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37 A solar-powered MW radio

Introduction
What could be more ecologically friendly than a radio powered by the sun’s
energy? This design is quite standard, and if you have built any of the other
medium-wave radios in this series, then this one should present few
problems.

The solar panel
The solar panel is to the solar cell as the battery is to the cell; in other words
a solar panel is several solar cells connected in series. The solar panel quoted
for this radio will generate about 9 V at a current of around 30 mA on a
sunny day. The circuit will operate on a supply of around 2 V, so bright
sunshine is not necessary for satisfactory operation. The volume will be less,
of course.

The circuit
The radio uses the ZN415E integrated circuit (IC), connected as shown
in Figure 1, the complete circuit diagram. The signal is tuned in by the
combination of L1 and VC1. L1 is made by winding about 35 turns of 24
SWG enamelled copper wire on a ferrite rod. A standard ferrite rod of 10 cm
length and 1 cm diameter is used.

Signals selected by the tuned circuit are passed to IC1, which amplifies the
signals and removes the audio component, which is then amplified further
by IC2 for driving a small loudspeaker. The removal of the audio
component is the process we call detection. In addition to this, IC1 provides
automatic gain control (AGC), which helps to keep the audio signal
constant, even when the incoming RF signal may vary due to fading.

The prototype board
Veroboard (also known as matrix board or stripboard) is ideal for the
construction of the radio. The layout is shown in Figure 2. The board size
is 11 strips by 30 holes (please note that there is no row ‘I’, so take care
with your counting!). Using a 3 mm (1⁄8 inch) twist drill rotated between



Radio and Electronics Cookbook

130

Figure 1 The radio uses just two integrated circuits (chips) and operates at any voltage from 2 to 9 V

Figure 2 Follow the layout carefully, making sure that all connections are neatly soldered
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your thumb and forefinger, break the strips at the points marked with a
cross inside a circle. Hold the board up to the light to ensure that the
tracks have been broken and that there is no copper swarf shorting tracks
together.

Firstly, solder in the 8-pin DIL sockets for the ICs, making sure that the
notches in the sockets are facing upwards, as shown on the diagram. Then,
solder in the wire links, resistors, capacitors and diodes, making sure that
the electrolytic capacitors (C2, C6 and C7) and the diodes (D1 and D2) are
connected the correct way round. Use different colours of wire for the
connections to the volume control, VR1, to avoid incorrect connections.
Note the wiring of the tuning capacitor (VC1) shown in Figure 2; a two-
section type is used, and both sections are wired in parallel to give twice the
capacitance of a single section.

There is no on/off switch – just turn the volume down when you are
finished using the set! The solar panel can be mounted parallel to the top
of the case, or angled to receive the maximum energy from the sun, as
shown in the photograph. You could have a battery available as a standby
source to use the radio after dark; any battery of between 6 V and 9 V will
do. Wire it with a simple changeover switch, so you can switch between
solar and battery power. Ask a friend for help with this if you are not sure
how to do it.

You may need to adjust the number of turns on L1 to get the best results,
but it should be possible to receive at least five stations at good volume with
your sun-powered radio!
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Parts list

Maplin
Resistors: 0.25 watts, 5% tolerance code

R1 3.3 kilohms (k�) M3K3
R2 100 ohms (�) M100R
VR1 1 kilohm (k�) log FW21X

Capacitors
C1, C5 10 nanofarads (nF) ceramic BX00A
C2 220 microfarads (�F) electrolytic (10 V) FB60Q
C3, C4 100 nanofarads ceramic YR75S
C6 10 microfarads (�F) electrolytic (10 V) FB22Y
C7 1000 microfarads (�F) electrolytic (10 V) FB81C
VC1 140–300 picofarads (pF) FT78K

Semiconductors
IC1 ZN415E (or ZN416E) UR70M
IC2 TDA7052 UK79L
D1, D2 1N4148 QL80B
Solar panel 9 V at 50 mA RK23A

Additional items
LS1 32–64 ohm miniature loudspeaker YT28F

Ferrite rod YG20W
24 SWG enamelled copper wire BL28F
Plastic box, approx. 220 × 140 × 70 mm YN39N
Veroboard, cut to size JP47B
8-pin DIL sockets, 2 required BL17T
Knobs, 2 required FD67X
Material for speaker grille
Connecting wire




