Mechanically scanned laser display

Abstract

This application is a very cheap solution for displaying text messages on a solid or semi-opaque surface by using a laser beam. The main goal was to verify the possibility to build a simple and cheap display for displaying large text.

The basic idea was to use only one light source (a laser beam) and mirrors to scan the display surface. 

So, the main parts used to build the display are:

· a laser diode from a key-chain pointer

· a cassette player motor

· an ingenious “head” with mirrors

· a PIC17F877 board with the associated circuitry

· a power supply

The head is an octagonal prism, with a small mirror on each lateral face. Each mirror is mounted with different angles, giving different reflection angles for the laser beam.

The head looks like in the bellow picture:


[image: image1.emf]
The block diagram of the entire application is:
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The basics of this design is similar with television principles: the laser beam is reflected by the mirrors placed on each face of the octagonal head creating a raster. This raster is modulated by turning on/off the laser beam. The Microcontroller board receives one pulse per rotation from the rotational speed sensor and calculates very precisely the moment for turning on/off the beam.

There is a RTC (real time clock) and a temperature sensor block which is optional. The purpose of this block is to provide the corresponding data to the microcontroller for displaying. But, because the main goal was to test the possibility to build the display, I didn’t assembled the optional components.

The power supply and motor supply block takes the input voltage (9-15Vdc) and prepares two voltages: 5V for the electronics and 3V for the motor.

There are also 4 keys used to switch between the displaying modes (normal, mirrored, pause, display of current rotational speed) and for initial calibration of mirrors.

Block diagram of PIC16F877 board:
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The conclusion was that the idea to build this display can be realized. The resulting image is very stable and can be very large (depending on the laser power).

Few technical data of this display:

· maximum number of displayed characters: 20

· opening angle for raster: 27 degrees

· supply voltage: 9-15Vdc

· maximum number of characters that can be stored: 2000

· displaying effects: 6 (can be easy increased)

· The messages are downloaded from a PC using a program called “Display Constructor” developed by me

The schematic of the PIC board is presented below.
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Features:

- displays text messages (1 row, 20 char's) using any

support (walls, transclucid glass, paper)

- extremly easy to use
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A picture of the working project is shown
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And a picture of my “Display constructor” application
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Code sample:

[image: image7.png]A/FTIMERL MATCH THE CCP2 VALUE, COMPARE INTERRUPT®/
1 F(CCP2TERSCCP2TF)
€
4o
€
ccrarrn;
Jeprepart the data for the next pixelst/
4 b1t _test(STARE,MIRROR)) // 1f the display must be mirored
current_pix-—;
CCPR2yopixal_dea) // the angle for the next pixel
WRT1E(1ECP2IF; o/ Walt Tor cthe moment of the next pixel
T1(bT£_test(STARE,MTRROR)) // 17 the Gisplay mist be mirored

i fcurrent_pix=255)
breaks

3
Jeprepare the next pixelt/
#F NR_PIXELI 54

PORTEN=1dimageL [ current_pix]acurrent_Tine;
velse

i fcurrent_pix<=ss)

PORTEN=Tdimage1 [ current_pix]acurrent_Tine;

etse

PORTEN=1dimagez [current_pix-s6]scurrent_Tine;
#endit

L SN,
bit_set(CCP2CON,0); // Clear OuTpUT on match (the pixel is off)
T CPoRTEN)
bit_clear(CCP2CON,0); /7 set output on match (the pixel is on)
PO A S LI,
1 1b1t_test(STARE,UTRROR))
current_pixrr; 7 increment the index of pixels
PLETTRRRR s R
JuhiTe (((current_pix<=bR_PIXELT)&& b1t _test(STARE,MIRROR)) || (bit_test(STARE,MIRROR)));
ePate-t;
ceraxs
CCP2CON=D; // torn off the light beam
CUrrent_1inecurrent Tines»1;
Gisplay image();
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