CET 420

Lab #8

Serial Peripheral Interface (SPI)

Background:

SPI, short for serial peripheral Interface, a full-duplex synchronous serial interface for connecting low-/medium-bandwidth external devices using four wires. 

SPI devices communicate using a master/slave relationship over two data lines and two control lines: 

Master Out Slave In (MOSI) - supplies the output data from the master to the inputs of the slaves. 

Master In Slave Out (MISO) - supplies the output data from a slave to the input of the master. It is important to note that there can be no more than one slave that is transmitting data during any particular transfer. 

Serial Clock (SCLK) - a control line driven by the master, regulating the flow of data bits. 

Slave Select (SS) - a control line that allows slaves to be turned on and off with hardware control.

For this experiment, SPI will be used to interface the 68HC11 to a Magtek 21045002 Magnetic Card Reader. The card reader has the following wiring:

	Wire
	Description
	Signal

	Red
	+5v
	Vcc

	Black
	Gnd
	Gnd

	Blue
	Data
	MOSI

	Green
	Clock
	SCK

	Yellow
	Card Present
	SS


To properly set up the 68HC11 for the card reader 5 registers must be used: DDRD, SPCR, SPSR, SPDR, PORTD.

DDRD – is the data direction register for PORT D and can be used to set the direction of all the pins. However, when the SPI subsystem is enabled, all SPI defined inputs are configured to be inputs regardless of the data the data direction bits. All pins defined to be SPI outputs will be outputs only if their respective data direction bits are 1.

Since we are using the SPI to input data to the 68HC11 only, we DO NOT HAVE TO MODIFY the DDRD register for this experiment.

SPCR – is the Serial Peripheral Interface Control Register.  (See 68HC11 Reference Guide Page 46-47). 

SPSR – Serial Peripheral Interface Status Register. (See 68HC11 Reference Guide Page 48). 

SPDR – Serial Communications Interface Data Register (See 68HC11 Reference Guide Page 45). 

PORTD – Data Register for PORTD I/O Used to test input pins

(More details will be discussed in lab on how to use/set up these registers)

The card reader can read ANSI/ISO standard 2 track magnetic strip cards. When swiping your USM ID, the data will be of the following format:

 ANSI/ISO BCD Data Format

  * Remember that b1 (bit #1) is the LSB (least significant bit)!

  * The LSB is read FIRST!

  * Hexadecimal conversions of the Data Bits are given in parenthesis        

    (xH).

        --Data Bits--   Parity

        b1  b2  b3  b4   b5    Character  Function

        0   0   0   0    1        0 (0H)    Data

        1   0   0   0    0        1 (1H)      "

        0   1   0   0    0        2 (2H)      "

        1   1   0   0    1        3 (3H)      "

        0   0   1   0    0        4 (4H)      "

        1   0   1   0    1        5 (5H)      "

        0   1   1   0    1        6 (6H)      "

        1   1   1   0    0        7 (7H)      "

        0   0   0   1    0        8 (8H)      "

        1   0   0   1    1        9 (9H)      "

        0   1   0   1    1        : (AH)    Control

        1   1   0   1    0        ; (BH)    Start Sentinel

        0   0   1   1    1        < (CH)    Control

        1   0   1   1    0        = (DH)    Field Separator

        0   1   1   1    0        > (EH)    Control

        1   1   1   1    1        ? (FH)    End Sentinel

           ***** 16 Character 5-bit Set *****

                10 Numeric Data Characters

                3 Framing/Field Characters

                3 Control Characters

Objective:

To display the hex values returned from a USM Student ID and to PROVE that the data displayed is the correct bit pattern for the ID.

BONUS: 

Display the actual student ID number (in ASCII Characters) to a dumb terminal (This will replace your lowest INFORMAL lab grade for the semester).

Assignment:

Submit your commented code by May 3, 2004 via email to Daniel.kohn@usm.edu. Name you file Lastname_Lab8.asm. If the bonus is included, add a B after Lab7 (ie Lastname_Lab8B.asm). This lab (not including the bonus) is worth 2 informal labs (so turn it in!)

� � HYPERLINK "http://www.webopedia.com/TERM/S/SPI.html" ��http://www.webopedia.com/TERM/S/SPI.html� 


� Microcontroller Technology: The 68HC11 4th Ed, Peter Spasov, Prentice Hall, 2002 Page 402


� http://www.phrack.org/show.php?p=37&a=6





