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CDI Module uses cheap and readily
available parts, it may be worth a try
if you are unwilling to fork out lots of
ha¡d cash for a genuine replacement
module.

How CDI works
Fig.1 shows the connections re-

quired for a typical CDI module. The
generator (magneto) coil provides the
high voltage to charge a capacitor (in
the CDI module), while the trigger
coil provides the signal to dump the
capacitor's highvoltage charge into the
ignition coil. A kill switch shunts the
high-voltage supply from the generator
to prevent ignition.

Fig,2 shows how CDI works, It
comprises three main components:
the ignition coil, a capacitor (C1) and a
Silicon Controlled Rectifrer (SCR). The
SCRbehaves as a switch, It is normally
a high impedance until a small trigger
voltage is appliedbetween its gate and
cathode. It then conducts and behaves
like a diode. After triggering, the SCR
switches off when the current through
it falls cìose to zero,

Initially, the SCR is off and capaci-
tor C1 is discharged. Positive voltage
from the generator then charges C1 via
diode DL and the primary winding of
the ignition coil. The current path is
shown in red as "Iç".

C1 is discharged when the SCR
is subsequently triggered, allowing
current to flow back through the igni-
tion coil primary. This current path
is shown in green as "I¡". The fast
discharge of C1 and resulting current
through the ignition coil causes a high
voltage to be developed across the
secondary winding of the ignition coil,
to fire the spark plug(s).

Once the spark plug is extinguished,
the collapsing field of the ignition
coil develops a reverse current flow
via diode D2 to partially recharge
capacitor C1.

Typically, the generator coil delivers
about 1A in charging the capacitor up
to about 350V. If C1 is 1pF, then it will
charge in about 350ps - much quicker
than the time between sparks, even in
a high-rewing engine,

No RPM advance
Note that the CDI Module does not

incorporate RPM advance and so it
provides a fixed timing from the trig-
ger coil - most common with small
engines,

Some engines do incorporate RPM
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advance using a special trigger coil and
magnetic core design that advances
the firing edge with increasing RPM,
This is achieved by having a stepped
or shaped coil core that has a larger
gap at its leading edge compared to
the trailing edge - see Fig.3.

At low speeds the coil voltage re-
quired for triggering is developed at
the trailing edge of the magnet but as

revs increase, the leading edge of the
magnet is able to induce more voltage
in the coil and so firing occurs earlier.
This is shown in Fig.4,

Other designs use electronic ad-
va¡rce but these require extra power for
the circuitry and tend to be used only
with battery-powered systems.

Circuit details
The simplest circuit arrangement

for the CDI module is shown in Fig,5,

Voltage from the generator coil charges
capacitor C1 (and C2) via diode D1
and the ignition coil primary. As
previously mentioned, D2 is there to
conduct the reverse current flow from
the ignition coil after the capacitor has
discharged.

The two in-series 1MQ resistors
across capacitor C1 are there to dis-
charge the capacitor if the SCR does
not fire, This is a safety feature that
prevents a nasty electric shock if you
happen to connect yourself across the
capacitor. It takes about two seconds
for the capacitor to discharge to a safe
value.

Provision has been made on the
PC board for two discharge capaci-
tors, C1 & C2, This allows the use of
either two O.47¡tF capacitors or two
1pF capacitors. A higher capacitance
will produce greater spark energy,
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Frequency indicator for generating equipment
This circuit was developed to

adjust the operating speed (RPM)
of portable AC generators. These
usually have a speed-control knob
but no means of determining the
correct (50H2) frequency, Since this
sort of job is done outdoors, a dig-
ital frequency counter is not really
justified and canbe difEcultto read,
because of the typically long gating
time at low frequencies.

Two NAND gates, IClc & IC1b, are
wired as a 500H2 oscillator a¡d this
clocks a4O77 decade counter, IC2.
This drives L0 LEDs but only one
will be on at any particular time,
as the counter cycles through from
1-10. However, all the LEDs are

connected to 0V via a common lkCl
resistor artd tralsistor Q1 which is
turned on and off by a 50Hz signal
derived from the generator,

If the 50Hz and 500H2 frequen-
cies are precisely locked, the dis-
play will show a stationary LED.
However, if the 50Hz signal is
slightly high in frequenc¡ the LED
will appear to move in one direc-
tion and if the signal is slightly low
the LED will appear to move in the
opposite direction.

The 50Hz ?4OVAC input from
the generator is fed via tra¡sformer
T1 and it powers tle circuit via
rectifier diode D1, a 100pF filter
capacitor and a 7809 9V 3-terminal

regulator (REGI). The 50Hz signal
from the transformer is also fed via
a 10k^O resistor to a squaring circuit
comprising gates ICld & IC1c. This
drives transistor Q1.

In use, the u¡it is plugged into
the mains outlet of the portable
generator and the governor speed
of the engine is,adjusted to give a
stationary LED display, For 60Hz
equipment, the oscillator would be
set to 600H2.

Note thatthe oscillator frequency
should be adjusted precisely with
the aid of an accurate frequency
meter.

Dayle Edwards,
Taylorville, Westland, NZ. ($60)
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