2.5 Parallel Printer Port:

The PC parallel port adapter is specifically designed to attach printers with a parallel port interface, but it can be used as a general input/output port for any device or application that matches its input/output capabilities. It has 12 TTL-buffer output points, which are latched and can be written and read under program control using the processor IN or OUT instructions. The adapter also has five steady-state input points that may be read using the processor's IN instruction. 

The parallel port is formed by 17 lines of signs and 8 earth lines as shown in figure (2.16), the description for each line is shown in table (2.4). The lines of signs are formed for three groups:

· 4 control lines.

· 5 status lines.

· 8 data lines.
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Figure (2.16) Indication of Lines of Printer Parallel Port

	DB25
	Sign
	Type
	Sense

	1
	Control 0
	Output
	Inverted

	2
	data 0
	Output/ input
	Direct

	3
	data 1
	Output/ input
	Direct

	4
	data 2
	Output/ input
	Direct

	5
	data 3
	Output/ input
	Direct

	6
	data 4
	Output/ input
	Direct

	7
	data 5
	Output/ input
	Direct

	8
	data 6
	Output/ input
	Direct

	9
	data 7
	Output/ input
	Direct

	10
	Status 6
	Input
	Direct

	11
	Status 7
	Input
	Inverted

	12
	Status 5
	Input
	direct

	13
	Status 4
	Input
	direct

	14
	Control 1
	Output
	Inverted

	15
	Status 3
	Input
	direct

	16
	Control 2
	Output
	direct

	17
	Control 3
	Output
	Inverted

	18-25
	Ground
	
	


Table (2.4) 

The Parallel Port Registers:  Each register of the parallel port is accessed by one address. The parallel port has three registers shown in figure (2.17):

· Data registers.

· Status registers.

· Control registers.
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Figure (2.17 ) Parallel Printer Adapter Block Diagram

2.5.1 Addresses of Printer Parallel Port:

The printer parallel port is called LPT, IBM specified a base address for the parallel port (inside the address space of the Input Output of the 80x86). The printer adapter could use the base address: 3BCh, or later 378h or 278h for many LPT’s.(3)
If there are 3 parallel ports each one will have a different address of the other, the data addressed for each one is:

LPT1 378h, LPT2 278H and LPT3 3BCH

The BIOS (Basic Input Output System) of IBM makes in the moment of start a chart in the space of the main memory (RAM) for 4 base addresses of parallel port, these are stored as 4 bytes beginning by with the address 408h, the BIOS checks if there is parallel ports in the addresses base 3BCh, 378h, and 278h, in that order, and it stores the address bases of any that have been found in serial positions of the chart. The references to each register of the port are the followings:

· Base (data) = base+0 

· Status = base+1 

· Control = base+2 

For example, if the address bases it is 378h, then the addresses of the registration of data, state and control will be:

· Base (data) = 378h 

· Status = 379h 

· Status = 37Ah 

Each one of them allows accessing to the following bits (described in the general chart):

· Base (data) = D0, D1, D2, D3, D4, D5, D6, D7 

· Status = S3, S4, S5, S6, S7 

· Control = C0, C1, C2, C3 

2.5.2 Data Transfer Modes:

There are four modes of data transfer:

· Standard parallel port (SPP) 

· Parallel port PS / 2 (bidirectional) 

· Enhanced Parallel Port (EPP) 

· Extend Capability Port (ECP) 

Specifications of each mode are shown in table (2-5): 

	
	SPP
	PS/2
	EPP
	ECP

	date of Introduction
	1981
	1987
	1994
	1994

	Maker
	IBM
	IBM
	Intel, Xircom and Zenith Dates Systems
	Hewlett Packard and Microsoft

	Bidirectional
	No
	Yes
	Yes
	Yes

	Speed
	150 kbyte / s
	150 Kbytes / s
	2 Mbytes / s
	2 Mbytes / s


Table (2-5 )

The use of the various data transfer modes provides the capability to create a forward and reverse channel connection between the host computer and an attached peripheral. Since there is only one set of data lines the connection is half duplex, data is transferred in one direction at a time. 
The compatibility modes of operation can be implemented in any existing parallel port in order to create a complete bi-directional communication path between the host and peripheral. The byte mode can also a bi-directional communication path, but the parallel port must support the Byte mode capability. The Byte mode requires that an entire byte of data can be read from the external data lines.(6) 

The EPP and ECP modes have bi-directional capability as part of their protocol. These modes require that the hardware implement a state machine that is capable of automatically generating the control strobes that are necessary for these high performance data transfer modes.(7). 
The proposed mode in this project is PS/2 (bi-directional).

2.5.3 Why PS/2 is the used mode?

In this project control the data lines, the control lines and the status lines are used independently, and the direction of data in data lines must be in both direction (bidrectional).

In the SPP the direction of data in one way (out), in the EPP and ECP they generate automatically the control strobes (they will be generated according to data), in PS/2 the direction of data is in both direction (bidirectional) it doesn’t generate control strobe automatically.(7)
2.5.4 The Cable:
DB25 connector which is shown in figure (2.18) with an 8 bit data bus (Pin 2-9) which is used for personal computer- printers connection and it is still used for other devices.

The standard length of Printer Parallel cables is a maximum of 15 feet although there are 50 foot cables it is not recommended that these cables be used as it can create poor connection and data signals.(8)
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Figure (2.18)
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