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advantage that it is small enough for ‘don-
gle’-style applications as shown in Figure 2. 
Surface mount USB plugs can be quite dif-
ficult to source, but an elegant, zero-cost 
solution exists. You can design one into the 
printed circuit board itself, so long as you 

vent over-insertion force. The overall PCB 
width should be 16.00 mm or less.
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Web Link
[1] www.hexwax.com

don’t mind a PCB 2.0–2.20 mm thick includ-
ing tracks (arrow ‘A’ in Figure 2) for the 
dimensions. For best reliability, the PCB con-
tacts (‘B’) should be plated with hard gold 
flash (0.25-1.27 μm) over nickel (2.6-5.0 μm). 
Finally, shoulders (‘C’) are required to pre-

Lighting Up Model Aircraft
Werner Ludwig (Germany)

This circuit provides aircraft mod-
ellers with extremely realistic bea-
con and marker lights at minimum 
outlay. The project’s Strobe out-
put (A) provides four brief pulses 
repeated periodically for the wing 
(white strobe) l ights .  In addi-
tion the Beacon output (B) gives 
a double pulse to drive a red LED 
for indicating the aircraft’s active 
operational status. On the proto-
type this is usually a red rotating 
beacon known as an Anti-Collision 
Light (ACL). The circuit is equally 
useful for road vehicle modellers, 
who can use it to flash headlights 
and blue emergency lights.
All signals are generated by a 4060 

14-stage binary counter and some 
minimal output selection logic. 
Cycle time is determined by the 
way the internal oscillator is con-
figured (resistor and capacitor on 
pins 9/10) and can be varied within 
quite broad limits. High-efficiency 
LEDs are your first choice for the 
indicators connected to the Bea-
con and Strobe outputs (remem-
ber to fit series resistors appropri-
ate to the operating voltage Ub 
and the current specified for the 
LED used). 

The sample circuit is for operating 
voltages between 5 and 12 V. Cur-
rent flow through the two BS170 FET 
devices must not exceed 500 mA.
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LED Bicycle Lights
Ian Field (United Kingdom)

Before getting started an acknowledgement 
is due, the circuit presented here uses an 
ingenious method of controlling a flyback 
converter by the voltage developed on a cur-
rent sensing resistor, this was published by 
Andrew Armstrong in the July 1992 issue of 
ETI magazine.
The reworked circuit is quite simple. At the 
instant that power is applied only a small cur-
rent flows to charge C4 so insufficient voltage 
is developed on R3 to switch T2 on. Also, D1 
allows C2 to charge from the 6 V battery, so 
R1 feeds enough voltage to switch on T1 — 
this shunts the voltage across L1 and the cur-
rent in it starts to rise. At a certain point the 
current which returns via R3 will develop suf-
ficient voltage to switch on T2 which shunts 
the gate voltage to T1 causing it to switch off, 
initiating the flyback voltage from L1. The fly-
back pulse forces a current around the circuit, 
charging C4 and feeding the LEDs. As the 
return current is via the current sensing resis-

ing edges. Components D1, D2 & C2 form a 
bootstrap boost circuit for the MOSFET gate, 
although it is logic level it only guarantees 
the stated RD-S(on) at a Vg level of about 8 V 
— by happy coincidence the combined Vf of 

tor R3, this keeps T2 turned on and T1 turned 
off, so the flyback phase is not clamped until 
it has given up all its energy. Capacitor C3 
provides positive feedback to ensure reli-
able oscillation and sharpen up the switch-
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