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2 7190x4 101x °
10Ix, 2856K 0lx ° 100 10 Ix
(Vde) | (mW) (°C) (nm) Min(k Q) | Max(k Q) | Min(MQ) (ms) (ms)
100 70 -30 +80 540 20 60 5.0 0.75 40 30
*1 100 500 Ix 1 2
*2 2856K
*3 101x 10
*4 100 Ix 10 Ix (y ) ( + 0.10)
_ . 100] log(R100)-log(R10)
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D
ADRRH A 8 H’FFC4 —
A/D ,
ADRRL 5 7 6 HFFC5 —
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PDR6 6 ° HFFD9 H'00
6
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PCR6 = HFF
P67 P60
PMR5 5
5 HFFCC H'00
P57/_WKP7/SEG7
WKP7 | P57 7 0
P56/_WKP6/SEG6
WKPE | . 6 0
P55/_WKP5/SEG5
WKP5 | P55 5 0
P54/_WKP4/SEG4
WKP4 | o5 4 0
P53/_WKP3/SEG3
WKP3 | P53 3 0
P52/_WKP2/SEG2
Wkp2 | i, 2 0
P51/_WKP1/SEG1
WKP1 | o5 1 1 0
P50/_WKPO/SEGO
WKPO | P50 0 0
5
5
PUCR5 MOS H'FFE2 H'00
PUCR5 = H'00
P57 P50 MOS
PDR5 5 ° H'FFD8 H'00
5
5
PCR5 HFFD8 HFF
PCR5 = HFF
P57 P50
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1
A
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C
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4 RAM
6 RAM
6 RAM

dig_0 LED1 1 byte H'FB80 main, tmra
dig_1 LED2 1 byte H'FB81 main, tmra
dig_3 LED3 1 byte H'FB82 main, tmra
dig_4 LED4 1 byte H'FB83 main, tmra

cnt LEDT LED4 8 H'FB84 main, tmrc

1 byte
(5
7 LED 1 ROM
7 7 LED dsp_data ]
7 7 LED (dsp_data[ ])

dsp_data[0] H3F |LED 70" 5 1 byte H?01EC
dsp_data[1] HO06 |LED 717 5 1 byte H?01ED
dsp_data[2] HS5B |LED 727 5 1 byte H”01EE
dsp_data[3] H4F | LED 73 5 1 byte H?01EF
dsp_data[4] H66 |LED "4” 5 1 byte H”01F0
dsp_data[5] H6D |LED 5" 5 1 byte H”?01F1
dsp_data[6] H7D |LED 6" 5 1 byte H”01F2
dsp_data[7] H27 |LED 777 5 1 byte H”01F3
dsp_data[8] H7F |LED 78" 5 1 byte H”01F4
dsp_data[9] H6F |LED 79 5 1 byte H”01F5
dsp_data[10] H77 |LED ’"A” 5 1 byte H’01F6
dsp_data[11] H7C |LED "b” 5 1 byte H”01F7
dsp_data[12] H39 |LED ’C” 5 1 byte H”01F8
dsp_data[13] H'5E |LED ’d” 5 1 byte H”01F9
dsp_data[14] H79 |LED 'F” 5 1 byte H”01FA
dsp_data[15] H'71 LED "F” 5 1 byte H’01FB
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RETRY
dig 0 < H40 ]
dig 1 < H'40
fE FARAMBEIZ ¥ #AER %€
dig_0 = H'40 .LED1¥)#iRF=T—4% "-"
dig 2 <« H40 | dig_1 = H40 .LED2#ARFT—4 "-"
dig_2 = H'40 LED3¥I#iRRT—% "-"
dig_3 = H'40 LED4¥PARTT—4% "-"
cnt =HOO LEDA R*—TILAD U ZHEE=0
dig_3 < H'40
cnt < H'00
PUCR6 < H'00 . _—
R— FORIEAERE
P60/SEGY9  :P60H AimF
P61/SEG10 :P61H Aim+F
PDR6 < HO0 | P62/SEG11 P62 AHim+
P63/SEG12 P63t Ahim+
P64/SEG13 P64 A+
P65/SEG14 :P65H Aim+
PCR6 <« H'FF P66/SEG15 ZPGGHjjJﬂffmﬁ%
_ P67/SEG16 P67 AimF
@ [:x] )
KA RIBITIERE v RS U EDOBRERINIT.SRC(Z T Y EE)T
ToTWLWET,
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, P51/ WKP1/SEG2 :P51Hh#F (HAF—% =0)
PUCRS — H00 P52/ WKP2/SEG3 P52 hisF (HMAF—4% =0)
,,,,,,,,,,,, P53/_WKP3/SEG4 P53 hifF (HAT—4% =0)
P54/ WKP4/SEG5 P54 N F (HAF—4 =0)
PDRE — HOO P55/ WKP5/SEG6 P55 AT (HAF—4 = 0)
5 P56/ WKP6/SEG7 P56 HiF (HAF—4 =0)
P57/ WKP7/SEG8 :P57HA#F (HWAF—4% =0)
PCR5 — HFF
ADZE 23 HARE
— AD ZEZ E— FDBE :  12.4us
AMR = H34 SVER R U H AT & BAD EHROBIS L
THATARAFrvrIL AN3
TMA < HOC
24 T AEARE
*********** TCAY v k
A—nNo0—F#% 0.5s [ZFHE
TMA < H'09
(2
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©)
: ] 8 A TCHIEHRTE
TLC < H'00
BAIO—KLIRECEL YT
,,,,,,,,,,,, A4 U3 —/N)LEEEEEER
TCCET7 Y ThHURIZHTE
TMC < H'B REI v ¢leda THhO Vb
IRRTA < 0
24 TAEIYIAHERT SV (IRRTA)
************ 24 ICE|YAHERT Z Y (IRRTC)
EETNENIYT
IRRTC < 0
IENTA <~ 1
,,,,,,,,,,,, BARAZARA—NT7O—E|AIHA 2—TIL
BARCERARA—NDAO—ZAHAL 2—T )L
IENTC < 1
CCRI-bit <« 0 | - CCRODEPAH#R AV EwY F()ZO0IZH YT
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2 A (tmra)
tmra
IRRTA <« 0 | —— AATAEIYRAHERI ST (IRRTAVEY T
ADST <~ 1 | AIDRXAZ— KADST)Z 112w kL,
AN2DA/DZ #: % Fath
ADST:O?ﬂ fffffffff AIDEHIET 2
Y
dig 0 < dsp_data[x0]| - ADRR%G_—bItE:/j L, H'OOQF&ANDé & o f-fEIC
*1 X9 BT —4 Zdsp_datah S L, dig_ 012 #h
dig 1 « dSp data[x1] 777777777777 ADRRZ%10-bit5< 7 kL, HO00OF £AND % & Sf-{EIZ
- - *2 WY % T—4 Zdsp_datah 5SER L, dig_11Z#&##4
, ADRR#14-bitH> 7 kL, H0003&AND % & o 1={EIZ
dig 2 < dsp data[x2]| -\ —\———-—————— . 2 )
9 p_datab] |, R T % T —4 %dsp. datah > BH L, dig 2=
dg3 <« HF6 | ———~ "H."RRT— 42 (HF6) % dig_3IZ#& K
=3
*1 . x0 = ADRR >> 6 & H'000F

*2 : x1=ADRR >> 10 & H'000F
ADRRI[&, ADRRHEADRRLAE&HE T16bitT—4% & LT
ST=OICFERLI-EMTY
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©) C (tmrc)
tmrc
IRRTC < 0 | —~—— 7~~~ B4 TCEIYRAAERTS Y (IRRTC)EHV )T
ptr — &g 0 | ptrizdig_ 0D 7 K L X 48
ptr < ptr+ent | - dig_0D7 KL X (ZcntDfE % ME L TptrlZ1&#h
PDR5 < *ptr | — ptreRaNnd 7 FLADKNEZPDRSIZHEHA
PDR6 <~ cnt | ————————————- cntMD & ZPDR6IZ#&#K
cnt < cnt+1 | - cntxA Vo) ATk
<nt>w *********** cnt>=47
Y
ent < 0 | |- entEA = v 54X
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H8/300L SLP
CdS

6.1 INIT.SRC

.export _INIT
.inmport _main

.section
INIT:

P, CODE

mov.w #h'ff80,r7
Idc.b #b' 10000000, ccr

jmp @main

.end

/* Super Low Power Series -H3/38024- Application note */

/* */
/* CdS

*/

#i ncl ude <machi ne. h>

/* Synbol defnition */

struct BIT {
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned
unsi gned

#def i ne PUCR6

#def i ne PDR6
#def i ne PCR6

#def i ne PVR5

#def i ne PUCR5

#def i ne PDR5
#def i ne PCR5

char
char
char
char
char
char
char
char

b7:1; /* bit
b6: 1; /* bit
b5: 1; /* bit
b4: 1; /* bit
b3: 1; /* bit
b2: 1; /* bit
bl:1; /* bit
b0: 1; /* bit

*(vol atil e unsigned

*(vol atil e unsigned
*(vol atil e unsigned

*(vol atil e unsigned

*(vol atil e unsigned

*(vol atil e unsigned
*(vol atil e unsigned

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

O R, N W M OO N

char
char
char

char
char
char
char

*) OXFFE3
*) OXFFD9
*) OXFFE9

*) OXFFCC
*) OXFFE2
*) OXFFD8
*) OXFFES

#define TMA*(vol atil e unsigned char *)0xFFBO

#def i ne CKSTPR1

#define TMC*(vol atil e unsigned char
#define TLC*(vol atile unsigned char

#def i ne ADRR

#def i ne ADRRH
#def i ne ADRRL

*(vol atil e unsigned char *)OxFFFA

*) OXFFB4
*) OXFFB5

*(vol atil e unsigned int

*(vol atil e unsigned int
*(vol atil e unsigned int
#define AVR*(vol atile unsigned char

*) OXFFCA
*) OXFFCA
*) OXFFC5

*) OXFFCB

/*
/*
/*

/*
/*
/*
/*

/*

/*
/*

/*
/*
/*
/*

Port
Port
Port

Por t
Por t
Por t
Por t

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

mode register 5 */

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

control register 5 */

Ti mer node register A */

/* Clock stop register 1 */

Ti mer node register C */

Ti mer

Load register C*/

A/D result register (word access) */
A/D result register (byte access) */
A/D result register (byte access) */
A/ D node register */
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#define ADSR  *(vol atile unsigned char *)0xFFC7 /* AD start register */

#define ADSR BIT (*(struct BIT *)O0xFFC7)

#define ADST ADSR BIT. b7 /* ANDstart */

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

#define IRRTA |IRR1L_BIT. b7 /* Timer A interrupt request flag */

#define 1ENRL *(vol atile unsigned char *)0xFFF3 /* Interrupt enable register 1 */

#define 1ENRL_BIT (*(struct BIT *)OxFFF3)

#define I ENTA |ENRL_BIT. b7 /* Timer A interrupt 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 *)0xFFF4 /* Interrupt enable register 2 */

#define 1ENR2_BIT (*(struct BIT *)OxFFF4)

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

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

/* */

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

void tnra(void); /* Timer Ainterrupt routine */
void tnmrc(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" */

Oox4f , /* LED display data = "3" */

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

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

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

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

Oox7f, /* LED display data = "8" */

Ox6f , /* LED display data = "9" */

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

Ox7c, /* LED display data = "B" */

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

0x5e, /* LED display data = "D' */

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

0x71 /* LED display data = "F" */
b
/* 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 */
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RENESANS Cas

#pragma section V1 /* Vector section set */
void (*const VEC TBL1[])(void) = {

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

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

tnrc /* H O00la Timer Cinterrupt vector */
b
#pragma section [* P */

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

/* Main program */

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

voi d mai n(voi d)

{
set _i mask_ccr(1); /* CCR I1-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 = 0xO00; /* Used RAM area initialize */
PUCR6 = 0x00; /* Port 6 initialize */
PDR6 = 0x00;
PCR6 = OxFF;
PVMR5 = 0x00; /* Port 5 initialize */
PUCR5 = 0x00;
PDR5 = 0x00;
PCR5 = Oxff;
AMR = 0x37; /* A D converter initialize (AN3) */
TMA = 0xOc; /* Clear Timer Counter Ato O */
TVMA = 0x09; /* Timer Ainitialize */
TLC = 0x00; /* Clear Timer Load register Cto 0 */
TMC = Ox1b; /* Timer Cinitialize */
| RRTA = 0; /* Clear IRRTAto O */
| RRTC = 0; /* Clear IRRTCto O */
| ENTA = 1; /* Timer A interrupt enable */
I ENTC = 1; /* Timer Cinterrupt enable */
set _i mask_ccr(0); /* CCR 1-bit =0 */
whil e(1);

}

IR EE RS R R AR R R R R R R R R EEELY
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/* Timer A Interrupt */

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

void tnra(void)

{
| RRTA = 0; /* Clear IRRTAto O */
ADST = 1; /* AN D 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 */

}

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

/* Timer C Interrupt */

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

void tnrc(void)

{
unsi gned char *ptr; /* Pointer set */
| RRTC = 0; /* Clear IRRTCto O */
ptr = &dig_0; /* LED display data store address set */
ptr += cnt; /* LED display data read */
PDR5 = *ptr; /* LED display data output */
PDR6 = cnt; /* LED enabl e data out put */
cnt ++; /* "cnt" increment */
if (cnt >= 4){ /* 4 tines end ? */
cnt = 0; /* "cnt" initialize */
}
}
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BEX. BTRE. 705954 PILTYXLBATIHET 57211 THL, YRTLEETHRIC
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AULWohd I E#BMELTH. HEShE=LOTEDHY TEBA. REHICEHEORTZEH.
BEHA. EEA. MZEFHA. BFHGHEA,. BETBRARRBRHIVIE IR TLEE ., HHKAE
ADCHAECHRHOEIZIE, WLRHR T4/00, LA HRABREFEIIEHNE~ACBEES
(AW
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8. ABHICELEMICOVLWTOBSHEWVNADYE., TOMBEMEORANTETVWELEZLGILRYR T4/
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