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SYNOPSIS

Monitoring the electrical parameters of a motor is
essential in college laboratories and industries.For the
measurement of electrical parameters.Individual meters are used
to measure current. voltage. speed. Temperature and frequency.
Individual meters increase the cost and space required .also human
error 1s unavoidable during observation. So we have developed an
Instrument which measures all the electrical parameters using
single instrument. A PIC microcontroller is used as processor
which reads all the electrical parameters from the motor through
Analog to Digital Converter and displays all the electrical
parameters using seven segments LED Display sequentially. Since
we have used embedded technology. the hardware is very compact

in size and the cost involved is also very low.
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CHAPTER-1

P Aok
INTRODUCTION

Most men are supposed to devote their time on
creative work in order to improve the way and standard of living
and comfort for the human society. But in reality many are
employed only in doing the same work in a mechanical manner.
Doing the same type of work repeatedly for days together cause
strain and fatigue. Hence he has limitation in respect of speed and

perfection while doing any repeated and routine jobs.

1.1. CONCEPTS OF MICROCONTROLLER

A microcontroller — one of the great inventions
in digital electronics comes to rescue of the human being from the
above drawbacks. Then the microcontrollers have begun to occupr
a prime position in our daily life. Now a days microcontroller are
used in computer,robotics.control of missile, satellite and industrial
process control, biomedical field etc. to get accuracy. speed of
work and easy to handle.

Motor monitoring is one of the essential requirements in
college laboratories and industrial testing. For this individual meter
are used for measurement of various parameters. Due to this size
and cost is more and also human errors are introduced when
readings are taken. The errors are avoided by constructing all the

individual meters into single one using microcontroller.
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1.2. GENERAL BLOCK DIAGRAM

The block diagram representation of
Motor Monitoring system is shown in the Fig.1.1

For the measurement of voltage. the voltage input
from the motor is stepped down by using suitable potential
transformer. The reduced voltage is rectified and filtered and it is
given as input to the multiplexer.

For the measurement of Current, the
Current input from the motor is stepped down by using suitable
potential transformer. The reduced current is rectified and filtered
and it is given as input to the multiplexer.

For the measurement of temperature. the sensor
which is connected to the motor body senses the temperature and it
1s converted into electrical signals which is amplified and given as
input to the multiplexer.

For the measurement of frequency. the voltage
input signal is used. The voltage input signal which crosses the
zero levels are measured with the help of PIC microcontroller.

For the measurement of speed. the proximity
sensor converts the number of revolutions into pulses. The pulses
are again converted into voltage by means of Frequency to Voltage
converter and it 1s given as input to the multiplexer.

All the mput parameters are given as input to the

multiplexer which allows only one output at a time. The output of



the multiplexer is given as input to the Analog to Digital converter
which converts the analog input into digital output. The Digital
output is given to PIC microcontroller for storage and all the input

parameters are displayed by means of seven segment LED display.
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CHAPTER 2

2.1.PIC 16C628 ARCHITECTURE
PIC 16C628 is one of the most popular 8 bit

microcontrollers. It is an 18 pin DIP fabricated on a single chip. It
clock speed is 10 MHZ. It has 33 single word instructions. The
architecture i1s shown in Fig.2.1. Various blocks are explained
below.

2.1.1. ARITHMETIC AND LOGIC UNIT:

The arithmetic and logical unit perform various
arithmetic and logical operations such as addition. subtractions.
AND, OR, X-OR and rotate an 8 bit number. For ALU operation.
one data must be in W register.
2.1.2.W REGISTER:

It is an 8 bit working register used for ALU
operations. It is not an addressable register.
2.1.3.STATUS REGISTER:

The status register contains the arithmetic status ot
ALU, reset status and bank select bit for data memory. There are
three flags used to know the status of ALU such as Digit carry flag.
Carry flag and zero flag.
2.1.4.PROGRAM COUNTER:

The program counter (pc) is 13 bits wide. The low
byte is PCL register which is readable and writable register. The

high byte of the pc is neither directly readable nor writable and



comes from PCLATH register. It 1s a register used to store the
address of the next instruction to be executed.
2.1.5.STACK:

The PIC 16C628 has an 8 deep x 13 bit wide
hardware stack. The stack space i1s not part of either program or
data space. The stack pointer is not readable or writable. The stack
operates as circular buffer. (1.e.)After it has been pushed 8 times.
the ninth push was stored from first push.

2.1.6. MEMORY ORGANISATION:

There are two memory blocks in PIC 16C628
microcontroller.

1. Program memory.

2. Data memory.
2.1.7.PROGRAM MEMORY ORGANISATION:

The PIC 16C628 has a 13 bit program counter
capable of addressing 8kx14 program memory space. For PIC
16C628. the first 1kx14 are physically implemented. Accessing
allocation above the physically implemented address will cause a
wrap around. For example PIC 16C628 locations 20h. 420h. 820h
will be the same instruction.

The reset vector 1s at 0000h and interrupt vector is

at 0004h.



2.1.8.DATA MEMORY ORGANISATION:

The data memory is partitioned into two areas.
The first is the Special Function Register (SFR) area. while the
second is the General Purpose Register (GPR) area. Data memory
1S partitioned into two banks which contain GPR & SFR.Bank 0 is
selected by clearing the RP0O bit(STATUS).Bank 1 is selected by
setting the RPO bit(STATUS).
2.1.9.GENERAL PURPOSE REGISTER FILE:

All devices have some amount of GPR area. Fach
GPR i1s 8 bits wide and is accessed either directly or indirectly
through the FSR.
2.1.10SPECIAL FUNCTION REGISTERS:

The Special function Registers are used by CPU
and Peripheral function to control the device operation. These
registers are static RAM.
2.1.11.1/0 PORTS:

The PIC 16C628 has two ports namely Port A &
Port B .Some port pins are multiplexed with an alternate function
for other features on the device.
2.1.12.PORT A AND TRIS A REGISTERS:

Port A is a 5 bit wide latch.RA4 is a Schmitt
Trigger input and open drain output. Setting a TRIS a bit will make
the corresponding PORT A pin an input. Clearing a TRIS A bit

will make the corresponding PORT A pin an output.



2.1.13.PORT B AND TRIS B REGISTERS:

PORT B is an 8 bit wide bidirectional port .The
corresponding data direction register is TRIS B.Clearing a TRIS B
bit will make the corresponding PORT B pin an output. Setting a
TRIS B bit will make the corresponding PORT B pin an output.
2.1.14.DATA EEPROM MEMORY:

The EEPROM data memory is readable and
writable during normal operation. These are four SFRS used to
read and write this memory. These registers are

» EECONI1
» EECON2
» EEDATA
» EEADDR

EEDATA holds the 8 bit data for read/write and
EEADDR holds the address of the EEPROM location being
accessed.PIC 16C628 devices have 64 bytes of data EEPROM with
and address range form Oh to 3Fh.EECONI is the control register
with five low order bit implemented. Control bits RD and WR

initiate read and write respectively.



2.2.FEATURES OF PIC 16C628 MICROCONTROLLER
» Only 35 single word instructions
» All instructions are single cycle except for program branches
which are two cycle.
» 14 bit wide instruction
» 8 bit wide data path.
» 15 special function hardware register
» Eight level deep hardware stack
» Direct, Indirect and Relative addressing Modes.
» 13 I/O pins with individual directional control
2.3.SPECIAL FEATURES OF PIC MICROCONTROLLER
» In circuit serial programming
» Power on reset (POR)
» Power up timer (PWRT)
» Selectable Oscillator options
» Watchdog timer (WDT)
» Code protection

» Power saving SLEEP mode



CHAPTER 3

HARDWARE
3.1. MEASUREMENT OF VOLTAGE

In this section, voltage input from the motor is
measured. The circuit diagram for voltage measurement is shown
in Fig.3.1.It consists of 230/12v step down potential transformer.
Bridge rectifier, capacitor filter, protection zener and variable
potentiometer. The voltage from motor is given to 230/12v
potential transformer where the voltage is reduced to 12v.The
bridge rectifier is connected to the secondary of the potential
transformer. During the positive half cycle. the diode D1 and D3
conducts and during the negative half cycle. the diode D2 and D4
conducts .So the output voltage is unidirectional. That is the AC
voltage is converted into DC voltage. In order to avoid the ripple in
the DC output, Capacitor filter is used. The filtered output voltage
i1s available across variable potentiometer which is given as input to
the multiplexer.Zener diode is used as a regulating element,

3.2. MEASUREMENT OF CURRENT

In this section. current input from the motor is
measured. The circuit diagram for current measurement is shown
in Fig.3.2.It consists of 3A/300mA step down current transformer.
Bridge rectifier, capacitor filter, protection zener and variable

potentiometer. The current from motor is given to 3A/300A current
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transformer where the current is reduced to 300mA.The bridee
rectifier is connected to the secondary of the current transformer.
During the positive half cycle, the diode D1 and D3 conducts and
during the negative half cycle, the diode D2 and D4 conducts .So
the output current is unidirectional. That is the AC current is
converted into DC current. In order to avoid the ripple in the DC
output, Capacitor filter is used. The filtered output current is
available across variable potentiometer which is given as input to

the multiplexer. Zener diode is used as a regulating element.
3.3. MEASUREMENT OF SPEED

In the section, the speed of the motor is measured.
The circuit diagram for the speed measurement is shown in
Fig.3.3.It consists of proximity sensor, Frequency to Voltage
converter (2917) and Relay driving circuit. The proximity sensor
converts the number of revolutions into pulses. The pulses are
given as input to the Frequency to Voltage converter through pin
1.The Frequency to Voltage converter converts the pulses into
voltage linearly. The output of the Frequency to Voltage converter
is available at pin 3 and 4.which is given as input to the
multiplexer.

The reference input for Frequency to Voltage
converter is given through potentiometer p3 at pin 10.The internal
comparator compares the reference input and measured input. If

the measured input is above reference input, the pin 8 will give



signal to the transistor which operates the relay to indicate that the

speed is increased rated speed.

3.4. MEASUREMENT OF TEMPERATURE

In this section, the motor temperature is measured.
The circuit diagram for temperature measurement is shown in
Fig.3.4. It consists of an IC LM324, Temperature sensor and Relay
driving circuit.

The 1IC LM324 consists of four op-amps such as
Al. A2. A3, A4.The op-amp Al is used for voltage stabilization.

The Temperature sensor (Diode) is connected
between inverting input and output of the op-amp A2.if the
temperature varies, the junction drop across the diode varies which
results in change in input voltage to inverting terminal of op-amp
A2.The output of op-amp A2 is given to inverting terminal op-amp
A3 which acts as an amplifier. The output of the op-amp A3 is
given as input to the analog multiplexer.

The op-amp A4 acts as a comparator . The op-amp
A4 compares the measured temp and reference temperature. If the
temperature is above reference valued. the op-amp give signal to
the driver circuit which switch on the relay to indicate that the

temperature is exceeding the limit, by means of LED.



3.5. MEASUREMENT OF FREQUENCY

For the measurement of frequency. the
voltage input signal is used. The voltage input signal which crosses
the zero levels are measured with the help of PIC microcontroller,
By means of programming, it can be displayed using Seven

Segment LED Display.
3.6. PROCESSOR SECTION:

The circuit diagram of processor section is shown
in Fig3.6.. It consists of multiplexer, Analog to Digital Converter.
Tristate buffer and PIC 16C628 microcontroller. All the input
parameters are given as input to the multiplexer . The PIC 16C628
microcontroller send the address to the multiplexer which allows
only one parameters at a time to Analog to Digital converter.

After the SOC signal is given to the Analog to
Digital converter, it converts the analog signal into Digital signal.
After the conversion process. the Analog to Digital converter send
EOC signal to microcontroller and the digital data available on the
data bus is stored in the memory of the microcontroller.

Then the microcontroller sends next address to the
multiplexer and the same process continues until all the input
parameters are scanned.

There are two tristate buffers used in this section
to access the port B pin as input port as well as output port. When
Tristate buffer 1 is enabled, port B acts as an input port and when

Tristate buffer 2 is enabled. port B acts as an output port.



3.7. DISPLAY SECTION

The circuit diagram of Display section is shown in
the Fig.3.6.1t consists of four decoders(IC 4094) and four seven
segment LED display. Each decoder consists of three important
pins called as Data, Strobe, and clock. The Strobe and clock signal
i1s given to all the decoders. The binary data from the
microcontroller is given to the data pin of the decoder. After the
clock pulse is given, the first data is displayed on the seven
segment display and it is shifted to second display and so on. Thus

an input parameter is displayed on seven segment LED display.
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3.8.DESCRIPTION OF HARDWARE DESIGN

The circuit diagram of the motor monitoring
system is shown in the figure. It consists of various sections such
as voltage measurement and frequency measurement sections. In
the voltage measurement section, the voltage input from the motor
is applied to 230/12v step-down potential transformer. where the
voltage is reduced to 12v .The Bridge rectifier converts the Ac
voltage into Dc voltage.(i.e)During the positive half cycle. the
output voltage is positive for full half cycle. During the negative
half cycle .the diodes D2 and D3 are forward biased and the output
voltage 1s also positive for remaining half cycle. The rectified
output contains Ac components and the D¢ parts. The Ac
components called ripples should be removed to get a smooth
output. Therefore it is necessary to include filter between rectifier
and the output to avoid the ripples. The filtered output voltage
which 1s available across potentiometer is given to A0 of the
multiplexer.

In the current measurement section. the current
input from the motor is applied to 3A/300mA current transformer.
where the current is reduced to 300mA. The Bridge rectifier
converts the Ac current into Dc current.(i.e.) During the positive
half cycle, Diode D1 and D4 are forward biased and the output
current 1s positive for full half cycle. During the negative half

cycle. Diode D2 and D3 are forward biased and the output current



is positive for full half cycle. The rectified output contains Ac
components as well as Dc components. The Ac components called
ripples are removed to get the smooth output. Therefore it is
necessary to include the filter between rectifier and output to avoid
the ripples. The filtered output voltage which is available across
potentiometer is given to Al of the multiplexer.

In the speed measurement section. the proximity
sensor converts the motor revolution into pulses which is applied to
the pin 1 of the frequency to voltage converter. The Frequency to
voltage converter converts the pulses into voltage linearly. The
output voltage which 1s available across pin 3 and 4 is given to the
A3 of the multiplexer. The reference input is given to pin 10 of the
Frequency to voltage converter through potentiometer pl and p2
.The internal comparator in the Frequency to voltage converter
compares the reference input and measured input. If the measured
input exceeds reference input the signal is given to transistor T1 to
operate the relay and LED to indicate that the speed is above
normal.

In the temperature measurement section. the [C
L.M324 consists of four op-amps such as Al. A2.A3 and A4.The
op-amp Al acts as a voltage follower and it is used for voltage
stabilization. The Temperature sensor is connected across inverting
terminal of op-amp A2.The reference input is given to non-
inverting terminal of A2 through potentiometer p1.1f the

temperature varies, the junction drop across diode varies which



causes the change in output voltage of op-amp A2.The output of
op-ampAZ2 is given to inverting terminal of op-amp A3 which is
available across p2 is given to A4 of multiplexer. The op-amp A4
compares the measured input and reference input if the measured
input is above reference input. the output of op-ampA4 will give
signal to transistor to switch on the relay and LED to indicate that
the temperature is exceeding the limit.

In the frequency measurement section. the voltage
input signal which crosses the zero levels are measured and
displayed by means of programming in PIC microcontroller.

All the input parameters are applied to multiplexer
4051 which allows only one output depends upon the status signals
given to the multiplexer. First the microcontroller sends status
signals to the multiplexer and SOC to the Analog to Digital
Converter. Then the multiplexer sends the voltage input to the
Analog to Digital Converter and then Analog to Digital Converter
starts converting the analog signal into Digital signal. After
converting the analog signal into Digital signal the Analog to
Digital Converter send EOC signal to microcontroller to indicate
that the conversion is over. The Digital Data which is available in
the port B pins is stored in the memory of the microcontroller.
There are two tristate buffers used to use port B pins as mput port
as well as output port. If the tristate Buffer 1 is enabled. Port b is
used as input port and vice versa. Then the microcontroller sends

next status signals and the process continues until all the

[99]
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parameters are scanned. The data which is available in the
microcontroller is sending to data pin of the last IC 74241 decoder
and data is transferred to next decoder and so on. The clock and
strobe signals are given to all the decoders from the
microcontroller. Thus the digital data is displayed using seven

segments LED.
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4.1. FLOWCHART:

( START )

A

GET THE INPUT PARAMETERS

Y

GIVE ALL THE INPUT
PARAMETERS TO MULTIPLEXER

<Y

4

SEND THE ADDRESS TO
MULTIPLEXER AND SOC TO ADC

convgrter

IS
CONVERSION
COMPLETE?

NO

STORE THE DIGITAL DATA IN
MEMORY

y

DISPLAY THE INPUT PARAMETER

NO

IS ALL
PARAMETER
SCANNED?




INDF EQU 00 ;register file definition
TMRO EQU 01
PCL EQU 02
STATUS EQU 03
FSR EQU 04

PORTA EQU 05
PORTB  EQU 06
OPTION REG EQU 8]

TRISA EQU 83

TRISB EQU 86

RBO0 EQU 00 .port 'B' definition
RBI EQU 01

RB2 EQU 02

RB3 EQU 03

RB4 EQU 04

RB5 EQU 053

RB6 EQU 06

RB7 EQU 07

Z EQU 02
C EQU 00
RA4 EQU 04
RA0  EQU 00



RAl1 EQU 01
RA2 EQU 02
RA3 EQU 03
RA4 EQU 04
RB7 EQU 07

F EQU 01
SCRTCHO EQU 20
SCRTCHI EQU 21
LSD EQU 22
MSD EQU 23
MMSD EQU 24
VOLTAGE EQU 25
TMR_COMP EQU 26
COUNTER_100MS 1 EQU 27
COUNTER 4MS | EQU 28
TMR_COMP | EQU 29
UNIT EQU 2A
TENS EQU 2B
HUND EQU 2C
CURRENT EQU 2D
DSP EQU 2E
SPEED EQU 2F
AARGBO EQU 30
BARGBO EQU 31
AARGBI EQU 32
LOOPCOUNT EQU 33
DISP STROBE EQU 0

DISP_DATA EQU 2



DISP CLK EQU 1
RA3 EQU 3
RA7 EQU 7
#DEFINE DATA HI BSF PORTB, DISP DATA
#DEFINE DATA_LO BCF PORTB, DISP DATA
#DEFINE CLK_HI BSF PORTB, DI SP CLK
#DEFINE CLK_LO BCF PORTB, DISP _CLK
#DEFINE STROBE_HI BSF PORTB, DISP STROBE
#DEFINE STROBE LO BCF PORTB, DISP STROBE
DIS NOP .display 7 segment data
serially

MAINO RLF SCRTCHI,F

BTFSC STATUS.C

GOTO MAINI

DATA LO

GOTO MAIN2
MAINI DATA HI
MAIN2 NOP

NOP

CLK_HI

NOP

NOP

CLK _LO

NOP

NOP

DECFSZ SCRTCHO.F

GOTO MAINO



STROBE HI

NOP

STROBE LO

DATA LO

RETURN
LUT ADDWEF PCL.F . 7 segment lookup table
RETLW B'00000011"  :0
RETLW B'10011111" ;1
RETLW B'00100101"
RETLW B'00001101"
RETLW B'10011001"
RETLW B'01001001°
RETLW B'01000001 6
RETLW B'00011111" 7
RETLW B'00000001" 8
RETLW B'00011001" 9

B 10

)

DELAY  MOVLW OXFA :4000 MICRO SEC (1:16 * 250)

MOVWF TMR COMP 1 :800 msec delav routine
REPS MOVF TMR _COMP 1. W

XORWF TMRO,W

BTFSS STATUS,Z

GOTO REPS

MOVLW 0XFA

ADDWF TMR _COMP I F

INCF COUNTER _4MS 1.F

MOVLW 0X19

~40 -



XORWF COUNTER _4MS 1, W:IS4MS*25=00MSEC

OVER

BTFSS STATUS,Z

OTO REPS

CLRF COUNTER 4MS |

INCF COUNTER_100MS 1.F

MOVLW 0X0A 100 MSEC DELAY

XORWF COUNTER_100MS_1.W

BTFSS STATUS,Z

GOTO REPS

CLRF COUNTER 100MS 1

RETURN

BINBCD CLRF MSD:8 bit binarv to BCD routine convertion
MOVWF LSD
TENTH MOVLW 10
SUBWF LSD.W
BTFSS STATUS.C
GOTO OVER
MOVWF LSD
INCF MSD.F
GOTO TENTH
OVER RETLW 0
MUL MOVLW 0X08 :speed data * 4 multiplication routine
MOVWF LOOPCOUNT
MOVF AARGBO,W
LOOP RRF BARGBO. F
BTFSC STATUS.C

=47 -



GOTO LUM
DECFSZ LOOPCOUNT. F
GOTO LOOP
CLRF AARGBO
RETLW 0X00
LUM BCF STATUS,C
GOTO LUMO8
LOOPUM RRF BARGRBO. F
BTFSC STATUS.C
ADDWF AARGBO, F
LUMO08 RRF AARGRBO, F
RRF AARGBI, F
DECFSZ LOOPCOUNT. F
GOTO LOOPUM
RETURN
START CLRF PORTA
CLRF PORTB .clear all files
CLRF INTCON
CLRF COUNTER 100MS |
CLRF COUNTER 4MS 1
CLRF TMR COMP 1
CLRF LSD
CLRF MSD
CLRF MMSD
CLRF UNIT
CLRF TENS
CLRF HUND
CLRF AARGRBO



CLRF BARGRBO

CLRF AARGBI

CLRF LOOPCOUNT
MOVLW 0X07
MOVWF CMCON

BSF STATUS.5
MOVLW B'10010000"
MOVWF TRISA
MOVLW B'IT111111"
MOVWF TRISB

CLRF TMRO

MOVLW 0XC3 :TIMERO PRESCALE 1:16
OPTION

BCF STATUS.s

CYCLE BSF STATUS,3
MOVLW B'11111111"
MOVWF TRISB
BCF STATUS,5
BCF PORTA.RA3 :READ MODE
BCF PORTA_RAQ :ANALOG MUX SEIECTION
BCF PORTA RAI
BCF PORTA RA2 :SOC
CALL DELAY
BSF PORTA,RA2
CHECK BTFSS PORTA.RA4 :CHECK FOR EOC
GOTO CHECK
MOVF PORTB,W
MOVWF VOLTAGE



BSF PORTA.RA3 :DISPLAY MODE
BSF STATUS.5

MOVLW B'00000000'

MOVWF TRISB

BCF STATUS,5

MOVLW 0XC7
MOVWF DSP

DISPLAY BSF PORTB.RB7 :display voltage data
MOVLW H'08'
MOVWEF SCRTCHO
MOVF DSP,W
MOVWEF SCRTCHI
CALL DIS
MOVLW H'08'
MOVWEF SCRTCHO
MOVF HUND,W
MOVWF SCRTCHI
CALL DIS
MOVLW H'08'
MOVWF SCRTCHO
MOVF TENS, W
MOVWEF SCRTCHI
CALL DIS
MOVLW H'08'
MOVWEF SCRTCHO
MOVF UNIT.W
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MOVWEF SCRTCH!1
CALL DIS

CLRF LSD
CLRF MSD
CLRF MMSD
CLRF UNIT
CLRF TENS
CLRF HUND
CLRF VOLTAGE
CALL DELAY
BCF PORTB.RB4
BCF PORTB,RB3
BCF PORTB,RB6
BCF PORTB,RB3

BSF STATUS.3
MOVLW B'T1111111"
MOVWF TRISB
BCF STATUS.5
BCF PORTA RA3 :READ MODE
BCF PORTA RA0
BSF PORTA RAI ‘ANALOG MUX SELECT
BCF PORTA RA2 :SOC
CALL DELAY
BSF PORTA,RA2
CHEC BTFSS PORTA RA4 :CHECK FOR EOC
GOTO CHEC
MOVF PORTB.W
MOVWEF CURRENT



CHE

BSF PORTA RA3
BSF STATUS.3
MOVLW B'00000000’
MOVWF TRISB
BCF STATUS.5

MOVLW 0X63
MOVWF DSP

BSF STATUS,5
MOVLW B'11111111"
MOVWF TRISB
BCF STATUS.5
BCF PORTA RA3
BSF PORTA,RA0Q
BCF PORTA RAI
BCF PORTA RA2
CALL DELAY

BSF PORTA,RA2
BTFSS PORTA RA4
GOTO CHE

MOVF PORTB.W
MOVWF AARGBO
MOVLW 0X04
MOVWF BARGRBO
CALL MUL

MOVF AARGBO,W
MOVWF SPEED
BSF PORTA,RA3
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:DISPLAY MODE

:READ MODE

:ANALOG MUX SELECT

:SOC

:CHECK FOR EOC

:DISPLAY MODE



DISPL

BSF STATUS.3

MOVLW B'00000000'

MOVWF TRISB
BCF STATUS.5
BSF PORTB,RB3
MOVLW 0X11
MOVWEF DSP

BSF PORTB,RB7
MOVLW H'08'
MOVWF SCRTCH0
MOVF DSP.W
MOVWEF SCRTCHI
CALL DIS
MOVLW H'08'
MOVWF SCRTCH0
MOVF HUND,W
MOVWEF SCRTCHI
CALL DIS
MOVLW H'08'
MOVWEF SCRTCH0
MOVF TENS,W
MOVWEF SCRTCH]I
CALL DIS
MOVLW H'08'
MOVWEF SCRTCHO0
MOVF UNIT,W
MOVWF SCRTCH 1

- 47 .

:display "current"”



CALL DIS

CLRF LSD
CLRF MSD
CLRF MMSD
CLRF UNIT
CLRF TENS
CLRF HUND
CLRF SPEED
CALL DELAY
CLRF AARGBO0
CLRF BARGBO
CLRF AARGBI
BCF PORTB,RB4
BCF PORTB,RB5
BCF PORTB,RB6
BCF PORTB,RB3
BCF PORTA RAI
GOTO CYCLE
END
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CHAPTER §
CONCLUSION

Monitoring the electrical parameters of motor has
been implemented using PIC microcontroller. This project
gives Current, voltage, temperature. frequency. speed without
any error. In this project work. we have an exclusive study on
the embedded systems. This project finds applications on
college laboratories and industrial testings.by the
implementation of this project. the motor monitoring is very
simplex compared to conventional method of measuring
electrical parameters. Since the size and cost ot this svstem is
reduced, there is future scope for this project in industries of

very large power rating motors.
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PIN CONFIGURATION OF PIC 16C628:

RA2ANZ/VREF -—m-[]+1 — 18[] & RATANI
RAJANS g [0 2 o 170 e RAGANC
RAY/TOCKl w3 3 160 <—— OSCI/CLKIN
MCLRAVPP — [ 4 = 150 —* OSC2/CLKOUT

Ves—m [ 5 & 14[] --— VDD
RBO/INT - [] 6 & 13[] < RB7
RB1 [ 7 X 120 - RBO
RBZ q—» [ & 11[] --—» RB5
RB3 e [] © 101 -a—» RB4
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