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串列埠 I2C介面控制實習 
 

 

 

 

 I2C

 I2C (LCD OLED EEPROM

)
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9-2 

MG32x02z (I2C Inter-Integrated 

Circuit) (Wire) TH244A I2C

D20(SCL0) D21(SDA0) D22(SCL1) D23(SDA1) (a)(b)   

 

9-1(a)  TH244A I2C  

 

9-1(b)  TH244A I2C  



9-3 

 I2C  
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9-1  串列埠 I2C介面控制實習 

MG32x02z (I2C: Inter-Integrated Circuit)

I2C RAM EEPROM DIO ADC DAC LCD

CCD RTC MCU  

I2C I2C

 

 

9-2  I2C  

MG32x02z I2C  

 I2C BUS  

 BUS  

 Master( ) Slave( ) Master/Slave Master

Slave 128(8-bit) 1024(10-bit) Slave( )
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(device)  

 Master( )  

  

 (master)  

 (slave) (stretching)  

 (general call) (master)  

 (Buffer) 4-byte 32-bit

 

 DMA  

 SMBus (timeout)  

 2 个 I2C (I2C0 I2C1) (a)(b)  

9-1(a)  MG32F02U128AD64 TH244A I2C  

MCU   MCU   

PB3 /SCL0/RX7 D20 PC11/SDA1 D22 

PB2 / SDA0/TX7 D21 PC10/SCL1 D23 

9-1(b)  I2C  

 IO   IO  

SDA IO I2C-bus /  SCL IO I2C-bus  



9-5 

 I2C  
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9-1.1  I2C ( ) 

MG32x02z I2C (a)(b)  

9-2(a)  MG32x02z I2C (1) 

 

9-2(b)  MG32x02z I2C (2) 
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1. I2C  

(1) (handshake)  

(2) (Monitor) I2C  

(3) I2C (Standard) 100K-bps( ) (Fast)

400K-bps (Fast-mode Plus) 1M-bps  

(4) I2C Bus (Open collector) SCL SDA

10K (Rp)  

(5) I2C IC  

(6) SDA 1-bit (data) (address) SCL

(clock)  

(7) SDA SCL I2C Bus

SCL  

(8) SCL=1 SDA

SCL=0 SDA   

 

9-3  I2C  

(9) SCL=1 SDA SDA

( )   



9-7 

 I2C  
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9-4  I2C  

2. I2C (Protocol)   

 

9-5  I2C (Protocol) 

3. I2C Master Master Slave Slave  

(1) Master /Slave Master Slave  

9-3  Master /Slave  

 

 Master( )  Slave( ) 

1 (S)    
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2 9-bit Slave    

3 (R/W=0)    

4   (A) =0 

5 1-byte (DATA)   

6   (A) =0 

7 1-byte (DATA)   

8   (/A) =1( ) 

9 (P)    

(2) Master /Slave Master Slave  

9-4  Master /Slave  

 

 Master( )  Slave( ) 

1 (S)    

2 Slave Address( )   

3 (R/W=1)    

4   (A) =0 

5   1-byte (DATA) 

6 (A) =0   

7   1-byte (DATA) 



9-9 

 I2C  
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8 (/A) =1( )   

9 (P)    

 

(3) Master  

9-5  Master  

 

 Master( )  Slave( ) 

1 (S)    

2 Slave (SLA)   

3 (R/W=1)    

4   (A) =0 

5   1byte (DATA) 

6 (A) =0   

7   1byte (DATA) 

8 (A) =0   

9 (RS)    

10 Slave (SLA)   

11 (R/W=0)    

12   (A) =0 

13 1byte (DATA)   
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14   (A) =0 

15 (P)    

 



9-11 

 I2C  
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9-1.2  I2C  

Arduino I2C (Wire.h)  

9-6  I2C  

Wire   

Wire.begin()  

Wire.begin(address) 
 

Wire.onReceive(receiveEvent) 
I2C  

 

Wire.onRequest(requestEvent) 
I2C  

 

Wire.requestFrom(address,quantity) 

Wire.onRequest(requestEvent)

 

Wire.available() 

Wire.requestFrom()

Wire.available

Wire.read Wire.available

 

Wire.onReceive(receiveEvent)  

Wire.available

Wire.read

Wire.available  

Wire.read() 
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Wire.read()

Wire.available  

Wire.onRequest(requestEvent)  

Wire.requestFrom(address,quantity) Wire.available() Wire.read()  

 

Wire.beginTransmission(address) 
Wire.write()  

Wire.write(value) 

Wire.write(string) 

Wire.write(data, length) 
 

Wire.endTransmission() 

Wire.endTransmission(stop) 

 

Wire.beginTransmissio()  

Wire.write()  

 

Wire.beginTransmission(address) Wire.write() Wire.endTransmission() 

TH244A SCL 100KHz SDA SCL

升(pull up) I2C 升(pull up)

10K I2C  

電腦
D21(SDA0)

D20(SCL0)PB8(TX0)

PB9(RX0)
(Master) (Slave)

D22(SCL1)

D23(SDA1)  

9-6  I2C  

1. I2C1 I2C I2C0 SCL1
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 I2C  
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9-2  串列埠 I2C介面應用實習 
I2C LCD OLED EEPROM (INA322)

 

9-2.1  I2C LCD  

I2C I2C LCD

J37(GND VCC SDA SCL) TH244A D20(SCL0) D21(SDA0)

J45(SCL SDA)  

 

9-7   I2C LCD  

9-7   I2C LCD  

LCD 1602 I2C  (J37) (J45) TH244A 

GND GND   

5V VCC   

SDA SDA SDA D21(SDA0) 

SCL SCL SCL) D20(SCL0) 
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1. I2C_LCD1 I2C LCD, LCM  

2. I2C_LCD2 I2C LCD  

3. I2C_LCD3 I2C LCD  

4. I2C_LCD4 I2C LCD  

5. I2C_LCD5 I2C_LCD LCD  
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 I2C  
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9-2.2  I2C EEPROM  

I2C EEPROM 24LC16 16384-bit byte

16384/8=2048-byte SOIC  

9-8  24LC16  

   

 

 

VCC 2.2V~5.5V 

WP 0= 1=  

SDA I2C-bus /  

SCL I2C-bus  

A0~A2 (device) (slave)  

VSS  

 (Non-volatile) 2048-byte  

 I2C SCL( ) SDA( )  

 =5mA =2uA  

 =5ms  

 byte 32-byte 1,000,000  

 (Sequential) (Random)  

 (WP) (WP=0) (WP=1)  

 CMOS 2.2V~5.5V  

 0~400KHz  
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1. I2C EEPROM 24LC16  

 

9-8  24LC16  

24LC16 EEPROM  

(1) (Device) (Page) (P0~P2)  

 

(2) byte  

 

9-9  byte  
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 I2C  
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9-9  byte  

 Master(MCU)  Slave(EEPROM) 

1 (START)    

2 (DEVICE) =1010xxx   

3 (R/W=0)    

4   (ACK)=0 

5    

6   (ACK)=0 

7 (Data)    

8   (ACK)=0 

9 (STOP)    

(3)  

 

9-10  

(4) (Sequential) (Device Address) 2-byte

(Word Address) 0  

 

9-11  
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9-10  

 Master(MCU)  Slave(EEPROM) 

1~7 ( )   

8 (START)    

9 (DEVICE)    

10 (R/W=1)    

11   (ACK)=0 

12   1-byte  

13 (ACK)=0   

14   1-byte  

15 (NO ACK)=1   

16 (STOP)    

(5)  

 

9-12  

9-11  

 Master(MCU)  Slave(EEPROM) 

1 (START)    

2 (DEVICE)    
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 I2C  
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3 (R/W=1)    

4   (ACK)=0 

5   (DATA)  

6 (NO ACK)=1   

7 (STOP)    

(6) (Random)

 

 

9-13  (Random)  

9-12 (Random)  

 Master(MCU)  Slave(EEPROM) 

1 (START)    

2 (DEVICE)    

3 (R/W=0)    

4   (ACK)=0 

5 (WORD) (n)   

6   (ACK)=0 

7 (START)    

8 (DEVICE)    
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9 (R/W=1)    

10   (ACK)=0 

11   DATA(n) 

12 (NO ACK)=1   

13 (STOP)    

2. I2C 10K I2C EEPROM

 

 

9-14  EEPROM  

3. I2C EEPROM  

(1) bootPrintCount  

(2) EEPROM1_write_read EEPROM 24C16  
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 I2C  
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9-2.3  I2C OLED  

I2C OLED J37(GND VCC SDA SCL) TH244A

D20(SCL0) D21(SDA0) J45(SCL SDA)  

 

9-15   I2C OLED  

9-13   I2C OLED  

OLED  I2C  (J36) (J45) TH244A 

VCC VCC   

GND GND   

SCL SCL SDA D21(SDA0) 

SDA SDA SCL) D20(SCL0) 
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Adafruit_BusIO 

Adafruit_GFX_Library 

Adafruit_SSD1306 

(libraries)  

 

1. I2C_OLED1 I2C OLED  

2. I2C_OLED2 I2C OLED  
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 I2C  
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9-2.4  I2C IN3221  

INA3221 I2C

SMBUS  

 2.7V~5.5V  

 (Shunt) (Bus)  

 0V~26V (Bus)  

 (Offset) 80µV 0.25%  

  

 (slave)  

 (Alert) (Warning)  

  

 

9-16 INA3221  
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INA3221  

 

9-17 INA3221  

(Power supply) (0V~26V) (Load)

(0.1 ) (Load) (i) (0.1 ) (V)

(Filter) ADC (V) (Load)  

 

1. INA3221 (A0) (slave)  

9-14   

(A0) (slave address ) 

GND 1000000 

VS 1000001 

SDA 1000010 

SCL 1000011 
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 I2C  
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2. I2C INA3221 (a)~(c)  

 

9-18(a)   

 

9-18(b)   

 

 

9-18(c)   

 

3. I2C INA3221 (a)(b)

原廠資料手冊。 
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9-15(a)   
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 I2C  
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9-15(b)   

 

INA3221 (a)(b)  

 

9-19(a) INA3221  
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9-19(b) INA3221 ( ) 

 

4. I2C INA3221  

(1) INA3221_basictest I2C0 INA3221 CH1~3

 

(2) INA3221_critcaltest I2C1 INA3221 CH1~3

,  

 


