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Using readily-available c o m po nents, it’s easy to  set up an infrared data link. A large quantity 
o f L iteON L TE-52 0 8A infrared L ED em itters and L TM -8834-2  infrared receiver m o du les 
w as recently do nated to  o u r elec tro nic s labo rato ry. These are the sam e c o m po nents used in 
televisio n and VCR rem o te c o ntro ls. The c o m po nents w ere evaluated to  determ ine o ptim u m  
o perating c o nditio ns. 
 
Theo ry 
 
M o st infrared rem o te c o ntro ls o perate by m ixing the transm itted serial data stream  w ith a 
30  to  40  KHz carrier signal. Thus, a lo gic “ 1 ” c o nditio n is represented by no  light being 
em itted (the “idle” c o nditio n), and a lo gic “ 0 ” state is represented by steady 30 -40  KHz pu lses 
o f light. The IR receiver c o ntains a bandpass filter tuned to  receive in the 30 -40  KHz range, 
thus the receiver rejec ts m o st no ise. The pho to dio de at the IR receiver is enc lo sed in a 
package m aterial that is o paque to  visible light, yet transparent to  IR w avelengths. This 
m easure greatly redu c es interference fro m  visible light so u rc es. 
 
Setup 
 
Figure 1  sho w s the c irc u it setup. It’s qu ite sim ple! Tw o  signal generato rs w ere used to  
pro vide the transm itted data stream . One generato r pro vided the 34 KHz carrier pu lses, and 
the o ther pro vided a 1 0 0  Hz TTL  signal to  sim u late a data stream . Q1  pro vides the “ m ixing” 
ac tio n, inverting the data in the pro c ess. D1  pro tec ts the IR L ED fro m  reverse bias in case 
the carrier generato r sw ings negative. 
 
The resu lting m o du lated 34 KHz carrier leaves D2  as a series o f light pu lses, w hic h arrive at 
U1 , the IR receiver m o du le. U1  dem o du lates the digital data stream  fro m  the carrier, 
resu lting in a c opy o f the data signal at the RECOVERED DATA po rt. 
 
Data rates sho u ld prac tic ally be kept belo w  abo u t 50 0  bps. The m easured jitter at the 
RECOVERED DATA po rt w as 50  uS, w hic h w ill give 2 .5%  c lo c k tim ing erro r fo r 1 0 -bit 
fram es (8,N,1 ) at 50 0  bps. Fo r 1 0 -bit fram es, 5%  c lo c k erro r is the theo retic al lim it o f 
inac c u rac y, beyo nd w hich erro rs m ay be intro du c ed. 
 
In o rder to  determ ine the o ptim al c arrier frequency (since devic e data fo r the L TM -8834-2  
receiver w asn’t available), the CARRIER am plitude w as carefu lly lo w ered until erro rs 
appeared in the dem o du lated data. The carrier frequency w as then adjusted until the erro rs 
bec am e m inim u m ; then the carrier frequency w as adjusted upw ard and do w nw ard to  find the 
upper and lo w er lim it po ints w here the erro r rate began to  inc rease again. The carrier 
am plitude w as kept lo w  to  fac ilitate the adjustm ent pro c ess. Table 1  sho w s the m easurem ent 
resu lts o btained fo r five different L TM -8834-2  receiver units. 



 
 
 
 

Unit 
Nu m ber 

F(m in), KHz F(m ax), KHz 

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 1 : L TM -8834-2  Frequency respo nse testing resu lts 

 
 
 
The drive level requ ired fo r the IR em itter depends upo n the desired range o f the device. A 
range o f 2 0  feet w as easily o btained w ith a peak drive level o f 30  m A. Resisto r R2 , in 
c o m binatio n w ith the carrier generato r am plitude, sets the drive level. 
 

 
34 KHz, positive pulse only
20 - 100 mA peak drive level

TTL Data
Will be inverted at
recovered data output.

Data Input

Carrier Input

+5 V

Recovered Data

U1
LTM-8834-2

Vcc
2

G
N

D
1

Dout
3

Q1
2N3904

R1

2.2K

D2
LTE-5208

D1
1N4148

R2
100 Ohms

C1
0.1 uF

 
Figure 1 : IR Data Test Setup 

 
Prac tic al Applic atio n 
 
The IR transm itter c irc u itry can easily be im plem ented at the o u tput po rt pin o f a 
m ic ro c o ntro ller. The m ic ro c o ntro ller so ftw are can pro vide the 34 KHz carrier fo r m o du lating 
the data, as w ell as fo rm atting the data stream . 
 
Fo r sim ple o r hard-w ired applic atio n, a 32 .768 KHz clo c k o sc illato r can be used to  pro vide 
the carrier signal. UART asynchro no u s-fo rm atted data w ill direc tly pass thro u gh this system  
w ith no  restric tio ns o ther than data rate. 


