بسم الله الرحمن الرحيم
iTRODUCTION:

The idea of this project is to use the personal computer as  a voltmeter or ammeter (multimeter)

To achieve this purpose ,first,we must study well the parallel port and also the ADC we use in our project and their characteristics in order to be able to use them in a way that enable us use computer as multimeter.

After studying the data sheet of the ADC 0804 and the parallel port pins we began the hardware part of our project, the idea is to input a voltage to the adc input pins and the ADC will convert it to digital data ,after this these data lines are connected to the data pins of the parallel port .

now comes the role of software. In software part  we need a program to read data from parallel port and enable us to read the voltage as a number displayed on the screen of the computer. We used a C++ program that receive the data from parallel port .
After finishing the above steps , we can say that we covered the main part of the project. And then some amendments are used for better performance.

In this hard cover we will introduce  the important things to be known to let the idea of the project be clear and easy, so we will speak about parallel port, then we speak about ADC and its properties, and then the design and the software used in the project.

PARALLEL PORT:
PC parallel port is 25 pin D-shaped female connector in the back of the computer. It is normally used for connecting computer to printer, but many other types of hardware for that port is available today. 

Not all 25 are needed always. Usually you can easily do with only 8 output pins (data lines) and signal ground. I have presented those pins in the table below. Those output pins are adequate for many purposes. 

pin function

 2   D0

 3   D1

 4   D2

 5   D3

 6   D4

 7   D5

 8   D6

 9   D7

Pins 18,19,20,21,22,23,24 and 25 are all ground pins. 

Those datapins are TTL level output pins. This means that they put out ideally 0V when they are in low logic level (0) and +5V when they are in high logic level (1). In real world the voltages can be something different from ideal when the circuit is loaded. The output current capacity of the parallel port is limited to only few milliamperes. 

        Dn Out ------+

                     |+

  Sourcing         Load (up to 2.6 mA @ 2.4 v)

                     |-

        Ground ------+

 The usual I/O base addresses for parallel ports are:

   3BCh  Port on Monochrome display adapter  <- Often not used

   378h  Second parallel port                <- Probably your first PP!

   278h  Third parallel port                 <-   "       "   second PP!

 All references to parallel port hardware/firmware follow the conventions

 used in the Parallel Port FAQ:

   Dn  represents bit n in the Printer Data Register        base addr

   Sn  represents bit n in the Printer Status Register      base addr+1

   Cn  represents bit n in the Printer Control Register     base addr+2

 Where the register bit is followed by a negative sign, e.g. C3-, the

 hardware input/output associated with it is inverted, i.e. a "1" in

 the register bit corresponds to a logic LOW, and and "0" to a logic HIGH

 on the connector. Where a plus sign (or no sign) is given, the signal

 is not inverted and a "0" corresponds to a logic LOW, "1" to a HIGH.

 The parallel port pins are named according to their use when interfacing

 a printer. Presence or absence of preceeding minus signs here are not

 of relevance to this project. 

 Pin numbers are given for "DB25" connectors - the standard 25-way

 D connector used on IBM PCs for the parallel port.

   Reg     i/o     DB25    Centronics

   bit             pin     name

   D0      o/p      2      D0          \

   D1      o/p      3      D1           |

   D2      o/p      4      D2           |   can act as inputs

   D3      o/p      5      D3            >  as well as outputs 

   D4      o/p      6      D4           |   on BIDIRECTIONAL

   D5      o/p      7      D5           |   parallel ports.

   D6      o/p      8      D6           |

   D7      o/p      9      D7          /

   S3+     i/p     15      -Error

   S4+     i/p     13      Select

   S5+     i/p     12      PaperEnd

   S6+     i/p     10      -Ack

   S7-     i/p     11      Busy

   C0-     o/p      1      -Strobe

   C1-     o/p     14      -AutoFd

   C2+     o/p     16      -Init

   C3-     o/p     17      -SelectIn

   GND      -      18-25   GND

SPP/EPP/ECP
The original specification for parallel ports was unidirectional, meaning that data only traveled in one direction for each pin. With the introduction of the PS/2 in 1987, IBM offered a new bidirectional parallel port design. This mode is commonly known as Standard Parallel Port (SPP) and has completely replaced the original design. Bidirectional communication allows each device to receive data as well as transmit it. Many devices use the eight pins (2 through 9) originally designated for data. Using the same eight pins limits communication to half-duplex, meaning that information can only travel in one direction at a time. But pins 18 through 25, originally just used as grounds, can be used as data pins also. This allows for full-duplex (both directions at the same time) communication.

Enhanced Parallel Port (EPP) was created by Intel, Xircom and Zenith in 1991. EPP allows for much more data, 500 kilobytes to 2 megabytes, to be transferred each second. It was targeted specifically for non-printer devices that would attach to the parallel port, particularly storage devices that needed the highest possible transfer rate. 

INTERFACING THE PARALLEL PORT:
original IBM-PC's Parallel Printer Port had a total of 12 digital outputs and 5 digital inputs accessed via 3 consecutive 8-bit ports in the processor's I/O space. 

· 8 output pins accessed via the DATA Port 

· 5 input pins (one inverted) accessed via the STATUS Port 

· 4 output pins (three inverted) accessed via the CONTROL Port 

· The remaining 8 pins are grounded .


25-way Female D-Type Connector 

Various enhanced versions of the original specification have been introduced over the years 

· Bi-directional (PS/2) 

· Enhanced Parallel Port (EPP) 

· Extended Capability Port (ECP) 

ANALOG TO DIGITAL CONVERTER (ADC):
To be able to implement analog to digital conversion using the ADC0804LCN 8-bit A/D converter. You will design a circuit and program the chip so that when an analog signal is given as input, the equivalent digital voltage is displayed on an LCD display. Thus, in effect, your circuit should function like a simple voltmeter. 

The ability to convert analog signals to digital and vice-versa is very important in signal processing. The objective of an A/D converter is to determine the output digital word corresponding to an analog input signal. 

The Datasheet for ADC0804LCN shows the pinout and a typical application schematic. The A/D converter operates on the successive approximation principle. Analog switches are closed sequentially by successive-approximation logic until the analog differential input volatge[Vin(+) - Vin(-)] matches a voltage derived from a tapped resistor string across the reference voltage. 

The normal operation proceeds as follows. On the high-to-low transition of the WR input, the internal SAR latches and the shift-register stages are reset, and the INTR output will be set high. As long as the CS input and WR input remain low, the A/D will remain in a reset state. Conversion will start from 1 to 8 clock periods after at least one of these inputs makes a low-to-high transition. After the requisite number of clock pulses to complete the conversion, the INTR pin will make a high-to-low transition. This can be used to interrupt a processor, or otherwise signal the availability of a new conversion. A RD operation(with CS low) will clear the INTR line high again. The device may be operated in the free-running mode by connecting INTR to the WR input with CS=0. 

Since this is an 8-bit A/D converter, a voltage from 0-5V. O will be repersented as 0000 0000 (0 in decimal) and 5V is represented as 1111 1111 (256 in decimal). To convert a value X volts to decimal, use the following formula: 

          X * 5.0

          -------

            256

To get a better resolution, and display the vlaue as a floating point number, you can multiply the numerator by a factor of 100, 1000 etc. and then print the voltage accordingly. 
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POWER SUPPLY

ICC Supply Current (Includes fCLK=640 kHz,

Ladder Current) VREF/2=NC, TA=25°C

and CS =5V

ADC0801/02/03/04LCJ/05 1.1 1.8 mA

ADC0804LCN/LCWM 1.9 2.5 mA

Part Full- VREF/2=2.500 VDC VREF/2=No Connection

Number Scale 

Adjusted

ADC0801 ±1.4 LSB

ADC0802 ±1.2 LSB

ADC0803 ±1.2 LSB

ADC0804 ±1 LSB

ADC0805 ±1 LSB

The purpose of the analog to digital is to quantize the input signal from the sample and hold circuit to 2B discrete levels - where B is the number of bits of the analog to digital converter (ADC). The input voltage can range from 0 to Vref (or -Vref to +Vref for a bipolar ADC). What this means is that the voltage reference of the ADC is used to set the range of conversion of the ADC. For a monopolar ADC, a 0V input will cause the converter to output all zeros. If the input to the ADC is equal to or larger than [image: image2.png]


then the converter will output all ones. For inputs between these two voltage levels, the ADC will output binary numbers corresponding to the signal level. For a bipolar ADC, the minimum input is [image: image3.png]


not 0V. 

 Problem: Noise

Because the ADC outputs only [image: image4.png]28



levels there is inherently noise in the quantized output signal. The ratio of the signal to this quantization noise is called SQNR. The SQNR in dB is approximately equal to 6 times the number of bits of the ADC: 

[image: image5.png]20log(SQNR) = 6 Bits





So for a 16 bit ADC this means that the SQNR is approximately equal to 96dB. There are, of course, other sources of noise that corrupts the output of the ADC. These include noise from the sensor, from the signal conditioning circuitry, and from the surronding digital circuitry 

Solution: Maximize the Input Signal

The key to reducing the effects of the noise is to maximize the input signal level. What this means is that the HCI designer should increase the gain of the signal conditioning circuitry until the maximum sensor output is equal to the [image: image6.png]


of the ADC. It is also possible to reduce [image: image7.png]


down to the maximum level of the sensor. The problem with this is that the noise will corrupt the small signals. A good rule of thumb is to keep [image: image8.png]


at least as large as the maximum digital signal, usually 5V. 
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 The I 

SOFTWARE:
 Writing a program to achieve the purpose of reading the data coming to the parallel port may be done using different languages such as : assembly ,c,c++ , pascal,………..

This is the code in c ++   we used to achieve our purpose:

/* read data from parallel port */

#include<iostream.h>

#include<stdio.h>

#include<dos.h>

int readdata();

{

int data;

int dport=0x378;

for(int i=1;i<10;i++)

for(int j=1;j<10000;j++)

data=import(dport);

return data;

}

main()

{

int value =0;

float voltage;

value=readdata();

voltage=(value/255.0)*5.0;

cout<<”the value of voltage is:”<<  value << voltage;

