
The program is easily compiled and option-
ally changed with the free Lite version of
the Proton PICbasic compiler. It is however
necessary to remove the comments.

The program code can be downloaded
from www.elektor-electronics.co.uk, you’ll
find it filed as number 060082-11.zip.
A pre-programmed PIC is available as

order code 060082-41. A version of
PICbasic can be obtained from
www.picbasic.org.

(060082-1)
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and off when leaving the room. The cir-
cuit for this has many similarities with the
modulated light barrier appearing else-
where in this Summer Circuits issue.
There are two ways to position the light
barriers, namely a completely duplicated
installation in opposing directions (this to
prevent mutual interference) and a ver-

sion with one IR transmitter and two
receivers. Both types of installation are
shown here, which one is most suitable
depends on the actual application.
When used in a doorway, one transmitter
is sufficient if the receivers are placed
about 5 cm apart. With a wider pas-
sage, an installation with two separate

Direction Sensitive 
Light Barrier 016

Heino Peters

With two light barriers closely positioned
one after the other it is possible to estab-
lish in which direction they have been
crossed. If, for example, you place it at
the entrance of the toilet then you can use
it to control the lights: on when entering
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IR-transmitters is a better solution. This cir-
cuit has a range of several meters, even
if the sun shines directly on the receiver!

We use the exact same IR-transmitter(s)
as for the modulated light barrier. For the
installation with two separate IR-transmit-
ters it is sufficient to duplicate R6, T1, D1,
C3 and R7 from the circuit of the modu-
lated light barrier. Output OUT (pin 3) of
IC2 can drive two of these IR-drivers with-
out any difficulty. The receivers are

slightly different than those of the modu-
lated light barrier and the circuit is the
same for both types of installation.
We again use the TSOP1736, which is
sensitive to IR-light that is modulated at a
frequency of 36 kHz. D2, R8 and C4
ensure that the received pulses from IC3
at the output of IC5a result in a ‘1’ when
the beam is not interrupted. When the
beam is interrupted this output will
become a ‘0’ within about 1 ms. In the
same way IC5b generates a ‘0’ when

IC4 stops receiving IR-light. The 4013
CMOS-IC used here contains two D-
flipflops, of which we use only one. The
instant that light barrier 2 (IC4) is
unblocked again, is used to clock the
state of light barrier 1 (IC3) through to
output Q1. This signal drives the relay
via T2, which operates the light in the
room. The circuit therefore turns the light
on or off the moment that light barrier 1 is
uninterrupted.

(060086-2)
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we propose here a USB version. For this
we use a well-known USB/RS232-con-
verter chip, the FT232R.
The 89LPC9xx series can be placed in
programming mode in two different
ways: by transmitting a ‘break’ over the
serial port or by providing three defined
reset pulses immediately after power-on.
We use the latter method, because this is
a hardware solution. This is because the
‘break’ has to be sensed by software. In

plain language: this method only works
with a well-behaved program. And this
is obviously not always the case in a
development environment!
When you also look at the schematic from
2003, you will see that very little has
changed. Really the only difference is that
the RS232 interface chip has been
replaced with the FT232R. As you will
know, the USB-interface is terribly slow
when the handshake lines such as DTR

89LPC9xx USB
Programming

Back in November 2003 you could
already read about a small development
system for the (then) new series of con-
trollers from the 8051-compatible
89LPC9xx-family. A nice feature of the
current 89LPC9xx-series is that these
chips can remain in the circuit while (re-
)programming. All that’s required for this
programming is an RS232 port. But
because many modern computers do not
have an RS232 connection any more,
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