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Using readily-available con pnents, it's easy o set upan infrared data link A large quantity
0fL iteON L TE-5208A infrared L ED en ittersand L TM -8834- infrared receivern odules

w as recently donated © our electronics labo rato ry.These are the san econ pnentsused in
television and VCR ren otecontrols.Thecon pnentsw ere evaluated to detem ine o ptin un

0 perating conditio ns.

Theory

Mostinfrared ren otecontrolso perate by n ixing the trans itted serial data strean w ith a
30 o 40 KHzcarrier signal.Thus, a logic “1 " conditio n is represented by no lightbeing

en itted ¢he “idle” condition) and a logic “0” state is regxesented by steady 30 40 KHzpulses
oflight.-The IR receiver contains a bandpass filter tuned © receive in the 30 -40 KH zrange,
thusthe receiver rectsn ostnoise.The photodiode atthe IR receiver isenclosed in a
ckagen aterial thatisomaue to visible light, yet transparentt IR w avelengths.This

n easure greatly reduces interference fron visible lightsiurces.

Setup

Figure! show sthe circuit setup. It's qu ite sin de! Tw o signal generatb rsw ere used
povide the trans itted data strean .One generato r pyovided the 34 KH zcarrier pulses, and
theother povidedal00 HzTTL signal to sin ulatea data strean .Ql povides the “n ixing’
action, inverting the data in the pgocess.D! potectsthe IRL ED fron reverse bias in case
the carrier generato r sv ings negative.

Theresultingn odulated 34 KH zcarrier leaves D2 as a seriesoflight pulses, w hich arrive at
Ul,the IRreceivern odule.U! den odulates the digital data strean fron thecarrier,
resulting in acopy o fthe data signal at the RECOVERED DATA p rt.

Data rates shou ld practically be kepxbelow about500 bps-Then easured gtter at the
RECOVERED DATA prtwas50 uS,which willgive2 5% clock tin ingerrorfor10-bit
fran es @,N,1 Jat500 bps-For10-bitfran es, 5% clock error is the theo retical lin itof
inaccuracy, beyond w hich errorsn ay be introduced.-

In order © detem ine theotin al carrier frequency €ince device data for theL TM -8834-
receiver w asn’tavailable) the CARRIER an ditude w ascarefully low ered until errors
apyeared in the den odulated data.The carrier frequency w as then adjsted until the errors
becarn en inin un ;then the carrier frequency w asadjsted up ard and dow nw ard © find the
upeer and low er lin it pintsw here the erro r rate began © increase again.-The carrier

an Pitudew askexlow t facilitate the adjusth entpocess.Table! show sthen easuren ent
resultsobtained for five different L TM -8834-=2 receiver units.



Unit FC in)KHz F axD)KHz
Nun ber

1 30. 25 39. 60

2 30.10 38. 80

3 32.00 35.80

4 32.40 37.10

5 32.70 36. 20

Table ! :L TM -8834=2 Frequency resp nse testing resu lts

Thedrive level required for the IR en itter depends up n the desired range o fthe device. A
range 020 feetw as easily obtained w ith a peak drive level 0f30 1 A _Resisbr R2, in
con bination w ith the carrier generab r an Qditude, sets the drive level.
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Figure! : IR Data Test Setu p

Practical Appdication

The IR tranan itter circuitrycan easily be in den ented attheoutputprtgnofa
nicrocontroller.Then icrocontr ller softw are can povide the 34 KHzcarrier forn odulating
the data, asw ell asform atting the data strean .

Forsih deorhardw ired apdication, a 32 768 KHzclock o scillato rcan be used to paovide
the carrier signal _.UART asynchronous-fom atted data w ill directly pass through this systen
w ith no restrictio nso ther than data rate.



