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1.4 Seope of work:

The seope of this swoject (thesis) s ax folbows;

%
¥

b Buibding an infrared reoobeor thal van b operated using any Ttton of sy riveuts
cosiyol.

2. incorporsting the switeh olroudt 1o e lowd cironit 8 15 Jeshred o compral,

1.5 dmitationy

Limilations n carrving out any podect thesis are something that canndd b
avedded, The Bmitation to this project iy

§. Binve the ciroult can e igeered by soy remmde comired provided ¥ resches the

delay thme, o 1y bowsd to sctivation even i it s not desired 1o be activated by
picking wdesived densl from sy indrared panuniiter. As such, B should b
phaced at 3 location such thet the remode comrnd will we i only when it s desired
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Fig, 2.2 Funcilonal bock diagram of the remee coplrol switch,

2.2.1 Remute comtrod system conceptn:

infraved beam systems con easily b designed to give very effective single

o paultd chenned remote contend operation. Fig 1.3 Hlustrates the basic principde. Here,

the hund beld control und tansnsts 2 coded warvetorm vin o browd Infrared bears, snd




thin signal is Jeteoted and decoded in the remutely placed revsiver, and thenee ysod

s gudivaly oxtornad devices vig the recpiver,

et

et et

Sramainet

RS20

BreAit

-

Fig. 2.3 Basic 10 remnte contrad sysiem
Mote from the fgure thet the tramsmilier can romote —controd 8 receiver paved

mvywhers within the aoibve ares of the IR beam.

2.2.2 IR remote contrsl transmister

gy

Eraing

R

4 B pewnote oontrod transmnisier blook Hagram




Fig. 2.4 shows the typical Block dagran of an B remore controd tranemittor,
This unit b5 usully fited with 2 fonctional push button, which bos i QR

repestolly soamned via an onvoder clronit that controls the input to a node wavelorm

gewrator sysiom. This tatler unit gencrates the carrier wave signal phes syncheomising
pulse fame waveform, which is then passed onto a standnd infrored tansmiver
estpsst slage,

2.2.3 IR remote contral receiver:

33 fheseies BB
3 gt : £33 dmeneias
2
it ¢ asriy

Y i b

le 3

Fig. 2.5 shows the typical IR remwte contrad rocedver Mook diagram, In the

reegiver ciroult, the detected IR signal bs find fod to & fairly sophisticated pre-amplifier

frsnitier i3 waed newr the mopiver, The pre-amplifier output is fod 10 an 131 decoder,

witich modolates the Infrared signal Into o wave traln of meslulsied eleciriond saprial,

2.2.4 IR Sensor sl
This consists of the nfrared nuedule which is the transducer dat reveives the
infrared the infrared signgd from the trmmittor, and modudstes B into 2 wave

train of paodulated electrics! dipnal. Pin diode and pre-amplifier sre sssemibied

oot bend framme, the epoxy package belny designed sy an infrared Blter. The
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CHAPTER THREE
DESIGN AND IMPLEMENTATION

3.1 Fanctions! block disgesm of the design work:

bRt BTN ol WICH

. ERUEY

Fig 3.4

The infrared controd systam comprises the fnciional Blocks Histed below,




. Py supply
o~y

2. miravsd sonseyr

sigrad balfor

oy
W

4, fHp-flop

5. lomd power swinch

3.2 Dedgn of the power supply vnif:

A wystemn power supply of %Y wae witlized for the systum operation, B owas

derived from o step down wansforpe and g bridge rectifior network as shown below;

Pty

B2t

Fig 17 complete power suppby &




3.2.3 Design of the transformer:

4 standord onsormer of 220V 10 9% was chosen B convonisnoe.

s Y {rms} *
s : .

i ( :';'»

e’ /.; i

Fig 3.3 disgram of @ ransfonney
3.2.2 Desbyn of the rectifiern
A beidge rectifier was chosen to provide & fll weave rectification. TNADDY
reciifiers were chosen,
323 The voltage regulator
A vepulator, THOS series, having a 1-5 voliage output was used.
138 The infrarved seosoy snd indicator unib:
331 The infrared senson
ACFROP PTI8 38 KHz infrared sensor was used in the meochving
wnt to detert the ypenerated infraved from the sramsenitting device (any IR vemuse comroll

The sensor interfaor s o shoven bl

it
e
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I wptw

TEOE
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3
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%14 infrared sensoy un¥

¥
23

R

The THOPITE sorsor 08 teo-twe transistor Toved shifter nepwork, The
sepsors ostput de high i dhe abeerre of gy tevsnitted infared heam. When a 38Kz
wpet i deteoted, the sesor switches lose, foreard blssing wansistor 21, which also
binsys transisior OFF in the Baweard divection.

332 Belpy cirenit:

The delay comprises oF B3, 02,84 and 131 g8 shown below

piH
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MUY gate

Fig 3.9 diagram of the delay olroult

£ charges via B3 and discharges vis R4, D prevents quick discharge vig
she fow patpa bapedence of the CMOS beffer, The tme ke o charge s capaciior 1%
the preaduct of resistance snd capachiance, more commonty known us RO thiv consiant,
A one B, » capaciior will only chargs o 6356 of the supply voltage. B saken B RS for z
capseiior ty reach 99% charge. dn this ool the capsotior charge hasto ¢ cach the loglo

dreshiold of the UMOS mverter. Dnee the sapacitor Is charged, de mvenier triggers the

S45 Gimer which i connevted o o moncesiable state with 2 time delsy of g second.

2.3.3 The mono-siable 555 timer:




The cotlector of smsistor 7 was connected 1 the tiggey byt of an

WEALS monoestable thimer wived g shown belw

W

w
g
(&

t.:; ,. ..................................

Fig 3.6 mono-stable vlock gonorgtor
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Fig 3.7 Detype toggle Nip-flop
The truth mble for the loggle thp-flop 5 shown bolow,
: s (g —— 5
{} Cin {im v
} {} !
. SN SR S S —

{ } Rt
¥

A recerest cligk pulse changrs the stute of the output.
A D401y flip-flos was confipured as the topgle Dup-flop as shown

below,

s

A ¥




i 08 configuration of the Bip-fop

B

The YOUF capacitor and 33k ol rosistor form o power- on reset olouiry

that forces £ low ot power up, puiting the devier in s Known state,




3.4 Belay drive cirenid

The relay drive clrouit is made up of 8 correns Hmiling reslstor, fransmior

switch and 5 reloy as showy helow,
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The 3 owipet of the fatohing unit was fed into the hasceomitter Jusction of
an NPM ransisor whose oodlecior lead i the 9V wmlay. For g sebey of ool

resiganes of 400 ohon, ot 9. the relay ool curvent I b caloulated thag

f A

using the valug ot 16 for betyg
s caboulate for Bl owe have the
e ln/ B, whese B 100
Therefore, e 225100
=3 HHEE S
froun BoW A = ¥h- Vig)ib
whire YWh for O YWidd
Bhed Qe 070 HERIZ2S

=8 3/225% 1S

frouyy which B 32% 1008 obms,

A walue of 22K ohms was used Rr Bh

The AL castput to the Toad was routed theough the relay vie the relay contact

2
Y




iR S

Y-
b
3
7 H
3 H
H & e
H T T

Fahmy contand

Fig 330 bosd power switch,
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g 311 Complete Clrenit Diagram
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MANUAL OF OPERATION FOR THE INFRARED REMOTE CONTROL SWITCH

The device prototype is operated following the simple procadures;

1. Connect the device (o power supphy.

Tk

Connect the load cirouit 1o power supply.

Cross check to make sure the load voltage rating doss not exceed rated voltage of the

(%83

arptsiype.

Press any bution of any rersote control 1o turm on the loed deouit,
Bress any button of any remote control to turn off fead circuit,
Disconnect completely from power supply.

PRECAUTIONS

Keep away from moist environment,
Avold vonnection of device to high power supply

ieolate completely from power supply when not inuse.




