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leNESAS gogooboooboogod

06 gooooooooo@oon)

googoo goood goood goo

ooooopoooooo 2
IRR2 O0D0OO0OAD O0OOODCOO cOOOO FHOOOO FLO HEEE7 .
o000 coobooobooboboboboobuoobon

ooooboob0o 10000000

o000 coooboooogo
0000 cOOOCO000DOOO00O0O0o0MHFFE-HOO)OODO

IRRTC ooooboooo@HoOO-HFROOOOO 120000 oo oL
OIRRTC O 0o 0DOOOOO0ODOOO oOObOO
4HO0RAMOO
O7000000000000RAMOODOOODOODO
o7 00 RAMOO
oood oo oood oooooooooog
dig_0 LED1O00DOODOOOCOODOT byteD H'FB80 main, tmra
dig_1 LED20000000000O 1 byted H'FB81 main, tmra
dig_3 LED3ODODOODOOOOODOT byteD H'FB82 main, tmra
dig_4 LEDADODOODOOODOODT byte H'FB83 main, tmra
LEDIOLEDADDODOODODO , .
cnt 8000000001 bytel H'FB84 main, tmra

(5000000000

gooobooy0o0bUOLEbO0bDO0bOO010b00bobDoobDo0ob rROMOODbDOODOODO
080700000 LEDODCOOODOOCOODOdsp datal] OOODOOOOOO

08 700000LEDOOOOODOCOOO (dsp data[]) OO

ooo ooo ooooo 000000 | 0000
dsp_data[0] | H'3F |LEDO’0’0000O00000O000S500000 1 byte H'01EC
dsp_data[l] | H06 |LEDO’1’'000O0C0O0O00OC0OOO500000 1 byte H'01ED
dsp_data[2] | H5B |LEDO"2’000000000O000500000 1 byte H'01EE
dsp_data[3] | H'4F |[LEDO"300000000000O0500000 1 byte H'01EF
dsp_data[4] | H66 |LEDO"4'000000000000500000 1 byte H'01FO0
dsp_data[5] | H6D |LEDO’5’000000000O0O0O0500000 1 byte H'01F1
dsp_data[6] | H7D |LEDO’¢’00000000C0OOO0500000 1 byte H'01F2
dsp_data[7] | H27 |LEDO’"77000000000000500000 1 byte H'01F3
dsp_data[8] | H'7F |[LEDO’8000000000OOO0500000 1 byte H'01F4
dsp_data[9] | H'6F |LEDO"9’0000O00O000O0O00S500000 1 byte H'01F5
dsp_data[10] | H77 |LEDO’A’'D0C000O0OCOOOO0O0500000 1 byte H'01F6
dsp_data[11] | H'7C |LEDO"»DO0O00000O0O0000S500000 1 byte H'01F7
dsp_data[12] | H39 |LEDO’C'000000000000S500000 1 byte H'01F8
dsp_data[13] | H5E |LEDO’d’'000C0C000O00000500000 1 byte H'01F9
dsp_data[14] | H79 |LEDO’E'0DO0O0O0O0O000O0O000S500000 1 byte H'01FA
dsp_data[15] | H71 |LEDO’FPO0O0O0O0O0O0O0OOOOS500000 1 byte H'01FB

RJJ06B0293-0100Z/Rev.1.00 2003.12 Page 14 of 25




LENESAS

H8/300L SLP O OO O
gogooboooboogod

5. Oogug

gogd

()00O00000 (man)

main

*1
CCRI-bit < 1 | — CCROEIRAHATRVEY F)ZE1EY bL, BAHE
RETRY
dig 0 < H40 ]
dig 1 < H40
 ARAMSEE W #AZR &
dig_0 = H'40 :LED1##iRFTT—4% "-"
dig 2 < H40 | dig_1 = H'40 .LED2#)#ARRT—42 "-"
dig 2 = H40 :LED3¥JiR =T —% "-"
dig_3 = H'40 :LED4AMIHARFTT—42 "-"
cnt  =HO0:LEDA *—TJI AU 2 {HAE =0
dig 3 < H40
cnt < H'00
PUCR6 <« H'00 . .
R— FERIEARE
P60/SEGY9 P60 SiF
P61/SEG10 :P61H SilsF
PDR6 «— HIOO 7777777777 P62/SEG1 1 PGZ& bﬁﬁ%
P63/SEG12 :P63H AiF
P64/SEG13 :PB4H SiifF
P65/SEG14 :P65H S1iiF
PCR6 <« H'FF P66/SEG15 ZP66HjjJ!¢lﬁuﬁ¥
] P67/SEG16 :P67H SiifF
@ [:E] )
R RIBTIERSE v o RS B DBRERINT.SRC(F Y TYEE)T
ToTWET, -
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PMR5 <

H'00

PUCR5

— H'00

PDRS «

H'00

PCR5 <«

H'FF

AMR <

H'34

TMA <

H'0C

TMA <

H'09

R— FSHIEARRE
P50/ _WKPO/SEG1
P51/_WKP1/SEG2
P52/ WKP2/SEG3
P53/ WKP3/SEG4
P54/ WKP4/SEG5
P55/ WKP5/SEG6
P56/ WKP6/SEG7
P57/ WKP7/SEG8

AIDZE BEFHHARE

AD R E— FDERE

P50 HimF
P51 HimF
P52 A F
P53 HimF
P54 HimF
:P55H HimF
P56 NimF
P57 H HimF

(HAT—% =0)
(HAT—% =0)
(HAT—% =0)
(HAT—% =0)
(HAT—% =0)
(HAT—% =0)
(HAT—% =0)
(HAT—% =0)

12.4us

SR R U A AN & BAD EHOBIE %2

FFATAAF¥RIL

54 AR E
TCAU v b+

ANO

A—n\o0—F#% 0.5s ITFETE
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|leE]\JE55;IS:;; gooobobooboogd

©)
. ] 8 A TCHIEAHRTE
TLC < H'00
BAIO—KLIRAECEL )T
,,,,,,,,,,,, A4 23—\ )LHEREZEIR
TCC:27 v hHURIZEE
TMC < H'B REI vy ¢l64 THO U+
IRRTA < 0
24 IAE|YIAHER TS Y (IRRTA)
************ 24 TCE|YAHERT S5 (IRRTC)
FENTENIUT
IRRTC < 0
IENTA < 1
,,,,,,,,,,,, BARAZARA—NT7O—ZE|AIHA 2—TIL
BARCEARA—/INTDO—E|AHA R—T)L
IENTC < 1
CCRI-bit <« 0 | - CCRODEAHI R Ew M)ZEOIZHUT
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goboobbogooooo

ODO00ADDODOOO0DOO (tmra)

tmra

IRRTA < 0

ADST < 1

,,,,,,,,,,,, BAIABIYRAHERTS Y (IRRTA)VZS YT

ADR A —KADST)Z 1I2tEv L,
AN2(DA/DZE #: % Bilta

T ADST=07 g ADZHRHT ?

dig 0 < dsp_data[x0]

dig_1 < dsp_data[x1]

dig 2 < dsp_data[x2]

dig 3 — HF6

*1

*2

*3

,,,,,,,,,,,, ADRR%6-bitHS 7 L, HOOOFEAND % & o ={EIZ
X9 BT —4 Zdsp_datah DS L, dig_ 01 #h

,,,,,,,,,,,, ADRR#%10-bit> 7 k L, HO00F £ AND % & o 1={EIZ
XI5 HT—4 %Fdsp_datam 5B L, dig_1(12#& A

ADRR#%14-bitH< 7 kL, H0003EAND % & o F=1{EIZ
XI5 HT—4 Fdsp_datamn 5B L, dig_2(Z#&##h

************ "H."&RIR T — 3 (HF6) & dig_3IZ1&#A

]
*1 : x0=ADRR >>6 & H'000F
*2 : x1=ADRR >> 10 & H'000F
*3 : x2=ADRR >> 14 & H'0003
ADRRI[Z, ADRRHEADRRLE&HE T16bitT—4% & LT
ST=OITERLI-EMTT
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(3000 CcO00000000 (tmrc)

tmrc

IRRTC < 0 | 7 A4 ICEIYAAERTSY (IRRTC)EV T
ptr < &g 0 | ptriZdig_0MD 7 K L R Z &
ptr < ptr+ent | - dig 07 KL RIZcntdDE Z1NE L TptrlZH 4K
PDR5 < *ptr | ———————————— ptreRENS7 FLRADAE ZPDRSIZHEHN
PDR6 < cnt | - cntME % PDR6(Z 4/
cnt < ent+1 | - cntz A Y1) A+
@M *********** cnt>=47?
Y
ent < 0 | | cntE A = v 54X
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6. UOOooooond

6.1 INITSRCOOUOOOOODOOO
.export _INIT
.inport _namin
.section P, CODE
INT:
mov.w #h'ff80,r7
Idc.b #b' 10000000, ccr
jnmp @main
.end
/* Super Low Power Series -H3/38024- Application note */
/* */
/* */

#i ncl ude <machi ne. h>

/* Synmbol defnition */
struct BIT {
unsi gned char b7:1; /* bit 7
unsi gned char b6: 1; /* bit 6
unsi gned char b5:1; /* bit 5
unsi gned char b4:1; /* bit 4
unsi gned char b3:1; /* bit 3
unsi gned char b2:1; /* bit 2
unsi gned char bl:1; /* bit 1
unsi gned char bO0: 1; /* bit O
}s
#define PUCR6 *(volatile unsigned c
#define PDR6  *(volatile unsigned c
#define PCR6  *(volatile unsigned c
#define PMRS  *(volatile unsigned c
#define PUCRS *(volatile unsigned c
#define PDR5  *(volatile unsigned c
#define PCR5 *(volatile unsigned c

#define TMA*(vol atile unsigned char
#def i ne CKSTPR1

#define TMC*(vol atile unsigned char
#define TLC*(volatile unsigned char

#define ADRR *(volatile unsigned
#define ADRRH *(volatile unsigned
#define ADRRL *(volatile unsigned
#define AMR*(vol atile unsigned char

#define ADSR *(volatile unsigned c

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

har *) OxFFE3
har *) OxFFD9
har *) OxFFE9

har *) OxFFCC
har *) OxFFE2
har *) OxFFD8
har *) OxFFE8

*) OXFFBO

*(vol atil e unsigned char *)OxFFFA

*) OXFFB4
*) OXFFB5

nt *)OxFFC4
nt *)OxFFC4
nt *)OxFFC5
*) OXFFC6

har *) OxFFC7

/*
/*
/*

/*
/*
/*
/*

/*

/*
/*

/*
/*
/*
/*
/*

Port
Por t
Port

pul | -up control register 6 */
data register 6 */
control register 6 */

Por t
Por t
Por t
Por t

node regi ster 5 */

pul | -up control register 5 */
data register 5 */

control register 5 */

Ti mer node register A */
/* Clock stop register 1 */

C */

C */

Ti mer node register
Ti mer Load register

A/D result
A/D result register
A/D result register
A/ D node register */
A/ D start register */

regi ster (word access) */
(byte access) */

(byte access) */
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#define ADSR BIT (*(struct BIT *)OxFFC7)

#define ADST ADSR BIT. b7 /* AID start */

#define IRR1 *(vol atil e unsigned char *)OxFFF6 /* Interrupt request register 1 */
#define IRRL_BIT (*(struct BIT *)OxFFF6)

#define |RRTA |IRR1L_BIT. b7 /* Timer Ainterrupt request flag */

#define 1ENRL *(volatile unsigned char *)0xFFF3 /* Interrupt enable register 1 */
#define 1ENRL_BIT (*(struct BIT *)OxFFF3)

#define 1 ENTA |ENRL_BIT. b7 /* Timer Ainterrupt enable */

#define | RR2 *(vol atil e unsigned char *)OxFFF7 /* Interrupt request register 2 */
#define IRR2_BIT (*(struct BIT *)OxFFF7)

#define IRRTC |IRR2_BIT. bl /* Timer Cinterrupt request flag */

#define 1ENR2 *(volatile unsigned char *)O0xFFF4 /* Interrupt enable register 2 */
#define 1ENR2_BIT (*(struct BIT *)O0xFFF4)

#define 1ENTC |ENR2_BIT. bl /* Timer Cinterrupt enable */

#pragma interrupt (tnra)
#pragma interrupt (tnrc)

/* */

extern void I NI T(void); /* Stack pointer set */
voi d mai n(void); /* main routine */

voi d tnra(void); /* Timer Ainterrupt routine */
voi d tnrc(void); /* Timer Cinterrupt routine */

/* Data table */
const unsigned char dsp_data[ 16] =

{

0x3f, /* LED display data = "0" */

0x06, /* LED display data = "1" */

0x5b, /* LED display data = "2" */

0ox4f, /* LED display data = "3" */

0x66, /* LED display data = "4" */

0x6d, /* LED display data = "5" */

0x7d, /* LED display data = "6" */

0x27, /* LED display data = "7" */

ox7f, /* LED display data = "8" */

0x6f, /* LED display data = "9" */

0x77, /* LED display data = "A" */

0x7c, /* LED display data = "B" */

0x39, /* LED display data = "C' */

Ox5e, /* LED display data = "D' */

0x79, /* LED display data = "E" */

0x71 /* LED display data = "F" */
s
/* RAM define */
unsi gned char dig_O; /* Dig-0 LED display data store */
unsi gned char dig_1; /* Dig-1 LED display data store */
unsi gned char dig_2; /* Dig-2 LED display data store */
unsi gned char dig_3; /* Dig-3 LED display data store */
unsi gned char cnt; /* LED enabl e counter */
/* Vector address */
#pragma section V1 /* Vector section set */
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void (*const VEC TBL1[])(void) = {

INT /* H 0000 Reset vector */
s
#pragma section V2 /* Vector section set */
void (*const VEC TBL2[])(void) = {

tnra /* H 0016 Tinmer A interrupt vector */
s
#pragma section V3 /* Vector section set */
void (*const VEC TBL3[])(void) = {

tnrc /* H O00la Tinmer Cinterrupt vector */
s
#pragma section [* P */

IEEEEEAEEEEEE R EEREEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEERY

/* Main program */

IEEEEEA R EREEEEEEREEEEEEEEEEEEEREEEEEEEEE R EEEEEEEEEEEEERERY

voi d mai n(voi d)

{
set _i mask_ccr(1); /* CCR 1-bit =1 */
dig_0 = 0x40; /* Used RAM area initialize */
dig_1 = 0x40; /* Used RAM area initialize */
dig_2 = 0x40; /* Used RAM area initialize */
di g_3 = 0x40; /* Used RAM area initialize */
cnt = 0x00; /* Used RAM area initialize */
PUCR6 = 0x00; /* Port 6 initialize */
PDR6 = 0x00;
PCR6 = OxFF;
PMR5 = 0x00; /* Port 5 initialize */
PUCR5 = 0x00;
PDR5 = 0x00;
PCR5 = Oxff;
AVMR = 0x34; /* AN D converter initialize (ANO) */
TMA = 0xOc; /* Clear Tinmer Counter Ato O */
TMA = 0x09; /* Timer Ainitialize */
TLC = 0xO00; /* Clear Timer Load register Cto 0 */
TMC = Ox1b; /* Timer Cinitialize */
I RRTA = 0; /* Clear IRRTAto O */
I RRTC = 0; /* Clear IRRTCto O */
| ENTA = 1, /* Timer Ainterrupt enable */
| ENTC = 1, /* Timer Cinterrupt enable */
set _i mask_ccr(0); /* CCR 1-bit =0 */
while(1);

}

IEEEEEE SR EE RS EEREEEEEEEEEEEEEREEEEEEEEE R EEREEEEEEEEE LRy

/* Timer A Interrupt */
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IEEEEE A EEEEEEEEEEREEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEERY

voi d tnra(void)

{
I RRTA = 0; /* Clear IRRTAto O */
ADST = 1; /* AID converter start */
whi | e(ADST == 1); /* A D converter end ? */
dig_0 = dsp_data[ ADRR >> 6 & 0x000f]; /* Dig-0 LED display data set */
dig_1 = dsp_data[ ADRR >> 10 & 0x000f]; /* Dig-1 LED display data set */
dig_2 = dsp_data[ ADRR >> 14 & 0x0003]; /* Dig-2 LED display data set */
dig_3 = 0xf6; /* Dig-3 LED display data set */

}

IEEEEEA R EE RS EEREEEEEEEEEEEEEREEEEEEEEEEEEREEEEEEEEEEERERY

/* Timer C Interrupt */

IEEEEEA R EEEEEEEEEREEEEEEEEEEEEEREEEEEEEEEEEEREEEEEEEEEEEEERY

voi d tnrc(void)

{
unsi gned char *ptr; /* Pointer set */
I RRTC = 0; /* Clear IRRTC to 0 */
ptr = &dig_0O; /* LED display data store address set */
ptr += cnt; /* LED display data read */
PDR5 = *ptr; /* LED display data output */
PDR6 = cnt; /* LED enabl e data output */
cnt ++; /* "cnt" increment */
if (cnt >= 4){ /* 4 tinmes end ? */
cnt = 0; /* "cnt" initialize */
}
}

RJJ06B0293-0100Z/Rev.1.00 2003.12 Page 23 of 25



LENESAS

H8/300L SLP O OO O

goodooooooogn
godno
ooogo
Rev. oono oono o0oo0no
1.00 2003.12.19 — ooogo
RJJ06B0293-0100Z/Rev.1.00 2003.12 Page 24 of 25




H8/300L SLP OO OO
IQENESAS 000000000000
REFRFTICHET SHEWL

1 BHERE. EREORLICEHTEYFIHN., FERBREHIENREELY ., REET HEE
AHYFET, BEOFERMUMOBERITRBEICL-THRE LT, ABER. XKKEHR, 12
HIEEGEZELS LBV I LREMEEE LEURRET. EHRMRERE. REEHLESRGE
DREFFIHHTBELZS,

AEHCHFRACKRLTOBESE

1. AEHIT., BEHEIPARICKE CEBEYBILAYR T/ 0 8GECEBANELZODSEER
ThY. REHPIZERHORMBERICOVWTILRYR T/ OOHFMET MM EEZT DDIE
FOEE, FRAEHETHIELEDTEHY FEA,

2. ABEHICREOERT—42. K. R, FOJ S L, 7ILId) XLZFOMIEHREGOFERICREERT
5EE. BE=EREOHEANIIKHT IBEICEL. LRX VX T/ 0DEFEFZEVEREA,

ABHICREOHET—4. K. R, OV S L, 7ILIT) X LZDOMETOERIIAERFKITH
ROLOTHY., LAHYX To/0D0% FELGLIC, RERICRE L -ERFELEIEHREERET
52ENHYET, LAY R T/ ODFEFREGOTHEBAITHYELTIE, BFNCILARYR
T/, LY RARFEFELIIFNE~NETORRE CHBIETETLLLEIC, LRYRX TH/
A O R— LR—J(http://www.renesas.com)i £ 8 L TARASN A BERICEICTFE L ZELY,

4 REHICEHL-FERIE. EEZHTLO,. BEICFHELEZLOTINE—AREHDORERIRY 1T
RTZ2EENBSEHRICELEBHEICIE. LRXYR T/ ADEZDEREZEVER A,

5. ABHICRBORET—4. B, RISRTEMWEAS., JOJSLRUTZILIYVIALERATS
BEIE. BIHAE. 7R354, PILTYXLEBEETIEHET 57217 THEL. PRTLERTHRIC
L. BFHROBEICEVWTERARZHEL TSV, LRYR TH/ O0D1E, ERAEIC
T EHEEIFEVEREA,

6. RAERICREB IN-EHAIE, AWITHIDEIEIGKRADTTHERAINIHEFEHDWVIERTAIC
ALWbonbZEH#BRELTHE. BESN-1DTREHY FHA, AEHICTTEHOE R ZEH.
BEBAA. EEA. MEFEA. RFAHFEA. BEEDPBRAREFEH LI WVNEI R TLGE, KRR
ADTHAECHBEOEIZIE, LRHR T4/00, LR HRABRFEFE-IIHHNE~ACBEES
LY,

7. REHOEEH., BEICOVWTIE, XEBIZKDILRHYR T/ ADOBROAENDLETT,

8. AEHMICEALEMICOLTOBEVEDLE., ZTOMERAFZDANSEVWELEZLILRYR T/
A, LR Y RBRFEELIIFHNEETIBER LI,
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