
SPI, I2C Serial Interfaces
• The SPI and I2C are two synchronous serial interfaces on the 
PIC24 µC

• Both are commonly used in industry

• The SPI port requires a minimum of three wires (and usually 
4), and is technically duplex, even though most transfers are 
half-duplex Its top speed on the PIC24 µC is 10 MHzhalf duplex. Its top speed on the PIC24 µC is 10 MHz.

• Best for high-speed serial transfer
•Very simple

• The I2C port requires only two wires regardless of the number 
of peripherals, is half-duplex, and top speed is 1 MHz.
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• Best if you are trying to reduce external pin usage.



Serial Peripheral Interface (SPI)
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SPIx Block Diagram for PIC24 µC
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SPI 
Transmission 

FFormats

CKP – clock 
l itpolarity.

CKE – controls 
which edge 
output data  is 
transmitted on.

Which format is used 
depends on 
peripheral.peripheral.

CKP =0, CKE = 1 
seems common.

4
Copyright Delmar Cengage Learning 2008. All Rights Reserved.

From: Reese/Bruce/Jones, “Microcontrollers: From Assembly to C with the PIC24 Family”.
V 0.2



SPI C Functions
I 24 24 hvoid checkRxErrorSPI1() {

if (SPI1STATbits.SPIROV) {
//clear the error
SPI1STATbits.SPIROV = 0;

In pic24_spi.c, pic24_spi.h

SPI1STATbits.SPIROV  0;
reportError("SPI1 Receive Overflow\n");

}
} Only function needed besides configuration

uint16 ioMasterSPI1(uint16 u16_c) {
checkRxErrorSPI1();
SPI1IF = 0;  //clear interrupt flag since we are about to_ ; // p g

// write new value
SPI1BUF = u16_c;
while (!_SPI1IF) { //wait for operation to complete
d H tb t()doHeartbeat();

}
return SPI1BUF;  //return the shifted in value

}
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Must ALWAYS read the input buffer or 
SPI overflow can occur!



A SPI Transfer

Master Slave
SDI SDOSDI

SDO SDI

SDO

SDI

SDO

SDO

SDI

To read data from a slave device, the master has to write data
Dummy data written by master to get data back from slave. 
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To read data from a slave device, the master has to write data 
in order to get data back! 
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PIC24 μC Master to DS1722 Thermometer

We use RB3 from the PIC24 µC as the chip select for the DS1722.  
This chip select is high true. 
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DS1722 Details

Write 
configuration byteconfiguration byte 
to get the DS1722 
started. 
We will useWe will use 
continuous 
conversion mode.
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Utility Functions for DS1722

Macros for SPI configuration are defined in  pic24_spi.h
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Utility Functions for DS1722 (cont.)

Send dummy data to get 

Upper/lower bytes of temperature returned as single 16-bit value. 

data back.
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Testing the 
DS1722
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Bus Definition

When  a device 
on a bus talks, ,
all hear what is 
said.

An address is 
used to specify 

h d i hwhat device the 
communication 
is intended for. 
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Inter-Integrated Circuit (I2C) Bus
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I2C Bus Signaling

Every byte transferred takes 9 bits because of 
acknowledgement bit.
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I2C on the PIC24 µC
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Support Functions – I2C Operations

These are primitive operations.
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Support Functions – I2C Transactions

These are use the primitive operations to read/write 1 or more 
bytes to a slave.
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bytes to a slave.



I2C Read/Write Transactions
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Example primitive function
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Transactions

Used for block data 
TransfersTransfers.
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PIC24 μC Master to DS1631 Thermometer

Similar to the DS1722 but does not have as many precisionSimilar to the DS1722 but does not have as many precision 
options. Also has a thermostat function – Two internal registers 
named TH, TL used for that. When temp > TH, the TOUT 

hi h Wh T f ll b l TL h TOUToutput goes high. When Temp falls below TL, the TOUT output 
goes back low.
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DS1631 Details

U d t fi th d i
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Used to configure the device



DS1631 Details

Used to set TH, TL regs.

Used to read the config. 
register
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DS1631 Configuration Registerg g

After configuring for continuous conversion, must sent  the
Start command (0xEE) to start conversions.
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Start command (0xEE) to start conversions. 



Support Functions
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These use the ‘transaction’ functions to communicate with 
the DS1621



Testing the DS1631

While(1){} loop is basically the same as used for DS1722.
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I2C Bus Activity when Reading DS1631 Temp
write1I2C1(DS1621ADDR, READ_TEMP)

read2I2C1(DS1621ADDR, &u8_hi, &u8_lo, I2C_NAK)
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PIC24 μC Master to 24LC515 Serial EEPROM

EEPROM is 64 Ki x 8 , internally arranged as 
t t 32 Ki 8 itwo separate 32 Ki x 8 memories.

NOTE: The diagram above is a logical layout, 
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not the physical pinout, shown on the right.



24LC515 I2C Address Format, Write Operation

Most efficient to 
write 64 bytes at 
a time as writea time as write 
takes 3 – 5 ms to 
complete.  

Poll device to see 
when the write is 
finished.  
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24LC515 I2C Read Operation
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We will do this to read the device, and always will read 64 bytes at a time.



Support Functions

Poll devicePoll device 
to see when 
the write is 
finished.  

Write 64 
bytes in 
*pu_buf to 
d idevice  
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Support Functions

Read 64 bytes from device,  return in  *pu buf  
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Testing the 
24LC51524LC515

In write mode, read 64 
characters from the console, 
write to the 24LC515  

In read mode, read 64 
h f hcharacters from the memory, 

write to the console.  
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Test Output

V 0.2
34



I2C Lab Assignment
Read streaming data from serial port, write to EEPROM  

S i l I d RX S i l EEPROMTX
I2C Bus

Serial Input data RX Serial EEPROMTX

Data is arriving in 
a steady stream

Writing data to 
EEPROMa steady stream EEPROM
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Double buffering for Streaming Datag g

From serial portFrom serial port
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UART Receive ISR

This is a flowchart of the UART Receive ISR you must write. This is 
NOT a software FIFO, you are just placing input data in one of two 
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separate buffers.



main() Code

Semaphore set by 
ISRISR.

This is a flowchart of the while(1){} loop in main() that you must 
write.  The ISR places data into the buffer, and then the while(1){}
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p , ( ){}
loop writes it to EEPROM.



What do you have to know?
• SPI port operation
• SPI slave to PIC24 master communication, 

hookup
• DS1722 operation
• I2C Bus operation
• I2C primitive function operation and usage
• I2C Transaction function operation and usage
• DS1621 operation
• 24LC515 EEPROM Operation
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