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H8/38024 SLP MCU
Dinsmore (1525)

RS-232C

H8/38024 MCU
« 7 TXDs > Rs232

A\ RXD; | Transceive

<4—» PC Seria Port

PBO (€¢— This block can be
Analog Inputs& Analog replaced by aLCD
PB1 | Compass
Address Address
P7[6..0
[6.0] Lines Decoder
General 1/0 Ports *
N Dat Alph i
P6[7..0 a phanumeric
[7.0] Lines Display
1
MCU
10 8
2
RS-232C ( )
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2.
1
6[7..0]
716..0]
P77 WRITE/READ_N
SCI (TXDs; RXDg) PC
P43 Low
PBO PB1 1 2
2.1
3
6V
74HCT138 5v
MCU RS-232C 3.3V
LM1117DTX-5.0 LM1117DTX-3.3
Supply 6V 5v . 3.3V .y
Voltage — Regulator I:v> Regulator £>
2
2.2
3 H8/38024 SLP MCU
/10 WRITE/READ_N
MCU 3.3V
5v MCU 5V
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2
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VCC  GND  Outputl

Pins ae || U Jormmffr GND
" Output 2
W 12.7m » ) . .
N : (b) Pin Confiquration
—
A ——Output 1
3.2 —— Output 2
12.7m 3
2.8 [N Lo Upper Crossing
2.6 \ /
DC Offset
¢ Y
,,,,,,,,,,,,, A 2.4 \ \ / /
f 2.2 W Lower Crossing
1.5mm 11.2m 2
v 0 45 90 135 180 225 270 315 360
(a) Dimensions (c) Tvpica Sin-Cos Compass
4 Dinsmore (1525)
1= -sin (ot) + DC
= -cos (ot) + DC
OO
45°, 135° 225°  315° 360° 45° 135° 225° 315°
0° 45°
45° 135°
135° 225°
225° 315°
315° 360°

DC
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DC Offset = ( Maxmum; MlnlmumJ
Amplitude— ( Maximum — Mlnlmum}
2
Angl e(r o ans) _gnl Output 1- F)C Offset or cos ! Output 2— PC Offset
Amplitude Amplitude

Angle(degrees) = [Angl e(radians)x @}
T

2.6 A/D
“Application Note on Detailed Usage of ADC” A/D
5
GND AC
Y YT
Digital Ferrite Bead Analog
Vcc AVcc O
SUPOV\(ef Bypass _| SLPMCU L Bypass
PPy Capacitor—— —_ '
ap Vss Capacitor
AVss O
Ferrite Bead
AN
5
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main() 7

Main Function

v

Initialize the
following:
allo
b. SCI

Cdlibration
Complete?

a  Convert compass reading
b.  Output to display
c.  Transmitto PC

8 ALE300L-H8/3800

Serial Cable 2x 60-way 6V Supply

v v v

ALE300L Direction
PCMNotebook | <> | gy | <> | Finde

T RS-232 Connection T
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3.1 goboobooooad
000000000000 000 Dirkinde0DO0OO0ODOODODODO

manO0 0000000

jooopoo0ofioo0oooDo0o0oooOooDoOoO (sehoAabOOOOOOoOoOoDOO
gooopobooboboobooboon

gobooobooboooboooboon

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

[* */

/* FILE :DirFind.c */

/* DATE : Mon, Feb 09, 2004 */

/* DESCRI PTI ON : Mai n Program */

/* CPU TYPE : H8/ 3802 */

[* */

/* This file is generated by Renesas Project Generator (Ver.2.1). */
[* */

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

#i fdef __ cplusplus
extern "C" {
#endi f

voi d abort(void);
#i fdef __ cpl usplus
}

#endi f

#i ncl ude "i odefi ne. h"

#i ncl ude <nmachi ne. h>
#i ncl ude <mat h. h>

// Constants for Address Decoder

#define first_digit 0xC0
#defi ne second_digit 0xC1
#define third_digit 0xC2
#define fourth_digit 0xC3
#define de_sel ect Ox3F

[/ ASClI| Constants

#define bl ank 0x20

/1 Qhers

#defi ne address_bus P_I O PDR7. BYTE /| Addr ess Bus
#define data_bus P_I O PDR6. BYTE / | Dat a Bus

#define calibration_input P_1 O PDR4. BI T. P43 //Calibration Input
#defi ne pi 3. 141592

/'l Aver age sensor val ues conputed
/11f calibration is not perforned, then these values will be used
#define offset_value 786.25
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#define amplitude_value 132.8

void init_sci(void);
void char_put(char);
void PutStr(char *);

void init_port(void);

void display_char(unsigned char, unsigned char);

void display_word(unsigned int);
void serial_transmit(unsigned int);

void init_adc(unsigned char);
void start_adc(unsigned char);

unsigned int ADC_value (void);
void find_value(void);

void delay(void);

{

unsigned int f1, f2, 3, direction, directionS, directionC;

unsigned int sin_value, cos_value;

float outputl, output2;
float degreeS, degreeC;
float dc_offset, amplitude;

init_port(Q);

init_sci(Q;

dc_offset = offset_value;
amplitude = amplitude_value;

RJS06B0029-0100/Rev.1.00
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display_char(fourth_digit, blank); //Blank display
display_char(third_digit, blank); //Blank display
display_char(second_digit, blank); //Blank display
display_char(first_digit, blank); //Blank display
/)~

//This loop is required for calibration.
//Need to rotate the compass first for at least 1 full revolution
//Calibration is considered "done"™ when the jumper is shorted

if (calibration_input)

{

display_char(fourth_digit, 0x43); //Display "C-

min = 1024;

max = 0;

do

{

find_value(Q;

} while (calibration_input == 1);

dc_offset = (max + min)/2;

amplitude = (max - dc_offset);

delay();

display_char(fourth_digit, blank); //End of calibration : blank
}
/)
while(l)
{

init_adc(0); //Initialize ADC

start_adc(l);
while (P_AD.ADSR.BYTE & 0x80); //1Ff ADSR = 1, A/D conversion in progress
sin_value = ADC_value();

init_adc(l); //Initialize ADC
start_adc(l);

while (P_AD.ADSR.BYTE & 0x80);//1f ADSR = 1, A/D conv in progress
cos_value = ADC_value();

//Calculation of Degree

//range for asin() is -90 to 90

//range for acos() is 0 to 180

outputl = (sin_value - dc_offset) / amplitude;
degreeS = asin(outputl) * 180.0 / pi;

output2 = (cos_value - dc_offset) / amplitude;
degreeC = acos(output2) * 180.0 / pi;
/)~
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if (cos_value >= dc_offset) //1st or 4th quadrant

{
ifT (degreeS > 0) //1st quadrant : 0 to 90

{
}
else

{
}

directionS = degreeS;

directionS = 360 + degreeS; //4th quadrant : 270 to 360

}

else

{
}

directionS = 180 - degreeS; //2nd & 3rd quadrants : 90 to 270

if (sin_value >= dc_offset) //1st & 2nd quadrants : 0 to 180
{

}

else

{

directionC = degreeC;

ifT (degreeC < 0)
{

}

else

{
}

directionC = 180 - degreeC; //3rd quadrant : 180 to 270

directionC 360 - degreeC; //4th quadrant : 270 to 360

}

if (((directionC > 45) && (directionC < 135)) ||
((directionC > 225) && (directionC < 315)))
direction = directionC;
else if (((directionS >= 135) && (directionS <= 225)) ||
((directionS >= 315) || (directionS <= 45)))
direction = directionS;

f1l = floor(direction / 100);

floor((direction - (100 * 1)) / 10);

3 = floor(direction - (f1 * 100) - (f2 * 10));
display_char(third_digit, f1 + 0x30);
char_put(fl + 0x30);

display_char(second_digit, f2 + 0x30);
char_put(f2 + 0x30);

display_char(first_digit, f3 + 0x30);
char_put(f3 + 0x30);

PutStr(*'¥r¥n');

delay(Q);

-
N
I
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}
}
/)~
/*

init_port() : Set up the 1/0 ports

a. Port 6[7..0] -> Data[7..0]

b. Port 7[7..0] -> Address[7..0]

Note that Port 7_7 also functions as the WRITE/READ_ N signal

*/

void init_port(void)

{
P_LCD.LPCR.BYTE = 0x00; //SEG[32..1] as 1/0 Port
P_10.PCR6.BYTE = OxFF; //Set Port 6 as all output
P_10.PCR7.BYTE = OxFF; //Set Port 7 as all output
data_bus = OxFF; //Set Data Bus to all "1°"
address_bus = OxFF; //Set Address Bus to all "1°
}
/)~
/*
display_char(Q)
a. Port 6[7..0] -> Data[7..0]
b. Port 7[7..0] -> Address[7..0]
Note that Port 7_7 also functions as the WRITE/READ_ N signal
*/

void display_char(unsigned char digit_position, unsigned char digit_info)

{
P_10.PCR6.BYTE = OxFF; //Set Port 6[7..0] as output

address_bus &= de_select;

data_bus = digit_info; //Data

address_bus = digit_position; //Address

address_bus &= de_select;
}
/)~
/*

display_word()
*/

void display_word(unsigned int display_data)
{

unsigned char position, digit_info, digit_position;

RJS06B0029-0100/Rev.1.00 2004.08 Page 13 of 28



REN ESAS H8/300L SLP ©irFind)

P_10.PCR6.BYTE = OxFF; //Set Port 6[7..0] as output

for (position = 4 ; position !'= 0 ; position--)

{
switch (position)
{
case 1:
digit_position = first_digit;
digit_info = (unsigned char)(display_data & 0x000F);
break;
case 2:
digit_position = second_digit;
digit_info = (unsigned char)((display_data & OxO0F0) >> 4);
break;
case 3:
digit_position = third_digit;
digit_info = (unsigned char)((display_data & OxOF00) >> 8);
break;
default:
digit_position = fourth_digit;
digit_info = (unsigned char)((display_data & OxF000) >> 12);
break;
}
if (({digit_info >= 0) && (digit_info <= 9))
digit_info += 0x30;
else
{
if (({digit_info >= 0xA) && (digit_info <= OxF))
{
digit_info -= OxA;
digit_info += 0x41;
}
}
address_bus &= de_select;
data_bus = digit_info; //Data
address_bus = digit_position; //Address
address_bus &= de_select;
}
}
/)
/*
serial_transmit()
*/

void serial_transmit(unsigned int display_data)

{
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*/

unsigned char position, digit_info;

for (position = 4 ; position !'= 0 ; position--)

switch (position)
{
case 1:
digit_info = (unsigned char)(display_data & 0x000F);
break;

case 2:
digit_info = (unsigned char)((display_data & OxO0F0) >> 4);
break;

case 3:
digit_info = (unsigned char)((display_data & OxOF00) >> 8);
break;

default:
digit_info = (unsigned char)((display_data & OxF000) >> 12);
break;

}

if ((digit_info >= 0) && (digit_info <= 9))
digit_info += 0x30;

else
{
if ({digit_info >= 0xA) && (digit_info <= OxF))
{
digit_info -= OxA;
digit_info += 0x41;
}

}

char_put(digit_info);

init_sci() : Sets up the Serial Communication Interface for debugging

purposes.

void init_sci(void)

{

//SCR3 : |TIE|RIE|TEJRE|MPIE|TEIE|CKE1]CKEO]
//TIE : Transmit interrupt enable

//RIE : Receive interrupt enable

//TE : Transmit enable

//RE : Receive enable

//MPIE : Multiprocessor interrupt enable
//TEIE : Transmit end interrupt enable
//CKE1 : Clock enable 1

//CKEO : Clock enable 0O

//CKE1 = CKEO = O

RJS06B0029-0100/Rev.1.00 2004.08 Page 15 of 28
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VO

{

//asynchronous mode, internal clock source, SCK32 functions as 1/0 port
P_SCI3.SCR3.BYTE &= 0Ox00; //clear TE & RE

//SMR : JCOM|CHR|PE|PM]STOPMP|CKS1]|CKSO] : |O]JOJo]ojojo]o]o]

//COM : Communication Mode : O : asynchronous mode

//CHR : Character Length : 0 : character length = 8 bits

//PE : Parity Enable : 0 : parity bit addition and checking disabled

//PM : ParityMode :0:evenparity (noeffectsinceparity isalreadydisabled)
//STOP: Stop Bit Length : 0 : 1 stop bit

//MP : Multiprocessor Mode : O : multiprocessor communication function disabled

//|CKS1]CKSO] : Clock Select: |O]O] : clock source for baud rate generator = clk
P_SCI3.SMR_BYTE = 0x00;

//For clk = 10MHz, bit rate
//P_SCI3.BRR = 64;

2400 bps, n = 0, N = 64

//For clk = 10MHz, bit rate
P_SCI3.BRR = 3;

38400 bps, n = 0, N =3

//minimum of 1-bit delay = 417ns
nopQ;
nopQ;
nopQ;

//SPCR : |---]---ISPC32]---|SCINV3|SCINV2]---]---]1 = l1]11]1]0]0]O]O]O]
//SPC32 = 1 : P42 functions as TXD32 output pin

//need to set TE bit in SCR3 after setting this bit to 1

//SCINV3 = 0 : TXD32 output data is not inverted

//SCINV2= 0 : RXD32 input data is not inverted

//Bits 7 and 6 are reserved and always read as 1

//Bits 4, 1 and O are reserved and only O can be written to these bits
P_SCI3.SPCR.BYTE = OxEO;

P_SCI3.SCR3.BYTE |= 0x30; //Set TE & RE

char_put() : Transmits a character to the PC for debugging purposes.

id char_put(char OutputChar) //Serial Port

//SSR - | TDRE|RDRF]|OER|FER|PER|TEND |MPBR |MPBT|
//TDRE : transmit data register empty

//RDRF : receive data register full

//0CER : overrun error

//FER : framing error

//PER : parity error

//TEND : transmit end

//MPBR : Multiprocessor bit receive

//MPBT : Multiprocessor bit transfer

while ((P_SCI3.SSR.BIT.TDRE) == 0); //Wait for TDRE = 1

P_SCI3.TDR = OutputChar;
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while ((P_SCI3.SSR.BIT.TEND) == 0); //Wait for TEND = 1

P_SCI3.SSR.BIT_TEND = O;
+

/*

PutStr() : Transmits a string of characters to the PC for debugging purposes.

*/

void PutStr(char *str)

{
while (*str 1= 0)

{
}

char_put(*str++);

}

init_adc(Q
*/
void init_adc(unsigned char Input_CH)

{
//CKS = 0 -> A/D Conversion period = 62/phi

P_AD_AMR.BIT.CKS= O;

//TRGE = 0 -> Disable start of A/D conversion by external trigger
P_AD_AMR.BIT.TRGE = 0;

//Input_CH = 0-7 => Select ADC input channel
P_AD_AMR.BIT.CH = (Input_CH + 4);

//ADC Module standby mode is cleared
P_SYSCR.CKSTPR1.BIT_ADCKSTP = 1;

start_adc(start)
*/

void start_adc(unsigned char start)

{
if (start == 1)
P_AD.ADSR.BYTE |= 0x80; //Set ADSF : start A/D conversion
else
P_AD.ADSR.BYTE &= Ox7F; //Set ADSF : stop A/D conversion
}
/)~
RJS06B0029-0100/Rev.1.00 2004.08 Page 17 of 28



H8/300L SLP
| E N ESAS (DirFind)

/
ADC_value(Q
*/

unsigned int ADC_value(void)

{
unsigned int adrrL, adrrH;
unsigned int valuelL,valueH;
unsigned int D_value;
adrrH = P_AD.ADRR >> 8; //Capture the ADC value from AN#
adrrL = P_AD.ADRR << 8;
valueH = adrrH << 2;
valuelL = adrrL >> 14;
D_value = valuelL | valueH;
return (D_value);
}
/)~
/*
find_value() - find the maximum and minimum values of outputl
*/

void find_value(void)
{ unsigned int temp_outputl;
init_adc(0); //Initialize ADC channel O
start_adc(l); //Start ADC
while (P_AD.ADSR.BYTE & 0x80); //1Ff ADSR = 1, A/D conversion in progress

temp_outputl = ADC_value();

if (temp_outputl > max)
{

}

max = temp_outputl;

it (ADC_value() < min)
{

}

min = temp_outputl;

}

/*
delay() - software delay routine
*/

void delay(void)
{

unsigned int delay_loop;

RJS06B0029-0100/Rev.1.00 2004.08 Page 18 of 28



REN ESAS H8/300L SLP ©irFind)

for (delay_loop = 0 ; delay_loop < 30000 ; delay_loop++);

}
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