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4.4

52 RAM EiBH

RAINIARZ A7 FNCBT HEH RAM St 2R L £ 97,

& 4.3 fE/A RAM &iBA

FRILE T ae 7 RLR FRESI-LIRNILE
dig_0 LED1 OFRRT—F E4&H (1 /314 F) H'FB80 main,tmrw
dig_1 LED2 DFRTT—F EH&HM (1814 ) H'FB81 main,tmrw
dig 2 LED3 DFRTT—A E4&HM (1 /814 ) H'FB82 main,tmrw
dig_3 LED4 OFRRT—F E4&H (1314 F) H'FB83 main,tmrw
cnt LED1~LED4 OXRTFUNYBZD=HD8EY rHH 4 | HFB84 main,tmrw
(GWAT )
counter_sub | A/D BHERIAZEDI-HD 8 EY bHH 252 (1/84 k) | HFB85 main,tmrv

4.5

F—8F— T L

REAZATFITET®T AL N LED OFRT—X % 1 KINOT —XT—T7 L L TCROMITKEIM L TWET, £44127
¥ A LED #RkT —H T —7 /v (dsp_data[]) #tHHZRLE9,

F44 7THET AV FLEDRRT—42T—7JL (dsp_data[]) EiBH
g2l T—4 T—R A T—4aH4 X 7ERLR
dsp_data[0] | H'3F LED [Z"0" ¢RI S € H1=ODKR— k 5 HHT—4 154 k H'021C
dsp_data[1] | H06 LED IS"1"£ KRS € 5= hDHR— k 5 HAT—4 11~ H'021D
dsp_data[2] | H'5B LED [C"2"¢ &R € B1=ODKR— k 5 HAT—4 131 k H'021E
dsp_data[3] | H4F LED [Z"3"# KRR & 5= 0DHK— k 5 HAT—4 134 k H'021F
dsp_data[4] | H'66 LED [I"4"ZR RS € H1=HDR— k 5 HAF—4 134 k H'0220
dsp_data[5] | H'6D LED [Z"5" ¢ &R S € B51=ODKR— k 5 HAT—4 1314 Kk H'0221
dsp_data[6] | H7D LED [Z"6" £ &R TS € B51=DKR— k 5 HAT—4 131 k H'0222
dsp_data[7] | H27 LED [Z'7T"#RRE B 0DHK— k5 HAT—4 134 k H'0223
dsp_data[8] | H7F LED [Z"8"# KRR &€ 5= 0DHK— k 5 HAT—4 134 k H'0224
dsp_data[9] | H6F LED ["9"£&RT S € B1=ODKR— k 5 HAT—4 1314 Kk H'0225
dsp_data[10] | H'77 LED [C"A"2 R TS € 510D K— k5 HAT—4 131 k H'0226
dsp_data[11] | H7C LED IZ"b" & RRS € B1=0DK— k5 HATF— % 134 k H'0227
dsp_data[12] | H'39 LED IZ'C'#RinS € B1=0DFK— k5 HAT— 4 184 k H'0228
dsp_data[13] | H'5E LED [C'd"£&RT S € B1=ODKR— k 5 HAT—4 1314 Kk H'0229
dsp_data[14] | H'79 LED [S'E"# R TS € 510D K— k5 HAT—4 131 k H'022A
dsp_data[15] | H71 LED I"F" 2R RS € H1=-0ODHK— k5 HATF—4 134 k H'022B
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5. 7A0—F¥—F

1. AA 2 L—F > (main)

main*

CCR I-bit—1 |  --------- CCROEIYRAH#T AV EY b () #1tv bL., BIYRAHERETRY
dig_0—H'40
. ) {E FARAMSEIZ ¥ #A 5% &
dig_1<H'40 .
9 dig 0=H'40 : LED1 iR R T — & "—"
— a1 | dig_1=H'40 : LED2#J#iRRT—4"—"
dig_2—H40 dig_2=H'40 : LED39IIRRT— &% "—"
- : dig_3=H'40 : LEDAXIEIRRT—4"—"
dig_3—H40 cut =H00: LEDA +—JILH™ > 2 GHHE=0
cnt—H'00
— R— R2WHARE
prrreuns R P20/SCK3 : P20 HitsF
PCR2—H03 P21/RXD : P21 HEHF
_ P22ITXD  : P22 NiEF
PMRS—H00 R— RSEIERE e (=)
: P50/WKPO : P50 HifF T—4=0
PUCR5<H'00 P51/ WKP1 : PS1H ARF (HAT—%2=0)
""""" P52/ WKP2 : P52 AiGF (HWAT—%=0)
PDR5<H'00 P53/ WKP3 - PS3E AT (HAT—5=0)
P54/\WKP4 - P54 ARF (HAT—45=0)
PCR5—H'FF P55/ WKP5/ADTRG : P55t AR+ (HAF—4=0)
— P56 : P56H AifF (Hjij—’;‘!:O)
TORW—I30 P57 . PS7TH AMHF (HMAT—%=0)
TSRW—H00 54 TWHIERE

TCNTOAAYZBYY - REY B YD ¢/8

AL IF—nNT70— (OVF) %#"0"I2H )7
BAIAIUEHY T FEMERE

TSRWDOVF 7 5 52 & BE|Y AHBERNTAREICA S
8E w kcounter_subZ15[24 =¥ 54 X

TMRE—H80 | | ---------
TIERW«<H'00

counter_sub<—15

TCRVO—H'03 )
5 A IVHHERE ) S hbte
hea |l o BEE—F 7)==
TCRVA—HES TCNTVAAZY BYY RAEBIA YYD ¢/128
. . YT v
TCSRV—H"10 nT> hEH FEBTAY Y2
- ] ADZRBIHRE
ADCSR—HO3 | | pe kol edaibir E—E_p
; FFHaTARF v Il AN3
ADCR—H7E a ADZEHRESRS : 134X F7— bk (max)
OVF=0 | = === BAIF—RTO—T5% (OVF) %0124 U7
OVFW—0 [ = —---emee- BARF—RT70—T354 (OVF) %0124 U7
IVIE—1 | =-------- BAIVAARFA—INT7O—E|YAHA +—T )L
OVIEW—1 | = --------- BALIWEAIF—N"TO—E|YAHA SR—T L
CCRIbit—=0 | —-------- CCROEIYAHTRIE Y k () 2029 YT

]

[E] * XERVBITIERE YOI RA VEDRERINITSRC (7Y TUEEE) THA>TLETS,
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2. ZA~WEIDIABIENL—F > (tmrw)

tmrw
No @ —— AAIWEAIF—NTO—F|YRAHER?
Yes
[ ovrw—o | — B4 *—TO—T54 (OVF) %0124 U7
1
| counter_sub- - | ———  counter subZTH ATk

counter_subl&0?

unter_sub=07?

| counter_sub—15 | ——— 8Ew hcounter_sub#HE=15
Il
AIDRAZ— bk (ADST) #1lctwv kL.
[ apst—1 | AN3DADZ % Btk
No
@ ———  ADEHET?
Yes

1 ADDRD%6Ew hHL 7 kL. HO00FEAND% & o 7={EI
®Eg BT —4 Fdsp_datah 5B L. dig_0IZHH#A
ADDRD#10Ew hHE 7 kL. HO00FEANDZ & o 7= fEIC
®IET 5T —4 Zdsp_datah 5SB L. dig_1(ZH##K

ADDRD#14Ew hH 7 kL. H0003LAND#% & > 1=fiEl=
®d BT —4 Zdsp_datam 5SH L. dig 21ZH&#

[ dig_o—dsp_dataxo] |
| %2
[ dig_1—dsp_datax1] |
I *3
[ dig_2—dsp_datax2] |
|
[ diga—rre | ————— H'®RERT—4 (HF6) %dig 3124

e [;£] *1: x0=ADDRD>>6 &H'000F
*2 : x1=ADDRD>>10&H'000F
*3 : x2=ADDRD>>14 &H'0003

l

3. A~ VEYIARME/L—F 2 (tmrv)

tmrv
[ ptr—adgo | ptrizdig_0DF7 K L R &4
No @ —  AARVAARA—NRTO—EYABRER?
Yes
| OVF—0 | B4 TF—RTO—T54 (OVF) £0IZH U7
1
[ prptrtont | dig 007 K LR [ZcntdfE% M L T (= ptri=#&
|
[ PDR5—*ptr | PreRRENST KL RADKE%PDR5IZHH
|
[  PoR2—ont | cnt 5 £PDR2IZ#& 4
1
[ ent—cnt+1 | ctEAL VI YA
@ No —F  cnt=47
Yes
| cnt—0 | cntEA =¥ 54X

H

rt
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6. 7OYUSLYRE

INIT.SRC
.export _INIT
.import _main

.section P,CODE

_INIT:
mov.w #h'f£80,r7
ldc.b #0'10000000, ccr

jmp @ _main

end
/* H8/300H tiny Series -H8/36014- Application note */
VA */
/*  cds ILEERS */

#include <machine.h>

/* Symbol defnition */

struct BIT {

unsigned char b7:1; /* bit T */

unsigned char b6:1; /* bit 6 */

unsigned char b5:1; /* bit 5 */

unsigned char bd:1; /* bit 4 */

unsigned char b3:1; /* bit 3 */

unsigned char b2:1; /* bit 2 */

unsigned char bl:1; /* bit 1 */

unsigned char b0:1; /* bit 0 */
}i
#define PDR2 *(volatile unsigned char *)0xFFD5 /* Port data register 2 */
#define PCR2 *(volatile unsigned char *)0xFFES5 /* Port control register 2 */
#define PMR5S *(volatile unsigned char *)0xFFEL /* Port mode register 5 */
#define PUCRS *(volatile unsigned char *)O0xFFD1 /* Port pull-up control register 5 */
#define PDR5S *(volatile unsigned char *)0xFFD8 /* Port data register 5 */
#define PCRS *(volatile unsigned char *)0xFFE8 /* Port control register 5 */
#define TMRW *(volatile unsigned char *)0xFF80 /* Timer mode register W */
#define TCRW *(volatile unsigned char *)0xFF81 /* Timer control register W */
#define TCRW_BIT (* (struct BIT *)0xFF81) /* Timer Control Register W */
#define TIERW *(volatile unsigned char *)0xFF82 /* Timer interrupt enable register W */
#define TIERW_BIT (* (struct BIT *)0xFF82) /* Timer Interrupt Enable Register */
#define OVIEW TIERW_BIT.b7 /* Timer Overflow Interrupt Enable W */
#define TSRW *(volatile unsigned char *)0xFF83 /* Timer status register W */
#define TSRW_BIT (* (struct BIT *)0xFF83) /* Timer Status Register W */
#define OVEW TSRW_BIT.b7 /* Timer Over flow W */
#define TCRVO *(volatile unsigned char *)0xFFAQ /* Timer control register V0 */
#define TCRVO_BIT (* (struct BIT *)0xFFAQ)
#define OVIE TCRVO_BIT.b5 /* Timer overflow interrupt enable */
#define TCSRV *(volatile unsigned char *)0xFFAL /* Timer control/status register V */
#define TCSRV_BIT (* (struct BIT *)0xFFAl)
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#define OVF TCSRV_BIT.Db5 /* Timer overflow flag */
#define TCRV1 *(volatile unsigned char *)O0xFFA5S /* Timer control register V1 */
#define ADCSR *(volatile unsigned char *)O0xFFBS8 /* A/D control/status register */
#define ADCSR BIT (* (struct BIT *)0xFFB8)

#define ADST ADCSR_BIT.b5 /* A/D start */
#define ADCR *(volatile unsigned char *)O0xFFB9 /* A/D control register */
#define ADDRA *(volatile unsigned int *)O0xFFBO /* A/D data register A */
#define ADDRB *(volatile unsigned int *)O0xFFB2 /* A/D data register A */
#define ADDRC *(volatile unsigned int *)0xFFB4 /* A/D data register A */
#define ADDRD *(volatile unsigned int *)O0xFFB6 /* A/D data register A */

#pragma interrupt (tmrw)

#pragma interrupt (tmrv)

/* BRER */
extern void INIT (void); /* Stack pointer set */
void main(void); /* main routine */
void tmrw(void); /* Timer W interrupt routine */
void tmrv(void); /* Timer V interrupt routine */
/* Data table */

const unsigned char dsp _data[l6] =

{

0x3f, /* LED display data = "0" */
0x06, /* LED display data = "1" */
0x5b, /* LED display data = "2" */
Ox4f, /* LED display data = "3" */
0x66, /* LED display data = "4" */
0x6d, /* LED display data = "5" */
0x7d, /* LED display data = "6" */
0x27, /* LED display data = "7" */
0x7f, /* LED display data = "8" */
0x6f, /* LED display data = "9" */
0x77, /* LED display data = "A" */
0x7c, /* LED display data = "B" */
0x39, /* LED display data = "C" */
0x5e, /* LED display data = "D" */
0x79, /* LED display data = "E" */
0x71 /* LED display data = "F" */
}i
/* RAM define */
unsigned char dig 0; /* Dig-0 LED display data store */
unsigned char dig_ 1; /* Dig-1 LED display data store */
unsigned char dig_2; /* Dig-2 LED display data store */
unsigned char dig_3; /* Dig-3 LED display data store */
unsigned char cnt; /* LED enable counter */

unsigned char counter_sub;

/*  Vector address */
#pragma section V1 /* Vector section set */
void (*const VEC_TBL1[]) (void) = {

INIT /* H'0000 Reset vector */
}i

#pragma section V2 /* Vector section set */
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void (*const VEC_TBL2[]) (void)

tmrw

}i

#pragma section V3

void (*const VEC_TBL3[]) (void)

tmrv

}i

#pragma section

/* H'002a Timer W interrupt vector */

/* Vector section set */
/* H'002c Timer V interrupt vector */
/* P */

] Kk kK Kk Kk kK Kk kK Kk ok ok Kk ok ok ok ok Kk ok Kk ok Kk ok ok Kk ok Kk ok ok Kk ok ok ko ok ok ko ok ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok kK ko ok K ko ok ok ko ko

/* Main program

*/

] Kk kK K kK Kk kK KKk Kk ok ok Kk ok ok ok ok Kk ok Kk ok Kk ok ok Kk ok Kk ok kK ko ok ko ok Kk ok ok ok ko ok kK ok ok Kk ok ok Kk ok ok Kk ok ok ok ok ok Kk ok ok ok ko ko

void main (void)

{

set_imask_ccr(1);

dig 0 = 0x40;
dig 1 = 0x40;
dig 2 = 0x40;
dig_3 = 0x40;
cnt = 0x00;
PCR2 = 0x03;
PMR5 = 0x00;
PUCR5 = 0x00;
PDR5 = 0x00;
PCR5 = Oxff;
TCRW = 0x30;
TSRW = 0x00;
TMRW = 0x80;
TIERW = 0x00;
counter_sub = 15;
TCRVO = 0x03;
TCRV1 = 0xe3;
TCSRV = 0x10;
ADCSR = 0x03;
ADCR = 0x7e;
OVF = 0;
OVEW = 0;
OVIE =1;
OVIEW =1;

set_imask_ccr(0);

while (1

)i

/* CCR I-bit =1 */
/* Used RAM area initialize */
/* Used RAM area initialize */
/* Used RAM area initialize */
/* Used RAM area initialize */
/* Used RAM area initialize */
/* Port 2 initialize */
/* Port 5 initialize */
/* Timer W initialize */
/* Clock Select */
/* Clear OVF */
/* Timer Counter Count Start */
/* OVF Interrupt Disable */
/* Initialize 8bit Counter_ sub */
/* Timer V initialize */
/* Internal clock select */
/* Clear OVF to 0 */
/* A/D converter initialize */
/* Clear OVF to 0 */
/* Clear OVF to 0 */
/* Timer V OVF interrupt enable */
/* Timer W OVF interrupt enable */
/* CCR I-bit =0 */
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] K kK Kk kK KK kKK ok K Kk ok ok Kk ok ok ok Kk ok Kk ok ok Kk ok ok Kk ok Kk ok ok ok ok ko ok ko ok ko ok ok Kk ok ok Kk ok ok Kk ok ok Kk ok ok ok ok ok Kk ok ok ok ok k ko

/* Timer W Interrupt */

R R e
void tmrw(void)

{

if ( OVEW == 1) {

OVEW = 0; /* Clear OVF */
counter_sub--; /* Decrement 8bit Counter */
if ( counter_sub == 0x00 ){ /* 8bit Counter != H'00 */
counter_sub = 15; /* Initialize 8bit Counter sub */

ADST = 1; /* A/D converter start */
while (ADST == 1); /* A/D converter end ? */
dig 0 = dsp_data[ADDRD >> 6 & 0x000f]; /* Dig-0 LED display data set */

dig_1 = dsp_data[ADDRD >> 10 & 0x000f]; /* Dig-1 LED display data set */

dig_2 = dsp_data[ADDRD >> 14 & 0x0003]; /* Dig-2 LED display data set */

dig 3 = 0xf6; /* Dig-3 LED display data set */

] K kK Kk Kk kR KK ok K KKk ok Kk ok kK ko ok Kk ok Kk ok Kk ok ok Kk ok Kk ok ok ko ok ko ok ok ko ok ok Kok ok kK ok ok Kk ok ok Kk ok ok Kk ok ok kK ko ok ko ok ok ko ko

/* Timer V Interrupt */

R R e
void tmrv (void)

{

unsigned char *ptr; /* Pointer set */
ptr = &dig 0; /* LED display data store address set */
while (OVF == 1) { /* OVF = 1 ? */
OVF = 0; /* Clear OVF to 0 */

ptr += cnt; /* LED display data read */

PDR5 = *ptr; /* LED display data output */

PDR2 = cnt; /* LED enable data output */
cnt++; /* "cnt" increment */

if (cnt >= 4){ /* 4 times end ? */

cnt = 0; /* "cnt" initialize */
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