
바이브코딩을 이용한
사물인터넷

 Serial Communication: I2C and SPI



Serial Communication

 Parallel communication – transmits multiple bits 

simultaneously; needs multiple data bit lines

 Serial communication – transmits one bit at one time

▪ slow but needs small number of lines for transmission

▪ several interface for serial communication: I2C, SPI, UART

▪ synchronous: uses clock lines for synchronization

– I2C, SPI

▪ asynchronous: no clock lines for synchronization

–UART



I2C Communication

 I2C communication

 I2C in Raspberry Pi



I2C Communication

 Inter-Integrated Circuit (I2C)

▪ master-slave, serial communication bus developed

by Philips Semiconductor(NXP)

▪ Typically used for attaching lower-speed peripheral ICs to 

processors and microcontrollers in short-distance

▪ I²C uses only two bidirectional lines, Serial Data Line (SDA) 

and Serial Clock Line (SCL)

▪ I2C has a 7-bit or a 10-bit (depending on the device 

used) address (ID) space

▪ Typical speed: 10kbps(low speed mode), 100 kbps 

(standard mode), 400 kbps (fast mode)



Raspberry Pi I2C

Raspberry Pi I2C 

pins



I2C Introduction

 I2C Bus Applications

SCL

SDA

SCL    SDA



I2C Introduction

 I2C Communication:

▪ All transactions begin with a START (S) and are terminated 

by a STOP (P)

▪ START and STOP conditions are generated by the master

▪ START condition: H to L transition on SDA line while SCL is H

▪ STOP condition: L to H transition on SDA line while SCL is H



I2C Introduction

 I2C Communication: Byte Format

▪ Every byte put on the SDA line must be eight bits long

▪ Each byte must be followed by an ACK bit

▪ Data is transferred with the MSB first

▪ If a slave cannot receive or transmit another byte of data, 

it can hold SCL LOW to force the master into a wait state



I2C Introduction

 I2C Communication: Byte Format

▪ A master addresses a slave with a 7-bit address

▪ A master reads DATA from a slave after the first byte



I2C Communication

 Configuration for I2C related software

▪ enable I2C using sudo raspi-config and reboot

▪ check installed kernel modules : lsmod | grep i2c 

$ lsmod | grep i2c

i2c-dev

i2c-bcm2835



I2C Communication

Configuration for I2C related software

▪ check installed packages: 

▪ if not installed, install i2c-tools and python3-smbus

packages

pi@raspberrypi ~ $ sudo apt install i2c-tools

pi@raspberrypi ~ $ sudo apt install python3-smbus

$ apt list --installed | grep i2c-tools

$ apt list --installed | grep smbus



I2C Communication

 i2ctools

▪ i2cdetect : used to detect i2c slave devices on i2c-bus

▪ i2cdump : used to get all register values of i2c device 

(i2c-address) attached on i2c-bus

▪ i2cget : used to get a register value of i2c device (i2c-

address) attached on i2c-bus

▪ i2cset : used to set a value to a register of i2c device 

(i2c-address) attached on i2c-bus

▪ i2ctransfer : used to get a value after setting a value 

to a register of i2c device attached on i2c-bus



I2C Communication

python3-smbus module

▪ python module for controlling i2c device (/dev/i2c-1) 

in RaspberryPi

▪ install: sudo apt install python3-smbus

▪ import smbus

▪ dev = smbus.SMBus(1)   # open /dev/i2c-1



I2C Communication

python3-smbus module

▪ dev.read_byte_data(dev_addr, reg_addr)   # read 1B

▪ dev.write_byte_data(dev_addr, reg_addr, val)  # write 

1B

▪ dev.read_word_data(dev_addr, reg_addr)   # read 2B

▪ dev.write_word_data(dev_addr, reg_addr, val)  # write 

2B

▪ dev.read_i2c_block_data(dev_addr, reg_addr, length)

▪ dev.write_i2c_block_data(dev_addr, reg_addr, val_list)



mlx90614 센서

mlx90614 온도센서: 

▪ 비접촉식 적외선 온도센서: Melexis 사

▪ 인터페이스: i2c, pwm

▪ 측정범위 : -70~+380 C

▪ i2c address: 0x5a

▪ 물체 온도값 제공: 16-bit

ambient temperature(address 0x06), 

object temperature (address 0x07)



mlx90614 센서

mlx90614 온도센서: 

▪ RAM address:



사물인터넷 프로그래밍: I2C 센서

 I2C 프로그래밍: 버튼, led 연결

gpio24

gnd

3.3v

gnd

gpio18



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : mlx90614 연결

3번

5번 6번

1번



I2C Communication

RaspberryPi i2ctools 

▪ i2cdetect : i2cdetect –y 1



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 :



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : 실행



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 

구현 프

로그램



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 구현 프로그램



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : 구현 프로그램



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : 구현 프로그램



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : 구현 프로그램



사물인터넷 프로그래밍: I2C 센서

 I2C 센서 프로그래밍 : 구현 프로그램

try 문: main loop ; next page



사물인터넷 프로그래밍: I2C 센서
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