
SUMMER CIRCUITSCOLLECTION

58 Elektor Electronics 7-8/2000

well-known baud rates of 9600, 4800, 2400, 600, 300, 150 and 75.
If you look closely at this series, you will see that 1200 baud is
missing, since divider in the 4060 has no Q10 output! If you do
not need 1200 baud, this is not a problem. However, seeing
that 1200 baud is used in practice more often than 600 baud, we
have put a divide-by-two stage in the circuit after the 4060, in
the form of a 74HC74 flip-flop.  This yields a similar series of

baud rates, in which 600 baud is missing. The trimmer is for
the calibration purists; a 33 pF capacitor will usually provide
sufficient accuracy.
The current consumption of this circuit is very low (around
1 mA), thanks to the use of CMOS components.

(004103-1)

H. Steeman
Phonographs are gradually becoming a rarity. Most of them
have had to yield to more advanced systems, such as CD play-
ers and recorders or (portable) MiniDisc player/recorders. This
trend is recognised by manufacturers of audio installations,
which means that the traditional phono input is missing on
increasingly more systems. Hi-fi enthusiasts who want make
digital versions of their existing collections of phonograph
records on a CD or MD, discover that it is no longer possible
to connect a phonograph to the system. However, with a lim-
ited amount of circuitry, it is possible to adapt the line input
of a modern amplifier or recorder so that it can handle the low-
level signals generated by the magnetodynamic cartridge of
a phonograph. Of course, the circuit has to provide the well-
known RIAA correction that must be used with these car-
tridges. The preamplifier shown here performs the job using
only one opamp, four resistors and four capacitors. For a stereo
version, you will naturally need two of everything. Any sta-
bilised power supply that can deliver ±15 V can be used as a
power source.

(004060-1)
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K. Walraven
(from a Burr-Brown application note)
It’s always a bit difficult to measure the current in the positive
lead of a power supply, such as a battery charger. Fortunately,
special ICs have been developed for this purpose in the last
few years, such as the Burr-Brown INA138 and INA168.
These ICs have special internal circuitry that allows their
inputs to be connected directly to either end of a shunt resis-
tor in the lead where the current is to be measured. The shunt
is simply a low-value resistor, across which a voltage drop is
measured whenever a current flows. This voltage is converted
into an output current Io by the IC. This current can be used
directly, or it can be converted into a voltage by means of a
load resistor RL. In the latter case, the ‘floating’ measurement
voltage across the shunt is converted into a voltage with
respect to earth, which is easy to use.
The value of RL determines the gain. A value of 5 kΩ gives 1×,
10 kΩ gives 2×, 15 kΩ gives 3× and so on. It all works as fol-
lows. Just like any opamp, this IC tries to maintain the same
potential on its internal plus and minus inputs. The minus
input is connected to the left-hand end of the shunt resistor
via a 5-kΩ resistor. When a current flows through the shunt,
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this voltage is thus lower than the voltage on the plus side.
However, the voltage on the plus input can be reduced by
allowing a small supplementary current to flow through T1.
The IC thus allows T1 to conduct just enough to achieve the
necessary lower voltage on the plus input. The current that is
needed for this is equal to Vshunt / 5 kΩ. This transistor cur-
rent leaves the IC via the output to which RL is connected. If
the value of RL is 5 kΩ, the resulting voltage is exactly the
same as Vshunt.
The IC is available in two versions. The INA138 can handle
voltages between 2.7 and 36 V, while the INA168 can work up

to 60 V. The supply voltage on pin 5 may lie anywhere
between these limits, regardless of the voltage on the inputs.
This means that even with a supply voltage of only 5 V, you
can make measurements with up to 60 V on the inputs! How-
ever, in most cases it is simplest to connect pin 5 directly to
the voltage on pin 3. Bear in mind that the value of the supply
voltage determines the maximum value of the output voltage.
Also, don’t forget the internal base-emitter junction voltage of
T1 (0.7 V), and the voltage drop across the shunt also has to
be subtracted.

(004081-1)

B. Kainka
Here is a simple circuit for a one transistor Audion type radio
powered by a 1.5 V battery. It employs a set of standard low-
impedance headphones with the headphone socket wired so
that the two sides are connected in series thus giving an
impedance of 64 Ω. The supply to the circuit also passes
through the headphones so that unplugging the headphones
turns off the supply. Using an Audion configuration means that
the single transistor performs both demodulation and ampli-
fication of the signal. The sensitivity of this receiver is such
that a 2 m length of wire is all that is needed as an antenna.
The tap on the antenna coil is at 1/5th of the total winding on
the ferrite rod. For details of the antenna coil see the article
Diode Radio for Low Impedance Headphones. This circuit is
suitable for reception of all AM transmissions from longwave
through to shortwave. 
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B. Kainka
Any stepper motor can be used as a generator. In contrast to
other generators, a stepper motor produces a large induced
voltage even at low rotational speeds. The type used here,
with a DC resistance of 2×60 Ω per winding, can generate
more than 20 V when turned by hand, without any gearing.
The circuit diagram for a ‘hand-cranked torch’ shows how you
can use a stepper motor as a generator.
A supplementary circuit stores the energy. Two bridge rectifiers,
each made up of four 1N4148 diodes, charge the 4700-µF capac-
itor. The super-bright (white) LED is driven either via a 390-Ω
resistor (Power Light), or via 22 kΩ in series with 390 Ω. In the
latter case, the LED is not as bright, but it stays on longer.
You must restrain yourself when cranking the dynamo, since
in the ‘bright’ setting it is possible to exceed the rated LED
current of 20 mA, while in the ‘long’ setting it is possible to
exceed the rated capacitor voltage of 25 V. If necessary, adjust
the value of the LED series resistor.
The lamp is bright enough for reading in complete darkness.
The stepper motor generator is thus ideal for spies, thieves and
children who want to read under the bedcovers. You could also
keep it handy in your hobby room, in case of a short circuit.

(004039-1)

From the workshop of the author:
http://home.t-online/home/B.Kainka
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