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Project 10 I2C Master 

����� 
/�@)#"#��%&'ABC-(�.�%��6/D)7��* PIC16F88 A!HI�/HI�/)���*�+.��,$ABJ6���������&�K)(�)�/HI�/)�%** I2C �D)�)��K)(

5K)�#�).L��+*�(%&@"(D)6)%/�#�&����)# LCD Display  

����������� !"��! 

1) ������$""%&�� 
 

   
�'��() 1 $*�*�&%&��+,�-��"���+.)�+��$"" I2C ��" CMPS03 $12���$+3&*1*4�� LCD Display 

 
�'��() 2 �'�%&��+,�;�<��'�;�<=�!>3!�!��1 CMPS03 
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2) ����4�%&�� 
 

 
�'��() 3 �'�$+3&����4�%&��+,�-��"���+.)�+��$"" I2C ��" CMPS03 

 

3) ���;�(�����$��= 

���+.)�+��$"" I2C 

�)�/HI�/)�%** I2C O�@/�PP),/�#A/@( �@%�K /�PP),()Q��) (SCL) %&'/�PP),B@�6U& (SDA) ��- master �'A.X(
��"/�@)#/�PP),()Q��) %&'5"*5+6�)��K)(%&'ABC-(B@�6U&��Y#76� ��-�CI slave �'�@�#.[�*����)6  �.���5�&�)�/HI�/)� I2C 
�CIO�@/D)7��* CMPS03 �'A76H�(��*�CIO�@��*�+.��,$ EEPROM A�K( 24C04 `aI#6C�U.%**�)���*/K#B@�6U&��#�K� .(CY 

O(��,C�CI master �@�#�)�/K#7�H�ABC-(B@�6U&6)O7@��* slave �J�'A��I6�@"-�)�/K# start bit %&'/K# address B�#�+.��,$�CI
�@�#�)�/HI�/)��@"-  Address /D)7��* I2C �'O�@A!C-# 7 *�� (MSB) A�K)(�Y( ��#(�Y( address �a#�@�#A.X(A&B5UKA/6� (A�K( 0x00, 
0x02 A.X(�@() /K"(�C�*��7(aI# (LSB) �'O�@A.X(*���CI*��O7@ slave �U@"K) master �D)&�#�@�#�)��K)(7�H�ABC-(�)� slave O(��,C�CI
A.X(�)�ABC-(B@�6U&*��(CY�'6C5K)A.X( 0 7&�#�)�/K# address %&@"�J�'A��I6�)�/K#B@�6U&`aI#�'6C�D)("(7&)- *�$�J �@ A6HI� master  6K
�@�#�)�/K#B@�6U&%&@"�J�'/K# stop bit A!HI�.f��)�/HI�/)��U.�CI 4 %/�#�.���5�&�)�/HI�/)�%** I2C O(�)�ABC-(B@�6U&B�# 
master 
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�'��() 4 I2C Communication Protocol (Master write) 

O(��,C�CI master �@�#�)���*7�H��K)(B@�6U&�)� slave �J�'A��I6�@(A76H�(�)�/K#B@�6U&O7@��* slave �K�(A!HI�*�� slave 
"K)�@�#�)�O7@/K#B@�6U&�' �6)O7@  ��-A��I6�)��)�/K# start bit A�K(A��6 %&'�)6�@"-�)�/K# address B�#�+.��,$�CI�@�#�)�
/HI�/)��@"-  �)�(�Y( master �'/K#5D)/�I# 1  *�$ .O7@��* slave �)6�@"- start bit ��(�CI/�# (repeated start bit) A!HI�*��O7@ 
slave �U@"K)�'�D)�)�/K# address �C�5��Y# ��-5��Y#(CY�'/K# address `aI#6C*�� LSB 6C5K)A.X( 1 A!HI�*��O7@ slave �U@"K)�'A��I6�D)�)�
�K)(B@�6U&�)� slave   %&@"�a#A��I6�D)�)��K)(B@�6U&�)� slave àI#�)��'6C�D)("(7&)- *�$�J �@  %&'A6HI� master  6K�@�#�)���*
B@�6U&%&@"�J�'/K# stop bit A!HI�.f��)�/HI�/)�  �U.�CI 5 %/�#�.���5�&�)�/HI�/)�%** I2C O(�)��K)(B@�6U&B�# master 

 
�'��() 5 I2C Communication Protocol (Master read) 
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O( Hi-Tech PIC 6C library /D)7��*�)�/HI�/)�%** I2C �-UK%&@"5H� i2c.h %&' i2c.c A�)/)6)�k5��&�� l&$6) "@O(�.�A�J�
%&@"�D)�)�%�@ BA!C-#A&J�(@�-�J/)6)�kO�@#)( �@ (���)�(CY-�#�@�#�D)�)� include  l&$�CI�D)A.X(`aI#�@�#5��&��6) "@O(�.�A�J��C�
5H� delay.h, delay.c %&' lcd4bit.h 

/D)7��*�)�O�@#)(%** master mode O7@�D)�)�%�@ B l&$ i2c.h O(�D)%7(K#��#(CY5H� 

• O7@�D)�)� comment B@�5")6�CIkU� define  "@ (*������CI 17) ��#(CY 
/* Uncomment the next line to use the PIC's SSP Module*/ 
#define I2C_MODULE 1 

A.X( 
/* Uncomment the next line to use the PIC's SSP Module*/ 
// #define I2C_MODULE 1  

• �D)�)�A.&CI-(!��$� SCL %&' SDA O7@A.X(!��$��CIA�)�@�#�)�O�@#)( (*������CI 31-36) ��#(CY 
/* Change port as required - defaults to port b */ 
#define SCL  RB2 /* clock on port B bit 2 */ 
#define SCL_DIR TRISB2 
 
#define SDA          RB1 /* data on port B bit 1 */ 
#define SDA_DIR TRISB1 
#define I2CTRIS TRISB 

A6HI��D)7(�5K)O( i2c.h %&@"A�)�J�'/)6)�kO�@#)(lL#�$��(�K)#v �CIO�@5"*5+6/�PP), SCL %&' SDA  �@�-K)#kU��@�#  
/D)7��*�)�ABC-(B@�6U& .-�#�+.��,$ �@�#A�C-�O�@#)(�+.��,$��"(�Y(�@"-�)�*�� address B�#�+.��,$�CI�@�#�)��'ABC-(

B@�6U&�K�(�@"-lL#�$��( i2c_WriteTo(device address) �)�(�Y(/K# address B�#7(K"-5")6�D)7�H��C�C/A���$ %&'B@�6U&�CI�@�#�)�
ABC-(�)6&D)��* (�C&' 1  *�$) �@"-lL#�$��( i2c_PutByte(memory address) %&' i2c_PutByte(data) `aI#�'5H(5K)�&�*A.X(�&�)�
/K#/�PP),"K)���!&)�7�H� 6K 

/D)7��*�)��K)(B@�6U&�)��+.��,$ �@�#A�C-�O�@#)(�+.��,$��"(�Y(�@"-�)�/K# address B�#�+.��,$�CI�@�#�)��'�K)(B@�6U&
�K�(�@"-lL#�$��( i2c_WriteTo(device address) �)�(�Y(/K# address B�#7(K"-5")6�D)7�H��C�C/A���$�CIA�J*B@�6U&�CI�@�#�)� "@
�@"-lL#�$��( i2c_PutByte(data) O7@/K# address B�#�+.��,$�CI�@�#�)��'�K)(B@�6U&�C�5��Y#�@"-lL#�$��( i2c_ReadFrom(device 
address) %&@"�a#�D)�)��K)(5K)�CI�+.��,$/K#�&�*6)�C&' *�$�@"-lL#�$��(  i2c_GetByte(I2C_LAST) 

/D)7��*O(�.�A�J�(CY�'6C�)�A�C-�O�@#)(lL#�$��(�CIO�@O(�)��K)(B@�6U&�)��+.��,$A�K)(�Y( /D)7��*��"�-K)#�)�ABC-(B@�6U&O(
�+.��,$�' �@ABC-(���*)-O(�.�A�J��K� . 

���$��= project10.c 
#include<pic.h> 
#include<stdio.h> 
#include "delay.h" 
#include "i2c.h" 
#include "lcd4bit.h" 
__CONFIG(UNPROTECT & LVPDIS & BOREN & MCLREN & PWRTDIS & WDTDIS & INTIO ); 
 
#define DEVADDR 0xC0  // Address of I2C device 
 
// Flash a LED on RB3 when operation fail. 
void flashled(void) 
{ 
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 while(1)  
 { 
  RB3 = 1; 
  DelayMs(200); 
  RB3 = 0; 
  DelayMs(200); 
 } 
} 
// Write data "byte" to I2C device at address or regester NO. "addr" 
void WriteByte(unsigned char addr, unsigned char byte)  
{ 
 i2c_WriteTo(DEVADDR);   // Call device address "DEVADDR". 
 if (i2c_PutByte(addr)==I2C_ERROR) // Send address "addr" to keep data. 
  flashled();    // Flash LED if communication errer. 
 if (i2c_PutByte(byte)==I2C_ERROR) // Send data "byte" for writing. 
  flashled(); 
} 
 
// Read data from I2C device at address or regester NO. "addr" 
int ReadByte(unsigned char addr) { 
 i2c_WriteTo(DEVADDR);   // Call device address "DEVADDR". 
 if (i2c_PutByte(addr)==I2C_ERROR) // Send address "addr" to read data. 
  flashled();    // Flash LED if communication errer. 
    i2c_ReadFrom(DEVADDR);   // Send read command. 
 return i2c_GetByte(I2C_LAST);  // Get data then return its value. 
} 
 
void main (void) 
{ 
 unsigned int temp; 
 unsigned char tempH; 
 unsigned char tempL; 
 char word[17]; 
 // Setup oscillator 
 IRCF2   = 1; 
 IRCF1 = 1; 
 IRCF0 = 0;   // IRCF<2:0> = 111: internal RC oscillator frequency = 8 MHz 
 SCS1 = 0; 
 SCS0 = 0;   // SCS<1:0> = 00: Oscilator mode defined by FOSC<2:0> 
 while(!IOFS);  // Wait for the frequency to become stable 
 
 // Setup LCD ports 
 ANSEL = 0x00;  // Select every bit of port A as digital I/O 
 lcd_init(1);  // Initialise LCD use hi bite of port 
 
 TRISB3 = 0;  // Config port RB3 for indicate errer on LED. 
 RB3 = 0; 
 
 while(1) 
 { 
  tempH = ReadByte(0x02);  // Read first byte from register NO. 2 
  tempL = ReadByte(0x03);  // Read first byte from register NO. 3 
  temp = ((unsigned int)tempH << 8)|(unsigned int)tempL;  // Combine two byte. 
  sprintf(word,"%d",temp);  // Convert integer value to string. 
  lcd_clear();    // Clear LCD first. 
  lcd_cursor(1,1);   // Move cursor to origin. 
  lcd_display(word);   // Display current value in 0.1 degree unit. 
 } 
} 

H,��I!"�����$��= 

�.�%��6 project10.c kU����%.&#6)�)��.�%��6 i2c_demo.c `aI#A.X(�.�%��6��"�-K)#�)� Hi-Tech PIC 6ClL#�$��(�CI
/D)5�P5H� lL#�$��(/D)7��*�)�ABC-(B@�6U& .-�#�+.��,$ I2C lL#�$��(/D)7��*�)��K)(B@�6U&�)��+.��,$ I2C ��Y#/�#lL#�$��((CY�"6%&'
&D)��*�)��D)#)(B�#lL#�$��(�)� i2c.h A!HI��)�ABC-(7�H��K)(B@�6U&%** I2C �U@O�@A!C-#�D)7(� device address B�#�+.��,$O(
��(�@(B�#�.�%��6 (O(�.�A�J�(CY5H� #define DEVADDR 0xC0) 7&�#�)�(�Y(�J/)6)�kA�C-�lL#�$��( WriteByte(addr, byte) 
��-�CI addr 5H� address �CI�@�#�)�ABC-( %&' byte 5H�B@�6U&�CI�@�#�)�ABC-( A!HI��D)�)�ABC-(B@�6U& �@��(�C 7�H�A�C-�lL#�$��( 
ReadByte(addr) %&@"��*5K)�CI �@�)��)��K)(�)�lL#�$��( �@��(�CA�K(A�C-"��(  lL#�$��( main() O(�.�%��6(CY�D)7(@)�CI"(&U.��*5K)
�#�)B�#ABJ6����)�5D)/�I# tempH = ReadByte(0x02); %&' tempL = ReadByte(0x03); (0x02 %&' 0x03 A.X(�C��/A���$�CIA�J*
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�&&�!�$ "@) %&@"�a#�"6B@�6U&��Y#/�# *�$%.&#A.X(B@�6U&��"���|�A!HI�%/�#����)# LCD A�K)(�Y(  /K"(lL#�$��( flashled() /D)7��*
%/�#5")6���!&)�O(�)�/HI�/)��K)( I2C �@"- LED `aI#�'�D)O7@ LED  �CI�K� "@�CI!��$� RB3 ��'!��*�&��A6HI�A���5")6���!&)� 

4) ����3+�"����,�&�� 
O(��,C�CI 6K6C�)��K��+.��,$ I2C  "@ %&' 6K6C Rpull up  l LED �CI�K��-UK��* port RB3 �'��'!��*��#�U.�CI 6 

 
�'��() 6 �'�$+3&*1����,�&����& LED ;=.)����+.)�+��*!3L1�3 

�U.�CI 7 LCD %/�#�&�)��K)(5K)�)� CMPS03  �@�-K)#kU��@�# /�#A���)��&B�#�#�)�-UKO(�K"# 0-3599 A�K)(�Y(`aI#6C
7(K"-A.X( 10-1° 7)�76+(A��( 3599 �J�'"(�&�*6)�CI 0 �C�5��Y# �)6�CI datasheet ���*)- 

 
�'��() 7 �'�$+3&*1����31�&�4�%&��;L.)��4���N�='1��� CMPS03 


