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In this project we have interfaced a dot matrix parallel port printer with the microcontroller. Data is sent  to the microcontroller in parallel (i.e 8 bits at a time ) to the centronics parallel port of the dotmatrix printer.
We have chosen dotmatrix printer because it is the only printer which can run under msdos operating system because it doesnot require any external drivers. It has got built in drivers to run it.

As we are using parallel port so a brief overview of the parallel port is given below.

Parallel Port :

Parallel ports were originally developed by IBM as a way to connect a printer to your PC. When IBM was in the process of designing the PC, the company wanted the computer to work with printers offered by Centronics, a top printer manufacturer at the time. IBM decided not to use the same port interface on the computer that Centronics used on the printer. 

	


Instead, IBM engineers coupled a 25-pin connector, DB-25, with a 36-pin Centronics connector to create a special cable to connect the printer to the computer. 

When a PC sends data to a printer or other device using a parallel port, it sends 8 bits of data (1 byte) at a time. These 8 bits are transmitted parallel to each other, as opposed to the same eight bits being transmitted serially (all in a single row) through a serial port. The standard parallel port is capable of sending 50 to 100 kilobytes of data per second. 

Let's take a closer look at what each pin does when used with a printer: 

· Pin 1 carries the strobe signal. It maintains a level of between 2.8 and 5 volts, but drops below 0.5 volts whenever the computer sends a byte of data. This drop in voltage tells the printer that data is being sent. 

· Pins 2 through 9 are used to carry data. To indicate that a bit has a value of 1, a charge of 5 volts is sent through the correct pin. No charge on a pin indicates a value of 0. This is a simple but highly effective way to transmit digital information over an analog cable in real-time. 

· Pin 10 sends the acknowledge signal from the printer to the computer. Like Pin 1, it maintains a charge and drops the voltage below 0.5 volts to let the computer know that the data was received. 

· If the printer is busy, it will charge Pin 11. Then, it will drop the voltage below 0.5 volts to let the computer know it is ready to receive more data. 

· The printer lets the computer know if it is out of paper by sending a charge on Pin 12. 

· As long as the computer is receiving a charge on Pin 13, it knows that the device is online. 
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· The computer sends an auto feed signal to the printer through Pin 14 using a 5-volt charge. 

· If the printer has any problems, it drops the voltage to less than 0.5 volts on Pin 15 to let the computer know that there is an error. 

· Whenever a new print job is ready, the computer drops the charge on Pin 16 to initialize the printer. 

· Pin 17 is used by the computer to remotely take the printer offline. This is accomplished by sending a charge to the printer and maintaining it as long as you want the printer offline. 

· Pins 18-25 are grounds and are used as a reference signal for the low (below 0.5 volts) charge. 
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Notice how the first 25 pins on the Centronics end match up with the pins of the first connector. With each byte the parallel port sends out, a handshaking signal is also sent so that the printer can latch the byte.
WORKING OF PROJECT:

1. Write the byte to the Data Port which is port 2 in our case.
2. Check to see is the printer is busy. If the printer is busy, it will not accept any data, thus any data which is written will be lost. Busy bit is p1.5
3. Take the Strobe p1.4 low. This tells the printer that there is the correct data on the data lines.  

4. Put the strobe high again after waiting for specified delay than put the strobe low. (Step 3) 

We are using Compatibility mode or "Centronics Mode" as it is commonly known, can only send data in the forward direction at a typical speed of 50 kbytes per second but can be as high as 150+ kbytes a second. In order to receive data, you must change the mode to either Nibble or Byte mode. Nibble mode can input a nibble (4 bits) in the revers e direction. E.g. from device to computer. Byte mode uses the Parallel's bi-directional feature (found only on some cards) to input a byte (8 bits) of data in the reverse direction. 

CODE OF PROJECT:
;;;;;CODE;;;;

busy     bit P1.5

strobe   bit P1.4

portData equ P2  

;

        org 0h

start: 

        call word_Welcome ; to print ' Welcome To '

        call enter        ; new line feed       

        call word_Lab     ; to print ' Computer Laboratory '

        call enter        ; new line feed

        ;

quit:   sjmp Quit         ; Hang Forever until reset pressed

;

;===========================================================

;This subroutine is used to print single character

;through Port Data

;before printing a character,a busy signal must be detected

;till a low logic received, than a strobe ( high to low) pulse

;must be generate to starts printing a character.

;==========================================================

Printchar:

        mov portData,A

        jb busy,$  ;check for busy signal, if printer is busy than don’t print
        setb strobe  ; a high to low pulse must be provided to strobe pin to start printing
        clr strobe

        acall delay

        Setb strobe

        acall delay

        ret

;

delay:  mov R7,#2

del1:   mov R6,#20

        DJNZ R6,$

        DJNZ R7,del1

        ret

;===========================================================

;This subroutine is used to print a text ' Welcome To'

;this subroutine will print character by character till '$'

;character is detected, when this character is detected then

;It's indicated that a text has finished

;===========================================================

word_welcome:

        mov DPTR,#Text_welcome

lagi1:  clr A

        movc A,@A+DPTR

        cjne A,#'$',Print1

        sjmp Out1

Print1: call Printchar

        inc dptr

        call delay

        sjmp lagi1

Out1:   ret                    

;

;================================================================

;This subroutine is used to print a text ' Computer Laboratorium'

;this subroutine will print character by character till '$'

;character is detected, when this character is detected then

;It's indicated that a text has finished

;===============================================================

word_Lab:

        mov DPTR,#Text_lab

lagi2:  clr A

        movc A,@A+DPTR

        cjne A,#'$',Print2

        sjmp Out2

Print2: call Printchar

        inc dptroo
        call delay

        sjmp lagi2

Out2:   ret                    

;

Enter:

        mov A,#0dh

        call printchar

        call delay

        mov A,#0ah

        call printchar

        ret

;

Text_welcome:   DB ' Welcome To microprocessor laboratory          $'

Text_Lab:       DB ' This is our semester project   $'
SCHEMATICS:
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