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Luxeon Logic
Brightness control for LED 
torches
Oliver Micic (Germany)

The small super-bright Luxeon LEDs from Philips 
are suitable for many applications, including 
small but handy (that is, bright) pocket torches. 
However, you don’t always need maximum 
brightness, so it would be nice to have a sim-
ple brightness control. After giving this ques-
tion a bit of thought, the author designed the 
circuit described here. An ATtiny microcon-
troller enables convenient one-button opera-
tion. Three brightness levels can be selected by 
pressing the button one to three times 
in succession, and pressing it yet again 
switches the LED off. In this state the 
ATtiny enters sleep mode with a cur-
rent consumption of around 1.2 µA.
The current consumption rises to 
around 12 mA in normal operation, 
plus the current through the LEDs. At 
4.5 V, the currents measured by the 
author at the three brightness settings 
were 50 mA, 97 mA, and 244 mA.
The LED current can be set to other 
levels by adjusting the value of R1 
in the circuit, although the maxi-
mum operating current of the LED 
should not exceed 350 mA. If you 
want to use more than one LED, you 
will have to use a different transistor 

type, since the maximum rated current of the 
2N2222 is 600 mA.
With regard to the quite simple circuit, we 
can mention that it lacks a crystal because 
the clock is provided by the internal 8-MHz 
oscillator of the ATtiny microcontroller. The 
firmware [1] is written in BASCOM and works 
with PWM control using the internal clock 
divider (1:8). If any changes are made, this 
should be maintained to ensure that the 
firmware runs at 1 MHz, which reduces the 
current consumption.
A suitable small PCB is available via the Ele-
ktor website, and as usual the layout can be 
downloaded free of charge [1]. The author 
[2] designed a round PCB that fits nicely 

in a pocket torch with three AA 
batteries.

 (081159-I)

Internet Links
[1] www.elektor.com/081159

[2] www.dg7xo.de

Downloads
081159-1: PCB design (.pdf), from [1]

081159-11: Source code and hex files, from [1]

Product
081159-41: ATtiny25 microcontroller, ready 
programmed

Features
•  Three selectable brightness levels

•  One-button operation

•  Microcontroller control circuit

•  Current consumption in sleep mode only 1.2 µA

COMPONENT LIST Resistors
R1 = 3Ω3 (1206)
R2 = 390Ω (1206)

Capacitors
C1 = 100nF (1206)
C2 = 22µF 10V (SMD)

Semiconductors
T1,T2 = 2N2222 (SOT-23)
IC1 = ATtiny25-20SU (SOT-8)
LED1 = Luxeon LED, 1W (SMD), white 

Miscellaneous
Pushbutton
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Preamplifier for RF Sweep Generator
Gert Baars (The Netherlands)

The RF sweep frequency generator (‘wobbu-
lator’) published in the October 2008 issue of 
Elektor has a receiver option that allows the 
instrument to be used as a direct-conversion 
receiver. This receiver does however have 
a noise floor of only –80 dBm, which really 
should have been –-107 dBm to obtain a sen-

required, the preamplifier consists of two 
amplifying elements.

The input amplifier is designed around a 
dual-gate MOSFET, type BF982. This compo-
nent produces relatively little noise but pro-
vides a lot of gain. The output stage uses a 
BFR91A for some additional gain.

sitivity of 1 µV. So, for a good receiver some 
more gain is required. A wideband amplifier, 
however, generates a lot of additional noise 
as well and as a consequence will not result 
in much of an improvement.

As an experiment, the author developed a 
selective receiver with a bandwidth of about 
4 MHz. Because a gain of at least 35 dB is 
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Preamplifiers where both the gate 
and the drain are tuned often strug-
gle with feedback via their inter-
nal capacitance. Here, the drain cir-
cuit has a relatively low impedance, 
which prevents this from happening. 
In the prototype that was tested, the 
input and output are located at right 
angles with respect to each other 
to prevent inductive coupling (see 
photo). Despite the high gain, the 
amplifier was perfectly stable even 
without any shielding.
The two air-cored coils in the circuit 
both consist of 4 turns and have an 
internal diameter of 6 mm, made 
from 1-mm diameter silvered copper 
wire and with a tap after 1 turn.
The amplifier is mainly intended for 
the 144 MHz amateur band, but with 
other coils can also be used for the 
FM broadcast band, for example. FM 
detection is achieved by tuning near 
the edge of the IF filter. At an offset of 15 kHz 
this is only a few dB lower than at the cen-
tre of the pass-band, so that damping is not 
noticeable. The measured sensitivity in the 
2 m band was about 1 µV (6 dB).
A good antenna always contributes to the 
reception, of course. A wideband (scanner) 

outdoor antenna will give good results. Add-
ing this wobbulator/receiver option results in 
a nice monitor receiver. By setting the scan 
frequencies of the spectrum analyser to 144 
and 146 MHz (or 148 MHz where applicable), 
any signal within this range is directly visible. 
When a signal is detected it is merely a case 

of clicking the scan stop button and 
then clicking on the signal in the dis-
play window using the right mouse 
button. Af ter this, the receiver 
switches directly to this frequency 
and you can listen to the signal. You 
can subsequently resume the scan-
ning so that you can continue to 
look for other signals.

For narrowband FM detection you 
need to select the FMN button in 
the window for the receiver and this 
then provides the required offset for 
the edge detection at 25 kHz band-
width. This value is adjustable via the 
‘setting’ menu (default is 12,500 Hz) 
and can be changed experimentally 
for best results.

To power the circuit you can use a 9-
V battery. It is also possible to power 
the amplifier directly from the RF 

sweep generator, if output capacitor C6 is 
replaced with a link; in the ‘options’ menu 
you will then have to select the option ‘use 
probe’.
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Cheap Serial Port for the Mac
Gerrit Polder (The Netherlands)

Many people would agree that the Apple 
Macintosh is a fantastic computer. Even so, 
it’s been less popular for a good while 
amongst electronics engineers and 
enthusiasts. Of course there was a 
good reason for this: Apple was one of 
the first companies that left out the 
ever so useful RS232 port. And not 
only on their notebooks (sorry, Mac-
Books), they also left them out from 
their desktop computers. It’s been 
a good 10 years since Apple started 
delivering those beautiful, futuristic 
iMacs in a range of colours, but unfor-
tunately without an RS232 port.
However, times change and Apple has 
steadily increased its market share, also 
amongst electronics enthusiasts. And as far 
as ‘the other brands’ are concerned, there is 
virtually no laptop made nowadays that does 
come with an RS232 port.
The RS232 port is still considered very use-
ful by many electronics-minded people 
though. These days microcontroller circuits 
that employ ersatz-RS232 often work at 3 V 

be 3 volts for most modern telephones; for 
older models it is usually 5 volts.
3. You will usually get some software for Win-
dows with the cable — if you can use it you’re 

done. Congratulations!
4. Mac users have to do a bit more work 
though. Connect the cable to the compu-
ter and have a look in the System Profiler 
(Applications/Utilities) under Hardware/

USB to see what type of interface it is.
A s  an e xamp l e,  yo u co ul d s e e th e 

following:

usb data cable:
Version: 1.00
Bus Power (mA): 500
Speed: Up to 12 Mb/sec
Manufacturer: Silicon Labs
Product ID: 0x10c5
Serial Number: 0001
Vendor ID: 0x10ab

5. You can see from this that you have a ‘Sili-
con Labs’ interface. From the website of this 
company [1] you download the CP210x USB 
to UART Bridge Virtual COM Port (VCP) driver 
for Mac OS X.

rather than 5 V. The ±12 volt swing 
originally specified for RS232 isn’t 

found or indeed useful anymore. For 
that reason a checklist was created to 

help you add a 3 or 5 volt RS232 port to 
your Macintosh (or other computer) at 
v e r y  l i t t l e cost.

1. Buy a GSM USB cable from a shop or via 
the Internet from Hong Kong; it shouldn’t 
cost a lot.
2. Look at [2] for the pinout of the plug. It will 
tell you what connections are used by RS232 
and what the operating voltage is. This will 




