Serial Peripheral Interface (SPI)

Overview
SPI consists of 4 wires with a 1.5Mhz bit frequency:

SCK:  Clock output in master mode but is the clock input in slave mode

MOSI:  Master out/Slave in

MISO:  Master in/Slave out

SS: Slave select
SPCR - SPI Control Register

BIT 7 - SPIE (SPI Interrupt Enable): when set SPI interrupt is enabled.
BIT 6 - SPE (SPI Enable): Must be set to enable any SPI operations. 

BIT 5 - DORD (Data Order): When set LSB is transmitted first, else MSB is.

BIT 4 - MSTR (Master/Slave Select): When set selects master SPI mode.

BIT 3 - CPOL (Clock Polarity): When set clock is high when idle.

BIT 2 - CPHA (Clock Phase): 

BIT 1 – SPR1 (Clock Rate 1): Master mode only.
BIT 0 – SPR0 (Clock Rate 0): Master mode only.
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SPSR – SPI Status Register
BIT 7 – SPIF (SPI Interrupt Flag): When serial transfer is complete SPIF is set.  This bit is cleared by first reading the SPI Status register(SPSR) and then accessing the SPI data register (SPDR).

BIT 6 – WCOL (Write Collision Flag):  This is set when the data register(SPDR) is written to during a transfer.  This bit is cleared by first reading the SPI Status register(SPSR) and then accessing the SPI data register(SPDR).

BIT 5...0 – Reserved.

SPI Data Register – SPDR
The SPI data register is a read/write register used for data transfer between the register file and the SPI shift register.  Writing initiates data transmissions while reading causes the shift register receive buffer to be read.

SS Overview

A low level on this pin selects the device. A high level deselects the device and forces it into standby mode. However, a programming cycle, which is already initiated or in progress will be completed, regardless of the SS input signal. If SS is brought high during a program cycle, the device will go in standby mode as soon as the programming cycle is complete. As soon as the device is deselected, SO goes to the high impedance state, allowing multiple parts to share the same SPI bus.

You can put multiple slaves on SPI bus, but each slave chip will require its own select line.  You can use individual port pins (the way to go with only two slaves) or you can use a decoder chip such as an 'HC138 if you have a lot of slaves. Using a decoder chip has the added benefit that it automatically enforces only one slave active on the bus at a time.

SS line when SPI system is in master mode
When in master mode (MSTR is set) the user can determine the direction of the SS pin.  

When in slave mode (MSTR is cleared) then SS is always an input

SS configured as output

If SS is configured as an output then it is a general output pin which does not affect the SPI system.

SS configured as input
If configured as an input, it must hold high to ensure master mode.  

If SS is driven low by another device when in master mode then:

1. The MSTR bit is cleared and the SPI system becomes a slave.  

2. MOSI and SCK become inputs. 

3. The SPIF flag in SPSR is set.

Using Atmel 8582 (SPI hardware on chip)

To set a port pin as input set port pin high, then the input can pull it low when necessary.

To set a port pin as an output set port pin low, then nothing external can set the pin.

