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PEIZ"", PMIZ"0", STOPIZ"0", | -------

BRRIZ64ZEEE 0 | -------

PMR2MDPMR21(2"1"%#8&%E | -------

------ rcv_index® #1EA1t

------ P21ETLT v T

------ YRvYY—RERBR—L— O RL—4

FSRPKXE— FTEE, T—2RB8EY +D
T+—< v b TEZE, ZEHEINNVTAEYLE

------ L, SERENSY T« F vl 2T

BT 4 TERE, 1Ay TEY F, BRRE
EHETEY kL— %9600 bpsIZEXE

SMRMDCKS[1:0] L&HETEY hL—+%
9600 bpsIZE&TE

BIE, BIENYAHEHT

...... P21%RXDifFIZFRE
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5.6 ADOO0ODOOObOoOOoDO

C INT_IADEND_AD1 )

ADCSRMDADF#"0"IZZ )7 | ----mmeee- ADEBRIET 255D )7

ad_datafindex] =
AD1.UNO_AD1.ADDRO

|
ad_sum += ADEBERFADEBRBROBMT—2IZ

ad_data[index_ad] nE

: O
A/DZEHAIFE IR
(10EY > T 2T DmE?)

............. ADZE#ufE R % RAMIZ#4h

index_ad =07

ad_min =
ad_datafindex_ad]

------------- ADEHAER D ER/IMEE AR

ad_max =

ad_datalindex adq] | 7777 ADZEBFERDBEKIEZ &
index_ad++ | crememeooeees ADEMERT—ADA VT v o REH
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ad_data[index_ad]
>ad_max?

No
RELV?

ad_data[index_ad]

Yes

ADZEMIERDRKRELY B

Yes

ad_max =
ad_data[index_ad]

ADZEBIERDERKIEZE FH

index_ad++

<ad_min?
No ADZEHEROR/IMEL Y B
INELNV?
ad_min =
ad_data[index_ad]
AIDZEHFER D
R/MBEEZEH
<
<
No
index_ad =
SAMPLING?
Yes ADZEH10EY > T 58 T?
index_ad = 0 ADE#ERT—4 D

ATy RENHE

ad_sum -=ad_min

ADEBIERBIT—2h b
R/IMEZESIEET,

ad_sum -= ad_max

ADEMFERBIT — 42 M
BRKRBEZ5IEFET,

ad_fix =
(unsigned short)ad_sum >> 3

AIDEMFERHLT 2D
FHEEZEHLET,

ADZEBIERT—4 D
AOTvY REH

ADEMFBERBIT—4 %

ad_sum =0 L

C return )
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5.7 sCi3 100bnoooooon

C INT_RXI_SCI31 >

rcv_buffrcv_index] o = =__ TR
-SCI3 1RDR | e RET—2E)— FEIUIEM

Yes
RS HE?
No
SCR3MREIZ"0"%# & E rev_index++
REZEL rev_indexx 4 > ) Ak

SCR3MDRIEIZ"0"%# & F

ZIEFNYAAHEEL

<

C return )

5.8 sCi3_10bbnuuogooooo

C INT_ERI_SCI31 )

SSR3MOER%"0", FER%"0",
PERZ"0"IZV U T

............. RIETZ—TFTEIUT

C return )
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6. Jooooooo

<sci 3_trd_adc. c>

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

/* H8S/ 2000 Tiny Series -H8S/20203-
/* Application Note

/*

/* 3 event conbination by ELC

/*

/* Function

/* : 3 event conbination by ELC (start A/ D converter by SCI3_1
/* recieve data full, Timer RD unitO channel O conpare match A)

/* Event Link A/ D converter, Tiner
/*

/* External dock : 20MHz

/* Internal dock : 20MHz

RD and SCl3_1

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

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

#i ncl ude <machi ne. h>
#i ncl ude "iodefine. h"

/* Timer RD */
/* unitO (Phi=20MHz, divide 32) */

#define AD_CYCLE Ox7Al11
#def i ne SAMPLI NG 9

/* SCI3_1 */

#def i ne FRAMVE_SI ZE 8

/* Set GRA O (50ms) */

/* Set A/ D sanpling (SAVPLI NG+1) */

/[* franme size */

B R R RS R RS R R R R R R R EY

/*Decl aration of function prototype

*/

B R R R EEEE SRR EEE R R R R EY

voi d mai n(void);

void init_ad(void);
void init_tnrd(void);
void init_sci31(void);
voi d h8s_sysinit(void);
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/******************************************************/

/*Definition of RAM area */

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

unsi gned | ong ad_sum /* A D sumdata */

unsi gned short ad_dat a[ SAVPLI NG+1] ; /* save A/D data ANO */

unsi gned short ad_fix; /* save A/D fix data */

unsi gned short ad_nax; /* save maxi num A/ D data ANO */
unsi gned short ad_mn; /* save mnimum A/ D data ANO */
unsi gned char index_ad; /* index of A/D data buffer */
unsi gned char rcv_buf [ FRAVE_SI ZE] ; /* receive buffer */

unsi gned char rcv_index; /* receive index */

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

/ * Nane: mai n */
/*Paranmeters: None */
/ * Ret ur ns: None */
/*Description: User main */

[RFEFF I A AR XX KKKk kkkk ok hhhhh kX Ak k ok kkkk ok hhhh kX Xk kkkkkokokkx [

voi d mai n(voi d)

{ set _ccr (0x80); /* set CCR-Ibit */
h8s_sysinit(); /* initialize system*/
init_ad(); /* initialize AID converter */
init_tnrd(); /* initialize timer RD */
init_sci31(); /* initialize SCI3_1 */
set _i mask_ccr(0); /* interrupt enable */

ELC. ELCR BIT. ELCON = 1, /* event |ink enable */
whil e(1);
}
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/******************************************************/

/ * Nane: init_sci3l
[ *Paranmeters: None
/ * Ret ur ns: None

/*Description: initialize SCI3_1

*/
*/
*/
*/

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

void init_sci31(void)
{
unsi gned short wait;

rcv_i ndex = 0;

/* port pull up */
PUCR2. BYTE | = 0x02;

SCI 3_1. SCR3. BYTE = 0x00;

SCI 3_1. SMR BYTE = 0x20;

SCI 3_1. BRR = 64;

/* 1bit wait */

for( wait=0; wait<420; wait++ );

SCl 3_1. SCR3. BYTE | = 0x50;
PVR2. BI T. PMR21 = 1;

/*

/*

/*
/*
/*
/*
/*

/*
/*

clear rcv_index */

pull up P21 */

clear TE, RE */

internal baud rate generator */
sel ect asynchronous node */
even parity, 1 stop bit */
bitrate => 9600 bit/s */

set RIE, RE */
P21=>RXD */

B R R R EEERE SRR R R R R R R EY

/ * Nane: init_tnrd
[ *Paranmeters: None
/ * Ret ur ns: None

/*Description: initialize timer

*/
*/
*/
*/

IR SRR EE RS EEEEE R EE R R EEEY

void init_tnrd(void)
{
/[* unit 0 */
TRDO1. TRDSTR. BYTE = OxFC;

/* continue count when TRDONT_O conpare match GRA O, TRDONT_O stop */
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TRDO. TRDCR. BYTE = 0x24, /*

/*
TRDO. TRDCNT = 0x0000; /*
TRDO. GRA = AD_CYCLE; /*

cl ear TRDCNT_O when conpare nmatch GRA 0 */
sel ect clock Phi/32 */

cl ear TRDCNT_O */

set A/D convert cycle */

/* Set event link, SCI3_1 receive data full */

ELC. ELOPA. BYTE = OxFC, /*
ELC. ELSR3. BYTE = 0x4C,

Tinmer RD_ O count start when event input */

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

/ * Nane: init_ad
/*Parameters: None
/ * Ret ur ns: None
/*Description: initialize AD

*/
*/
*/
*/

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

void init_ad(void)

sel ect A/D converter node */
channel sel ect ANO */

singl e node CHL */

A/ D convert tinme => 84 state */
PBO => ANO */

cl ear ADST */

clear index_ad */
cl ear ad_sum */

A/D interrupt enable */

/* Set event link, Tiner RD unitO channel 0 conpare natch A */

{
AD1. ADMR. BYTE = 0x00; /*
AD1. ADCSR. BYTE = 0x00; /*
AD1. ADCR. BYTE = 0x08; /*
/*
PMRA. BI T. PMRA2 = 1; /*
AD1. ADCSR. BI T. ADST = 0; /*
i ndex_ad = 0; l*
ad_sum = 0; /*
AD1. ADCSR. BIT. ADIE = 1; /*
ELC. ELSR10. BYTE = 0x09;
}

RJJ06B0956-0100/Rev.1.00

2008.12 Page 37 of 42



LENESANS

H8S/20103, H8S/20203, H8S/20223 1 0 0 I
ELCUO00OO0300000O0ODOOO0U

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

/ * Nane: h8s_sysinit */
/*Paranmeters: None */
/ * Ret ur ns: None */
/*Description: initialize H8S/ 20203 */

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

voi d h8s_sysinit(void)

{
MSTCRL. Bl T. MSTWDT = 0; /* VDT nodul e standby off */
/* stop WDT */
WDT. TCSRWD. BYTE = 0x97; /* wite enabl e TMALOCK, TMN */
WDT. TCSRWD. BYTE = O0xA3; /* wite enable TMAD */
WDT. TMAD. BYTE = OxF7; /* Not select clock source */
WDT. TMAD. BYTE = OxF8; /* wite bit inversion */
WDT. TCSRWD. BYTE = 0x87; /* wite disable TMALOCK, TMN */
CPG. OSCCSR. BYTE = 0xOE; /* wait over 6.5ms, Phi_osc=20M1z */
PMRJ. BYTE = 0x03; /* sel ect OSC1, GsC2 */
CPG. SYSCCR. BYTE = ( CPG SYSCCR BYTE & Ox7F)| 0x40; /[* W=0, WE=1 */
CPG. SYSCCR. BYTE = 0x60; /* hi gh=Phi _osc, Phi _I ow=Phi _| oco */
CPG. SYSCCR. BYTE = CPG. SYSCCR. BYTE & 0x3F; /* W=0, WE=0 */
CPG LPCR1. BYTE = (CPG LPCR1. BYTE & Ox7F) | 0x40; /* W=0, WE=1 */
CPG LPCR1. BYTE = 0x41; /* PSC on, Phi_base=Phi _high */
CPG LPCR1. BYTE = CPG LPCRL1. BYTE & 0x3F; /* W=0, WE=0 */
CPG LPCR2. BYTE = (CPG LPCR2. BYTE & Ox7F) | 0x40; /* W=0, WE=1 */
CPG LPCR2. BYTE = 0x40; /* select systemclock */
CPG LPCR2. BYTE = CPG LPCR2. BYTE & 0x3F; /* W=0, WE=0 */
CPG LPCR3. BYTE = (CPG LPCR3. BYTE & 0x7F) | 0x40; /* W=0, WE=1 */
CPG LPCR3. BYTE = 0x40; /* select clock of bus master */
CPG. LPCR3. BYTE = CPG LPCR3. BYTE & 0x3F; /* W=0, WE=0 */
/* modul e standby of f */
MSTCRL. Bl T. MSTADL = 0; /* A/ D nodul e standby off */
MSTCR2. BI T. MSTSCI 3_1 = 0; /* SCI3_1 nmodul e standby of f */
MSTCR3. BI T. MSTTMRDL = 0; /* Timer RD unitO nodul e standby of f */
}
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<i ntprg.c>

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

/*Definition of const data */
/******************************************************/

#defi ne SAMPLI NG 9 /* Set A/ D sanpling (SAWVPLI NG+1) */
/* SCI3_1 */

#defi ne FRAME_SI ZE 8 /[* frame size */

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

/*Extern Definition of RAM area */
/******************************************************/

extern unsigned |ong ad_sum /* A/D sumdata */

extern unsigned short ad_data] SAMPLI NG+1] ; /* save A/ID data ANO */

extern unsigned short ad_fix; /* save A/ID fix data */

extern unsigned short ad_max; /* save maxi mum A/ D data ANO */
extern unsigned short ad_m n; /* save mnimum A/D data ANO */
extern unsigned char index_ad; /* index of A/D data buffer */
extern unsigned char rcv_buf[ FRAVE_SI ZE] ; /* receive buffer */

extern unsigned char rcv_index; /* receive index */

/1 vector 30 END AD1
__interrupt(vect=30) void |INT_|I ADEND AD1(void) {

AD1. ADCSR. BI T. ADF = 0; /* clear ADF */
ad_dat a[ i ndex_ad] = ADL. UNO_AD1. ADDRO; /* read ADDRO */
ad_sum += ad_dat a[ i ndex_ad] ; /* add to ad_sum */

/* start sanmpling ? */
if( index_ad == 0 ){

ad_mn = ad_data[index_ad]; /* update ad_nmin */
ad_nmax = ad_data[i ndex_ad]; /* update ad_nax */
i ndex_ad++;

}

el se{

/* ad_max over ? */
if ( ad_data[index_ad] > ad_max ){
ad_max = ad_data[i ndex_ad]; /* update ad_nmax */
}
/* ad_m n under ? */
else if( ad_data[index_ad] < ad_min ){
ad_mn = ad_data[index_ad]; /* update ad_min */

/* sanpling end ? */
i f( index_ad == SAWPLI NG ) {
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i ndex_ad = 0;
ad_sum -= ad_m n;
ad_sum - = ad_max;

/* cal cul ate average ad_data */
ad_fix = (unsigned short)(ad_sum >> 3);

ad_sum = 0;

i ndex_ad++;

}
/1 vector 37 ERI SCl31
__interrupt(vect=37) void INT_ERI _SCl 31(void) {
/* clear receive error flag */
SCl 3_1. SSR BYTE &= ~0x38;
}
/1 vector 38 RXI SCl31
__interrupt(vect=38) void INT_RXl _SCl31(void) {
/* read receive data */
rcv_buf[rcv_index] = SCI3_1. RDR;
/* receive continue */
if ( rev_index < (FRAME_SIZE-1) ){
rcv_i ndex++;
}
/* frame end */
el se{
SCI3_1.SCR3.BIT. RE = 0; /* receive disable */
SCI3_1.SCR3.BIT.RIE = 0; /* receive data hull interrupt disable */
}
}
6.1 gobobogoaad
goooog gooo
PResetPRG, PIntPRG H'000400
P, C$DSEC, C$BSEC, D H'000800
B, R H'FFDF80
S H'FFFD80
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