iE%Z AL £9, SLEEPT— K TIZCPUEBIEICINZ . EndFRAIES (0OSC3)
HEEIELE T, FODKEFEIRMAIEE (OSCD EFTHRFZ A< ZR TR TOFAMREEMEIEL, BB
fEBEFTEET,

@® SLEEPE—F7O45 5 L
COY TN TTa T LE, SLEEPE— R 5 OEIFRICHERRERTTo 7 L Tslpm Bz EITL
£9 5 SLEEPE— RIINMIC K> THFRENE T, SLEEPE— FHEFRZRIZSE w kX A1 < TrdiFEdi
[ (0SC3) DFIRZEZFH. 71y 7 OMEZHA L £,

s1pRITHR

/* Prototype */

void slp exe(void) ;

void set_8timerl (void) ;

void int 8timerl () _ attribute ((interrupt handler)) ;

/*******************************************************************************

* slp_exe

* Type : void
* Ret val : none
* Argument : void
* Function : slp execution

*******************************************************************************/

void slp_ exe(void)

{

/* Set for stabilizing OSC3 by 8bit timerl */

set 8timerl () ; [€))]
/* 8bit timerl interrupt disable */

* (volatile unsigned char *)INT E8TU ADDR &= ~INT E8TUL; 2)
/* 8bit timerl on for slp */

* (volatile unsigned char *)OSC _PF1ON_ADDR &= ~OSC_8T1ON_OFF; A3)
/* 8bit timerl run */

* (volatile unsigned char *)T8P PTRUN1 ADDR |= T8P_ PTRUN RUN; “4)
/* slp */

asm("slp") ; %)

/* Reset 8bit timerl interrupt factor flag on interrupt controller 0x40285 */
* (volatile unsigned char *)INT F8TU ADDR = INT F8TUL; (6)

}

(D8 b EZATDHK
SLEEPE— REBR%. EdAIRMAIEE (OSC) B RIRLZEE TICH A EEORZHLE T, Z0D
728, SLEEPf#BRT% D End A HREIES (0SC3) DFRIRZERFBIC Y Y b XA~ ZHL 9,
CTTTR8E Y M A A RICHIRFG B AZRTELE T,

Q) B0 AP DL
SV Y N A ERIRLEGBICHAT 5728, 88w h XA <HOAHZE L E T,

(3) B TR (OSC3) FE B HERE D RIE
SLEEP#BRTE D@ 7R (OSCOH B ANIC LE T, T DORREZHRNICT 5 L SLEEPRER
%, (DCHTRELISL Y " XA T VR =70 —F3F T/ 0y ZIZCPUICHIBEEN T A,

48y " EX AR AR —F
8w b A DENEZFIRE T E T,

(5) slpnr T DFEAT
slpfin S &3 T U CSLEEPT— RICBITLE T, ChUc LD, CPUBIE, EdF KA (0SC3) A
FEIELET,

(O BNDIARERNT Z 7 D)+t b
SLEEPHY LI, 7 F—T7a—Ick>TUTEST8E Y M XA DEOARER TS 7% 1)
vy FLET,
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4 7O AHANVIYT 7 LVA

AFTIX, S1C33 FamilyDBHFEIC WV ChEE & 73 2 Hifhiiy s T B0 B HIC DWW TR L E 9,
FANDY > 7V T 7S LA EIRRE . FRCHEE L2 & DZ2BRES1C33301 D41 T,

41 F—FkIEDWT

4.1.1 HEBRAMHDSD T — b

S1C33 FamilyD 7t v Hid A =2 v )Ly MME XTI XT—T)chH 5V 2y hART 27z2gid i L
£9, TOXRTZT—T)VEEE 7 — 7 F L A(S1C33301DHE, 0xc00000) ICAiE ENTWVWE T,

& L. SNBRAMMD S T — R L7z E EIF, XTI X T—=TIWDXR—=Z7 KL AZTTBRL ¥ X & (0x48134
~0x4813NIC K> TEHL, WFRAMICHET AT LIC K> THIHT BT L AARETY, TTBRL I A
RICRET HRN=ZA7 RLAIMTEEDIKBES T RUATIETETEET, TN HHER—=ZAT7 RL X
BEHETBHOATY RIFLLFDEBD T,

TTBROZEE (F/\v ATV F)
set {char}0x4812d=0x59 //enable TTBR )
set {long}0x48134=0x0600000 //set address 2)

(1) TTBRE Z A FMFFEDfRSR
WH . TTBRADEF ZARIEEIEENTVE T, HFZAMMREZHBRT ICiE. TTBRE ZAALR
LY A ZIC0b01011001 (0x59) = X AL MR D D £97,

Q) N—=A7 RL ADFE
NI BZT—=TNWORN—=AT7 RLAZHRELET, TTTHRELEY RLRAZEHEIIANY ZT—T
IWHBE I NE T,
FREDHITIEAN—RT R L A7%Z0x600000FHNICEZHLET,

412 75y arXEYHDSDT—F

TIwyaXEUhs T =Lz EEE. ULTFOFIETT NNy HIhET Ty ya XTI —hk
Tl o L EEEZSACRKRENDDFET, 7I7v T aXEBUEZIAAEET T YT L<am29£800.e1£ 1%
GNU33¥tool¥fls33glc & EN TN E T,

75y aAEVANDEERAHK(TNYAHIATVF)
# load symbol information
file am29f800.elf 1)

# decide debugger mode and its port
target icd usb 2)

# load to memory
load am29£800.elf 3

// flash memory setting
c33 fls 0x0C00000 OxOCEfffff FLASH ERASE FLASH LOAD @)

c33 fle 0x0C00000 O O 5
# load symbol information

file 33301lserial syn slv.elf (6)
# decide debugger mode and its port (7)

target icd usb

# load to memory
load 8)

S1C33 FAMILY STARTUP MANUAL EPSON 4-1



4 F79ZhAIVIT77LYR

(D) 773y TIERDF AT
elffEXDA TV 27 N T 7 AN TNy TIERD I FiRAFE T,
TTTE. Z=T Y h AT LCHEEENTZT Ty a XAEVICHIGT 2 EEARHET a7
T LDTINY TIERZGHFAPFE T
(2) Z—7"y bV AT WO
R—Fw N AT LN DRI L, TN T E—RERELET,
T TTl&. USBA V&R T 2 — A% L TS5U1C33001HUCD Ver. 3) & DR EL L TWVET,

(©)A=E/A-FNA)=Tl N
lflERDA TV N T 7 ANHDETaT T LEHIBAF, Z—="Ty hY AT LOAE)ICO—
RLZET,
TCTE A=Y b RATLCHEHENT TSy v a ARV ICHIT 2 ESARMNEET Oy
5.&%[1— ]\‘L/Tl/\ij—o

WT7Fvya XREY DFE
TIvYa ARV T2 EEZALTZODREERITVET, RENBIE T T v a AT DI
SEHAE T R LA EEZARMEET T TS LDT RLATY,
TR, TR TITY Y aATYADEBOEAMITDONEL A

OPSFEPEY.SDINES
TIwyaRXBEYDONARENELET, BENRERIN T Ty YaAXAEVDOIY ha—)L7 R
L AT D2 DI EFFAO MM 7 Oy 7 T, AT Ty JIC0ZIEET D E T T
vaXEUoeTay IMHEINET,

(6) 773w TIEM DI
elffEXDA TV 27 v T 7 AN E TNy TIERD PG HRAFE T,
CTTTE, 79 yallEEALTay s LOT Ny JIEREFHRARET,
(D Z=7y bV AT LS
R—Fw N AT N DTS L, TN T E—RERELET,
T T T, USBA VR T 2— A& L TS5U1C33001HCD Ver. 3) & Dk AL LTV ET,
(A=E/A-FNA)=Col N
effERDA TV 27 N T 7 AN E T a0 T L EGHEHRABR, Z—7T v AT Lca—RLET,
R—=2Py NVRATLEDT Sy a XEVEZAATO TS LD, o—RLE7ard o Lh
TIwyaXEVIcEEAENET,

PLRCKD, 2=y b AT LIET Iy a AEY EOT— 70y S L CEHAREL 5D £9,
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42 YI2HhRI2V T IcDWT

421 .datatZ 3 vOERE

.datat V¥ g icid, ¥IEEFEB Y — R/5 4 MAJRER T — 2D EEINE T, .datatb s> g vid
TalD X S ICWHAEZROMICEZIAHA, 5T L CRAMICIZEAL CTHEHLE T, 7Y 3 VOREM
DWW, A~ = 2 77 )L“S5U1C33001C Manual”’®“3.82 &7 > g >R L T 72E 0,

data ]
ROM _rodata
text fEFAAl
L lcaE—
_ ERS)
ATy
RAM .data ]
| .bss

Kl4.21.1 .datato¥ 3>

KR . datat V¥ a Y ERMEHT BITIE. URD3DOEMZilc T HENH D £,
(D ZBOWEAEZROMICEZAATEL Z &

(2)ROMDT—ZZRAMIC BT % C &

G)RAMIZEBE N T —&2Eb Ll Tad I AW EET 5T &

272U, .datat 7 ¥ g YHHAEOROMADEIEIX Y > A EEIINCITV, V> 7 OFRERLIRT 51
YHAIV T T 7 A)VEGNU33ZIDEIC K> THEIERENE T,

L7eM> T, 2—PIEROMT — X DRAMNDIED B2, U Y ANER LIt 72 g o VRVl
LTV —F 2 Tl o EBNH D £9, TOUHIE, GNU33¥sample_ide¥std¥dmt33301¥xxx¥common
¥initcll FENZT—F T I LY U TV eS8 T ABICFEBTE X T GoxlFELEIEE )

DFRic, ca—RBXU7 vy T75a—ROT—= IOl L9 Y IV Ed#BLET,

® F—2EETOI 5L
DFOBOESIctrya >y RV L TT—XZRAMICIGE L Th B, 07T LOFET
FHMAT B0 ENH D F T, GNU3IDETY YA T U T N7 7 A )il % & ikt KL A,
HRIESED TG 7 R L AR ¥ Y RIVIMERENE I DT, ZhzfIfiLTTr—4Da¥—%
TFVET,
77— FDfl
/* DATA section copy */
asm("xld.w %r4, START data"); <RAM DT —Z BT Y 77 Dhfisd

asm("xld.w %r5, END data"); —RAM EDOF—ZEFTY 7 DS
asm("xld.w %r6, START data lma"); <ROM DAY 77 DhfiF

/* data copy */
asm("dat cpy:");
asm("cmp $r4,%r5") ;
asm("jreq ram exit") ;

(
(
(
(
(
(

asm("1ld.b $r7, [$r6]+") ;
asm("ld.b [$r4]+,%x7") ;
asm("jp dat_cpy");

asm("ram exit:");

Cad—Frofl

extern char START data;
extern char END data;
extern char START data_ lma;

char *src
char *dst

& START data lma;
& START data;

while (dst < & END_data)

{
}
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4.2.2 70%5 5 LORERAMADF v v & 17k

AEEROMN® 7 Ty ¥ a AEVIC TS WS 256, 120214 D7 v XEizbEd, TOUH
WExE FIF 570, TadDL 21 7a 7 I LENBRAMICIY—LT0Y o1 N CaEETTE N

TEEXI,
AEEROM

AR AR

7077 LSRR

PARAINGS b

BN = EH

EHE. BT —5

787354
S

0%00c00000 2T T =7

PERAM
0x00001fff

25y 758

AR N
Frvyia

HEN EEH

HERETR ULEH

0x00000000

.textu2t® 7 ¥ 3V (LMA)
.textult 7 ¥ 3V (LMA)
.datat ¥ ¥ 3V (LMA)
.rodatatz ¥ ¥ 3 ~(LMA=VMA)

.textt 4 ¥ 3> (LMA=VMA)
.vectort 7 ¥ 3 V(LMA=VMA)

T I N

7877 A
Z1E—

.textul& .textu2t/ ¥ 3 Y(VMA) |
ZREUEEICEE L TER

] .datat ¥ ¥ 3V (VMA)

] .bsst ¥ ¥ 3 V(VMA)

Kl4.2.2.1 RERAMLETD OS5 LET

RO . datat 7 ¥ 3 > L AL,

VYHATVT ST 7 AIVORENKETS, VARV T T 7

AIVOFEICDNTIE, [FEM~< = 2 77 /L“S5U1C33001C Manual”’®D“5.7.6 U > H A7) 7 b OFE B X

TV VA BRLTIIEE N,
@ F—2EETOIS L

FROXoic, vryaryy RV aFRLTTa Yo LERAMICIEE L THh B, EfTEBEE
F9, /o, A CRAMBIZEHMOA T Y 2 7 N THHAT 2551, ALK& A TV 7 b
EIT7 BENCRAMICEEE L TL 7EEW, GNU33 IDECY VARV T ™ T 7 A)VEERT B &, #5
ETTT R LA SO &G R L AR Y VY RIVDMER ENE T O T, ZhEFHLTTF—

ZDAY =270 ET,
T—REET OIS L

/* TEXTUl section copy */
asm("xld.w %r4, START textul");
asm("xld.w %r5, END textul");
asm("xld.w %ré6,

/* data copy */
asm("dat_cpy:");

__START textul lma");

“RAM DT —Z BRI 7 Dhfifa
—RAM EDFT—Z BT 7 DS
«ROM_[DIEHHT Y 77 Dhfi s

asm("cmp %$r4,%r5") ;
asm("jreq ram _exit");
asm("1ld.b $r7, [$r6]+") ;
asm('ld b [$rd4]+,%r7") ;
asm("j dat_cpy");
asm("ram exit:");
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4.3 CAVINLFIEPWT

4.3.1 B5|¥

CaVIAZEFPAL I AR ZLTOXICHALET,

#4311 ABL I A 2OERE

LIR%5 fBRA%E
%0 | ZL—LRA>YHEUVLTERINZ LIRS
BHMOE URICEZREI 2REDH DL IRY
%1 |BEFOCHEUBICEEZRES 2DEDHDILIRY
Y%r2
%3
%r4  |RDBIRINEL X5 (8/16/32E v N F—% . double®F—% D TAI32E v )
%r5  |RDEIRIMAL ¥ X% (doubleBd 7 — 45 D _EI32E v )
%6 |SIBEUVEALIY XS (EIT—R)
%7 |BIBEVEL YRS (E27—R)
%8 [SIBEUVRALIYRY(FE3IT—R)
%9 |SIBEUVEL YRS (EAT—R)
%10 |RTSvFLIRYIKRER
Y%r11
%12
%r13
%r14
%15 |F7AIWKRTFT—FTUFRA VI LI RT*
%dp |TI7AIKRT—FITUTRA VT LIAF(-nc33advA 7 3 >(C33 ADVI 7 )IBER)
#* -medda’z2A 7 a V(T 7 ANNT—F T PRER)KRIEER

CDOENSNDE DT, BEMFUH UROS E0E LAICSr6~31r9D4DD LI X ZWVE D ¥ TH5NT
WET, 5NV X280z FIA 356 (double, long long®ld LI XA Z &2 EH). LI AZM
EBOIRWVE ARy TN U THEBICEEINE T, TOB. 5IBIELHDOL Y AZNA Xy D7 KL
A LET, TNCIEAEBVIBENRET 270, 5[ BDMEALLT DHEIT A —/N—w FAHK
EL DX, a—RE2zER LGS, BEEOECH LEFOF I EBUIIHMELL FICT % 5 W EWISEERNMS
5NEd,
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4.3.2 XA

EROBREDE D Y TENTWVAIOL VAR ZRET BiHE. ZBELIEIRVE Y MY A7 LTEZ
RATERENDHDET, TOLEDOIYAT ERADASICK>T, avA)vEner7r75a—
RO I— RN LE T,

LIRS, 8B FRAXDENDARTFTA AV T 4 LNV 2RET B)V—F > 72Flic, O\ ZFHiH
LEI,

M FVRSZVEHIC—BRIOLY A2 EZO—F L, YRIMBERABICATVICA M7 LIEEE

ca—F

temp = *(volatile unsigned char *)INT_P8TM PSIOO0 ADDR;
temp &= OXFO;

temp |= INT PRIL LVL3;

* (volatile unsigned char *)INT_P8TM_PSIOO0_ADDR = temp;

7tr7Z53—F
sub $r5,0x29
1d.ub %r4, [%r5]

ext 0x3
xand %r4,0xf0
or $rd4,0x3

1d.b [%r5],%r4

@ ATV EDIOLIZARICEE IR LERADEREEZTOIBE

ca—Fk
* (volatile unsigned char *)INT P8TM PSIOO ADDR &= OxOF;
* (volatile unsigned char *)INT P8TM PSIOO0 ADDR |= INT PRIL_LVL3;

7Er7Za—F

1d.ub %r4, [%r5]

xand %r4,Oxfffffffo (FH5HER)
1d.b [%r5], %r4

1d.ub %r4, [%r5]

or %r4,0x3

1d.b [%r5],%r4

FRIBIOREZENIAEVMEICED XS, I—FELTRWOAMEMICRAT TN, a>3A)b
‘D7 2T T7aA—FEHZEQDIMAEVRIENZN ENDND T, AEVRIEZA—/3—
N RGN T 5720, a— FR2ER T 5551 (DDOSMIRORNI—RFEWVWZ X T,
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4.4 DMASEZEICDWT

HSDMAX T 2 7 )V7 RLURBLXE S V)V T R L ABRIED2DD T — Rk T— RIS L TWET,

7 RLRINR
[T [T
BCU Pl AV
Yo (1)
XEY XEY
=#DMA 1/0 I/0
% s

#DMAREQx |«— DMAZEK
#DMAENDX —» DMA#R T

X4.41 72T7IVT KL RERi%

INZAFEES
BCU 7 RLRINR AEY
: 1/0
F—H R
R >
ﬁ m [ TR
v
S EDMA - le SE:
#RD/#WR VT RLRAE—R
K 1 g UEDOT—4
#DMAREQx |« DMAZR | T AEVR
#DMAACKx DMAIGZ RXFTAEE A
#DMAENDx DMA#T

K4.42 > 7IVT FL RERE

F a7 )T RLUAEEEE— RCREETT RLADNSF v T FOTVRT Y LY ARICT— R
L. RICTVYRITY LIRAZDSEESET RLANT— R ZEBEARET, T AXAEY DT —
IR A[AEIC L CWVE T,

—J3. Y IIVT RUREETIE, SN R ETHGETTD b DOFiAH U L HRIEEADE EAH 7 — LI
HITLET, TDD, ATVMOT—RELIIITAEEAN, 7VRITU LI RN E R0, X
0 R IE T — REENMTA £

7272 L. DMAC33ATIC LB ATV 7 7 A U TT—REE %275 12, C33a7»nras <
LFFHICDMANFEET % L C33a 7 B—BIC 7 A RIVIRREBIC A>T LEWVWE T, TDkd, HEIC
Ko TREDMAZER LiswhiEnic x5 i aEEd H D £3,
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