EE314 - Microprocessor Systems
Spring 1599

Laboratory Project 07
Farallel Printer port use and Digital-to-Analog Conversion

Introduction

In this 2-week laboratory assignment vou will be constructing a circuit that will interface to the PC
through the printer port. The circuit wall implement a simple two-channel VA conmverter. The first
part of the problem is to construct and test the DfA comverter. The second part will be to use this
comverter to display vanous patterns on an oscilloscope.

oals for this lab are:

(1} Understand how to use the printer port hardware interface.

(2} Understand how an R-2ZR ladder works for DvVA comversion.

(3} Write a program which uses both C and Assembly language to interface to hardware.

MNOTE: You will be required to furnish your own protoboard. One set of components will
be provided for each pair of students.

Pre-Lab
(Due at the beginning of the first lab period.)

1. Review the defailed schematic for a simple two-channel VA converter (attached). Note how
the converter is controlled by the standard printer port. Also review the given printer port

organization. What values need to be output to the printer port registers to load data into each of
the T4LS273 registers?

2. Wnte a program in C with inline assembly statements to test the parallel port and DFA
comverters. The following output functions demonstrate the use of inline assembly for sending
data to an arbitrary 'O port.

Fdefine ubyte unsigned char
Fdefine byte char

Fdefine uword unsigned int
Fdefine word int

void OutPonByte{ uword |CAddress, ubyte Value )

i

_Dx = 10Address;
_AlL =Value;

asm out cx.al;

I

vioid QutPortwWord( uword 10Address, uword Value )

i
_Dx =10Address;

_AX =Value;
asm out o ax;

h

Of specific imterest is to determing how linear each corverter channel is. A simple way to test
DAC linearity is to repeatedly scan through all possible values (from 0 to 255) and obserse how
“straight” the werveform is on the oscilloscope.



Laboratory Procedure

1.

Construct yvour haroware. Check it carefully before connecting it to the printer port. A
misconnection WILL burm a component.

Test both channels of the DfA comverter.  Plot the linearity of the comverters.

Derve away to drive the binary D/A comverter with 2's complement numbers. This should be
done totally in software.

Write a program to drive the two channels simultaneoushy. The program is to “drass”
Lizssajous figures on the screen of the oscilloscope. You should be able to sslect any of the
following figures: 45 deqg line, circle, wvertical figure &, sidewise figure 8.

Extend vour program from the previous problem to allow the Lissajous figures to "rotate” at
vaning rates in space. This is done by varying the phase angle of one of the sine signals.

Demonstrate your programs by the end of the second lab period. The report is due at the start of
the lab period following the second wesk. Include all programs in the report and obzserve the
required format

Extra Credit

Develop a program that will draw an arbitrary figure on the oscilloscope. Demonstrate it using a
figure of your choice, for example, your initials or a favornite cartoon character.

Appendix — Printer Fort Configuration and DfA Converter Schematic

Data Port (378 H)

7 G 3 4 3 2 1 0
data 7 data & data 3 data & data 3 data 2 data 1 datz 0

Control Port (37A H)

7 6 3 4 3 2 1 0
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