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I Remote Extender and Repeater Using 555

By sainisagar7294 in CircuitsRemote Control

Introduction: IR Remote Extender and Repeater Using 555
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IR TV REMOTE EXTENDER

Make this inexpensive and very useful device to extend the range of your TV remote. Just a 555
type of thing. Follow the circuit and files.
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Components required:

NES555

NPN transistor 2n3904

1k, 10K resistor

10k variable resistor

10nf, 100nf ceramic capacitor
TSOP1738

IR transmitter LED

Custom PCB from JLCPCB
5V power source
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Step 1: Story
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Previously | made an IR remote block, which can block or jam the signal from an IR remote to any
device like radio or TV. But sometime case is to increase the range of remote. If you are inside a
room and want to operate in other place or in second room then the concept of range extender
comes. Usually most of the IR remotes use NEC based protocol which can be decoded via TSOP
and can be converted into digital signal.

A basic NEC signal contain a starting bit, ending bit and data in between and all of these is carried
on a carrier square wave of 38-40Khz. Your device may have any frequency range between 38 to
40Khz. Then the signal is emitted via an IR led. You cannot see the infrared signal with bare eyes
to verify the operation the violet — Red color light can be seen in a video camera or phone camera.

JLCPCB is a leading PCB prototype and assembly service provider. With over 14 years of
experience, JLCPCB offers high-quality, reliable and affordable PCB services to customers all over
the world. Their online platform allows you to easily upload your PCB design files, get an instant
quote, and place your order. Get you PCB now in low prices 5pcs of 2-layer PCB starting from just
$2. Register using_this link to JLCPCB and get free coupons of worth $54.
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Step 2: TSOP1738 Sensor:

This is the IR receiver decoder and demodulator in a single package. TSOP is the all-in-one dude
which can decode the received signal digitally and demodulate it from the carrier wave. This signal
now contains only high and low values. By a simple IR receiver, we cannot construct back the
original signal that's why here TSOP is taken in use. This sensor works on a logic voltage and the
output is always logic high and pulled to low whenever the IR signal is detected.

Step 3: Sending the IR Signal Again:

Now to send the IR signal to receiver in order to extend the range we need a modulator again and
then we can superimpose the signal on that and transmit it to next receiver. We need a proper
external clock of 38-40khz which can be made using IC 555 and the operations continues. Here we
will use the control pin of the 555 to get the control over output and need some switching
transistors. In this way 555 works as a modulator and we get the signal on an adjustable carrier.
Which can be tuned then to any dedicated receiver.
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Step 4: Circuit Diagram:
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CxeMa [0oBOIMbHO NPOCTa: CHayana Ham Hy)XXHO nepeBecTu 555-1 TpaH3UCTOp B HECTAOUIbHBIN
PEXUM, MPU KOTOPOM OH MOXET reHepMpoBaTb UKCUpoBaHHYo YacToTy 38—40 kl'u. Ons
HaCTPOWKWN BbIXOQHOMO cUrHana mMbl MOXEM MUCMOSb30BaTb NEPEMEHHbIN Pe3nCTop NapansenbHO co
BTOPbIM pa3psiaHbIM pe3ncTopoM. YTobbl BbIMMCIUTD MtoGoe dnKkcnpoBaHHoOe 3HaveHne ans 555-
ro TpaH3ncTopa, BOCMONb3yNTECh 3TUM OHalH-KanNbKyNsSTOPOM.

[MogknoumB ynpasngoLee HanpsKeHne K TpaH3nctopy. Noporoebin kKomnapaTtop 555-1
MMKPOCXEMbI BCErda BblAaéT BbICOKMIN YPOBEHb Ha Bbixofde. M Bcsikmi pas, korga obHapyxmnsaetcs
WK-curnan, onepauus BbinonHAeTCA ycnewHo. Onepauunio MOXHO NMOHATL TaK: KOrga HET curHana,
Ha Bbixoge 555-1 MUKpocxeMbl HU3KNIA ypOBEHb, 1 Npu 0bHapyxeHun VK-curHana Ha Bbixoge
NnosBASETCH TOMHAsA KONUSA curHana, Kotopas 3atem npeobpasyeTcs B FIOrMYeCcKyo eauHuLy ¢
nomoLubto TpaHauctopa 3904 n nepenaértca Yepes NK-ceetoguopa.

Takvm obpa3om, nornyeckoe HanpsHkeHue ynpasnaeTcs Unn U3SMeHSETCS OT OQHOIO JTOrMYEeCKOro
COCTOSIHUS K ApyroMy. TpaH3UCTOpHbIE NepeknoyaTenn SBnaTcs 6a3oBbiM U O4E€Hb BaXKHbIM
3NeMeHTOM 3TOW cxeMmbl. W 3T TpaH3UCTOPLI MOTYT BblAEpXUBaTb MakcMManbHbIn Tok 100 MA.
IToboe KopoTKOe 3amMblkaHue MOXET HanpsAMYo NoBpeauTb TpaH3mcTop. B gononHeHve kK
yBeNnuyeHuo obLen MOLLHOCTU CUrHana HecKonbKo CBETOAMOA0B MOryT OblTb COeAMHEHbI
napannensHo. JTO TaKkke yBenuiMBaeT AanbHOCTb AEUCTBUS U 30HY NOKpbITUSA. Bea cxema moxet
pabotaTb OT UCTOYHMKA nNuTaHua 5 B 500 MA unu akkymynaropa.
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Ansa paspabotkm cxem g ncnonbayto EasyEDA, a 3atem co3sgato Ha ero ocHoBe hannbl Gerber. Bbl
MOXeTe UCMnornb3oBaTb Mou hannbl Gerber, 4Tobbl 3aka3aTh Takylo e nevyaTHyro nnaTy unm
NMOBTOPUTb NPOEKT ApYyrm cnocobom. NpuBeaEHHYO BbilLEe CXeMY MOXHO B HEKOTOPOW CTEMNeHU
N3MEHUTb.

[na n3rotoBneHnsa neyvaTHbIX NAaT s Mcnonb3yko cepeuc npototunuposadna JLCPCB. JLCPCB
npegnaraeT o4eHb Ka4eCTBEHHbIE NnevyaTHble NnaTthl N0 OMeHb HU3KMM LeHaM. OHu npeanaratoT 5-
CNOViHble NevaTHble NnaThl BCero 3a 2 gonnapa. 3apeructpupynuTecsk cemyvac rno 3Tou CChlSKe U
nonyyuTe KyrnoHbl Ha cknaky 54 gonnapa npu crnegyroLllem 3akase.

LLar 6: PaboTta n TtectupoBaHue:

You can observe the signal on DSO, replica of signal is the output through the 555 with the carrier
frequency in it. The carrier can be tuned by using an y frequency meter or oscilloscope keeping the
IC 555 in astable mode.

Then | made the testing bench in which the receiver and transmitter is far apart and obstacle
between them. Direct communication of IR remote to the receiver is not possible and extender play
a very great role. See the full video and all the Circuit diagram, Gerber files can be downloaded
from here.
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Step 7: PCB Ordering Procedure:

ayers

x100mm PCBs

1 production

. Copper Core PCB

2 Now

4-8 layers

From $2 5pes

Build Time: 4 days

+ 4-8L - $2 for 50x50mm PCBs
+ 4 L-%91/m for Batch production
+ 6-20L - Free via-in-pad with POFV

Quote Now

Download the Gerber files from here.

PCB As -

From Y

Build Time "

v 350,000+ In
+/ Free DFM F
+ Explore JLC

Quote

Upload them to JLCPCB and select the order quality, color, finishing type.

Then add the PCB into cart.

Checkout via any online payment method. Don’t forget to redeem those free coupons.
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