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1. Applicason 3. Check TWSH 1o see i START 5 Check TWSH 10 see I SLAWW 7. Check TWSH 10 see i data
§ writes o TWCR was sent. Applicasion loads was sent and ACK received. was sent and ACK received.
10 nitiate SLAW into TWDR, and loads Appicaton loads data into TWDR, Application loads appropriate
S | transmission of appropriate control signals into and I0ads appropriate control signats control signats to send STOP
2 START TWCR. making sure that TWINT into TWCR, making sure that TWINT into TWCR, making sure that
% written 10 one, and TWSTA is i wrifien 10 one. TWINT s written 1o one
written 1o 2er0.
TWibus | START SLA+W A Data A STOP
2. TWINT set 4 TWINT set & TWINT set m
Status code indicates Status code ndicates Status code indcates
™wi START condition sent SLAW sendt, ACK data sent. ACK received
w w
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void 12C_init(void)

{
TWBR = 12; //12C NESE 400kHz 2 M| B (A A B2 2 0] 16MHzQl BF)
TWSR = 0x00;

void 12C_start(void)

{
TWCR = (1<<TWINT) | (1<<TWSTA) | (1<<TWEN);

void 12C_stop(void)

{
TWCR = (1<<TWINT) | (1<<TWEN) | (1<<TWSTO);



void 12Cwrite(unsigned char address, unsigned char data)

{
12C_start() // START condition &4! (TWCR = (1<<TWINT)|(1<<TWSTA) | (L<<TWEN);)
// START condition 2 S 7} M& b2 77}X| O 7|
while(((TWCR & 0x80) == 0x00) | | (TWSR & 0xF8) != 0x08);

TWDR 0x00: /] 2Z9| 12¢ F A (darasieerDsTsoT 200 )
TWCR = 0x84; //OfAH SA 2 E

/] 8E 2= Al =20/ 20 A Ack Cf 7|
while(((TWCR & 0x80) == 0x00) | | (TWSR & OxF8) != 0x18);

TWDR = address: // Write address (datasheet® Z= 6 OF 2t
TWCR = 0x84; //OfAH SA 2 E

/] TS 2tz Al =20| 20| M ack CH7|

while(((TWCR & 0x80) == 0x00) || (TWSR & OxF8) != 0x28);

TWDR = data; // write data

TWCR = 0x84; //OfAH SA 2 E

/| TS 2tz Al =2(0| 20| M ack CH7|

while(((TWCR & 0x80) == 0x00) || (TWSR & OxF8) != 0x28);

12C_stop(); // STOP condition (TWCR = (1<<TWINT) | (1<<TWEN) | (1<<TWSTO);)
delay(1);
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unsigned char 12Cread(unsigned char address)

{

unsigned char data = 0;

12C_start(); // START condition S4I

// START condition Al S 7t M & 2t 2 77HX| L 7|
while(((TWCR & 0x80) == 0x00) | | (TWSR & 0xF8) != 0x08);
TWDR = DS1307 | WMODE; // DS1307 address & write mode
TWCR = 0x84; J/OFAH S EE

/1 8E 2R A =2 0[20 M Ack B 7|

while(((TWCR & 0x80) == 0x00) | | (TWSR & OxF8) != 0x18);

// Write address (2 LA} Sf= F24)

TWCR = 0x84; //OtAH S EE

/1 8E 22 A =22 0[20 M Ack B 7|

while(((TWCR & 0x80) == 0x00) | | (TWSR & OxF8) != 0x28);

TWDR = address;

TWCR = 0xA4; // RESTART

/] SEfRE T} ox10 20!

while(((TWCR & 0x80) == 0x00) | | (TWSR & OxF8) != 0x10);
TWDR = DS1307 | RMODE; // DS1307 address & read mode
TWCR = 0x84; //OtAH M BE

/1 8E 2R Al =2 0] 20| M Ack T 7|

while(((TWCR & 0x80) == 0x00) | | (TWSR & OxF8) != 0x40);

TWCR = 0x84; // Bt AH =407 2 E

// data =21 T 7|

while(((TWCR & 0x80) == 0x00) | | (TWSR & 0xF8) != 0x58);

data = TWDR; // data =2

TWCR = (1<<TWINT) | (1<<TWEN) | (1<<TWSTO);  // STOP condition

return data;



Ol A|: GY-86 (2= X{: https://blog.komastar.kr/13)
. 2C(TWI)E A 2% LIO|| = MPUB0502] 7t = XYZ
Z 2 (0x3B - 0x40)f XfO| =Xy

= 0x48) | X[ AH = S
Descriptio \\\]DU 0] O

10DOF modules (3% é&] E+3% ST )*"i* 3$

Sensor : MPUB05Q, + HMC5883l. + MS5611 <
gyroscope range: + 250 500 1000 2000 °/ s

Accelerationrange: £ 2 +4 +8 £ 16 g
HMC5883L: Measuring range: + 1.3-8 Gauss.
Power supply :3-5v

(fully compatible with 3v-5V systems, including LLC circupL
Interface : 12C

Weight: 1.46g

Size: 22 x 17mm
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MPU6050 datasheet2| register map (74| 0| X|)& £ ™ Ot €= (R ot= LIO|He| A& 20l A)

Register Name i Bit7 Bit6 Bit5 Bitd Bit3 Bit2 Bit1 Bit0
EFO 12C_MST DATA

INT_ENABLE RIW FF_EN MOTEN | ZMOTEN | _OFLOW g ; y ekt
ZMOT WO 12C_MST DATA

INT_STATUS R FF_INT MOT_INT ek _OFLOW T " ; e E

ACCEL_XOUT H R ACCEL_XOUT15:8]

ACCEL_XOUT_L R ACCEL_XOUTI7:0]

ACCEL_YOUT H R ACCEL_YOUT[15:8]

ACCEL_YOUT L R ACCEL_YOUTI7:0]

ACCEL_ZOUT_H R ACCEL_ZOUT[15:8]

ACCEL_ZOUT L R ACCEL_ZOUTI7:0]

TEMP_OUT_H R TEMP_OUT[15:8]

TEMP_OUT L R TEMP_OUTI7:0]

GYRO_XOUT_H R GYRO_XOUT[15:8]

GYRO_XOUT_L R GYRO_XOUT[7:0]

GYRO_YOUT_H R GYRO_YOUT[15:8]

GYRO_YOUT_L R GYRO_YOUT[7:0}

GYRO_ZOUT_H R GYRO_ZOUT[15:8]

GYRO_ZOUT_L R GYRO_ZOUT[7:0]




#include <stdlib.h>
#include <delay.h>
#include <mega128.h>
#include <math.h>
#include <stdio.h>

include <string.h>

pedef unsigned char
(é:é U6050_re 6;@ addr);
Y

o] MPU6050_write@ addr, char data);

void getRawData();
D

unsigned intgx=0,gy=0,9z=0,ax=0,ay =0, az = 0;
byte buffer[12];

void main(void)

TWSR = 0x00;
BR = 0x12;

MPUGOSO%@*@B, 0x00);
MPUG6050 e(0x6C, 0x00

getRawDataO;\

getRawData();

N

Wh||e((00) == 0x091| (TWSR & OXF8) I= 0x08)))
R = s S /é)-;‘?% C
NCR = Dx84; N

while(TWER & 0x80) == 0X00 || (TWSR & 0xF8) 1= 0x18)));
TWCR = 0x84;
‘__f

while((TWCR & 0x80) ==/0x00 || (TWSR|& OxF8) != 0x28)));

—_—

e

TWCR = 0xA4;

while((TWCR & 0x

: —
oL (¢ Os 3D

— UXO4;

=0x10)));

while(((TWCR & 0x80) =="0x00 || (TWSR & Oxg)h 0x40)));
WCR=10X84, _—
whil == 8) 1= 0x58)));
d\elltr='IMDB;—»
TWCR = 0x94:

return dat;
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void MPU6050_write(bytd/#ddN\¢h@ A void getRawData()
{

buffer[0] = MPU6050_read
buffer[1] = MPU6050_read(0 ;
buffer[2] = MPU6050_read('
buffer[3] = MPU6050_readf $3E}
buffer[4] = MPU6050_read(0x
buffer[5] = MPU6050 read(0x40);
buffer[6] = MPU6050 read(0x43);
buffer[7] = MPU6050_read(0x44);
buffer[8] = MPU6050 read(0x45);
buffer[9] = MPU6050 read(0x46);
buffer[10] = MPU6050_read(0x47);
buffer[11] = MPU6050_read(0x48);

ax = (int)buffer[0] << 8 | (int)buffer[1];
ay = (int)buffer[2] << 8 | (int)buffer[3];
az = (int)buffer[4] << 8 | (int)buffer[5];

while(((TWCR & 0x80) == 0x00 || ((TWSR & OxF8) != 0x28

gx = (int)buffer[6] << 8 | (int)buffer[7];
gy = (int)buffer[8] << 8 | (int)buffer[9];
gz = (int)buffer[10] << 8 | (int)buffer[11];

TWDR = data;

TWCR = 0x84;

while(((TWCR & 0x80) == 0x00 || ((TWSR & OxF8) != 0x28)));



