
2016/11/18 ET2016 1

ET2016:

I2C



Å

Å FPGA ALTREA(Intel)

EK-10M50F484

2016/11/18 ET2016 2

niosII uast gpio
asp



1. I/F

1. I/F

2. (v2.1)

3.

4.

5.

6.

2016/11/18 ET2016 3



ÅLCD EEPROM MPU

ï

ïSoC

Å

ïUART( )

Å

ïI2C(Inter-Integrated Circuit)

Å

ïSPI(Serial Peripheral Interface)

Å

2016/11/18 ET2016 4



2.I2C (V2.1)

1. I/F

2. (v2.1)

3.

4.

5.

6.

2016/11/18 ET2016 5



I2C

ÅI2C 1980

( NXP )

Å2014

2001

V2.1

ï SoC

Å

2016/11/18 ET2016 6



I2C V2.1

Å (SDA)

(SCL)

Å

Å

2016/11/18 ET2016 7



I2C V2.1

Å

100kbit/s 400kbit/s

(Hs) 3.4Mbit/s

Å

Å 400pF

IC

82016/11/18 ET2016



I2C

Å

92016/11/18 ET2016



I2C

Å

102016/11/18

A B
A B
A B
A

A B
A B
B A
A

ET2016



I2C

Å

112016/11/18

Å START STOP

òHò SDA
òHò

òLò SCL
òLò

I2C START
STOP

SCL òHò SDL òHòòLò
START

SCL òHò SDL òLòòHò
STOP

START STOP

ET2016



I2C

Å

122016/11/18

Å

SDA 8

(MSB)

SDA (ñHò)

òHò SDL òLò

SDA

ET2016



I2C

132016/11/18

Mast er

SCL

SDA

SCL

SDA

Slave 1

SCL

SDA

Slave 2

Vdd

Å I2C (Inter - Integrated Circuit)

Å (SCL) (SDA) 2
Å

Å SCL SDA
Å

100kbps or 400kbps

ET2016



I2C

142016/11/18

7bit

Å SCL High SDA Low Start
Å SCL High SDA High Stop ṕ

SCL Low Ṗ
Å BUSY SCL

Low

1-7 8 9 1-7 8 9

D7-D1 D0 D7-D1 D0

SCL

SDA

MSB( ) LSB( )

St ar t  Condit ion Slave Address Wr it eṕ0Ṗ ACK Wr it e Dat a ACK St op Condit ion

ẑ Ḳ Ḳ

ET2016



I2C 3

152016/11/18

7bit

Å ACK

ẑ Ḳ Ḳ

1-7 8 9 1-7 8 9

D7-D1 D0 D7-D1 D0

SCL

SDA

MSB LSB

St ar t  Condit ion Slave Address Readṕ1Ṗ ACK Read Dat a ACK St op Condit ion

ET2016



Å

Å SCL Low

SCL Low

SCL Hi

Å

ET2016 162016/11/18

SCL

Low

Low

Low



3.

1. I/F

2. (v2.1)

3.

4.

5.

6.

2016/11/18 ET2016 17



PCB

Å PCB

Å I2C

PCB

2016/11/18 ET2016 18

STM32F401 nucleo64
1500

Arduino Uno Rev3
2940

Prototyping Shield
1100

I2C DEVICEArduino



I2C (Prototyping) Shield

Å Prototyping Shield I2C LCD

EEPROM I2C

Å

LCD EEPROM read

Å Prototyping Shield D14,D15

I2C 401nucleo-64,446 nucleo-64

D14,15

Arduino

2016/11/18 ET2016 19

STM32F401 nucleo-64

STM32F446 nucleo-64



Nucleo I2C (Prototyping) Shield

ÅSTM32F401 Nucleo I2C (Prototyping) Shield 

USB ST-LINKV2

2016/11/18 ET2016 20



4.

1. I/F

2. (v2.1)

3.

4.

5.

6.

2016/11/18 ET2016 21



Å TOPPERS BASE 

PLATFORMV1.1 for STM32F4xx

ÅWindows

ïBash Cygwin MinGW

ïARM GNU-ARM

ïRTOS TOPPERS/ASP

ïSTM32F401 Nucleo

Å

2016/11/18 ET2016 22



TOPPERS BASE PLATFORMV1.1

Å ASP-

1.9.2

2016/11/18 ET2016 23

BASE PLATFROM V1.1 STM32F4xx STM32F7xx detail contents

Device 

driver

Base driver gpio gpio

dma dma

(timer) (timer)

uart uart

Standard 

driver

i2c i2c CLCD/senser

ReferenceManual
spi spi GLCD/SDcard

adc adc Joy stick

usbOTG usbOTG MSC/HID

M7F depend 

driver

ltdc GLCD Application 

Manual

Reference Manual
tp

rtc Clock

sdmmc SDcard

audio

api

middleware

File System fatfs fatfs FAT

file library file library C language file

stdio stdio STDIO

(Open 

source)

library

STM-BSP GUI

libjpeg JPEG

libmad MP3
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Åb-shell(bash)

ÅMakefile TureSTDIO

2016/11/18 ET2016 27


