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Lecture Notes – Week 12 (Part-B)
M68000: Interface Examples
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INTRODUCTION
Interfacing a 68000 microprocessor  to input and output 
devices.
Writing software to sense inputs, control outputs  and 
establish relationships between inputs and outputs.
68681(DUART) and 6821(PIA) are used in the 
examples

The interface components connect to peripheral 
interface IC, which in turn connects to the 68000 CPU 
through address decoding and so on. 



Page 3© 2002 Dr. James P. Davis

INTERFACE EXAMPLESINTERFACE EXAMPLES

68681 (DUART)
Dual Universal Asynchronous Receiver/Transmitter is 
40 pin peripheral interface IC that greatly simplifies  
interface between a variety of I/O devices and 68000 
microprocessor. 

Interface between 68681 and 68000 microprocessor.

Hardware interface to the other side of 68681-the I/O 
devices and,

Writing programs to read and write the 68681’s internal 
registers to set  and control its mode of operation and 
perform I/O to interface circuits.
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68681 has four register select lines(RS1-RS4), it 
occupies 16 addresses in memory space of the host 
system. Each address can be read or written;so, it 
includes 16 read addresses and 16 write 
addresses(table-9.2)

The address decoding on 68KMB places the 68681 at 
$00C001, $00C003, and so on, up to $00C01F, and 
these are the addresses used.The addresses are odd 
since the interface is on low-order byte of the 68000’s 
data bus.
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DUART      EQU           $00C001 
MR1A        EQU             0*2    
MR2A        EQU             0*2
SRA           EQU             1*2
CSRA        EQU             1*2
CRA           EQU             2*2
RBA           EQU             3*2
TBA            EQU             3*2  

The easiest way to access the 68681 is through equated 
symbols for each register (EQU assembler directive). 
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The base address appears only once in the first equate. 
If the address changes only first line needs updating. 
Each register is assigned is assigned its mnemonic 
symbol, and is equated to two times the address given 
in table 9.2.We multiply by two because every second 
address is used-the odd address.To access the 
68681’registers, address register indirect addressing is 
used.

An address register is initialized with 68681’s base 
address and the register mnemonic is used as an 
offset.value 

MOVEA.L #DUART,A0       ;A0 points to 68681

MOVE.B   #$55,CRA(A0)    ;$55 is written to 68681’s command register A



Page 7© 2002 Dr. James P. Davis

RS232C SERIAL INTERFACERS232C SERIAL INTERFACE

The 68681 includes two asynchronous serial ports, called  
channel A and channel B. Typically these connect to 
terminals, computers, or modems through RS232 
drivers and receivers. 

Channel A is interfaced to an RS232C terminal or host 
computer running terminal emulation software.
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When a character is sent over an RS232C interface, it is framed 
with a start bit at the beginning  and one or more stop bits at the 
end. The start bit is low, the stop bit is high.

If a continuous stream of characters is transmitted, the next start bit 
immediately follows the stop bit. If there are gaps between 
characters, an idle state, also high is maintained. This form of
communication channel, in which the receiver must synchronize 
with each character is called asynchronous.

A parity bit is sometimes added between the last data bit and the 
stop bit. Either a even parity or odd parity is used. If odd parity is 
used then the parity bit is set to 1 or 0 such that the total number of 
1-bits, including the data bits and the parity bit, is odd.

The reciprocal of the transmission time for each bit is called the 
baud rate. Baud rate indicates the number of bits per second.
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The MC68681 dual universal asynchronous 
receiver/transmitter(DUART) is part of M68000 Family 
of peripherals and directly interfaces to the MC68000 
processor via an asynchronous bus structure.The 
MC68681 consists of eight major sections:
Internal control logic
Timing logic
Interrupt control logic
Bi-directional  8 bit data bus buffer
Two independent communication channels(A and B)
A 6 bit parallel input port
And an 8 bit parallel output port        
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Each communication channel consists a full duplex 
universal asynchronous receiver/transmitter(UART).

The transmitter accepts parallel data from CPU,converts it 
to a serial bit stream,inserts the appropriate start, stop, 
and optional parity bits, and outputs a composite serial 
stream of data on the TxD output pin

The receiver accepts serial data on the RxD pin. Converts 
this serial input to parallel format,checks for a start bit, 
stop bit, parity bit(if any) or break condition,and 
transfers an assembled character to the CPU during 
read operations.
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Input ports:The inputs to this unlatched 6 bit port(IP0-
IP5) can be read by the cpu during a read operation.
Output ports:This 80bit multipurpose output port can be 
used as a general purpose output port.All bits of the 
output port can be set and reset.
The data bus buffer, which provides the interface 
between the external and internal data buses, is 
controlled by the internal control logic to allow read and 
write data transfer operations to occur between the 
controlling CPU and DUART via eight parallel data 
lines(D0-D7)
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INIT681.SRCINIT681.SRC
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There are five instructions in the 
initialize sequence: 

The first step sets up the 
address  register as a pointer to the
DUART. 

The second through 5th instructions 
write the appropriate bit patterns 
into four DUART registers.

These patterns and their effect are  
summarized in this figure.
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MESSAGE.SRCMESSAGE.SRC

A program that displays “Assembly-language 
programming is fun” on the terminal attached to the 
68681’s serial port A.

The solution contains a program loop, two subroutines and a 
null terminated ASCII string. 
Main loop: In line 15, D7 is initialized as a counter prior to 
entering the loop. 
The loop contains three instructions: line 16 initializes A1 to the 
point to the message string, line 17 sends the message to the 
console using OUTSTR subroutine, and line 18 decrements the 
counter and branches back until counter equals –1. 
The programming ends with an infinite branch-to-self instruction 
in line 19.
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MESSAGE.SRCMESSAGE.SRC
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Contd.Contd.
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Example of simple input from 
switches and output to LEDs for 
which we use the parallel input 
and output ports of 68681. The 
input port is only 6 bits, while the 
output port is 8 bits. Fig shows the 
interface.

The LEDs are driven from 
OP0-OP7 at the 68681.The 
switches are connected to IP0-IP5 
at the 68681.For any switch 
closed, 0 volts or logic 0 is read at 
the corresponding input pin. For 
any switch that is open a pull-up 
resistor ensures that the 
corresponding pin is read as a 
logic 1
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WIRE681.SRCWIRE681.SRC
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CONTD.CONTD.


