Synchronous Serial I/O





Transmitter and Receiver use the same clock signal.





Synchronous serial I/O is faster than asynchronous because it does not require sampling data bits multiple times.





Synchronous serial I/O  is usually used to control local peripherals.  





One device controls the data transfer. This device is called master.





Other devices in the systems  are called slaves.





Typical connections are two data lines (master-to-slave and slave-to-master) and one synchronizing clock.





��
MC68HC11 Serial Peripheral Interface (SPI).











Can be configured  to interface with numerous peripherals.





Can be configured as master or slave.





Four clocking rates are available.





Two different clocking protocols are available.





Allows simultaneous transmission and reception using the same clock.





SPI uses the following registers:


	Control Register SPCR


	Status Register SPSR


	Data Register SPDR





SPI uses pins PD2 to PD5 in Port D.











�
SPI Data Transfer Operations





Master Mode.





Master initiates transfer by writing data to data register SPDR.





Optionally asserts slave select SS* low.





Contents of SPDR are automatically transferred to shift register.





Eight clock pulses are automatically generated to shift data out to master output (MOSI) and shift data in from master input (MISO).





After eight clock pulses contents of input shift register are transferred to SPDR.





SPIF flag is set.





When flag is set master reads byte from SPDR. 





Port D configuration.


PD2		(MISO) 	master data in			Input


PD3		(MOSI)	master data out		Output


PD4         (SCK)   	master clock output		Output


PD5		(SS*)	master input or output	Programmable





�
SPI Data Transfer Operations





Slave Mode.





Slave writes data to data register SPDR.





Contents of SPDR are automatically transferred to shift register.





Waits for master to send clock signal.





For each clock pulse received, slave shifts one bit out to the slave output (MISO) and one bit in from the slave input (MOSI).





After eight clock pulses, contents of shift register are automatically transferred to SPDR.





SPIF flag is set.





When SPIF flag is set slave reads byte from SPDR.





Port D configuration


PD2		(MISO)	slave out			Output


PD3		(MOSI)	slave in			Input


PD4		(SCK)	slave clock input	Input


PD5		(SS*)	slave select input	Input
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SPI Bus Topology
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SPI Cascade Topology





�





�





SPI Registers
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SPI Sample Software
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