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SYNOPSIS

In Textile industry, micro — controller based device used to
suck the unwanted dust from the machine by blowing air. This

improves the productivity and saves time .

The Over Head Cleaner is one such device designed
around the versatile PIC16C54 micro — controller .
In Over Head Cleaner three relays are used , one for

motor , one for blower and one for Forward / Reverse path .

The blower consists of a fan motor which blows the air
and suck the unwanted cotton and dust . The motor starts travelling
as soon as the unit is energized by three phase supply . The motor
moves in the forward and reverse direction and this is sensed by
proximity sensors . There are two proximity sensors and they are

Discharge sensors & Reverse sensors .



Discharge sensors is used to remove all the dust and

unwanted cotton form the collection center .

Reverse sensor is used to sense when the motor wants to

travel in the reverse direction .

The microcontroller program written , automatically checks

the sensor and work accordingly .

The motors , blower and forward / reverse path relay are

controlled through contactors .

This Over Head Cleaner ( OHC ) improves the efficiency of

mill due to its automatic working style .
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CHAPTER -1

INTRODUCTION

Cotton , the raw material used by the textile industry is

most variable in nature influenced by soil & climatic condition .

The development of series of instruments to specific
properties of the same has been made long back & is being preferred
by integrating latest innovations in electronics & measurements

technologies today .

One of the problem faced by the spinning industry is the

removal of cotton dusts produced after spinning .

The whole idea of developing a cleaning instrument &

testing the same will help the textile industries , a lot.



Over head cleaner, as the name indicates is used for
cleaning the cotton dusts by sucking it & also discharges the absorbed

dust particles .

The micro controller , 16C54 is used for controlling the

instrument .






CHAPTER -2

BLOCK DIAGRAM OF OHC

2.1 DESCRIPTION OF BLOCK DIAGRAM

The important blocks are relays, contacts, controller box

and switches .

MICROCONTROLLER ( PICI6C54 )

This is a low cost, high performance, 8 — bit,

static CMOS microcontroller ,

fully

PIC16C54 receives seven inputs which
are

1. Start push button.
2. Stop push button.
3. Reverse push button .

4. Reverse delay.



5. Discharge delay.
6. Reverse sense.

7. Discharge sense.

Port B is input port and port A is output port. The output

of the microcontroller drives three relays .

RELAYS

By installing relays at the operating points todo the heavy
duty switching, the remote controls can be comparatively smail and

inexpensive since they handle light current for relay coils .

Three relays are installed here
1. For blower .
2. Travel ON or OFF.

3. Travel forward or reverse .

The relays drive a set of contacts which in turn control

the motor operation .



DELAY FUNCTIONS

Reverse function has four delays
1. No delay.

2. 10 seconds.

3. 20 seconds.

4. 30 seconds.

The D& function has four delays
1. 5 seconds .

2. 15 seconds .

3. 30 seconds.

4. 51 seconds .

2.2 OPERATION OF CIRCUIT DIAGRAM

The 440 volts AC supply is given to the primary of the
transformer , this is step down to 12 volts by using a 12 volt step
down ftransformer. This is given to a bridge rectifier to convert the

AC to equivalent DC voltage . The output of the rectifieris fed to the



regulator 1C7805 which provides a stable DC voltage for powering the

microcontroller .

The output pins of the microcontroller 1, 18 and 17/ are
given to the driver IC ULN2003 which drives three relays one for
Blower and the other two for Travel ( one forward and the other

reverse ). The relays in turn operate a setup contacts .

Two switches are provided in the controller box .
1. Reverse operation .

2. Discharge operation .

These switches have four positions each one of which

corresponds to a particular delay .

The connections are made such that the following logic is

obtained ( refer fig. ¢ ).



Logic
Reverse | Discharge
B, B
0 0 No Delay 5 sec.
0 1 10 sec. 15 sec.
1 0 20 sec. 30 sec.
1 1 30 sec. 51 sec.
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CHAPTER -3

MICROCONTROLLER

3.1 DESCRIPTION OF MICROCONTROLLER ( PIC16C54)

The enhanced PIC16C54 from a microchip technology is
a family of low - cost, high performance , 8 — bit, fully static,
EPROM/ROM based CMOS microcontrollers . This PIC16C54 is
pin and software compatible with the family of devices in a
new enhanced process technology . it employs a RISC
architecture with only 33 single word / single cycle instructions . All
the instructions are single cycle (200 ns) except for program

branches which takes two cycles.

The PIC16C54 fits perfectly in application  ranging

from high speed automotive and appliance motor control tc



lower power remote transmitters / receivers ,  pointing devices and

telecom processors .

3.2 FEATURES

1. Pin compatible .

2. Only 33 single word instructions to learn.

3 All instructions are single cycle (200 ns) except
for program branches which are two cycles.

4. Operating speed DC - 20 MHZ clock input

DC - 200 ns instruction cycle .

5. 12 —bit wide instructions .

6. 8-bit wide data path.

7. Seven (or) Eight special function hafdware.

8  Addresses 512 x 12 program memory register .

9 Two level deep hardware stack .

10. Direct, indirect and relative addressing modes for
data and instructions .

11. 12 /O pins.

12. Low power consumption

<2mA typicahk @ 5V, 4 MHZ .



13. Wide operating voltage range
-ROM - 25V to 6.25V.

14. Maximum frequency of 20 MHZ.

15. Fully static design.

16. High speed CMOS EPROM /ROM technology .
Peripheral features includes .

17. 8—bit real time clock/ counter with 8 — bit
programmable prescaler .

18. Power —on—reset (POR).

19. Device reset timer (DRT).

20. Programmable watch dog timer (WDT).

21. Programmable code - protection .

22 Power saving SLEEP MODE.

.3 PIN DESCRIPTION

PIC16C54A used in this system is a 18 — pin DIP
ackage with Vpp = +5V. There are three /O ports and they
re

PORT A : pins 1,2, 17, & 18.



PORT B : pins 6 to 13.

PORT C : General Purpose Register R ,‘,.;'77
pin diagram of PIC16C54A is shown in fig. /;/"?“o\
:Q//;,\\‘q? ‘\
151,
XQ\\:@.:?\\_ ,-{f;:‘?,’
PIN OUT DESCRIPTIONS ey

PORT PINS NAMES DESCRIPTION
17 RAO
18 RA1 Bi — directional 1/0 port .
1 RA2
2 RA3
6 RBO
7 RB1
8 RB2 Bi — directional /O port .
9 RB3
10 RB4
11 RB5
12 RB6




13

16

15

14

RB7

TOCK1

MCLR / Vpp

OSC1/CLKIN

0SC2 /
CLKOUT
Vop

Vss

Clock input to Timer O, tied to Vss
or Vpp (or) used to reduce current
consumption .
Master clear ( reset ) input /
programming voltage input.
Oscillator crystal input / external clock‘

source input.

Oscillator crystal output/ clock output .

Positive supply for logic & /O pins .

Ground reference for logic & /O

pins .




3.4 ARCHITECTURE OF PIC16C54A

( Fig d).

ARITHMATIC AND LOGIC UNIT ( ALU )

1. 8 —bit wide .

2. Capable of addition, subtraction, shift and logical
operations .

3. Depending on the instructions executed, the ALU may
effect the values of the carry (C), Digit carry (DC),

and zero (Z) bits in the STATUS register.

WORKING REGISTER

1. 8—bit working register used for ALU operations .

2. plot an addressable register .



GENERAL PURPOSE REGISTER

1. 25 general purpose register .

2. They are used for data and control information under
command of the instructions .

3. Register file is accessed either directly or indirectly

through file select register.

SPECIAL FUNCTION REGISTER

1. Seven special function register .

2. They include TMRO register, program counter (PC ),
status register, I/O register and file select register .

3. Used to control the operations of the devices, used

by CPU and peripheral functions .

STATUS REGISTER

1. This register contains the arithmetic status of the ALU

and the RESET status and the page preselect bits



for program memories larger than 512 words .

OPTION REGISTER

1. It is a 6-—bit wide, write only register which contains
various control bits to configure the Timer 0/WDT

prescaler .

PROGRAM COUNTER ( PC )

1. It contains the address of the next program
instructions to be executed .

2. 9-bit register.

STACK

This device have a 9-—bit, 10-bit or 11 —bit wide, twc

level hardware push/pop stack.



|/O PORTS

control .

I/O register can be written

1. Port A
i. 4—bit /O register.
i. RA3—-RAO0 pins.
ii. File address 05H
2. PortB
i. 8—Dbit I/O register.
i. RBO—RB7 pins.
ii. File address OGH .
3. PortC
i. General purpose register .
i. File address O7H.
4. TRIS Register

TRIS register are

RESET .

write - only

and read under

1]

program

and are set upon



VIEMORY ORGANISATION

1. PIC16C54A memory is organized into program memory
and data memory .

2. Program memory accessed using one or two STATUS
register bits .

3. Data memory banks are accessed using FSR.

PROGRAM MEMORY ORGANISATION

PIC16C54A have a 9 —bit PC capable of addressing a
512 x 12 program memory space . The reset vector for this micro

controller is at 1FFH.

DATA MEMORY ORGANISATION

Data memory is composed of registers are bytes of RAM.
Therefore, data memory for a device is specified by its register file .

The register file is divided into two functional groups .



1. Special function register.

2. General purpose register .

INDIRECT DATA ADDRESSING (INDF) & FSR REGISTER

1. INDF register is not a physical register.

2. Actually addresses the register whose address is

contained in the FSR register .

TIMERO MODULE AND TMRO REGISTER

1. 8 —Dbit timer/ counter register, TMRO.
- Readable and Writable .

2. 8 —bit software programmable scalar.

3. Internal or external clock select.

- Edge select for external clock .

RESET

PIC16C54A may be reset in one of the following ways .



1. Power—ON-RESET (POR).

2. MCLR reset ( normal operation ).

3. MCLR wake-up reset ( from SLEEP ).
4. WDT reset ( normal operation ).

5. WDT wake-up reset ( from SLEEP ).

POWER — ON — RESET

This provides an internal chip reset for most power — up
situations . When the device starts normal operation, device operating
parameters ( voltage , frequency , temperature , etc. ) must be met to
ensure operation . If the condition are not met, the device must be

held in reset until the operating conditions are met.

DEVICE RESET TIMER ( DRT )

This provides a fixed 18 ms nominal time out on reset.

The DRT operates on an internal RC oscillator.



WATCH DOG TIMER

it is a free running on —chip RC oscillator which does
not require any external components . During normal operation or

SLEEP ,a WDT reset or wake-up reset generates a device RESET.

POWER - DOWN MODE ( SLEEP )

A device may be powered down ( SLEEP ) and later

powered up ( wake-up from SLEEP ).

SLEEP

If enabled, the WDT will be cleared but keeps running ,

the T, bit is set, To bit is cleared and oscillator a driver is

turned off.



NAKE —UP FROM SLEEP

The device can wake-up from SLEEP through one of the
following events .

1 An external reset input on MCLR / Vep.
2. WDT time out reset.
The WDT is cleared when the device wakes from

sleep, regardless of the wake-up source.

PIC16C5X COMPATIBILITY

To convert code written for PIC16CXX to PIC16C54A |
the user should take the following steps.

1. Check any CALL, GO TO instructions that modify the
PC to determine if any program memory page select
operations need to be made .

2. Revisit any computer jump operation to make sure
page bits are set properly under the new scheme .

3. Eliminate any special function register page switching .
Redefine data variables to reallocate them .

4. Verify all writeto STATUS, OPTION and FSR segments



since these have changed .
5. Change reset vectors to proper for processor used .
6. Remove any use of ADDLW and SUBLW instructions .

7. Rewrite any code segment that use interrupts .
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CHAPTER -4

AUXILLARY DEVICES

41 RELAYS

A relay is a switch used to turn other circuits on or off . It
is a transducer which changes an electrical signal to movement and
then back to an electrical signal. It is useful if we want

1. a small current in one circuit to control another circuit

containing a device such asa lamp or electric motor
which needs a large current .
2. Several different switch contacts to be operated

simultaneously .

The structure of a relay is shown in (fige) with its symbol
. the contacts may be normally open, normally closed or change over
. When the controlling current flows through the coil, the soft iron core

is temporarily magnetized and attracts the iron armature . This rocks on



its pivot and operates the contacts in the circuit being controlled .
When the coil current stops , the armature is no longer attracted and

the contacts return to their normal positions .

The current needed to operate a relay is called the pull -
in — current , & the drop out current is the smaller current in the coil

when the relay just stops working .

4.2 BRIDGE RECTIFIER

In a center tap full wave rectifier , only half o the
secondary winding is used at any time and the transformer has to
produce twice the voltage required . The problem does not arise if

four diodes are arranged in a bridge network as in (figf).

If A is positive with respect to B during the first half cycle .
D, & D; conduct and current takes the path AD: R D4sB. On the next
half cycle when B is positive, D1 & Ds are forward biased and current
follows the path BD3;RD;A . Once again the current through R is
unidirectional during both half cycles of input and varying d.c output is

obtained . This is a popular circuit because diodes are cheap .



All four diodes are available in one package, with two a.c

input connections and two output connections .

4.3 VOLTAGE REGULATOR

The function of a voltage regulator is to provide a stable DC
voltage for powering other electronic circuits . A voltage regulator is
capable of providing substantial current. 7805 used here is a series
regulator .  Series regulators use a power transistor connected in
series between the unregulated DC input and the load . The output
voltage is controlled by the continuous voltage drop taking place
across the series pass transistor . Since the transistor conducts in the
active or linear region , these regulators are also called linear regulators .
Linear regulators may have fixed or variable output voltage and could

be positive or negative .

7805 is a three terminal, positive fixed voltage reguiator .

The last two numbers indicates the output voltage .

(Fig g ) shows the standard representation of monolithic

voltage regulator . A capacitor C; ( 1 pF ) is usually connected



between input terminal and ground to cancel the inductive effect due
to long distribution leads . The output capacitor G, (1 aF )

improves the transient response .



BRIDGE RECTIFIER
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CHAPTER -5

SOFTWARE

5.1 ALGORITHM

1. Start by checking the start push button .

2. If the button in ON, the blower is started and the
cleaner travels forward .

3. If it is not switched ON, then the control goes to the

START push button .

4. check the stop push button .

5. The reverse push button is checked for
If it is ON stop travel and calla delay.

6. FElse go for the reverse sensor.
If the reverse sensor is sensed stop travel, give a
delay and then start the travel inthe opposite

direction .



If the reverse sensor is not sensed go for discharge
sensor .

In the case of sensing it stop the travel, give the
desired delay and then discharge .

Else goto the start.



5.2 PROGRAM

Hardware — OHC — 1 Board . PIC16C54 AT 4 MHz - RC OSC 10K /22 PF

Switch Inputs : 6 — RBO START PB
7-RB1 STOP PB

8 - RB2 REV PB

Sensor Inputs : 9-RB3 REV SENS

10 —-RB4 DCG SENS TRIS 6 - PORT B

Revtime sw 1aB2 : 11— RB5 RDLY 1a “1111 1111 “=FFH
1bB2 12 -RB6 RDLY 1b
Distime sw 2aB2 : 13 - RB7 DCGDLY 2a
Output 17 -RAQ BLO
18 —RA1 TRA TRIS 5—-PORT A

1-RA2 REV “ 0000 1000 “ = 08H



input

Distime sw 2bB1 : 2 —-RA3 DCGDLY 2b

LIST P =16C54

CBLOCK 0x10

DLY1
DLY2
DLY3
FRFLG
ENDC
PORTA EQU 5 . DEFINE EQUATES
PORTB EQU 6
ORG 00
MOVLW 08 : INIT PORTS
TRIS PORT A

MOVLW OXFF



TRIS PORT B
CLRF PORT A PORTS CLEAR
CLRF PORT B
CLRF FRFLG
MAIN GOTO START
MS200 MOVLW OXFF DELAY OF 200 MS
MOVWF DLY2
LP2
MOVLW OXFF
MOVWF DLY1
LP1
DECFSZ DLY1,1 GO TO LP2
GO TO LP1 RETLW 0
DECFSZ DLY2,1
DEBOUNCE : DEBOUNCE DELAY



MOVLW OXFF

MOVWF DLY1

LPDB
DECFSZ DLY1,1
GOTO LPDB
RETLW 0

START

SENSTRT
BTFSS PORT B, 0 . SENSE START PB
GOTO SENSTRT - LOOP IF O
CALL DEBOUNCE ;. DEBOUNCE
BTFSS PORTB, 0 - SENSE START PB
GOTO SENSTRT . LOOP IF O
BSF PORT A, 0 . BLOWER ON

BSF PORT A, 1 . TRAVEL ON



MAINSCAN

STPPB
BTFSS PORT B, 1 - SENSE STOP PB
GOTO REVPB - GOTO NEXTIF OFF
CALL DEBOUNCE . DEBOUNCE
BTFSS PORT B, 1 - SENSE STOP PB
GOTO REVPB - GOTO NEXT IF OFF
BCF PORT A, 1 - TRAVEL OFF
KEYOF
BTFSC PORT B /1 - SENSE KEY OFF
GOTO KEYOF
GOTO SENSTRT - SENSE START KEY
REVPB
BTFSS PORT B, 2 - SENSE REVPB

GOTO REVSENS - GOTO NEXT IF OFF



REVOFF

TRVON

CALL

BTFSS

GOTO

BCF

CALL

BTFSC

GOTO

BSF

MOVLW

MOVWF

GOTO

BCF

CLRF

CALL

BSF

DEBOUNCE
PORT B, 2

REVSENS

PORT A, 1
MS200
FRFLG, 0
REVOFF
PORTA, 2
OXFF 0, FF
FRFLG

TRVON

PORTA 2

FRFLG

MS200

PORTA 1

- SENSE REVPB

- GOTO NEXT IF OFF

: TRAVEL OFF

- CHECK REV STATUS

- IF ON SWITCH OFF

b

- ELSE SWITCH OFF

- SET FLAG ON

- AND TRAVEL CN

- SET REV IF OFF

: CLEAR FLAG

- CALL DELAY FOR

TURN

- TRAVEL ON



KEYREL

REVSENS

BTFSC

GOTO

BTFSS

GOTO

CALL

BTFSS

GOTO

BCF

CALL

BTFSC

GOTO

BSF

MOVLW

MOVWEF

PORTB, 2

KEYREL

PORTB, 3

DCGSENS

DEBOUNCE

PORTB, 3

DCGSENS

PORTA , 1

MS200

FRFLG, 0
REVOFF1
PORTA, 2
OXFF

FRFLG

. SENSE REVSENS

. SENSE REVSENS

: TRAVEL OFF

- CHECK REV STATUS
- |F ON SWITCH OFF

- ELSE SWITCH ON

- SET FLAG ON



GOTO TRVON1 . AND TRAVEL ON

REVOFF1
BCF PORT A, 2 . SET REV IF OFF
CLRF FRFLG . CLEAR FLAG
TRVON1
CALL MS200 ; CALL DELAY FOR
TURN
BSF PORT A, 1 . TRAVEL ON
MOVLW  0X14 . CALL 4 SEC DELAY
D.20
MOWF DLY3
LP3 CALL MS200 . 200 MILLISECONDS

DECFSZ DLY3,1

GOTO LP3

BCF PORT A, 1 : TRAVEL OFF



DELAY FOR REVERSING

BTFSS PORT B, 5

GOTO REVSW1B

BTFSS PORT B,6

GOTO B10

MOVLW 96H
MOVWEF DLY3
LP30 CALL MS200
DECFSZ DLY3, 1
GOTO LP30

GOTO TRON

B10

MOVLW 64H
MOVWEF DLY3
LP20 CALL MS200

DECFSZ DLY3 , 1

. TEST B2

B2 =0

o8]
N
Il
—_

. TEST B1

i
N
uy)
-

It
o

B2

DELAY FOR 30 SEC.

H
-

B1

Il
o

B2

DELAY FOR 20 SEC.



GOTO LP20
GOTO TRON
REVSW1B
BTFSS PORT B, 6 ; CHECK SW1
GOTO TRON B2 =0 B1 =20
B2 =0 B1 =1
MOVLW 32H
MOVWF DLY3
LP10 CALL MS200 DELAY FOR 10 SES.
DECFZ DLY3 , 1
GOTO LP10
TRON BSF PORT A, 1 : TRAVEL ON
DCGSENS
BTFSS PORT B, 4 . SENSE DISCHARGE
SENS
GOTO AGAIN ; SKIP IF O



BCF PORT A, 1 . TRAVEL OFF

DELAY FOR DISCHARGE

BTFSS PORT B,7 : TEST B2 GOTO DCG1B
GOTO DCG1B ; B2 =1
BTFSS PORT A,3 ; TEST B1
GOTO BB10 ; B2=1 B1=20
MOVLW OXFE B2 =1 B1 =1
MOVWEF DLY3

P51 CALL MS200 DELAY FOR 51 SEC.
DECFSZ DLY3 , 1
GOTO LP51
GOTO TRON3

BB10 ;. B2=1B1=20
MOVLW 96H
MOVWF DLY3



LOP30 CALL MS200 - DELAY FOR 30 SEC.
DECFSZ DLY3, 1
GOTO LOP30

GOTO TON3

DCG1B
BTESS PORT A,3 - CHECK SW1
GOTO  TRON(1 " . B2=0 B1=0

B2 =0 B1 =1

MOVLW  4BH
MOVWF DLY3

LP15 CALL MS200 - DELAY FOR 15 SEC.
DECFSZ DLY3,1
GOTO LP15
GOTO TRON3

TRON1

MOVLW 19H

MOVWF DLY3



LPO5 CALL MS200
DECFSZ DLY3, 1

GOTO LPO5

TRON3
BSF PORT A, 1

- DELAY FOR 05 SEC.

TRAVEL ON

AGAIN GOTO  MAINSCAN

END
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CONCLUSION

To conclude , our project would be economic method for

removing the dust from the spinning industry .

Removal of dust makes the environment of the textile
industry , free from pollution . Accumulation of cotton dusts may
cause breathing problem to the workers working in the industry . So

Over Head Cleaner provides a better working condition .

The cotton dusts , if present in the industry , cuts the yarn
and hence production is decreased . So by using this Over Head

Cleaner quality of production can be increased .

Our product will have good market because of its

comparatively low cost .



FEATURE ADVANCEMENTS

An obstacle sensor can also be programmed such that,

presence of any obstacle in the path of the travelling bed could be

sensed and cleared .
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SYNOPSIS

The proposed system aims at the transmission of analog
data over a distance as decided by the use of appropriate transmitter

and receiver .

The system works under two module , the TRANSMITTER

AND THE RECEIVER.

The transmitter uses the industry standard ICL7106 from
Intersil . This chip is capable of converting an analog input voitage
into a digital value . The digital data in parallel form is converted to a
serial form by means of 4021 shift register . The clock for the serial
data is provided by an oscillator which consist of a quartz crystal and
a 4060 divider , which basically a ripple counter that counts in the
up direction using positive logic. An 8 Hz signal which also happens
to be available from the 4060 is used to load the shift register . With
the output of the shift register , the start and stop bits are
automatically added . Thus the output is converted into an RS232

compatible serial data stream and then fed to a PC RS232 port via



an opto —isolator . The main advantage of such a design is that an
external power supply is not needed . The transmitted data stream
could be viewed in the PC using the RS232 interface . Then the
serial data is transmitted using a FM transmitter and received at the

other end using a FM receiver .

The receiver section contains an UART IM6403 which
converts the serial start, data, parity and stop bits to parallel data .
This is essentially a low power device . The output of the UART
goes toa 8- bit digital to analog converter with a regulation of 3.9 ms.

This gives an analog output which is the same as that transmitted .

Thus wireless communication is achievable .
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CHAPTER -1

INTRODUCTION

1.1  TELEMETRY

Telemetry is a way of reducing the time involved in

transferring the measured values to the required places . The

measurements are almost real time.

1.2 NEED FOR TELEMETRY

Measurement of any kind plays a vital role in any industry .
Measurement are of various kinds and the data measured are required by
many people for processing . This leads to the evolution of Telemetry’
which reduces the time involved in transferring the measured values to the
required place and also made these measurements almost real time for

many critical applications .



1.3 CLASSIFICATION OF TELEMETRY

Telemetry can be classified based on

Types of Modulation

1. Analog Telemetry System

2. Digital Telemetry System

1. ANALOG TELEMETRY SYSTEM

Analog Telemetry  System are used for sending
inherently analog information, such as voice, they can also be
used for sending analog information which has been converted digital
form . An analog communication system must accommodate many
uses at the same time, in order to get the most use and efficiency
from the equipment and circuitry at each end and the communication
links between them . Basically an analog communication system is
designed to handle a signal that can have any value within the total

allowable range. Some of these includes standard amplitude modulated



"AM) and frequency modulated (FM) band ratio, telephone lines
1(e} With the growth of communication for computer and digital
systems data is in digital form . Digital signals are really just a special

case of analog signals .

2. DIGITAL TELEMETRY SYSTEM

A digital system is designed to handle only digital signals ,
electrical signals  which can take on only certain predefined values .
instead of any value within a whole range . The entire  communication
system can be optimized to deal with these Vvalues . Digital
communication systems are used to meet the needs of most new
communication applications . A digital system that is handling signals
which were originally analog must first sample the analog signai and
convert it to digital format. Digital signals may also have to be encoded .
Multiplexing and modulation of digital are related to the same
operations  on analog signals , but with some differences  and

simplifications .



There are two types of medium used . One is wireless

sommunication which we use here and the other is fibre optic

communications .






CHAPTER -2

SYSTEM OVER VIEW

2.1 DESCRIPTION OF BLOCK DIAGRAM

The analog signal which is usually the output of any
transducer is fed to Analog to Digital converter . The input signal is

conditioned before feeding to Analog to Digital converter, shown (fig 1).

2.1.1 NEED FOR SIGNAL CONDITIONING

The process of modifying the transduced signal into a
usable format for the final stage of measurement is known as signal

conditioning .

The signal conditioning equipment may be required to do

linear processes like amplification , attenuation , integration



differentiation , additon and subtraction . They are also required to do
non — linear processes like modulation , demodulation , sampling ,
filtering , clipping & clamping , squaring , linearising or muitiplication by

another function etc.

The output of ADC which is in 8 —bit form is fed to a

parallel to serial converter .

The 8 —bit binary data is converted to a serial format by a
parallel to serial converter. This is fed by to a FMmodule for the

purpose of transmission . The transmission is through atmosphere .

RECEIVER

The FM receiver receives the serial data stream ,
converts to an 8 — bit parallel one using the UART IC IM6403 . The

parallel data is fed to a DAC to convert it to analog one.



2.3 TRANSMITTER SECTION

The circuit diagram shown in (fig 2) involves transmitter
section . The circuit consists of a converter IC , 24 — bit shift register .
The converter IC, ICL 7106 is an ADC and LCD driver (i.e), this chip
is capable of converting an analog input voltage into digital value and
drive a 3.5 digit LCD. The display information, intended for a 3.5 digit
7 — segment readout with polarity indicated , converted into an RS232
compatible serial data stream including start and stop bits with the aid
of a shift register , and then fed to PC's RS232 port via an opto —

isolator .

The clock for the serial data is provided by an oscillator
which consists of a quartz crystal of 32.768 KHz and a type of 4060
divider . Pin 7 of 4060 divider supplies the 2048 Hz shift register ciock .
An 8 HZ signal also available from 4060 divider is used to load the

shift register .

A 24 — bit shift register is built form three numbers of IC
4021 . This converts the parallel data into serial format. The 18 data

bits from ICL710€ is split into three bytes , each of which is headed



by a start bit and closed off by stop bit. The start bit is indicated by

a low level and the stop bit is indicated by a high level.

On a high level at pin 9 of IC 4021, the 24 bits are
loaded into the shift register. A subsequent ‘low’ level causes the bits
to be shifted out at the rate of clock applied to pin 10 of IC 4021 .
Trailing stop bits are automatically added to the end of the serial word .
The output of the shift register comes from pin 3 of IC4 which is the
cascaded output. This output appears as a data stream with a length

of 3 bytes of 10/2,048 secs =4.9 ms each, at intervals of 125 ms.

The output of the shift register drives opto — isolator IC5 via
resister R3 . At the PC side of the opto — isolator , the signal is
amplified by T1. The amplifier allows a relatively small drive current of
1mA to be used, while it has a positive effect on the current
consumption of the opto — transister . To enable data to reach the PC,
the computer must actuate the DTR line on its RS232 port (i,e) the
line is made to + 12 v . An active low at the shift register output
causes the LED in the opto—isolator to light , and T1 to conduct

consequently , the Rx D line is pulled to +12v. When T1 is switched



off , the internal pull—down resister of the interface pulls the line to

-12 v level.

At the converter side , the circuit uses the supply voltage
pin of the ICL 7106. This causes a few problem , though , because
the ‘low level supplied by the outputs of the ICL 7106 is not Ov, but
approximately Vec= -5V . Obviously , that level will not be recognized by
the CMOS logic connected to the outputs . this problem is solved by
raising the negative supply level of the circuit by about 2 v with the
aid of diodes D1,D2, and D3. At a typical supply voltage of 9v,
that creates a ground voltage level of about 2v, while the threshold

voltage of the shift register inputs lies at about 5.5v.

221 DISCRIPTION OF A TO D CONVERTOR

ANALOG SECTION

The (fig 3) shows the analog section of ICL710&. Each

measurement cycle is divided into three phase they are



a. Auto-—Zero (A/Z)
b. Signal integrate (INT)

c. De—integrate (DE)

a. AUTO-ZERO PHASE

During auto — zero three things happen . First, input high
and low are disconnected from the pins and internally shorted to
analog common . Second , the reference capacitor is charged to the
reference voltage . Third , the auto —zero capacitor Caz is charged to
compensate for offset voltages in the buffer amplifier , integrator and
comparator . Since the comparator is included in the loop , the A/Z
accuracy is limited only by the noise of the system. In any case the

offset referred to the input is less than 10 pv.

b. SIGNAL INTEGRATE PHASE

During this phase , the auto — zero loop is opened . the

internal  short is removed and the internal input high and low are



connected to the external pin . The convertor then integrates the
differential voltage between INHI and INLO for a fixed time . This
differential voltage can be with in a wide common mode range upto
one volt from either supply . If , on the otherhand, the input signal has
no return with respect to the convertor power supply , INLO can be
tied to analog common to establish the correct common mode voltage .
At the end of this phase, the polarity of the integrated signal is

determine .

C. DE-INTERATE PHASE

The final phase is de — integrate (or) reference integrate .
Input low is internally connected to analog common and input high is
connected across the previously changed reference capacitor . Circuitry
within the chip ensures that the capacitor will be connected with the
correct polarity to cause the integrator output to return to zero is
proportional to the input signal . Specifically the digital readings

displayed is 1000 ( Vin/VRer ) -



DIFFERENTIAL INPUT

The input can accept differential voltage any where within
the common mode range of the input amplifier, or specifically from
0.5 volts below the positive supply to 1.0 volt above the negative
supply . Inthis range , the system has a CMRR of 86db typical. The
integrator output can swing to within 0.3volts of either supply without

loss of linearity .

DIFFERENTIAL REFERENCE

The reference voltage can be generated any where within
the power supply voltage of the convertor. The difference in reference
for +ve (or) -ve input voltage will give a roll —over error. This can be
avoided by having the values of reference capacitor larger enough in

comparison to the stray capacitance .



ANALOG COMMON

The common pin sets a voltage that is = 2.8 v more(- ve)
than the +ve supply . The common voltage will have a low voltage

coefficient of 0.001% v , low output impedence of = 15Q and a

temperature coefficient typically less than 80 ppm/°c. In 7106 , the

internal heating which results from the LED drivers can cause some

degradation in performance .

DIGITAL SECTION

The digital section of ICL7106 is shown in the (fig4) . An
internal digital ground in this IC is generated from a 6v zener diode
and a large p channel source follower . It have a regulated supply and
a back plane drive . The segment drive is from 2to 8 mA , typical for
instrument size common anode LCD displays .

The clock arrangement method in the 7106 are

a. An external oscillator connected to pin 40 .

b. A crystal between pins 39 and 40 .



c. An R—-C oscillator using all three pins .

The clock circuit is shown in (fig 5)

The oscillator frequency is divided by four before it clocks
the decade counters . For three readings / second , an oscillator
frequency of 48KHZ would be used . Oscillator frequencies of 240KHZ
120KHZ , 80KHZ , 60KHZ , 48KHZ , 40KHZ , 33 1/3KHZ , etc, should
be selected for 60HZ rejection . For 50HZ rejection , oscillator
frequencies of 200KHZ , 100KHZ , 66 2/3 KHZ , 50KHZ , 40KHZ , etc.

are chosen.

The ICL 7106 are high performance , lower power 3 ' digit
A/D convertors containing all the necessary active devices on a single
CMOS IC which also includes 7 segment decoders, display drivers, a
reference , and a clock. The ICL 7106 will directly drive an instrument

size light emitting diode displays .



8 STAGE SHIFT REGISTER (4021)

The pin details of shift register (4021) is shown in (fig 6)

This IC accepts a parallel input and gives serial output with
the load at any time and it can be used also with serial input and
serial output . This package can be used as a 6,7 or 8 stage shift
right register . Stages may be cascaded for longer lengths which is

used in this project .

As a serial — in serial — out register , the load input should
be grounded . Data presented to the IN terminals gets shifted into the
first stage on the ground — to — positive transition (+ve edge) of the
clock input . In six successive clocking, this data appears at output 06 .
Another clocking transfers to output 07 & yet another to 08 . Additional
clocking will lose this bit of data unless stages are cascaded or data

is recalculated .

To parallel load data, apply an 8 — bit word to the p1
through p8 terminals , having the p1 bit nearest the input cf the
register and the p8 bit nearest the output. The load terminal is made

high , and the data immediately loads into the register . The load



terminal must return and stay grounded for normal register operation .
The clock must be noise less and have only a single ground — to —
positive transition per desired shifting. Clock rise and fall times should

be faster than 5 psec.

Maximum clock frequency is 5 megahertz at 10v and 2.5
megahertz at 5v. Total package current at a 1 megahertz clock rate is

2mA at 5v and 4mA at 10v.

BINARY RIPPLE COUNTER (4060)

The pin details of binary ripple counter (4060) is shown

(fig7).

This is a binary ripple counter that counts in the up
direction using positive logic . Feedback available at the clock input
allows input conditioning (or)use of a reference — contained crystal

(or)R — C oscillator .

The reset input is normally held at ground . Each time the

clock changes from positive to ground , the counter advances one



count. The 4 output divides the input clock by 2*=16 up througnh the
14 output which divides by 2' = 16,384 . No outputs are availabie for

divisions of 2,4 ,8 and 2048 .

Since this is a ripple counter , the output changes in
sequential order . In correct counts will briefly result during settling

time .

The crystal oscillator connections are shown in the figure .
When used as a divider only, the clock input must be bounceless and
noise free, and have rise and fall times faster than 5Susecs . Bringing
the reset Input positive for a minimum of half a pseconds resets ali

counter stages to zero.

Power supply current is 0.4 mA at S5v and 0.8 mA at 10v
for a 1 mHZ clocking rate . An extra 2mA is needed by the clock is
used in an astable (or) crystal mode . Maximum clock frequency is

1.75 megahertz at 5v and 4 megahertz at 10v.



OPTO - ISOLATOR

Opto — isolator is a small circuit which combines a LED and
a photo — sensitive device inside a light proof chamber . The
commercial opto — isolators are now made by foreign concerns , such
as Texas , GE , Monsanto and RCA . Texas Til Il is an opto — isolator
containing a LED and a phototranistor in one envelop using

dual —in —line (DIL) package . (fig 8).

Texas opto—isolator type Til—Ill is shown in figure . There
is no electrical connection between the LED and the photo — transister .
The opto — isolators are used to couple hot or live chassis of main
operated equipment. The opto — isolator can be used to enable logic
circuits to switch on mains equipment using SCR or triacs . The opto —
isolators provides safe hazardless coupling to live main circuit , which

does not use isolating transformer .



2.4 RECEIVER SECTION

The transmitted data in serial form is received by an
FM receiver . The serial data is converted to a parallel one using the
UART ICIM 6403 . The output of the UART is given to DAC 280"

which converts the digital data to give an analog output .

24.1. DAC ( DIGITAL TO ANALOG CONVERTER )

The DAC 0808 series is an 8 — bit monolithic digital to
analog converter, featuring a full scale output current settling time of
150 ns while dissipating only 33 mw with +5v supplies. No
reference current ( | ) trimming is required for most applications
since the full-scale output current is typically +1 LSB of 255 Il /
256 . Relative accuracies of better than +0.19 % assure, 8 — bit
monotonocity and linearity while zero level , output current of less
than 4 pA  provides 8 —bit zero accuracy for | > 2 mA . The
power supply current of the DAC 0808 series are independent cof bit

codes, and exhibits essentially constant device characteristics over



the entire supply voltage range . The DAC 0808 will interface

directly with popular TTL , DTL or CMOS logic levels .

The most important characteristics of a DAC converter is
resolution . This is determined number of bits in the input binary
word . Fora converter with 8 binary inputs resolution in one part in

256 (2°).

242 UART ( UNIVERSAL ANSYCHRONOUS RECEIVER

TRANSMITTER )

The IM6403 is CMOS / LSI UART for interfacing
computers or microprocessors to Asynchronous data channels. The
receiver converts serial start, data, parity and stop bits to parallel
data verifying proper code transmission , parity and stop bits . The
transmitter converts parallel data into serial form and automatically adds
start, parity and stop bits. The data word length can be 5,6,7 or 8
bits . Parity may be odd or even. The stop bits may be 1 or 2 ( or

1% and 1 when transmitting 5 —bit code ). The IM6403 can



be used in awide range of applications including modems , printers ,

peripherals and remote data acquisition systems .

FEATURES

1. Low power - lessthan 10 mw typically at 2 MHz .

2. Operation upto 4 MHz clock .

3. Programmable word length , stop bits and parity .

4. Automatic data formatting and status generation .

5. Compatible with industry standard UART ‘s .

6. On - chip oscillator with external crystal .

7. Operating voltage - IM6402 /6403 : 5v .

With the proposed system reception of the transmitted

data is achievable within 60 feet.



XILUTANOS

TITIVY v
oL
vixag

b X FA1F03Y

LIWSN (mﬁ.h

W4

() =9y

W4

——

XILUIANGD

TvIyag
ay

\ J\

[FTviE e

X3LLFTANOY
IvLI9)1g
aL
07vNYy

WVYes9vICr

Ho0T¢




TRANSMITTER CIRCUIT

+5N

5 .y 3
e a M
. o —
e - . B ¢
2 3351 T+ -
< Sldo— ’
IS
- H=o
o o o=
o © I 9
- X 3 E]
e t
i
D L3
| oo v sz Ty
1 H
! i
i {
L i
— { !
! 3
> =R pon il
w3 i T
o= 1 ««. NORIN 0
: ; e T _
oz 2 i1 3 VNI Elww.
-z B : _ IR _
\ oA d o j—o ] 10075 dl:vatun
M < O x 0 : AL M
" - X Nl raE T
L O
SR sid
Y - me,w%po
o 2355 [ L c e & ‘
/>>>\....rM = &:mlﬂlﬁ
ln &y N LT«.QM | l
. = el ol bl ] [
_$\ - Ml v m,wmm
. - E———k
ollxi VTI‘|.<,>\<|I.|| muw. x Mw
@y ( "~ [ X4
& AT S
© o gdl=
- <& i e
2<e 8




|
— AN| {
MO ¢— — @ DT NI
Gt
1adNI !
i
(F)3c 5 2py |
1
]
IQZQZZQQ
— dﬁ
| |
! iy
AT AYTH
9 LndN) !
|
ALNT
11@..!@@ H NI
ALY ¥ Vdnoy ,
Zly Zhy
N ¢
NoiLogg :\l* iz vrot

trligig oy x
+

S B At et e ot ot ——-  —

muxu
nru.ll | L
T —

Lz bz ) ~ .n@e 9g | ¥¢
R S T TR T T T T e T T W R

0IL|LoIL™ 40 Noiz738 90Ty



AL L NI N INT

| a R S ;S - (¥)-1904
| M RN %€ LT " av
oS5 J fcjgd ¢d*_.mm®. ,?r;ﬁc T
qu,rnv.r,w\,\/\ﬁ ] -
_ hEA 70Y LNOD . A
_ 51907 b /ﬁ_ oo d
) “ “dlo
) — NGy Waddt
| ﬂ . 4 SYIMAC
]
__ {iMN N SMaY mTw%%::E pebnoy L HoLINS oL
! 1:5?6
| P e PR
| Holv
_ ] LndrLna
_ LN3W
_ = LIS
_ ; 7Ce>34 3¢o> 3¢ 3C073¢
_ oat ™ NINL3S L L083HB3T L LvaweisS L
_ . LdLne LNIWYLIS
_ TR L
| Aantg mw<ia €21
| v
| ﬁ
k4 R _ L] (o~
g — - —
FNY TS AWD
Ve 7,
o9 md — ) n
wﬂg p b=l g w =
o~ N 1Y



W et o o Sy wm e ——

4
5
-
4

(Foik) AND L0

(90i1L) L83L
J0LY1 1050
— MIN 1vyNIInd
W
M TYLSAYI
Y be U
!
TWE.T |
"YW\ _
|
¥7INNOI OL >\_ "
¥ /— |
|

S1INJ¥IIHI0T1D



Q.STAGE SHIFT REGISTER (ac2)

+370 415V

BINARY  R|PPLE COUNTER

(4060)
a+3 10 +I5V
1 g
::c ' 10 g
390k
150K ATk 4.1% ﬁ‘R loo PF
IN

(XTAL osciLaTor)  (SCHMITT TRIGGER)D

(Rc 0scILLATOR)



OPTO - ISOLATOR

Il i I e s 3

ProTo TR ANSISTOR

F16:-(8)



;:ET” Appendix

——



PIC16C58A Enh. PICi6C3X

11.0 ELECTRICAL CHARACTERISTICS - PIC16C58A
Absolute Maximum Ratings' z

Ambient Temperature under bias............. e evnteseesenesevieaacresaresanresraasens rerevrsasinenteseriees vreeesrerteenenens £5°C to +125°C
Storage Temperature ......... JO T OO PRSP R L - resrresaresssrrasirent eeriereeeeresire e -65°C to +150°C

voltage on VoD with respect to NS vuverieeeemersssesmesionssnovasssanesnesnansentsiss eeebeseesenseresheenesenas SRR s s 010 +7.5¢
Voltage on MCLR with respect to VSERY oo csssssessss st AR Oto +14%
Voltage on all other pins with respect to VSS ........ . IR AR -0.6V to (Voo + 0.6\)
Total Power Dissipation™ ..o e e 800 MW

Max. Current out of VSS Pilt ceocceuivrienserenes:
Max. Current into VDD PIN wecriirisreerssaies
Max. Current into an input pin (TOCKI only)
input Clamp Current, Ik (V1 < 0 or Vi > VoD)
Output Clamp Current, ok (Vo< 0orvVo> Vob)

o e AR SR L R ST

' pMax. Output Current sunk by any VO pift.ceeeeierers
1‘3 Max. Qutput Current SOUFCAT DY BNY YO PIMlcovricvmreessisssserasgasenss s seess s e s
i max. Output Current sourced by a single VO port
‘ PORTA oeeereeiresararresesssasraesasatsaesrentatsssamsssessisnses roravenerenrsessantters
! POKTB
Max. Output Current sunk by & single /O port
PORTA...
PORTB e s s
f Note 1: Power Dissipation is calculated as follows: Pdis = VoD x {I0D - £ ior} + Z {(VD0-VOH) x loH] + (VoL x lot}
Note 2: Voltage spikes below Vss atthe MCLR pin, inducing currents greater than 80mA, may cause latch-up. Thus,
a series resistor of 5010022 should be used when applying a “low” level to the MCLA pin rathers than puting
this pin directly to Vss ' '
o8 Py R e S e Aianent . ama
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Voliage Regulator

Table. 6.1. Electrical characteristics of 7805 voltage regulator

Absolute Maximum Ratings

Input Voliage (S V through
{24 V)
intemal Power Dissipation
Stocage Temperature Range
Operating Junction
Temperature Range
WAT800
HATE00C
T808C

tiectricsd Characteristics Vi = 10V, Igyr = 500 mA, 0°C = T,

arcrwise specified

ISV

0V

internally Hmited
~65°C 1o + 150°C

18 V)

- 55°C 10 + 150°C
0°C 1o + 125°C

N
LA
.

2 125°C, € = 0.33 uF, Cyip = 0.1 uF, vnless

e e

Charscieristic Cuadition Min  Typ Max  Uai
Craput Yultage Ty = 25°C 48 ° 59 52 \%
T TVaVy sV 3 o mv
j.ne Regulaion T,=25°C
§VeVy=s1i2V i 50 mV
. B SmAslgyr = 1.5 A i5 100 mvY
L Regulation T, = 25°C
250 mA = Lyp £ 750 mA 3 Su my 3
— TVeVys20V
Oupat voltage ; T?S‘V:/OUT %= 1.0A 475 525V g
(Ju(::;.('unrnl T, = 25°C +.2 8.0 mA ;
- o with line TV x VIN =25V o 1.3 BA ;
Quceaent Cumresit Change
with load S mA 2 lgyp 2 LOA "'“‘&;; V _—uAﬁ»
(Oniput Noiss VQ;XI;IK Tp=25°C, 10 Hz x 1 % 100 kiz 40 wv )
pple Rejection f=120H 8V V=18V 62 78 a8
Do Voitige ooy = LO A, T, = 25°C 20 v
Oups Resistance f=1kHz 17 o6
u:anmuu Curent T, =2C. V=35V 750 i
Pesx Outpus Curest T, = 25°C 22 A o
A;;;:};n;m.uuw Coelticient of loor = S mA 0°C = T, s 125°C 1.1 mV/”E—

LR VOGS
ORI

Matal Can Package
Aluminum

Plastic Package
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