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1. INTRODUCTION:

Remote control unit which makes use of the radio frequency signals to control various
electrical appliances. This remote control unit has 4 channels which can be easily e ed to
12. This circuit differs from similar circuits in view of its simplicity and a tot iffSrent
concept of generating the control signals. Usually remote control circuig use of
infrared light to transmit control signals. Here we make use of DTM% one multi
frequency) signals (used in telephones to dial the digits) as the contgol € . The DTMF
tones are used for frequency modulation of the carrier. At the re ni® these frequency
modulated signals are intercepted to obtain DTMF tones at t terfginals. This DTMF
signal is connected to a DTMF-to-BCD converter whose ut is used to switch-on

and switch-off various electrical appliances (4 in this ca&Ql
We have designed the circuit by taking the f the ICs which we have used,
means we have used the IC UM 91214B for genefag ntrol signals to the circuit, as it can

generate DTMF tones. °

We used the IC KT 3170 for cq ébg DTMEF tones to BCD outputs. And the IC
CD 4013 for toggling the output%
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2. LIST OF COMPONENTS:

1. RESISTORS (1k, 10k, 100k, 330k, 1M)
2. CAPACITORS (100nf, 10nf, 1nf)
3.IC’S

1. UM91214B
2. KT3170 Q®
3.CD 4013 ()

4. DIODES \&.

1. Zenar diode 3.3V

Q
| sz,

5. TRANSISTORS
1. BF 494 Q *
2. BC 548 \éfb
6. TRIMMER (22 C—)
7. QUAR X&;&m(aswm)
8. DPDT §WT
9, SR
\w ENNA (4-6 INCHES)
\QFM CIRCUIT
12. LED

13. RELAY 6V 1000hm

14. POWER SUPPLY
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3. CIRCUIT DIAGRAM:

3.1 TRANSMITTER CIRCUIT:

L

L= 205WG S TURNS

Sl w0y ARCORE
51 34=0P0T | o
1 I \5?[0]
1 Lo
| ] e
5 —t 44
To T !
14V b
me |, : —
O 1 |
.{ i _.': I 1
20
) ooz | ﬁ,”
IC1 i1 || |
, UMg12148  Je \’IF
|:|J: Lo
T,
jim " ROME
3,580
ROHI3
;U
—l— NCTESWICH CONTACTS §1 5} 52[b155(b] AND S4(b)
= CORRESPONDTO DIGTS1,2,4 AND § REPECTIVELY
COF TELEPHONE PAD SWICHES

http://mskrao.weebly.com http://mskrao.weebly.com http://mskrao.weebly.com




http://mskrao.weebly.com

http://mskrao.weebly.com

http://mskrao.weebly.com

3.2 RECEIVER CIRCUIT:
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4. CIRCUIT OPERATION:

H ere is a circuit of a remote control unit which makes use of the radio frequency
signals to control various electrical appliances. This circuit differs from similar circuits in
view of its simplicity and a totally different concept of generating the control signals. Usually
remote control circuits make use of infrared light to transmit control signals. Their use is thus
limited to a very confined area and line-of-sight. However, this circuit makes use of radio
frequency to transmit the control signals and hence it can be used for control fro

anywhere in the house. Here we make use of DTMF (dual-tone multi frequenc as
the control codes. The DTMF tones are used for frequency modulation of th t the
receiver unit, these frequency modulated signals are intercepted to obtain nes at the

circuit. For generating the DTMF frequencies, a dedicated ? 14B (which is used as a
dialer IC in telephone instruments) is used here. This iges 3 volts for its operation.
This is provided by a simple Zenar diode voltage regulat ich converts 9 volts into 3 volts
for use by this IC. For its time base, it requires a stal of 3.58 MHz .Pins 1 and 2 are

(12 and 15) are shorted to each other, DTM s.corresponding to digit 1 are output from
its pin 7. Similarly, pins 13, 16 and 17 Onally required to dial digits 2, 4 and 8. Rest
of the pins of this IC may be lefgas afe? The output of IC1 is given to the input of this
transmitter circuit which effecti% ncy modulates the carrier and transmits it in the

used as chip select and DTMF mode select psp ively. When the row and column pins

air. The carrier frequency is det by coil L1 and trimmer capacitor VC1 (which may

be adjusted for aroungq 1 erations). An antenna of 10 to 15 cms (4 to 6 inches)
length will be suffi§iento Pgovide adequate range. The antenna is also necessary because the
transmitter unit has 1§ beYhoused in a metallic cabinet to protect the frequency drift caused
due to stray EM_fRR1ds\Fobr key switches (DPST push-to-on spring loaded) are required to
DYMEF tones. The switches when pressed generate the specific tone pairs

transmit t
as well vi@€ power to the transmitter circuit simultaneously. This way when the
trangmga % S not in use it consumes no power at all and the battery lasts much longer.
éle receiver unit consists of an FM receiver a DTMF-to-BCD converter and a flip-
flop toggling latch section. The frequency modulated DTMF signals are received by the FM
receiver and the output (DTMF tones) is fed to the dedicated IC KT3170 which is a DTMF-
to-BCD converter. This IC when fed with the DTMF tones gives corresponding BCD output;
for example, when digit 1 is pressed, the output is 0001 and when digit 4 is pressed the output
is 0100. This IC also requires a 3.58MHz crystal for its operation. The tone input is
connected to its pin 2 and the BCD outputs are taken from pins 11 to 14 respectively. These
outputs are fed to 4 individual D flip-flop latches which have been converted into toggle flip-
flops built around two CD4013B ICs. Whenever a digit is pressed, the receiver decodes it and
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gives a clock pulse which is used to toggle the corresponding flip-flop to the alternate state.
The flip-flop output is used to drive a relay which in turn can latch or unlatch any electrical
appliance

6. MERITS & DE MERITS:

The equipment we designed can eliminate the drawback of Infrared remote switch,
where line of sight plays a key role.

The radio frequency based remote switch can send the control signals thr e
walls.

The entire equipment can easily extended to 12 and even high simp%using a

rates in the transmitter circuit and in the receiver circuit.

decoder. °®
The equipment can be used for long range application%\in high frequency

It is very advantageous compared to Bluetooth ulafly in the range of
transmission.

The most important is that the equip con.s es less power, means it consumes
m the transmitter circuit. Otherwise the

power when only the user passes control sj

circuit becomes idle. %
The equipment can be ope bywany one, it may leads to security problems as we

are using radio frequencies in 0 t. It may be the disadvantage of this equipment.

7. CONCLUSIO &\

& ur circuit uses Radio frequency signals to control various home
app% is circuit differs from similar circuits in view of its simplicity and a totally
differenfgoncept of generating the control signal . However, this circuit makes use of radio
frequency to transmit the control signals and hence it can be used for control from almost
anywhere in the house. The switches when pressed generate the specific tone pairs as well as
provide power to the transmitter circuit simultaneously. This way when the transmitter unit is
not in use it consumes no power at all and the battery lasts much longer. We can upgrade the
circuit to control as many as 12 channels since IC UM91214B can generates 12 DTMF tones.

When compared to all the applications and merits from the equipment, the security
may not be the disadvantage. Because we have designed it for home appliances.
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APPENDIX:
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Imagel. Transmitter Circuit.

http://mskrao.weebly.com  http://mskrao.weebly.com

http://mskrao.weebly.com




http://mskrao.weebly.com

http://mskrao.weebly.com

http://mskrao.weebly.com

http://mskrao.weebly.com

Image 3: Radio Frequency based remot switching circuit.
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