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Abstract
From the world famous series-Harry Potter, writtgynthe British author Miss J.K Rowling, we do cameoss a ‘magical clock’-one
of the curious Weasley house holding. Inspired ftbm same, the magical clock that we have desiedr¢ate is a repurposed
grandfather clock, modified with gearing that alliour hands to rotate 360 degrees. Faces or clankds indicate people, with
locations instead of times. Then the clock is &galcwith a microcontroller that would watch for w@tds on and turn the hands
appropriately. This project requires zigbee modwdsch transmit different signal to be placed offatient location of the building,
another zigbee module which can be used as a heinfibisa person to be tracked and also there i®ver system having zigbee
module, PIC and stepper motor which receives thaadifrom handset and move the needle of clockrdowgly with the help of

stepper motor.

Keywords: PIC- Peripheral Inter phase Controlldg.
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1. INTRODUCTION

The main objective of our project is to track peomnd
display their location on the dial of a clock. Tieedles of the
clock will represent people and different sectdrshe clock
will represent different location. Our model witktk a single
person and identifies three locations.

This is done with the help of programmed PIC [1]
microcontrollers, zigbee [2] modules and steppetanso[3].
This project requires zigbee modules which trangtifferent
signal to be placed on different location of theilding,
another zigbee module which can be used as a larfdrsa
person to be tracked and also there is a servégmsylsaving
zigbhee module, PIC and stepper motor which recethes
signal from handset and move the needle of clockraingly
with the help of stepper motor.

Our device can be used as a gadget at home, offirebsther
busy institutions. With this anybody can know thasigion of
a person without difficulty

2. SYSTEM DESCRIPTIPON
2.1 Existing System

In this system location of a person in a largedng should
be tracked manually .It requires lot of time torsbafor a
single person in each and every room of a buildihg less
efficient and has loss of energy.

2.2 Proposed System

In this system location can be easily tracked owytjust
looking in a clock. It requires fewer fractions séconds to

track a person on large building. It is highly eint and has
no loss of human energy.

3. BLOCK DIAGRAM OF MAGICUSCLOCK
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from module
1
v
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from Stepper
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Chart -1: System block diagram

In Magicus Clock five modules are used, each module
contains a programmed PIC microcontroller and &esg
module. Three modules are kept at three rooms vi8,AC.
One module is kept at hand set, which is mobile thedfifth
module is attached with the clock dial. The thresienary
modules kept at three different rooms shall comirsly
transmit signals A, B, C. When the hand moduletisiear
proximity to any one of them, it receives the sigaad
retransmits the signal to the clock module. The
microcontroller in the clock module causes, th@ste motor

to increment according to the signal received. &@ample, if
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the signal received is A, the motor makes 400 stépss 5. CIRCUIT DIAGRAM DESCRIPTION
causing the clock needle attached to point to lonak on the
clock dial & similarly if B/C is received, the matwill takes '

800/1200 steps respectively and the needle will enov
accordingly. T
0

In the clock dial, positions of A, B, C& home ptisn are mz\ IH
arranged according to the steps of stepper mogor first
home position after that A then B and last C. Indhaet and i
server A, B&C signal will not interfere each othence the = i
destination address of A, B&C is the address ofdhset and =5 mgm:
the destination of hand set is of server. This &,Bigbee i B
modules are only for transmitting, hand set is fmth i nmko%::f;
transmitting and receiving and zigbee module iveseis for im, r
receiving . é:ngs e

-:?—ur;“m i =L
4. SOFTWARE DESCRIPTION T el
41Keil bw e
The Keil IDE is a user-friendly software suite tevelop your ﬂ L L 4
‘c’ code and assembly language and test the saraeviriual R 'm{:j
8051 environment. The main feature of the Keil hattit b i e
allows C programming to adapt to the 8051 enviramme oL
quickly. It offers the designer a device databak#MGS-51 T
family form which the target device of interest daa chosen. A T

The micro vision IDE sets the compiler, assembieker, and
memory options for the designer. The suite cometh wi
numerous example programs to assist the desigretatbhis
project. With the virtual environment, the availtbn-chip
resources of the microcontroller chosen can be sawking
on the PC screen. The simulation window facilitatesy
realistic simulation of both CPU and embedded enipls
and displays the interaction of the microcontrallenith
external peripherals, although the simulation timdelps to
save the bugs and project failure in the long run.

4.2 Proteus; Simulation Software

Proteus is circuit simulation software. Proteussists of two
major software parts. They are ISIS and ARES.ISHSai
simulation package where as ARES is a PCB makicgaue.
The proteus Design suite is wholly unique in ofigrithe
ability to co-simulate both high and low level ndcontroller |
codes in the context of a mixed-mode SPICE circuit i 2
simulation. If one person designs both the hardves@ the

software then that person benefits as the harddesign may

be changed just as easily as software design. fgeda =
organizations where the two roles are separatedsaftware
designers can begin work as soon as the schematic i
completed.

i T T 1 ] g W en W

Y|

Proteus VSM contains everything we need to devebst,and
virtually prototype our embedded system designsedbas
around Microchip Technologies.

Fig-1: Circuit diagram
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The hardware section consist of five units, theg #iree
stationary Zigbee sections which can be placed hireet
different locations, one hand set which is mobiiattcan be
hold by person whose location has to be detected tteen a
clock section circuitry. The internal circuits cha divided in
to three sections; they are power supply circui€ Bnd its
associated circuit, and Zigbee section.

5.1 Power Supply Circuit

Since PIC, Zigbee, and stepper require 5V, 3.3VV 12
respectively, the circuit is arranged in such a kgt the
above three voltages are always available. Forthi@scircuit
mainly consists of two regulator ICs, LM7805 and M.
Both are three pin ICs, here LM7805 provide a tamts5V
output and LM317 can give output voltage betweendsid
30v by varying its associated resistor accordintipéorelation,
Vout=1.25[1 + [R2/R1]], (Vout can be varied by charg
R2).

In this circuit a number of capacitors are alsduded in order
to filter out the ripples present in the power dypphe value
of capacitors used depends on the frequencies eofifiple
percent, according to the relationV=I/2RC.If ripple

frequency is high value of capacitor used is hilfhripple

frequency is high the value of capacitor usedvg lo

To the circuit a 12V supply is given using a twa giwitch
which is then half wave rectified by a diode, whimnnected
in such a way that it will conduct when positiveltage is
applied to its anode. Its output provide 12V réetifsupply
whose small frequency ripples are removed by ugiigi
frequency capacitor C7 ,and can be used as steppér The
above voltage is then given to the 1st pin of \gdtaegulator
LM7805 it then regulate the 12Vsupplt in to 5V amgilable
at the 2nd pin, after capacitors C8 and C3 rippte f5V
supply is available for PIC. This voltage is theéweg to the
second regulator LM317’s3rd pin. Input 5V is cortedrto
3.3Vby varying resistor R2 and ripples are remowusthg
capacitors C9 and C4, then supply for Zigbee is alailable.

5.2 PIC and its Associated Cir cuit

In this circuit we used PIC16F877A, a 40 pin IC.rFo
providing external clock input, a 20MHz crystal tlator is
connected between pins 13&14 with two capacitor
combination C5 and C6 for stabilization. Here wevited
power on reset at the pin 1 with the help of adwBW i.e., a
5V supply is always given to the pin 1 and when teget
button is pressed voltage get grounded and resetrred.PIC
need DC 5V supply and it is given with the helpaafapacitor
C1, in order to remove the AC component. A grousd i
provided at pin 12.During serial communication dasa
received at the pin 23 and transmitted through2iirby the
support of USART.

5.3 Zigbee Section

This section consists of Zighee and its receiviiaggmitting
sections. Zigbee operate at the DC supply voltdge3y and
it is provided at T pin with the help of capacitor C2.ground is
applied to pin 10.When the receiver section of Egleceive
data from PIC a 5V data is obtained so in orderotavert it to
a 3.3V data a voltage regulator circuit is usedcivhionsist of
a zener diode whose output is a 3.3V and it is theen to the
receiver pin of Zigbee. At the transmitter sectithre low
voltage Zigbee output is boosted to 5V by usingaaplifier
circuit. The main components of this circuit areottMPN
transistors Q1 andQ2 they are supplied with 5V ugho
resistors R3 and R2. When a 3.3V need to be traresimit
appear as a logic 1 at the transistor base of @&hthen get
turn one and the supply get grounded. As a resllisQurned
off since the collector of Q2 is connected to tlsd of Q1,
then 5v supply available at the transmitter, irs thiay a high
level data is transmitted. When a low voltage deats to be
transmitted it appears as a logic 0 and Q2 geetuwff as a
result Q1 is turned on then supply grounded throtiyh
emitter of gq1,low voltage at the transmitter.

6. HARDWARE DESCRIPTION

The main components used in our project are Plghe&, and
Stepper motor.

6.1PIC

The PIC (Peripheral Inter phase Controller) hereused is
IC 16F877A in this specification 16 representsecsize, F
for flash memory, 77 represents specific model nemand A
for advanced. It is a 40 pin IC operating at a dpeé
20MHz.It have hardware architecture i.e. separatnary
space and availability of buses for both prograch memory.
The main internal features of PIC[5] are, it needly 5V DC
power supply and have power on reset.PIC have lwilt
oscillators and interrupt capability. Have thremdrs, in this
Timer 0 and Timer 2 are eight bit timers Timer 1ai46 bit
timer.PIC support serial mode data communication tis it
provided with USART-Universal Synchronous and
Asynchronous Reception and Transmit ion., synchweno
means depends on clock and asynchronous meansndbes
depends on clock. USART transmit data as packietight
bit data, along with eight bit data one start atap sits are
also transmitted. The start bit is represented bgwasignal
and stop bit by a high signal.

It is a low power, high speed, low cost, widely italale I1C
hence it is commonly used.

6.2 Zigbee

The Zigbee used is IC 4214A, it is a 20 pin IC d&eded on
IEEE 802 standards. The main feature of Zigbeehd, tit
creates a personal area network built from smail; power
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digital radios[4].The maximum voltage required #igbee is
only 3.3V and operates at a 250Kb/s.

Zigbee uses serial mode of data communicationsteardata
as a packets of eight bit along with one start stog bits, the
start bit is represented by a low signal and stiogby high
signal when no data is transferred signal is alwdgs. The
transmitted data also contain both source and raggin
addresses, which helps the transmitting and rewgivhits to
identify their destination or source respectively.

Zigbee used in applications that require low datte,rlong
battery life and secure network. Since it is sim@ad less
expensive than other WPANS, such as Bluetooth eFMitiis

widely used in wireless applications.

6.3 Stepper Motor

It is a brushless DC motor that divides a full tiota into a
number of equal steps and needs only 12V supplstefiper
motor commonly has a permanent magnet rotor sudeadiby
a stator. Most common have four stator windings tre
paired with a center taped common, this is commoefigrred
as four-phase or unipolar stepper motor. Centeratigqws a
change of current direction in each two coils whewinding
is grounded, there by resulting in a polarity cleang the
stator and change in the direction of rotation lockwise or
anticlockwise directions. Each step movement of anas
controlled by basic magnetic theory i.e. like palepels and
opposite poles attract.

How much movement is associated with a single degends
on the internal construction of the motor and itéfined in
Step angle. Step angle is the minimum degree ditioot
associated with a single step. Here we used a estepipose
one step is equal to 0.225 degrees, and then sigls
required for completing 360 degrees are 1600 steps.

7.PCB LAYOUT
7.1 Layout of theHand & Stationary module
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Fig-2:Top view
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Fig-3: Bottom view

7.2 Layout of Clock Module
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Fig-4: Top view
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Fig-5: Bottom view
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8. CONCLUSIONS
The project “MAGICUS CLOCK" is completed success$ful

with the wuse of Zigbee modules, programmed PIC

microcontroller, stepper motor and other circuimgmnents,
we were successfully able to track the positiora gferson at
three locations at a maximum distance of 30m iruigdimg.

Our device can be used as a gadget at home, offizksther
busy institutions. With this anybody can know thasition of
a person without difficulty. This requires littlxgense when
compared with other tracking devices and is usendly.
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