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Chapter Three
“Transmitter Coil Design
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*Network Driver

*Data Encoding Scheme
9)Stepper Motor (to open the door of the car park)

6) Schmitt triggers (pulse generators)

2 Power amplifier(common emitter)
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Chapter one

Introduction

*General Introduction:

How do | send sensor information from one side sffracture to the
other side, without penetrating the walls? Perlilapstructure is the
concrete foundation of a home or a high rise bagdit might also be
a standard wood frame building. The data | imagerding would
not require a high data rate. Perhaps the datadimiiveather
information such as: temperature, humidity, windegpand
barometric pressure. Or maybe it is sensor infaondbr a lawn
irrigation system or temperature data for a rootinted solar heating
system. The technique might also be used to sezfdlusformation
such as gas, electricity or water consumption foma side of a
building to the other.

Rough design requirements The signal needs to daaege of only
three or four feet. The signal needs to be abpetetrate concrete
walls that may have steel reinforcing rods. Sitce often difficult to
tap into a standard power source outside, the tgabmeeds to be
able to operate for long periods of time powerely by a small
battery. It may also be possible to extend theulsgferating time
with the use a small solar array that would kebpttery charged.
However, replacing a single battery once each yesr be
acceptable.




*Project Introduction:

The project is essentially a practical applicatorthe car park
(Garage), which consists of the process of comnatioic between a
transmitter located inside the car and a receszender the ground
(in the entrance of the car park(Garage)) .

As a result of this contact the gate(door) of thegark(Garage) will
open automatically.

where the transmitter is inside the car and eaclhas a specific
code and this code will be sent in a continuousfeotransmitter
system, and when the car come to the entranceafah
park(Garage) the transmitter sends a code of thieyca magnetic
field to the receiver located under the groundhaseceiver receives
a code of the car and check if this code was ortleenéxisting codes
which are allowed to enter the car park, if thewas carrying the
code which is allowed to enter then the receivee gin order to open
the gate(door) of the car park to the car, anddfdode was not part
of this codes (codes which are allowed to enteg#te) then the door
remains closed and the car don’t enter the car@ariage).
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Chapter Two
Solutions

*Possible Solutions:

Among the possible methods to transfer the datarad#o
transmitter, ultrasound, earth ground signals aagmatic coupled
coils.

*Solution Evaluation:

Radio transmitter methods may require too much posve
ultrasound technique might work for a rigid struetsuch as concrete
but will most likely not work for wood frames wallgarth ground
signal methods may be too unpredictable. The lzslidate looks
like a magnetic coupled technique. The magnetihatetvould use
two coils to establish a communications link. Oog& would form the
transmitter and one coil would be used as the vecerhe

transmitter would be positioned on the outsidehefgtructure and the
receive coil on the inside. The two coils wouldnfioa primary and
secondary of a transformer




* Communications Link Range?

The system | imagine would not have to have a rafigeore than
about four feet. Such a range should be enougkrietpate most
structures. In cases where the signal only hasnefpate a
conventional 2 x 4 wood stud wall, a 12 inch ranggy work fine. |
The maximum range will occur when the transmittar and the
receiver coil are in parallel with each other. Busystem could take
advantage of a potentially longer range by allowimgsome coill
misalignment.

The magnetic field strength of two loosely coupteds drops off
rapidly as the distance between the transmittertlaadeceive coil is
increased. The curve tracks a "cube" function.if3be distance
between the two coils doubles, the signal picke®ywfhe receive
coil will be only be one eighth as much.

*Ring Frequency?

What frequency should | use? Perhaps | could wis&®hlicense-free
band that exists between 160KHz and 190KHz. Mayioesfor a
175KHz center frequency. 125KHz is also an inteomatl standard
for radio frequency identification devices (RFIm)that too might be
a candidate. | think | will plan for a 175KHz frezncy.
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1)Microprocessor of Transmitter (Ardu

We will send our code with Microprocessor (Arduino)

By pulses of one's (5 volts) and zero's (0 vadt) every car have a
code that will continuously send by Arduino to tieeeiver ,and the

output code will be one's and zero's,

hown

INO IS S

And the output of the Ardu




Output code pulses

*We select the Arduino over other Microprocessor beause of this
properties:

Arduino is an open-source electronics prototypilagfprm based on
flexible, easy-to-use hardware and software.ntsnded for artists,
designers, hobbyists, and anyone interested irticgeiateractive
objects or environments.

Arduino can sense the environment by receivingtifqoum a variety
of sensors and can affect its surroundings by obimig lights,
motors, and other actuators. The microcontrollethenboard is
programmed using the Arduino programming languagsdd on
Wiring) and the Arduino development environments@xhon
Processing). Arduino projects can be stand-aloribeyr can
communicate with software on running on a comp(eeg. Flash,
Processing, MaxMSP).



http://arduino.cc/en/Reference/HomePage
http://wiring.org.co/
http://wiring.org.co/
http://www.processing.org/

Why Arduino?

- Inexpensive - Arduino boards are relatively inexgpea
compared to other microcontroller platforms. Theste
expensive version of the Arduino module can berabsl
by hand, and even the pre-assembled Arduino modoks
less than $50

Cross-platform - The Arduino software runs on Wiwdop
Macintosh OSX, and Linux operating systems. Most
microcontroller systems are limited to Windows.
Simple, clear programming environment - The Arduino
programming environment is easy-to-use for begsnest
flexible enough for advanced users to take advanthgs
well

The beauty of the Arduino is that it uses a vemypde yet straight
forward and powerful programming language thatelppsesembles
C. Be warned, it does not tolerate sloppy codeosoneed to keep
everything neat and precise. On top of that i008% hackable and
being open source, you can modify the design, dhgoe are
countless Arduino based projects and flavours.
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2Power amplifier(common emitter):

After the microprocessor we must amplify the canlaihe volts
minimum to give the affect on the transmitter cit@nd we select the
common emitter with two stages to amplify the slgrad without
invert the original signal

And we select 2N2222 for this amplifier;

*NPN switching transistors 2N2222; 2N2222A

FEATURES
* High current (max. 800 mA)
*Low voltage (max. 40 V)

APPLICATIONS
*Linear amplification and switching.

DESCRIPTION
*NPN switching transistor in a TO-18 metal package.
*PNP complement: 2N2907A.

Fig.1 Simplified outline (TO-18) and symbol.




*Introduction:

* Input and output signal voltages are 180° oupludise

* The input voltage and current are in phase.

* The input and output currents are in phase. Tiheeeoutput
current is in phase with the input voltage.

*An increase in output current results in a deceaasoutput
voltage, and vice versa (as given\igut =VC = VCC — ICRC).

av
av

—av

— 1.5 mé,
f_\[\/\ 1 A
— 500 A

CApn wednadeaTns

One stage of common emitter

In electronics, @ommon-emitter amplifier is one of three basic
single-stage bipolar-junction-transistor (BJT) aifigal topologies,
typically used as a voltage amplifier. In this oitdhe base terminal
of the transistor serves as the input, the coltdstthe output, and the
emitter iscommon to both (for example, it may be tied to ground
reference or a power supply rail), hence its narhe.analogous
field-effect transistor circuit is the common-saaiamplifier



http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Electronic_amplifier
http://en.wikipedia.org/wiki/Bipolar_junction_transistor
http://en.wikipedia.org/wiki/Electronic_amplifier
http://en.wikipedia.org/wiki/Ground_(electricity)
http://en.wikipedia.org/wiki/Ground_(electricity)
http://en.wikipedia.org/wiki/Power_supply_rail
http://en.wikipedia.org/wiki/Field-effect_transistor
http://en.wikipedia.org/wiki/Field-effect_transistor
http://en.wikipedia.org/wiki/Common_source

Common-emitter amplifiers can have a very high gaich can vary
widely from one transistor to the next. The gaia strong function of
both temperature and bias current, and so thelagdirais somewhat
unpredictable. Stability is another problem asdediavith such high
gain circuits due to any unintentional positivedieack that may be
present. Other problems associated with the ciezeithe low input
dynamic range imposed by the small-signal limigréhis high
distortion if this limit is exceeded and the tratsr ceases to behave
like its small-signal model. One common way of\al¢ing these
Issues is with the use of negative feedback, wisicisually
Implemented witremitter degeneration. Emitter degeneration refers
to the addition of a small resistor (or any impexgrbetween the
emitter and the common signal source (e.g., thergtoeference or a
power supply rail). This impedané&g reduces the overall
transconductanc@,, = g, of the circuit by a factor ai,,Re + 1,

which makes thgoltagegain

Two stage of common emitter



http://en.wikipedia.org/wiki/Gain
http://en.wikipedia.org/wiki/BIBO_stability
http://en.wikipedia.org/wiki/Positive_feedback
http://en.wikipedia.org/wiki/Dynamic_range
http://en.wikipedia.org/wiki/Dynamic_range
http://en.wikipedia.org/wiki/Small-signal_model
http://en.wikipedia.org/wiki/Distortion
http://en.wikipedia.org/wiki/Distortion
http://en.wikipedia.org/wiki/Negative_feedback
http://en.wikipedia.org/wiki/Resistor
http://en.wikipedia.org/wiki/Impedance
http://en.wikipedia.org/wiki/Ground_(electricity)
http://en.wikipedia.org/wiki/Power_supply_rail
http://en.wikipedia.org/wiki/Power_supply_rail
http://en.wikipedia.org/wiki/Transconductance
http://en.wikipedia.org/wiki/Voltage
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3) Ring generator (transmitter):

We will take our code pulse to the transmitter cirait to produce
the Rings to transmit our code to the receiver ash®wn:

CH1
Coupling

Invert
o ML
b : : X : : : : B Limit
Leebopeesledtreptreedberrededesporredfesntebalieis i) m———
o L
Probe
1

ETEE TR EE ST E RSN L

Transmitter Network?

The best way to produce a powerful magnetic signtal drive a
series resonant LC circuit with one or more low @u@nce pulses.
The pulses will induce a "ring" frequency in the h&work. The
highest magnetic field will occur when the coil @nt can be
maximized. One way to keep coil current high, igkeep the Q of the
LC network high. The practical limit of the Q widkepend on the
source impedance of the circuit driving the LC ratw Maybe a Q
of about 10 could be the initial goal. With a Q10 each pulse will
induce a ring signal that will decay to near zerabout 10 cycles.




The transmitter coil needs to be as large as padchut not too large.

Perhaps a coil diameter of about 6 inches would §eod place to
start. Maybe | will start out with a 6 inch coilrfboth the transmitter
and the receiver. If that works out, | could themsider reducing the
size of one or both of the coils.

And after many experiments we will choose 4 inch for the
transmitter and 6 inch coil the receiver.

Network Driver?

OK, if | use a 175KHz ring frequency, the singlesdrpulse launched
into the LC network will need to be one half theipe of 175KHz or
2.86uS. To produce the strongest magnetic fiehgeld the highest
practical coil current and the most number of tyrassible. If | use a
9 volt battery and a good pair of small power FEhen maybe the
source current could be about 5 ohms. With a 9hattery, that
would put the peak colil current at about two antiplswant a Q of
10, the reactance of the coil at 175KHz will needé¢ about 10 x 5
or 50 ohms. Working backwards, if the reactanctnefcoil is to be
50 ohms at 175KHz, then the inductance of thewtlithen need to
be about 45uH. To tune the LC network to 175KHe, ghries
capacitance will then need to be about 0.018uFRn3iare | get the
best peak current, the capacitor will need a louiedent series
resistance (ESR) rating. A polycarbonate or a roagzacitor should
be OK. With a peak current of two amps, the pegketak voltage
across the capacitor would be about 2 x 2A x 500brmabout 200
volts. So, the capacitor will need to have a 250 nating.




Transmitter Coil Design?

| looked up the formula for calculating the coitluctance of a single
layer coil. Based on the equation, | will need alduturns of
magnet wire for a 4 inch diameter coil to get astuictance of 45uH.
So, for my first experiment, | should plan for a6h coil with 11
turns. If necessary | could add or subtract on@vorturns to get the
circuit to ring at a frequency of 175KHz

The key in the transmitter is the driver circuit.

| think I will try a push-pull type driver that lave used before for
driving low impedance loads. The circuit considteme N-ch FET
and one P-ch FET. Both devices are biased in th&tate. The two
transistors are linked to a signal source that iggee a single pulse.
During the negative swing of the pulse the P-chabsvapplies +9v
to the load. When the pulse swings positive, tlul Blevices is
turned off and the N-ch device is turned on. Thedition time, when
one device is turning off and the second is turif @ery fast. So, the
circuit is very efficient at delivering current jgek to a low
Impedance load, such as a series resonant LCtcircui

COTL VOLTAGE
FREG = APPROY, 175KHE

s
/

175KHz RING GENERATOR




4) the coils:

| looked up the formula for calculating the coitluctance of a single
layer coil. Based on the equation, | will need alduturns of
magnet wire for a 4 inch diameter coil to get astuictance of 45uH.
So, for my first experiment, | should plan for a6h coil with 11
turns. If necessary | could add or subtract ongvorturns to get the
circuit to ring at a frequency of 175KHz

The transmitter coil needs to be as large as p&lcbut not too large.
Perhaps a coil diameter of about 6 inches would §eod place to
start. Maybe | will start out with a 6 inch coilrfboth the transmitter
and the receiver. If that works out, | could themsider reducing the
size of one or both of the coils.

And after many experiments we will choose 4 inch for the
transmitter with 45uH and 6 inch coil the receiSanH.

The Receiver

The Transmitters




Mutual inductance

*The ring will transmit by Mutual inductance anatuctive coupling

Faraday's law tells us that a changing magneticiili induce an
emf in a coil. The induced emf for a coil with Nblas is:

Induced emf = MNADAL

® Picture two coils next to each other, end to ehthd first coil
has a current going through it,a magnetic field &l produced,
and a magnetic flux will pass through the secontd €hanging
the current in the first coil changes the flux tingh the second,
inducing an emf in the second coil. This is knowmartual :
inductance, inducing an emf in one coil by changing the catre
through another




*The induced emf is proportional to the changédum fvhich is
proportional to the change in current in the fasil. The induced emf
can thus be written as:

Voltmeter

@ | Meter reads

b 200V
i

|

Changing
" magnelic fux
- ~ caused by

/ primary co

TAS

Primary coil ol
1000 turns -

*The constant M is the mutual inductance, whiched&}s on various
factors, including the area and number of turnsoih2, the distance
between the two coils, the relative orientatiorhaf two coils, the
number of turns / unit length in the first coil (agise that's what the
magnetic field produced by the first coil depend} o

and whether the two coils have cores made fronofeagnetic
material. In other words, M is rather complicatéthat's far more
important in the equation above is that the eméigedl in the second
coil is proportional to the change in current ie fhst.

2 < ey i
Induced emf = N Ad/at Flux through coil changes because bar
{Omitting negative sign) magnetis moved up and dowin.




Inductive coupling

IS the transfer of energy from one circuit (sustaaonductive
antenna and associated circuitry) to another bynsieadmutual
inductance between the two circuits.

Data Encoding Scheme?

To keep the transmitter power consumption low,ddcha data
encoding scheme that uses the minimum number onetiadield
pulses. One such method is a pulse position schEmeemethod
needs only N +1 pulses per data channel.

So to send one in the code | must send two pulsa®{two ring)
from the transmitter and to send zero in the dadast send one
pulse of one(one ring) from the transmitter forenaccurate and
to make sure to recover pulse of one clearly amcectly in the
recoverreceiver and also pulse of zero.

And | must also should include some minimum tier¢ level)
between the reference pulse and the data puld®sbrhust not send
two pulses of one continuously to avoid overlap putses of one
and to make sure to recover pulse of one clearge receiver and
also recover pulse of zero; and this is also bexthat the single
drive pulse launched into the LC network will néede one half the
period of 175KHz or 2.86uS and this is the tim@roduce pulse of
one(ring) and this time is too small so | will sexeto pulse between
two pulses of one's to make sure that | can rediwsn correctly
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int ledPin = 12:

wold setup ()

i
pinMode (ledPin, OTRUT) :

wolid loop ()
{

digitalWrite(ledPin, HIGH) :

delay(25)

digitalllrite(ledPin, LOW):

delay(25)

digitalWrite(ledPin, HIGH) :

delav(25):

digitallrite(ledPin, LOW):

delay(25);

digitallrite(ledPin, HIGH) :

delav(25):

digitalllrite(ledPin, LOW)

delay(25);

digitalllrite(ledPin, LOW)

delay(25):

digitalWrite(ledPin, LOW)

delay(25)

LED' connhected to digital pin 12

run once, when the sketch starts

sets the digital pin as output

A4 run over and owver again
/f sets the LED on
A wailts for a second
S/ =ets the LED off
S4 waits for a second
/f sets the LED on
ff sets the LED off
ff sets the LED on
£f sets the LED off

S7 sets the LED off

/4 aets the LED off




5) Ring receiver :
| need to design and build a matching receiver.

For starters, | could use a simple parallel resbh@metwork as the
receiver circuit. It would be nice if | could geteceive signal in
excess of several volts peak to peak at a randdexdt. Such a signal
would minimize the needed amplifier gain and waalldw a receiver
circuit to operate in a non-linear mode.

Now , the receiver circuit

+3

0.1 ik
=4 o7
SELECT FOR 175KHz PEAK 47K 2
2 1K

Rz
100pF 450 4

[~ ¥

L.H

10 TURNS, 5 DlA

FECEWVER ORCUT AN = x50
Q=10

CURRZMT DRAIN @3 = SmA

*and the code attach to the receiver will producma@ for every
pulse of one like that:

gheebedlesqetpespbsioadbatoatedoctharotfodetabotife g
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http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/opampvar8.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/opamp2.html

Schmitt Trigger Action

The Schmitt trigger action uses a comparator tdyce stable level-
crossing switches in contrast to the action ofaglt reference
comparison.

Threshtld violbage
liwwered 10 W5 by
feedback (rom the

: : -Wooat fhe oytput
Meqative transition by Thiz prevents rapid
comparator action o |eweling ot the seitch
when siqnal exceedss| :

*Schmitt trigger action is a double threshold conapar process. The
current equation at A gives:

Yref¥o + Yout™¥z_ ¥o
Rz Rz Ry

R R
v, = Rizzy . Rizsy,
R Rz

where Rizz=RilIRzIIRz

This dependence upon the output voltage givesuhétdreshold.
The two output states give the thresholds showiglat

Vrer
+Wee



http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/schmitt.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/opampvar8.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/compar.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/compar.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/schmitt.html
http://hyperphysics.phy-astr.gsu.edu/Hbase/Electronic/opampvar8.html

Description:

The LM2904,LM358/LM358A, LM258/LM258A consist of
two independent, high gain, internally frequencynpensated
operational amplifiers which were designed spealifycto
operate from a single power supply over a wide eanfg
voltage. Operation from split power supplies iaessible
and the low power supply current drain is indepahdé the
magnitude of the power supply voltage.

Application areas include transducer amplifier, §&in
blocks and all the conventional OP-AMP circuits @fhnow
can be easily implemented in single power supp$fesys
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an amplitude between (+Vcc and 0 volt) with Vcc

between (+Vcc and Vcc)

Li

At the end of this stage every r
*And the result show below




7) 555 Monostable

Introduction

The 8-pin 555 timer must be one of the most ud€fslever made and it is used
In many projects. With just a few external compdaeincan be used to build
many circuits, not all of them involve timing!

A popular version is the NE555 and this is suitablmost cases where a '555
timer' is specified. The 556 is a dual versionhaf 555 housed in a 14-pin
package, the two timers (A and B) share the samepsupply pins. The
circuit diagrams on this page show a 555, but toeyd all be adapted to use
one half of a 556.

Low power versions of the 555 are made, such aBWE 555, but these
should only be used when specified (to increasetydife) because their
maximum output current of about 20mA (with a 9V glypis too low for many
standard 555 circuits. The ICM7555 has the samapangement as a standard:
555.

The circuit symbol for a 555 (and 556) is a boxhwiite pins arranged to suit
the circuit diagram: for example 555 pin 8 at thye fior the +Vs supply, 555 pin :
3 output on the right. Usually just the pin numbems used and they are not
labelled with their function.

The 555 and 556 can be used with a supply voltdggif the range 4.5 to 15V
(18V absolute maximum).

Standard 555 and 556 ICs create a significanttgldan the supply when their
output changes state. This is rarely a problenmnple circuits with no other
ICs, but in more complex circuitssanoothing capacitor(eg 100uF) should be
connected across the +Vs and 0V supply near th@b556.

The input and output pin functions are describeefflgrbelow and there are
fuller explanations covering the various circuits:

- Astable - producing a square wave

- Monostable - producing a single pulse when triggere
- Bistable - a simple memory which can be set anetres
.- Buffer - an inverting buffer (Schmitt trigger)




E +4.510 15V

2

supply +Vs| | reset
discharge
threshold 555 output
6 timer i
trigger| , discharge A[ 1| o [14] +4.510 15v
! 5 threshold A E 556 El discharge B
supply 0v| | contro control A[3] q,al [12] threshold B

reset A [ 4 | timer EmntmlB

output A E EI reset B

Inputs of 555/556

Trigger input: when <'/3 Vs (‘active low'") this makes the output high (+Ms)
monitors the discharging of the timing capacitoamastable circuit. It has a
high input impedance > 2

Threshold input: when >%; Vs (‘active high') this makes the output low (OV)*
It monitors the charging of the timing capacitoastable and monostable
circuits. It has a high input impedance > XM

* providing the trigger input is ¥ Vs, otherwise the trigger input will override
the threshold input and hold the output high (+Vs).

Reset input: when less than about 0.7V (‘active low') this nsatke output low
(OV), overriding other inputs. When not requiredhbuld be connected to +Vs.
It has an input impedance of about &0k

Control input: this can be used to adjust the threshold voltdgehnis set
internally to bef/; Vs. Usually this function is not required and doatrol input
Is connected to OV with a 0.01uF capacitor to elate electrical noise. It can
be left unconnected if noise is not a problem.

Thedischarge pinis not an input, but it is listed here for conwee. It is
connected to OV when the timer output is low angisisd to discharge the
timing capacitor in astable and monostable circuits




555/556 Monostable

A monostable circuit produces a
single output pulse when 1 vigger
triggered. Itis called a 555 monostable output, a single pulse
monostable because it is stable

In justone state: 'output low'.

The 'output high' state is about ik
temporary. - 8

O
. . 5585 ut
The duration of the pulse is 6 tmer | T [ outeut

called thetime period (T) and ntrgger, reset

this is determined by resistor R1 L+ conol ov
c1

and capacitor C1.: tigger |, M—_=_-GC reset
_T . (if required T_ ov

555 monostable circuit with manual trigger

time period, T

time period, T=1.1 x R1 x C1

T =time period in seconds (S)

R1 = resistance in ohms (£2)

C1 = capacitance in farads (F)

The maximum reliable time period is about 10 minutes.

Why 1.1? The capacitor charges to %Iy = 67% so it is a bit longer than the time constant (R1 x C1)
which is the time taken to charge to 63%.

Choose C1 first (there are relatively few values available).

Choose R1 to give the time period you need. R1 should be in the range 1k&
to 1M(2, so use a fixed resistor of at least 1k} in series if R1 is variable.
Beware that electrolytic capacitor values are not accurate, errors of at least
20% are common.

Beware that electrolytic capacitors leak charge which substantially increases
the time period if you are using a high value resistor - use the formula as only
a very rough guide!



http://www.kpsec.freeuk.com/capacit.htm

Monostable operation

The timing period is triggered (started) whenftiingger input (555
pin 2) is less thaff; Vs, this makes theutput high (+Vs) and the
capacitor C1 starts to charge through resistordrite the time
period has started further trigger pulses are igghor

Thethreshold input (555 pin 6) monitors the voltage across €d a
when this reache¥; Vs the time period is over and thatput
becomes low. At the same tirdescharge (555 pin 7) is connected to
0V, discharging the capacitor ready for the naggtr.

Theresetinput (555 pin 4) overrides all other inputs ahd timing
may be cancelled at any time by connecting res@Ytdhis instantly
makes the output low and discharges the capaltfitie reset
function is not required the reset pin should benected to +Vs.

trigger Vs further trigger
555 pin 2 pulses ignored

during time period
ov

trigger makes output high

output Vs

555 pin 3 .
time period, T |

oV ——

capacitor capacitor starts charging

2
3Vvs discharge discharge
ov
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*And we put the time as (25m sec),this is because that one pe
which produce one ring by the transmitter is take (50m sec).

time period,T
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*At the end we will return the code in
25m sec
*And the code which we return is

code come from the m




8Microprocessor of Receiver (Arduino) :

*At the end the code come to the microprocessor ithe
receiver is (10101000) but we must return the origal
code which transmit by the microprocessor in the
transmitter which is (10) and this is the correct ode of the
car which we must return.

*so with programming the Arduino we will take the code
which come from monostable and write a program to d
this steps:

-when the code come to microprocessor the programihv
open a time window with time (90m sec) to check ene
four bits.

-then the program will count the number of one's pises in
this time(90m sec).

-if number of one's pulses in this time(90m secpaal two
,then the microprocessor convert this four bits tamne
pulse of one (5 volts)




- if number of one's pulses in this time(90m seequal one
,then the microprocessor convert this four bits tamne
pulse of zero (0 volts)

-after every open of 90m sec(check four bits) ,therogram
will make a delay of (10m sec) then start to opertler
time window(90m sec) {start to check the next foubits}.

*And for our code is shown below:

#of 1'5=2 # of 1'5=1
codeis {1} code is { O }

90m sec

25m sec 25m sec 28m sec

l L[\Jx 25m sec [‘Uswm 25m sec  2Em sec 25m
1

*At the end of the receiver the Microprocessor willtake
the code (10) and then check if this code was onktloe
existing codes which are allowed to enter the carapk, if
the car was carrying the code which is allowed tonger
then the receiver give an order to open the gate(do) of
the car park to the car, and if the code was not paof this
codes (codes which are allowed to enter the gatéen the
door remains closed and the car don’t enter the car
park(Garage).




*The code of the microprocessor in the receiver tcheck the

code:
int starthits[] = { if (comingstarthits = startbhits) |
1, 1, 1 x=0;
int comingastartbits[] = { for(int i=0; i<=4 ; i++)/{
o,0,0}: check = digitalReadilZ):
int databits[] = {
o, 0, 0, 0, 0O if [check == HIGH]
int comingdatabits[] = { X+
n,0,0,0,01; delayi(30);
int coming = 0; check = digitalRead{lZ2):
int x =0;
int check = 0; if (check == HIGH){
vold setup () { bt
pinMode {13, 0UTEUT) ¢ b
pinMade {12, INPUT) ; delay(20):
pinMode (10, 0UTPUT) ; check = digitalReadilZ):
'
if (check == HIGH) !
wold loopi){ X+
int w=0: }
for(int j=0; j<=2; J++) ! delay(30] ;
check = digitalFead(l2): check = digitalRead(l2);
if {check == HIGH) if (check == HIGH)/{
¥ 2
delay(30); '
coming = digitalRead(l2): delay(10]:
if (check == HIGH){ delay(10];
FH -
} if [x==2]{
delav(z0): coningdatabits[i] == 1:
check= digitalRead(l2): }
else 1f (x==1){
if (check == HIGH){ comingdatabits[i] == 0
Kam i '
3 }
delay(30); forf{int k=0 ; k<=4; k++){

check = digitalFead(lZ):
digitalllrite (10,coningdatabits[k])
if {check == HIGH)[] delay(z000) ;

TH ;
” if [(comingdatabitas = databits) !

delay(l0):
delay{10); digitalllirite (L3, coningdatabhits[0]]):

it (y==2]{ delay (50007 ;
comingatarchics[j] = 1;

}

if (y==l1){
comingstartbits[]j] =0;
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*The code of the stepper to control the door:

int motorPinl ; digitalWrite {motorPinl, LOW); digitalWrite (motorPinl, LOW):
ST P ; digitalWritenotorPing, LOW): digitallrite (motorPinz, LOW):
int motorPind : digitalWrite {motorPind, LOW); digitalWrite (motorPind, LOW):
e TEE e ; digitalWrite notorPind, HIGH): digitalirite (motorPind, HIGH):
int delayTime ; delav(delayTime) : delay(delayTime) :
digitallWrite (motorPinl, HIGH): digitalWrite (motorPinl, LOW);
void setup() { digitalfrite (motorPinZ, LOW);: dimitalWrite (wotorPin2, LOW):
pintiods (woterPinl, OUTPUT); digitallrite (motorPind, LOW); digitallrite (motorPind, HIGH):
pirflode (notorFing, OUTFUT); digitalWrite {notorPing, LOW); digitallrice (uotorPing, LOW);
pinMode (motorPing, OUTPOT): delay{delayTine) ; delay(delayTine) ;
pintode (wotorPind, OUTPUT): digitalliirite jmotorPinl, LOW); digitallrite (motorPinl, LOW);
digitalWrite(motorPinZ, HIGH): digitalWrite (motorPinZ, HIGH):
digitalirite (motorbinl, HIGH):  giqivalirice (novorPing, LOW); digitallirite (motorPind, LOW);
digitallWrite (motorPinZ, LOW): digitalWrite (motorPind, LOW); digitalWrite (motorPind, LOW);
digitallirite (motorPind, LOW): delay{delayTine) ; delay(delayTime) ;
digitallirite [motorPind, LOW): digitallirite (motorPinl, LOW);: digirallirite (motorPinl, HIGH)
delayidelayTime) ; digitallirite {motorPinZ, LOW): digitallirite (notorPinz, LOW);
digitallirite [motorPinl, LOW); digitalWrite (motorPind, HIGH); digitallirite (motorPin3, LOW):
digitalWrite (motorPin2, HIGH): digitalWrite (motorPind, LOW); digitalWrite (motorPind, LOW);
digitallirite (motorPind, LOW): delay{delayTine) ; delay(delayTime) ;
digitalWrite (motorPind, LOW) digitalWrite (motorPinl, LOW);
delayidelayTime]) digitallirite (notorPinZ, LOW);: digitallWrite (motorPinl, LOW):
e A R T e sl I digitalWrite{motorPind, LOW): digitalUrite (motorPing, LOW):
digitallWrite (motorPinZ, LOW): digitalWrite jmotorPind, HIGH): digitalWrite (motorPin3, LOW);
digitvalllrite (motorPin3, HIGH); delay{delayTime) ; digitallirite (motorPind, HIGH):
digitalWrite (motorPind, LOW): delay (delayTime) ;
delayidelayTine); digitalWrite (motorPinl, LOT);
digitallirite (motorPinl, LOW): delay (50009 ; digitallrite (motorPing, LOW):
digitallWrite (motorPin3d, HIGH) :
digitallrite (motorPing, LOW):

: digitalWrite (motorPind, LOW): delay{delayTime] ;
delay(delayTine) : digitalWrite jmotorPind, HIGH): Aigitallrite motorPinl, LOW;
digitaliirite (wotorbinl, HIGHI:  4o)ay(delayTine) : digitallrite (motorPin2, HIGH):

digitalWrite (motorPin3, LOW)

digitallWrite (motorPini, LOW); e : 5 . L )
gitalWrite (motorPing, LOW): digitalWrit torPindg, LOWY:
digitallirite (motorPind, LOW); ’ e B R e g .

digitalWrite (motorPinz, LOW): digitalUrite (motorPinl, LOW);
R e digitallrite juotorPinZ, LOW):
digitalWrite (motorPind, HIGH)

digitalWrite (motorPinz, LOW): digitallirite (motorPinl, LOW);

digitalWrite (motorPin3, HIGH): delay(delayTime] ;

delayidelayTine); digitalWrice (motorPind, LOTW): digitallWrite (notorPinl, HIGH):
digitallirice (motorPinl, LOW); delay(delagTine) ; . ’

digitalWrite (motorPin2, HIGH):
digitallWrite (motorPind, LOW);

digitallVrite (motorPinz, LOW):
digitallirite (wotorPinl, LOW); digitallirite (motorPind, LOW);
digitalllrite (motorPine, HIGH): digitalWrite (motorPind, LOW);
digitallirite (notorFind, LOW); digitallirite {motorPind, LOW); delay(delayTime) ;
delay(delayTime); digitalUrite (motorPind, LOW);
digitalWrite (motorPinl, LOW) delay(delayTime] ; K
digitallVrite (motorPinz, LOW): digitallirite (motorPinl, HIGH): .
digitallrite (motorPin3, HIGH): digqitallivite (notorPing, LOW): wold loop() {
digitalllrite (motorfind, LOW); digitallirite (motorPin3, LOW):
delay(delayTime); digitalUrite (motorPind, LOW);

delay(delayTime) ;
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