Dimmable LED Light
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Jean-Claude Feltes

Aswe all know, LEDs are dimmed by alter-
ing the current flowing through them, not
the voltage. We achieve this effect in this
circuit by using an AVR microcontroller (the
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2313 from Atmel) operating in comparator
mode (Figure 1).

The nominal value is preset on comparator
input AC1 and compared with the voltage
(proportional to the LED current) at AC2.

Listing

*SMPSU for Luxsecon LED using PMOS
Sregfile = “2313def.dat”
Scrystal = 4000000

config pind. 0 = ocutput

DDRE = &BO0OO10O0O0 “Eud o=
output
ACSR = &BOO0OQOOCD et up

as a comparator
dim 1 as byte

Porth.4 =1 ‘off

do

Portb.4 = 0 *Switch on
inductancs

do

loop until acsr.aco = 1
,When Imax reached -> Switch
of f

Portb.4 = 1

waltus 5

loop

On power-up the microcontroller sets the
gate of the MOSFET (connected to out-
put B.4) to 0 so that it conducts; a line-
arly rising current then flows through the
choke and LED. The voltage drop across
the 0.1-Q shunt resistor is proportional to
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this current. Once the nominal voltageis
reached, the microcontroller switches off
the MOSFET and waits a few milliseconds.
During this time a linearly decaying cur-
rent flows through the choke, LED, shunt
and recovery diode. Then everything
restarts and it happens all over again. The
resultis a direct current voltage with a tri-
angular waveform overlaid. The Bascom
program for the microcontroller (see List-
ing) is short and simple to understand.
Source code and hexfile for the program
cah be downloaded free of charge at
www.elektor.com.

In this circuit we use a 6-V lead-acid gel-
cell battery for the power supply; although
these are heavy, they are dependable and
simple to charge. The 56-Q) resistor and

zener diode act to limit and stabilise the
microcontroller supply voltage, which is
used also as a reference voltage for the
voltage divider set with P1.

The LED chosen is a Luxeon LXHL-LW3C
(hominal values: 3watts, U ;p =37V, l ip
=0.7 A). A 100-nF capacitor connected in
parallel with the LED and shunt is wired
direct to the PCB; this is to eliminate pos-
sible interference effects from cable capac-
ity. The 100-pF electrolytic capacitor is vital
to smooth the 6 V operating voltage, which
would otherwise ‘droop’ or ‘sag”. The choke
should not saturate at maximum current
but match the load of the current being
carried. To avoid generating square-wave
effects that could produce false current
values, the shunt resistor used should be a

carbon film type, not wirewound.

The lamp, used for speleclogy {cave explo-
ration), has operated very reliably over a
lengthy period and is more economical
in battery use than a halogen lamp. One
problem arose in use when the LED got
(far) too hot. It appeared that the current
cut-off value was not being observed, due
possibly to microcontroller failure or a dirty
(or faulty) trimpot. If the latter's wiper loses
contact with the carbon track the compa-
rator input becomes open-circuit and can
become any old value (as then does the
LED current). Installing a watchdog timer
could help (to restart the microcontroller
promptly), also a pulldown resistor from
the comparator input to ground.
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