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Microprocessor Applications 

Data Acquisition System 

Data acquisition is the process of sampling signals that measure real world 

physical conditions ( such as temperature, voltage, pressure, sound, etc..) and 

converting the resulting samples into digital numeric values that can be manipulated 

by a microprocessor/microcontroller/computer. Data acquisition systems (DAS or 

DAQ) typically convert analog information to digital values for processing. The 

components of data acquisition systems include: 

 Sensors  -  to convert physical parameters to electrical signals. 

 Signal conditioning circuitry  -  to convert sensor signals into a form that can 

be converted to digital values. 

 Sample and Hold circuits – to hold analog input value over a certain length 

of time for subsequent processing. 

 Analog-to-digital converters -  to convert conditioned sensor signals to 

digital values. 

 Analog Multiplexors – To measure or quantize more than one signal 

A basic DAQ system consists of sensors, DAQ measurement hardware, and a 

microprocessor  / microcontroller/computer with programmable software. 
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Sample and Hold Circuit (S/H) 

 If an attempt is made to digitize a rapidly changing input signal, the input 

signal would have changed before the conversion is complete. The output of the 

converter will represent the input at the end of the conversion cycle rather than at 

the start. Therefore an error ΔV is introduced in the output voltage. This error voltage 

is a function of the rate of change of the input signal. This error is eliminated by 

using a sample and hold with a buffer amplifier on the input of the A/D converter.  

 The function of the S/H circuit is to sample an analog input signal and 

hold this value over a certain length of time for subsequent processing. (i.e.)  S/H 

circuit is used to maintain a stable input to the ADC during conversion.  A S/H 

amplifier has two modes of operation controlled by a digital signal. In the SAMPLE 

mode the output follows the input, normally with unity gain. In the HOLD mode, 

the output of the S/H amplifier retains the last value it had until it switches to sample 

mode.  

LF 398A  S/H. 

 The LF398A is a  8 pin DIP ( National semiconductor). The only component 

to be externally connected is the hold capacitor. A low value of capacitance is 

preferred for quick charging by the input amplifier and a high capacitance is 

preferred to retain the charge for a longer duration.  In a particular application, proper 

capacitance value should be selected for optimum performance.  

Parameters of S/H 

Acquisition time: This is the time required by the output of the device to reach its 

final value within a specified error percentage in the Sample Mode. 

Aperture time:  It is the time required to switch from sample state to hold state. 

Typical value of aperture time is 10 ms.  
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Droop:  It is the change of output voltage per unit time during hold, as a result of 

leakage or bias currents flowing through the capacitor. For LF398A the droop value 

is 5mV/min. 

Fig. 

 

Multiplexers 

 Multiplexers are basically switches to transfer the signals from one of the 

input sources to the output on the control command. The control command should 

clearly identify the input source from which the information signals is to be 

transferred. The various input sources are called multiplexer channels. The 

information required to select the channel is known as address of the channel.  

 The analog switches used in the multiplexer may be any one of several types 

of electromechanical or solid state switches.   

 

Interfacing 7 – segment displays  

Decimal digits and some letters of the alphabet can be displayed using a seven 

segment display devices. In seven segment displays an LED is used for each 

segment. There are two types of seven-segment display devices: Common Anode 

and Common Cathode types.  
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In common anode type all of the anodes of the LEDs are connected in 

common; in the common cathode type all of the cathodes of the LEDs are connected 

in common.  

 

These variations require different drive arrangements. BCD to seven segment 

(7447 / 7448) decoder drivers are available for driving seven segment displays.7447 

is used to drive common anode type and 7448 is used to drive common cathode type.  

The following figure shows the connection diagrams. 

 

 



MICROPROCESSORS AND MICROCONTROLLER           5 

 

K.ELAMPARI , ASSOCIATE PROFESSOR OF PHYSICS, S.T.HINDU COLLEGE, NAGERCOIL. Page 5 
 

 

In common anode type,  logic 0 at decoder driver output turns a segment ON 

where as in common cathodes type  a logic 1 at decoder driver output turns a 

segment ON.  

Interfacing 7 segment displays with 8085 

 

 Here the output device 7-segment displays are interfaced with 8085 in I/O 

mapped IO scheme. Using a suitable decoder circuit the address of the ports of 8255 

can be fixed. Here Port A is configured as an output port. Pins PA0-PA3 is used to 

send the BCD value of the LSD and PA4-PA7 is used to send the BCD value of 

MSD. Using this scheme it is possible to displays numerical values from 00 to 99. 

The following program demonstrates the working of the above circuit. 

Aim: To display the content of the memory location 4500H in the seven segment 

display device. 

Control word formation: 

Port A , Port B, Port C : output       Mode: Simple I/O 

Control Word: 80H 

Program: To display two digits on a 7 segment displays 

 

 

     

  8085 

 

 

     IO/M’ 

 

    8255 PPI 

          PA0-PA3 

RD’ 

 WR’ 

         PA4-PA7 

CS’ 

 

7447 

       

 

7447 

       
ADDRESS 

DECODER 

D0-D7 

A0-A7 
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START: MVI A, 80  ; Control word 80H is stored in Acc 

  OUT CWR  ; Control word is send to Control Word Reg. of 8255 

  LDA 4500 ; The data to be displayed is loaded in to Acc 

  DAA  ; Decimal Adjust Accumulator to get the BCD values 

  OUT PORTA  ; PA0-PA3 receives the BCD value of LSD and 

  HLT  ; PA4-PA7 receives the BCD value of MSD. 

     ;The corresponding digits are displayed in the 7-seg.disp.  

DIGITAL CLOCK 

A digital clock is a type of clock that displays the time digitally i.e. in 

numerals as opposed to an analog clock. Also many microprocessor applications 

would require, doing certain tasks at specific time of the day or would involve the 

time of day in some other form. For example switching ON and OFF street lights at 

specific time in the evening and following morning or punching entry time of every 

worker for a shift, at a factory gate etc. A basic requirement of these types of 

applications is a real time digital clock with a display of current time. A digital clock 

can be implemented by using a dedicated hardware like MM5314 or by software. 

The following program is used to implement a digital clock on an 8085 system.  

The basic requirement of a digital clock is the seven segment displays to show 

Hours, Minutes & Seconds. The seven segment displays are interfaced with the 8085 

processor through the ports of 8255 PPI available in the microprocessor trainer Kit. 

The displays are driven by suitable seven segment decoder driver (7447/7448). The 

main part of the digital clock program is the accurate generation of 1 Hz frequency 

or 1 second time delay for reference. 

The 1Hz frequency or 1 second time delay can be produced exactly by using 

a timer 8253 or by using a well designed delay subroutine. 

Program Logic 
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 Three CPU registers are used to count Hours, Minutes and Seconds. The 

Seconds counter is incremented for every second, and its content checked for 60. 

When it reaches 60, it is reset to 0 and the Minutes counter is incremented by one. 

When the Minutes counter reaches 60, it is reset to zero and the Hour counter is 

incremented by one. Similarly, when the Hours counter reaches 13 it is reset to 1. 

The counter incrementing is done in decimal format. For every second the display is 

updated by the Hours, Minutes and Seconds registers. The program works in a 

continuous loop and displays time round the clock.  The block diagram of the digital 

clock, the flow chart and the program are shown below. 

Digital Clock Basic Block Diagram 

 

 

 

FLOW CHART 

A0-A7 

 

 

     

  8085 

      8255 

           PA4-A7 

           PA0-A3 

RD’  

WR’   PB4-B7                                                             

          PB0-B3 

CS’    PC4-C7 

         PC0-C3 

ADDRESS 

DECODER 

D0-D7 

7447 

       

7447 

       

7447 

       

7447 

       

7447 

       

7447 

       Hr 

Min 

Sec 
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8255 Port Configuration: 

N 

N 
Y 

STAR

INITIALIZE HR,MIN,SEC 

COUNTERS 

CALL DELAY SUBROUTINE 

FOR 1 SEC 

SEC  SEC +1 

SEC 

MIN  MIN +1 
SEC  0 

MIN 

HR  HR +1 
MIN  0 

HR >12? 

            HR1  

Y 

Y 
N 
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Control word formation: 

All the ports of 8255 are configured as  output  ports in Mode 0. 

(i.e) Port A , Port B, Port C :   output ,      Mode: Simple I/O 

Therefore, the Control Word is: 80H 

Port C : to send Seconds value to 7 segment displays 

Port B: to send Minutes value to 7 segment displays 

Port A: to send Hour value to 7 segment display  

Program 

Label Mnemonics Comment 

Start: LXI D,HH00 ;(D)  Hr  

 LXI B,MMSS ; (B)  Min, (C)  Sec 

 MVI A,80H ; (A)  Control word for Port Conf. 

 OUT CWR ; Move the Control word to Control Register 

of 8255 to configure the ports/ 

DISP: CALL DISPLAY ;Call display Subroutine to Display 

Hr,Min,Sec values on the 7 segment display 

DEL: CALL DELAY ; Call 1 sec Delay Subroutine 

 INR C ; Sec  Sec +1 

 MOV A,C ;Mov Sec to Acc 

 CPI A,3C ; Is Sec >59 (ie) Sec =60? 

 JNZ DEL ; If No (ZF!=1) , Goto Label DISP 

 MVI C,00 ; if Yes, set Sec 00 

 INR B ; Min  Min +1 

 MOV A,B ; Move  Min value to Acc 

 CPI 3C ; Is Min >59 (ie) Min = 60? 

 JNZ DEL ; If No (ZF!=1) , Goto Label DISP 
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 MVI B,00 ; If Yes,  set Min  00 

 INR D ;Hour  Hour +1 

 MOV A,D ;Move Hour value to A 

 CPI 0D ; if Hour >13 ? 

 JNZ DEL ;If No (ZF!=1) , Goto Label DISP 

 MVI D,01 ; If  Yes , set Hour 1 

 JMP DISP ; Jump to DISP 

 HLT ;HALT 

 

Subroutine to Display Hour , Min, and Sec values 

DISP: MOV A, D ; (A)  Hour Value 

 DAA ; Get the BCD values 

 OUT PORT A ; Display Hour value 

 MOV A,B ; (A)  Minute Value 

 DAA ; Get the BCD value 

 OUT PORTB ;Display Minute Value 

 MOV A, C ; (A)  Seconds  

 DAA ;Get the BCD value 

 OUT PORTC ; Display Seconds value 

 RET ; Return  
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1 Sec Delay Subroutine: 

DELAY: PUSH A ; Save the contents of registers  

 PUSH B ; used in the main program 

 PUSH D  

 LXI B,COUNT2 ; (BC)  COUNT2 based on COUNT1 

LOOP2: LXI D,COUNT1 ; (DE)  COUNT1 based on CLK freq. 

LOOP1: DCX D  

 MOV A,D  

 ORA E  

 JNZ LOOP1  

 DCX B  

 MOV A,B  

 ORA C  

 JNZ LOOP2  

 RET ;RETURN 
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Data Conversion: Analog to Digital Converters 

ADC Methods 

There are several methods available to convert Analog input to Digital output 

 Direct-conversion 

 Integrating or Dual Slope converters 

 Successive Approximation Register (SAR) method 

 Ramp-compare 

ADC 0808 

ADC 0808 is an eight channel analog to digital converter.  ADC 0808 allows us to 

monitor up to 8 different transducers using only a single chip. This eliminates the 

need for external zero and full scale adjustments. 

Features  

 ADC0808 is a monolithic CMOS device,  

 offers high speed, high accuracy,  

 minimal temperature dependence, 

 excellent long-term accuracy & repeatability and  

 consumes minimal power.  

 

These features make this device ideally suited to applications from process and 

machine control to consumer and automotive applications.  
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        Pin diagram  

Advantages 

 Easy interface to all microprocessors 

 No zero or full-scale adjust required 

 8-channel multiplexer with address 

logic 

 0V to 5V input range with single 5V 

power supply 

 Outputs meet TTL voltage level 

specifications 

 Carrier chip package with 28-pin 

 

Specifications: 

 Resolution: 8 Bits 

 Total Unadjusted Error: ±½ LSB and 

±1 LSB 

 Single Supply: 5 VDC 

 Low Power: 15 mW 

 Conversion Time: 100 μs 
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Resolution 

The resolution of the converter indicates the number of discrete values it can 

produce over the range of analog values. 

For example, an ADC with a resolution of 8 bits can encode an analog input to one 

in 256 different levels (28 = 256). The values can represent the ranges from 0 to 

255 (i.e. unsigned integer) or from −128 to 127 (i.e. signed integer), depending on 

the application. 

Resolution can also be defined electrically, and expressed in volts. The change in 

voltage required to guarantee a change in the output code level is called the least 

significant bit (LSB) voltage.  

The resolution Q of the ADC is equal to the LSB voltage. 

 

The voltage resolution of an ADC is equal to its overall voltage measurement 

range divided by the number of intervals: 

Q = VFS / N  

Where VFS = Full scale voltage range (span) 

N = 2M       M is the ADC resolution in bits (for 0808, 8 bit converter m=8) 

 

 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Volt
https://en.wikipedia.org/wiki/Least_significant_bit
https://en.wikipedia.org/wiki/Least_significant_bit
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SAR 
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Interfacing Analog to Digital Data Converters  

 In most of the cases, the PIO/PPI 8255 is used for interfacing the analog to digital 

converters with microprocessor.  The analog to digital converters are treaded as an 

input device by the microprocessor. 

Steps: 

1. Microprocessor sends Start Conversion signal (SOC) signal to ADC. (It is a 

pulse of specific duration).In simple scheme the Microprocessor waits until 

the conversion is over. 

2. Up on receiving the SOC from the microprocessor the ADC performs the 

conversion process and on completion the converted output is available on 

the output buffer.  Now ADC sends End of Conversion to Microprocessor. 

3. On receiving SOC, the microprocessor issues read command to read the 

digital values of the analog input from Port A  into the ACC. 
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The time taken by the ADC from the active edge of SOC pulse till the active 

edge of EOC signal is called as the conversion delay of the ADC. It may vary 

from a few microseconds in case of fast ADC and a few hundred milliseconds 

in case of slow ADCs. 

The Analog input voltage must be constant at the input of the ADC right 

from the start of conversion till the end of the conversion to get correct results. 

This may be ensured by a sample and hold circuit which samples the analog 

signal and holds it constant for a specific time duration. The microprocessor 

may issue a hold signal to the sample and hold circuit.  If the applied input 

changes before the complete conversion process is over, the digital equivalent 

of the analog input calculated by the ADC may not be correct. 
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These tasks of issuing an SOC pulse to ADC, reading EOC signal 

from the ADC and reading the digital output of the ADC are carried out by 

the CPU using 8255 I/O ports.  In the above interfacing schematic diagram 

Port A of 8255 is used as input port to receive the digital data from the ADC, 

Port B is used to issue channel selection commands to the ADC and  Port CL 

and Port CU are used to issue SOC and EOC signal to the ADC. 

The 8255 control word is written as follows:  

D7D6D5D4  D3D2D1D0 

 1   0   0   1    1    0    0    0           98H 

General algorithm for ADC interfacing contains the following steps: 

1. Ensure the stability of analog input, applied to the ADC by using a Sample and 

Hold Circuit. 

2. Issue start of conversion pulse  (SOC) to ADC 

3. Wait for End of conversion signal  (EOC) to mark the end of conversion 

processes. 

4. Read digital data output of the ADC as equivalent digital output. 

The required ALP is as follows: 

 MVI A, 98h ;initialise 8255 as 

 OUT CWR   

 MVI  A, 02h ; Select   Channel 2  

OUT Port B ; 

MVI A, 00h ;Give start of conversion 

OUT Port C, 
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MVI A, 01h 

OUT Port C 

MVI A, 00h 

OUT Port C  

  WAIT:      IN Port C ;  

ANI 80    ; Check the 7th bit for 1 

JZ   WAIT ;  if 7th bit is zero (ie)  EOC = 0 go to Wait 

IN PortA     ;  otherwise read the digital data 

HLT 
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Digital To Analog Converters 

In many applications, the microprocessor has to produce analog signals for 

controlling certain analog devices. Basically the microprocessor system can produce 

only digital signals. In order to convert the digital signal to analog signal a Digital-

to-Analog Converter. (DAC) has to be employed. The DAC will accept a digital 

(binary) input and convert to analog voltage or current. Every DAC will have "n" 

input lines and an analog output. 

The DAC require a reference analog voltage (Vref) or current (Iref) source. 

The smallest possible analog value that can be represented by the n-bit binary code 

is called resolution. The resolution of DAC with n-bit binary input is 1/2n of 

reference analog value. Every analog output will be a multiple of the resolution. In 

some converters the input reference analog signal will be multiplied or divided by a 

constant to get full scale value. Now the resolution will be 1/2n of full scale value. 

For example, Consider an 8-bit DAC with reference analog voltage of 5 volts. Now 

the resolution of the DAC is (1/28) x 5 volts. The 8-bit digital input can take, 28 = 

256 different values. The analog values for all possible digital input are as shown in 

table below 

      Vref=5v 

Digital Input ( 8 bits) Analog Output (V) 

0000 0000  
𝟎

𝟐𝟖
 x 5       = 0v 

0000  0001 𝟏

𝟐𝟖
 x 5        = 0.0195 

0000  0010 𝟐

𝟐𝟖
 x 5        = 0.039 

…………….. …….. 
1111 1111 𝟐𝟓𝟓

𝟐𝟖
 x 5      = 4.980 

                  = Vref - LSB 
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The maximum input digital signal will have an analog value which is equal to 

reference analog value -   resolution (ie) Vref – LSB voltage .   

The digital-to-analog converters can be broadly classified into three 

categories, and they are 

  Current output   - provides an analog current as output signal 

 Voltage output  - provides an analog voltage  as output signal 

 Multiplying type - the output is given by the product of the input signal 

and the reference source and the product is linear over a broad range.  

There are several DAC architectures. The suitability of a DAC for a particular 

application is determined by maximum sampling frequency, resolution, speed, 

number of bits and others. Digital-to-analog conversion can degrade a signal, so a 

DAC should be specified that has insignificant errors in terms of the application. 

 

DAC 0808 

Block Diagram and Pin Diagram 

 

 

 

The interfacing of DAC 0808 with microprocessor 8085 is shown below. Here, 

programmable peripheral interface, 8255 is used as parallel port to send the digital 

data to DAC. 

 

 

Operation 

https://en.wikipedia.org/wiki/Hardware_architecture
https://en.wikipedia.org/wiki/Sampling_frequency
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Interfacing DAC 0808 with 8085 

 

DAC will convert digital input value given through portliness PA0-PA7 to analog 

value. The analog output from DAC is a current quantity. This current is converted 

to voltage using OPAMP based current-to-voltage converter. The voltage output  can 

be connected to CRO to see the wave form.  

Program:  

Here  Port A is programmed in output mode. Port B and Port C are in don’t care 

mode. Therefore, the required control word is 80H 

Start: MVI A, 80H   ; control word is 80H 

          OUT   CWR  ; Send to Control Word register of 8255 

  MVI A, DATA ; Place digital data to be converted in Acc. 

  OUT PORTA ; Send this data to DAC through PORT A of 8255 

 



MICROPROCESSORS AND MICROCONTROLLER           23 

 

K.ELAMPARI , ASSOCIATE PROFESSOR OF PHYSICS, S.T.HINDU COLLEGE, NAGERCOIL. Page 23 
 

Wave form Generation 

Square wave 

A square wave is a non-sinusoidal periodic waveform in which the amplitude 

alternates at a steady frequency between fixed minimum and maximum values, with 

the same duration at minimum and maximum.  

 

Rectangular  wave  

Rectangular Waveforms are similar to the square wave waveform above, the 

difference being that the two pulse widths of the waveform are of an unequal time 

period. Rectangular waveforms are therefore classed as “Non-symmetrical” 

waveforms as shown below. 
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Saw Tooth Wave  

Sawtooth Waveforms are another type of periodic waveform. As its name suggests, 

the shape of the waveform resembles the teeth of a saw blade. Sawtoothed 

waveforms can have a mirror image of themselves, by having either a slow-rising 

but extremely steep decay, or an extremely steep almost vertical rise and a slow-

decay as shown below. 

 

 

Triangular Waveforms 

Triangular Waveforms are generally bi-directional non-sinusoidal waveforms that 

oscillate between a positive and a negative peak value. Although called a triangular 

waveform, the triangular wave is actually more of a symmetrical linear ramp 

waveform because it is simply a slow rising and falling voltage signal at a constant 

frequency or rate. The rate at which the voltage changes between each ramp direction 

is equal during both halves of the cycle as shown below. 
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A Triangular Waveform 

 

 

Generally, for Triangular Waveforms the positive-going ramp or slope (rise), is of 

the same time duration as the negative-going ramp (decay) giving the triangular 

waveform a 50% duty cycle. Then any given voltage amplitude, the frequency of the 

waveform will determine the average voltage level of the wave. 

 

Programs for Wave form Generation using DAC interfaced with 8085 

Square Wave Generation: 

START: MVI A, 80 ; Ports of 8255 are programmed in  

 OUT CWR ;  simple i/o. All ports are output 

BACK: MVI A,00 ; (A)  0 

 OUT PORTA ; Send to DAC, DAC output is 0v 

 CALL DELAY ; Wait for  TH period 

 MVI A,FF ; Send to DAC, DAC output is 4.98v 

 CALL DELAY ; Wait for TL period (TH=TL 

 JMP BACK ; Repeat the steps 

END: HLT  
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Rectangular  Wave Generation: 

START: MVI A, 80 ; Ports of 8255 are programmed in  

 OUT CWR ;  simple i/o. All ports are output 

BACK: MVI A,00 ; (A)  0 

 OUT PORTA ; Send to DAC, DAC output is 0v 

 CALL DELAY_TH ; Wait for  TH period 

 MVI A,FF ; Send to DAC, DAC output is 4.98v 

 CALL DELAY_TL ; Wait for TL period (TH TL) 

 JMP BACK ; Repeat the steps 

END: HLT  

 

 

Ramp / Sawtooth  Wave Generation: 

START: MVI A, 80 ; Ports of 8255 are programmed in  

 OUT CWR ;  simple i/o. All ports are output 

BACK: MVI A,00 ; (A)  0 

 OUT PORTA ; Send to DAC, DAC output is 0v 

 INR A ; (A)   (A) +1  

 JMP BACK ; Repeat the steps 

END: HLT  

 

Once A reaches FF, the next increment will set  A to 0 
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Stepper motor Control using 8085  

Stepper Motor   

A stepper motor is a device that translates electrical pulses into mechanical 

movement in steps of fixed step angle.  

• The stepper motor rotates in steps in response to the applied signals.   

• It is mainly used for position control.   

• It is used in disk drives, dot matrix printers, plotters and robotics and process 

control circuits.  

Structure  

Stepper motors   have a permanent magnet called rotor (also called the shaft) 

surrounded by a stator. The most common stepper motors have four stator windings 

that are paired with a center-tap. This type of stepper motor is commonly referred 

to as a four-phase or unipolar stepper motor. The center tap allows a change of 

current direction in each of two coils when a winding is grounded, thereby resulting 

in a polarity change of the stator.  

Interfacing  

Even a small stepper motor require a current of 400 mA for its operation. But 

the ports of the microcontroller cannot source this much amount of current. If such 

a motor is directly connected to the microprocessor/microcontroller ports, the motor 

may draw large current from the ports and damage it. So a suitable driver circuit is 

used with the microprocessor/microcontroller to operate the motor.   

Motor Driver Circuit (ULN2003)  

Stepper motor driver circuits are available readily in the form of ICs. 

ULN2003 is one such driver IC which is a  High-Voltage High-Current Darlington 

transistor array and can give a current of 500mA.This current is sufficient to drive 

a small stepper motor. Internally, it has protection diodes used to protect the motor 
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from damage due to back emf and large eddy currents. So, this ULN2003 is used as 

a driver to interface the stepper motor to the microcontroller.  

Operation  

The important parameter of a stepper motor is the step angle.  It is the minimum 

angle through which the motor rotates in response to each excitation pulse. In a 

four phase motor if there are 200 steps in one complete rotation then then the step 

angle is 360/200 = 1.8O . So to rotate the stepper motor we have to apply the 

excitation pulse. For this the controller should send a hexa decimal code through 

one of its ports. The hex code mainly depends on the construction of the stepper 

motor. So, all the stepper motors do not have the same Hex code for their rotation. 

(refer the operation manual supplied by the manufacturer.)  

 For example, let us consider the hex code for a stepper motor to rotate in clockwise 

direction is 77H ,  BBH ,  DDH  and EEH. This hex code will be applied to the input 

terminals of the driver through the assembly language program. To rotate the 

stepper motor in anti-clockwise direction the same code is applied in the reverse 

order.  

   

Stepper Motor interface - Schematic Diagram for (8085)  
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Detailed Connection diagram between 8085 and 8255  (optional) 

  

   

ASSEMBLY LANGUAGE PROGRAM (8085)  

  

               MVI A, 80       ;  80H → Control word to configure PA,PB,PC in O/P   

               OUT CWR_Address         ;  Write control word in CWR of 8255  

MAIN:   MVI A, 77                      ; Code for the Phase 1  

               OUT PortA_Address         ; sent to motor via port A of 8255      ;  

               CALL DELAY                  ;   Delay subroutine  

               MVI A,  BB                       ; Code for the Phase II  

               OUT PortA_Address         ; sent to motor via port A of 8255  

               CALL DELAY      ;   Delay subroutine.  

               MVI A,  DD           ; Code for the Phase III  
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            OUT PortA_Address         ; sent to motor via port A of 8255;  

                CALL DELAY                 ; Delay subroutine  

               MVI A,  EE H                    ;  Code for the Phase 1  

               OUT PortA_Address         ; sent to motor via port A of 8255              

 ;  

               CALL DELAY                ;  Delay subroutine  

               JMP MAIN                   ; Keep the motor rotating continuously.  

DELAY Subroutine   

                MVI C, FF              ;  Load C with FF  - Change it for the speed variation  

LOOP1:  MVI D,FF              ; Load D with FF  

LOOP2:  DCR D  

               JNZ  LOOP2      

       DCR C  

               JNZ LOOP1      

               RET                           ; Return to main program  .  
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Measurement and control Systems 

Digital control systems involve the use of microprocessor or microcontroller to 

implement the control law. Because a microprocessor requires a digital input and the 

incoming signal from a sensor is generally analog there has to ben ADC between the 

incoming signal and the microprocessor. The output from the microprocessor will 

be digital and as most control systems use correction elements  which operate an 

analog signals there has to be Digital to Analog Converter.  

 In any monitoring/control system, the microprocessor compares the required 

set value with the measurement system (from the sensor) and then it apply 

appropriate control signal to control the appliance.  

 

Temperature measurement and control  

 The control and measurement of temperature is always an important task. 

A microcontroller can control and measure the temperature effectively.One of the 

basic and important component of the system is a temperature sensor. There are 

several types temperature sensors available and AD590 and LM35 are the  most 

commonly used sensors for basic temperature measurement/control applications.  

Temperature Sensor (AD590) 

The AD590 is a two-terminal integrated circuit temperature transducer that 

produces an output current proportional to absolute temperature. For supply 

voltages between +4 V and +30 V the device acts as a high impedance, constant 

current regulator passing 1 mA/K. 
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Temperature Sensor (LM 35) 

 The temperature sensor LM35 is used to 

measure the temperature in degree centigrade. 

LM35 sensor is a precision integrated circuit and it 

gives voltage output   and the output voltage is 

linearly proportional to the centigrade 

temperature.  LM35 do not require any external 

calibration and it gives 10mV output for 1 degree 

centigrade (10mV/0C). The LM35 has a typical 

10C error over 1000C temperature range.  

 

         As shown in the circuit ADC0809 is used to convert the analog voltage into 

its equivalent digital voltage. For this necessary signal conditioning circuit is 

developed using an operational amplifier. The ADC0809 is an 8-input channel 

system. A clock signal of 100KHz is applied. The voltage drop across the Zener is 

buffered by an opamp LM741to produce a Vcc and  Vref  of around 5V to 12Vfor 

the A/D converter. With this reference voltage the A/D converter will have 256 

steps of 20mV each. Since the temperature sensor signal is amplified by 2. Each 

degree Celsius of temperature change will produce an output change of 20mV.or 

one step on the A/D converter. This gives us a resolution of 10C ,which is about 

the typical accuracy of the sensor. The advantage of using Vref  as  Vcc  for the 

device is that this voltage will not have the switching noise that the digital Vcc 

lines have.  

The channel selection inputs of ADC, A,B,& C are connected to ground, 

(A=B=C=0)  hence Channel 0 is always active and the sensor output is connected 

to channel 0.  
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The digital output from the ADC is connected to the microprocessor through Port 

A of 8255.  A 2x16 LCD module is interfaced to the Microprocessor via PORT B 

of the PPI 8255. The required connection diagram to control the temperature of a 

system, here water bath,  is shown in the circuit.  

 

 

The temperature at which the water bath is to be maintained is set as (Ts).The 

measured temperature is compared with this Ts and if measured temperature is 

higher than the set temperature, a signal is sent to the relay to switch-off the   power 

to the heater coil through a relay. Otherwise the power   is switched on and current 

is supplied to the coil. This temperature is displayed on the LCD module.  

The flow chart for the measurement of the Temperature is shown below.  
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Flow Chart 

 

 

 

 

 


