Coil driver circuit

An ignition coil or spark coil is nothing more than a low frequency auto-transformer with a
relatively high turns ratio. The transformer typically has only a dozen or so turns on the primary
but many thousands on the secondary. It is very comparable in design to the pulse
transformers used in other appliances such as fence chargers, well suited for high voltage
bursts. The original purpose of the coil is to produce a reliable and hot spark within an engine
cylinder, and tens of thousands of volts open-circuit, or about a CM spark. While it is possible
to drive the coil with low-medium voltage AC, this will not produce the massively high output
voltages commonly expected from such transformers. It is often driven with a train of square
pulses, as each pulse will store energy in the coil, which gets released suddenly when the DC is
abruptly disconnected. As the coil has inductance, this sudden change in current results in a
massive voltage spike in both the primary and secondary. This is how my schematic works: Her
is a schematic that shows what the capacitor does. This the first schematic. It is a good driver
for making big, hot sparks. Note: be sure to use high current capable relays, automotive relays
are a good choice. T his circuit will inevitably destroy any relay , due to arcing at the contacts
accelerating corrosion and excessive heat eventually melting the relay. The power supply must
also be capable of maintaining constant voltage at the frequency of operation. Do not power
this circuit with lithium ion batteries or an expensive supply. Upon the application of a power
supply, current briefly flows through the capacitor and coil. This is the start of "ringing" due to
the action of the capacitor and inductance of the coil. When the voltage across the capacitor
reaches a high enough value, the relay engages, shorting the capacitor. Doing so causes the
relay to disengage and another "ping" to this resonant tank circuit, continuing the oscillation.
The frequency is set by the value of the primary inductance of your chosen coil pack or ignition
coil, the impedance of the relay coil, the value of the capacitor, and the time taken for the
contacts to close. As can be seen, this circuit will result in large current pulses through the NO
contacts as the energy of the capacitor is dissipated there, and large voltage spikes on the
primary on the NC contacts, accelerating corrosion and damage. Despite causing damage to the
relay, this circuit is fun to play with, and is a quick an dirty way to test coil packs and ignition
coils. The shocks from the circuit are very painful but generally not too dangerous when
operated at 12V as the power output is limited. Of course caution should be exercised around
such a circuit for obvious reasons. Another popular coil driver is the popular is this timer driver.
The serves as an oscillator at audio-range frequencies and drives a transistor that drives the
coil. While the circuit diagram is relatively straightforward, it is poorly designed and the
transistor will see excessive stresses due to peak currents and voltages from the output. This is
also worsened by the power dissipation due to the additional base current and voltage,
resulting in very high power dissipation. The HFE or current gain of the transistor at high
currents is generally fairly low between 10 and 50 , which stresses the timer. With ohm base
resistor and a supply voltage of 12V, approximately mA of base current is expected, so the
maximum collector current that keeps it in saturation is only a few amps. The resistor will see
large power dissipation, up to 1W depending on the duty cycle, so a 1W resistor must be used.
However, if parts are carefully chosen, and the components are not being stressed beyond
there Absolute Maximum Ratings; this circuit can be fairly reliable and provide a stable
unregulated source of high voltage. The frequency and duty cycle are be adjusted with the
variable resistors. Here is another, better version of the timer circuit. Several improvements
have been made. The purpose of the series 1N diode is to allow the coil's primary to ring at a
couple hundred volts when the MOSFET enters cutoff or turns off , allowing time for a spark to
form at the output. Otherwise only a very breif positive-going spike will result, as the the
internal body diode and the other 1n diode would clamp the ringing of the coil to The other 1N
isn't necessary as the previously mentioned rectifier isolates negetive-going voltages already.
However the 1N is a very poor choice. Now, the SCR driver. This circuit is very straightforward.
However, it requires a source of high voltage. The circuit uses the ignition coil as a pulse
transformer, and the output is a single-shot high voltage pulse. A high voltage V power supply
is used to charge up a small high voltage film or ceramic capacitor do not use an electrolytic
capacitor! After it is charged, the supply is disconnected leaving the capacitor charged. The
"fire" button is then pressed, triggering the triac or SCR. This hammers the primary of the coil,
and the SCR continues to conduct until the underdamped ringing of the primary and secondary
settles. SCRs remain latched until the voltage across their anode and cathode falls to zero or
negative for several milliseconds. That high voltage ringing on the primary results in massive
ringing on the output due to the high turns ratio of the secondary and a lot of the energy in the
capacitor is turned into high voltage at the output. This circuit is great when you need a very
high voltage pulse at the output to ignite a flammable mixture, implementation of a powerful
fence charger, etc. The circuit is also reasonably robust as SCRs are both cheap and can deal
with very high powers triacs are used in a variety of high power switching applications.

Question 4 weeks ago. Answer 4 weeks ago. Depends but something around 1uF seemed to
work well. This capacitor can often be found in the ignition system from which it was salvaged.
Do not use an electrolytic capacitor or a polarized capacitor. Question 3 months ago on Step 6.
Question 1 year ago. Anybody please help me upgrade this circuit please? Cause when i build
up this circuit in prototype and test with 12v ignition coil, it always ends up with times fried just
few seconds Answer 1 year ago. Begging for help isn't going to help you. If you actually want
help, please provide as much detail as you can about your circuit. Check your circuit, you
probably have wired it incorrectly. Reply 1 year ago. Already checked twice, the connection and
wiring of the circuit all correctly It is a poorly designed circuit, especially if you use an
under-rated transistor like the 2N You need to find the cause. The base of the transistor should
appear like a short circuit to ground, with about 0. If any high voltage appears at the transistor
base then something is VERY wrong. Your transistor is already dead at that point. Build the
circuit slowly and test each part. Just build the section. Verify with an oscilloscope that the is
functional and pin 3 has a square wave on the output. A speaker or headphones can suffice as
an alternative to a scope if you set the oscillation to a frequency within audible range. When i try
with another new timer with just bulb type test light, it just working normally for a long time, so i
wonder could it be the high voltage of the ignition coil flow back to timer via transistor base And
also a capacitor across transistor collecter and ground If so, may i ask you what type of diode
and capacitor did you recommended Thank You! OK, great! So you know that the circuit is
working on it's own. Now add the resistor and add the BJT, but replace the ignition coil with just
a 12V lamp. It should be about half brightness, maybe flickering a bit depending on the
frequency of the One resistor will be much larger than the other, like 1K and K. Also it helps to
use a current limited lab power supply because the timer can only tolerate a maximum of 16V
before it burns up. Add a or or voltage regulator if your power supply exceeds this limit. In other
words, voltage is proportional to the rate of current change. The circuit makes a square wave.
When the transistor turns on, the coil has 12V applied across it, so the current ramps up at a
constant rate. When the transistor turns OFF almost instantly, the current is suddenly dropped
to zero from some peak value. Using a snubber diode will fix this issue, but you will not get any
output from the secondary either. Remember: whatever voltages you can achieve on the
primary, the secondary will see times more because of the turns ratio. By adding the diode, you
give the energy a path to ground. By limiting the maximum voltage on the primary side, the
current decays much slower because of that relationship between current and voltage. The
slower change in current over time means slower change in flux in the core and finally; less
voltage induced in the secondary. This is the fundamental problem with this type of circuit. It
took me years of messing with the singing arc flyback project to realize this fundamental
limitation. The only solution is to use a better circuit. After think again, i understood right now,
so our mission in finding why timer fried out is focus on rebuild a timer with pin3 0. Hey Max ,
Do you remember me? Anyways I need your help. The circuit works when i pulse the Dc , And I
have not connected the capacitor as i do not know the value of the capacitor. Hello apillai5, may
i ask have you already make some improvement for your failed circuit you mentioned earlier
Reply 6 years ago on Introduction. Pin 3 output is limited to I think about mA sink and drain.
With ohms, that means there has to be a potential difference of 20V across it. How much voltage
are you feeding this circuit? Knowing that the is capable of supplying enough current. Try a
ohm, or ohm resistor. Keep incrementing up or down to find the best value. Also, I did not build
this circuit, I just put it all the circuits I found online into one place! Sorry if I can't help you
more than that. OK then, I can now see many, many problems. Otherwise the stray capacitance
between the pins will result in a very weak and unstable UHF oscillator that cannot drive the
transistor or the coil. The value of it I believe is 0. A "" numbered ceramic capacitor should do
the trick. Once you get the circuit to function, you will probably be disappointed with the output.
As the schematic you have shown calls for at least a 6A power supply. You can probably use an
SLA battery for power. Before the mod, even small over current transients would cause the
thing to go into a fail-safe mode and shut down until power is removed. Now there is no current
limit or short-circuit protection. Once you get the beefy power supply sorted, mount the
transistor to a heat-sink or else it will overheat. Then if you still have issues with the ohm
resistor, either try a higher value, or get a 3W ohm resistor. Hope this helps. I am going to buy a
12V high amp adapter and try your recommendation :D and i do have the heat-sink. If you still
have problems, and you think you are killing the , try a TVS diode across the collector and base
that is reverse-biased backwards so it does not normally conduct , and that it has a breakdown
voltage of around V. A few zener diodes may also help, make sure they are beefy or paralleled
up to handle the EMF transients well. Your transistor should be mounted on a heatsink. This
circuit is not the most efficient and as the transistor warms up, the worse it will perform and the
less efficient it will become. That leads to thermal runaway as it heats up, it makes more heats,

causing it to heat up faster. The NE is not really the best chip to use with these types of circuits
because it can be killed with strong EMF. Make sure use a separate power supply for it from the
main ignition coil power supply or some beefy LC filtering and voltage regulators with current
limiting. By -max- Follow. More by the author:. Theory of operation: Upon the application of a
power supply, current briefly flows through the capacitor and coil. Use-case: Despite causing
damage to the relay, this circuit is fun to play with, and is a quick an dirty way to test coil packs
and ignition coils. Theory of operation: A high voltage V power supply is used to charge up a
small high voltage film or ceramic capacitor do not use an electrolytic capacitor! Did you make
this project? Share it with us! I Made It! Answer Upvote. Reply Upvote. What is the correct value
for the resistor that says 6K8 on the schematic? KennyK30 Question 1 year ago. KennyK30
-max- Reply 1 year ago. KennyK30 KennyK30 Reply 1 year ago. KennyK30 apillai5 Reply 1 year
ago. AdithyaP -max- Reply 6 years ago on Introduction. I have mentioned in the photo of the
circuit , 12V 2A wall adapter. Now there is no current limit or short-circuit protection Once you
get the beefy power supply sorted, mount the transistor to a heat-sink or else it will overheat.
Car Ignition coils there are other kinds, such as motorcycle and boat coils, but the ones made
for automotive engines are the largest consist of two windings: A primary and a secondary,
wrapped around a core usually multi layered silicone steel and encapsulated in some insulating
material epoxy or oil are normally used. When a current is pulsed into the primary winding
which consists of a couple hundred turns of relatively thick wire , it sets up a magnetic field
around it and the coil's core. In a car engine the coil may be pulsed by up to volts for high
performance ignition systems. Voltages in the Volt range are more common for lower end
systems some times a second when the engine is running fast. The pulse is provided nowadays
by an ignition system which drives the coil by a capacitive discharge timed through a magnetic
pickup in the engine. Before the advancements in solid state switching technology that made
the current electronic ignition systems possible, the coil was driven by a special rotary breaker
that was directly spun by the engine and switched the power mechanically. This page is
devoted to the construction and development of special solid state devices intended to switch a
coil electronically at as high rates as possible, and as high powers as possible. When switched
in such manner, induction coils make excellent high voltage power supplies, which can be used
for several purposes, such as charging capacitors, driving Jacob's ladders, Tesla Coils, Plasma
Globes, and so on. Here you can see a reconstruction of my first High Voltage device. It is an
ignition coil driver; I built the original when I was 11 years old from plans I found in an old
electronics magazine. It taught me a lot, and it also gave me some memorable shocks
sometimes strong enough to knock me over and make me go pale. As I recall it, it had a 2. The
first design ran at some 30 watts RMS, and made 3Cm long sparks about once a second. The
device below uses two ignition coils the other one is inside the box. Note that the original only
had one and runs some 50W RMS. The blue arc seen there is about 6cm long. Here is a more
recent version of the this same driver. Both ignition coils have been fitted inside the box, and
their cases are used as a common ground. The SCR is on a heat sink, and the capacitor bank
was upped to 4uF Any more and the operating frequency drops below resonance. I ran this with
an inductive ballast pulling 20Amperes off the V line nearly watts! The main capacitor was
charged to V due to the full wave rectifier in the input , and pulsed through the SCR into the
coils which are wired in anti parallel at Hz. I got close to a 20Cm electric arc from this, which
had enough current to melt the wires and set their insulation on fire. The coils would hum and
vibrate loudly and often the runs would have to be stopped because the oil was boiling inside
them. Here is the final version of a based ignition coil driver I built. This one uses the IC to
produce square wave pulses at a variable frequency, and applies the pulses to a 2N transistor,
which connects and disconnects the ignition coil to the power supply. Since there is no
capacitive discharge involved, the arcs produced are thin and blue. I got up to 3cm long arcs
from a single coil with this circuit. It makes a high pitched whining sound, correspondent to the
frequency it is running at. The square looking thing in the foreground here is a microwave oven
transformer. Those are usually rated at 2. Here you can see one such transformer arcing from
two iron electrodes. If the electrodes are separated quickly once the arc has formed, it can be
drawn to over 10cm length. I was using those electrodes to cook ehm, carbonize more like a
hotdog, and the carbon left over in them can be seen burning on top of the plasma: Normally
plasma does not exist outside a current flow. The transformer produces up to 10kV pulses by
inductive action since the power is being pulsed into it , and those pulses are fed into a TV
cascade the square green thing in the picture , which produces a steady 25kV output at a few
miliamperes. I use this for charging small capacitors and for small scale ionic experiments. It
could also be used as a stun gun, as I found out when I accidentally touched its output and was
knocked down by the shock PowerLabs Ignition Coil Driver. All rights reserved. One of the
simplest ways to make a battery powered High Voltage power supply is to use a common car

ignition coil. This means to get a high output voltage you must be able to stop the power
flowing into the coil as quickly as possible. In old cars this was simply done mechanically. For
use as a HV power supply this needs to happen rapidly over and over. To do this a spacial
square wave power supply is uses which switches power on and off to the coil hundreds or
thousands of times per second. It is not essential to use two 12V batteries like shown in the
circuits shown below, but it will allow you to obtain bigger sparks. Click the link to check stock.
This driver circuit is based on the commonly used 2n transistor due to it high power switching
capability. While these are cheap and high temperature tolerant, they are susceptible to voltage
spikes caused by the inductive nature of the load ignition coil. Ones with higher voltage ratings
will be less likely to be damaged by spikes. Further protection methods are outlined lower down
this page and in the comments. T2 represents two power transistors connected in parallel and
mounted on a heatsink. This next circuit is designed for a higher powered output. Two ignition
Coils are connected in parallel but with opposite polarity. This means that the output voltages of
each coil are out of phase or opposite to each other when one is positive, the other is negative.
Using this configuration the output is taken from the two coils output terminals, whereas the
circuit above uses the output terminal and ground. These circuits will work great for driving
ignition coils for high voltage but they can be susceptible to damage from inductive spikes.
When an ignition coil is being driven unloaded open circuit on the output there will be
significantly increased back emf and risk of damaging the driver circuit. It also includes an early
warning indicator which will show you how severe the back emf is from your load. If you build
an ignition coil driver to make high voltage sparks and arcs, you will need some sort of EMI
protection for your circuit. Without it, it is very likely you will destroy the transistors or driver
ICs. Snubbers are a tricky subject, but in general they are used to reduce electromagnetic
interference EMI or voltage spikes. There are many ways to reduce EMI and it can often be
useful to use various snubbers in different parts of the circuit. These diagrams represent a few
possible ways you can snub EMI in an ignition coil driver. These are known as dissipative
snubbers because the excess energy is disspated as heat or light. The top digram uses a series
connected capacitor and resistor. The values used will depend on your drive frequency. See
RC1 at top of this page. Generally speaking, a bigger capacitance and smaller resistance will
snub more, but also absorb more drive power thefore reducing efficiency. A compromise must
be found that best suits your setup. These are semiconductor devices which will only begin
conducting when the voltage between its terminals exceeds its rated value. It will stop
conducting when the voltage goes low again. In the example shown above, the MOV will short
out any spikes coming from the load, but it is also shorting the driver circuits output for the
same brief instant. The MOV chosen must be able to dissipate the power ans have a voltage
rating that will cause it to activate before the voltage gets too high for the drive circuit. You can
also place a small neon indicator bulb Ne1 in series with a 1k resistor and place this between
the low voltage wires to your ignition coil. This bulb will begin to glow when the back EMF
reaches about V or more. If you see it glowing, you need a better snubber like RC1 top diagram
or a MOV varistor rated to clamp the voltage below the maximum your components will tolerate.
Hello, Sir. I looked thouroughly the schem of HV Coil Driver with one coil. I want to use it for
automotive ignition system. What is the frequency of switches of SW1 and where can I buy it. Or
on the HV output also? Thanks in advance. TVS diodes will help, though it is not a total
solution. You need to filter the power input to the circuit so that noise does not get sent back to
the ECU via the power lines. Filter design will depend on your operating conditions. Does
anyone have a link to free software for making circuit drawings like the above illustrations of the
ignition coil driver circuits? Mac preferred O. Hello All! I Am posting this here as a courtesy as
the answer I got could benefit others too! I Am working on an experimental Multi-wave
oscillator. I want to use the setup you have listed here that employs 2 ignition coils. The HV
output from each coil will be used to drive two MWO antennas simultaneously, one driven by
each coil. So I want both ignition coils to be on at the same time. How do I modify the wiring
diagram you have shown on that page to have both coils operational at the same time? It is
ingenious the way you allow the use of a signal generator to drive this circuit. One question I
have on that is based on this. In my research I do not always use the â€” lead and it is not
connected to anything. Also if I wanted to use both output leads from the generator to drive this
circuit, how would I connect them? Both coils are on at the same time, but the voltage will be of
opposite polarity. The signal generator must share a common ground with the circuit. The
positive output goes to the transistor base pin, while the other connects to the circuit power
supply ground. Hello Again! I also want to have spark gaps on both coils and a way to easily
tune the coils to resonance. Re-tuning may be needed regularly depending on the test subject.
Also why are two sealed lead acid batteries placed in this circuit? I Am planning to use a high
wattage PC computer power supply as the source to power both the coils and the Frequency

generator. Please adviseâ€¦. The SLA batteries were used so it could be portable and to avoid
using mains power. Sorry for mt typos. Really love this site. I was wondering. I have heard and
wondered about the possibility of powering it from a car batt using twoparallel HEIs and pulser.
My electronics is pretty good but regulators and such were not my area and things have
improved since then. Any circuit recommendations. I love your high current pulser and am
planning on getting itâ€¦. Question 2: I have made tons of HV supplies but found that coming up
with a low voltage high current supply and also battery but it could be a car batt as well has
Frustrated me. I should talk to you about your custom work for either of these! I am going to
Connect this to two electodes with a distance of 50 to 70mm to make a high electrical Field. My
plan was to use a auto coil. Where can a finde a pulse modulator that can make good modulated
square wave? Hi everyone! I have an MSD Blaster 2 car coil 50KV and another normal car coil at
home and i wanted to achieve the following conditions: 70KV, at 11 mA, and i believe high
frequency.. He says he uses 7 cycles per second, does this mean hertz? There are no
descriptions of the internals of the device he used. The photographs give the impression of a
Rhumkorff coil, probably with a "buzzer" type of interrupter. It was probably battery powered,
and if so, would give an asymmetric waveform like that from an ignition coil. If so, reproducing
the effect should be straight-forward. Make careful note of the experimental setup; the polarity
of the high tension tower on the ignition coil should be positive, but try negative too, as a
Rhumkorff would have had both. If you have any thoughts or experiences on this topic, please
share them. It is to do with the first law of thermodynamics conservation of energy , and the
relationship between power, voltage, current, and, resistance or impedance as described in
ohms law. When the current switches off, the magnetic field around the coil will collapse. The
energy in the field is transferred to the coil as an electric current flowing in the opposite
direction to the initial current. Since the transistor is now off the resistance of the circuit is very
very large. I have question in my mind which is in induction , that is, what are the factors that
rise the output voltage of the coil to become grater than the voltage of the DC source supply
when switching off the R-L circuit? The efficiency of the coil does drop off as frequency
increases due to losses in the core. Smaller coils usually work better at higher frequencies. The
impedance of the coil will also increase with frequency. This means for the same input current
at a high frequency, you would need to use a larger input voltage. After about 20kHz you will
only get very low current on most ingition coils when using a 12V supply. Gentlemen, You have
an outstanding site! Keep up the fun and fantastic work. My question: during your work with the
common ignition coil, have you identified an upper frequency limit where the operation and
efficiency of the coil dropped off? You will need to use a much higher value of resistance, and
use a several resistors to form a voltage divider to that it will suit your scope.. You should also
discharge the spark to ground via the resistor so that your scope has a ground reference. The
spark will also discharge a lot of EMI, so you might want to shield it or at least keep it a
reasonable distance away. I have built the ignition coil driver circuit posted on your website 4th
dec and I am getting a good spark with a spark plug. I am now trying to measure the current in
the secondary circuit using a. I continually get an overscale reading on my meter. Can you
explain this and suggest an alternative way of measuring the secondary current. Sw1 need to be
opened or closed? Or is it an activation key for HV coil to produce voltage? The power capacity
is limited mainly by the chosen transistor. If you need more power than the one shown, simply
choose a different transistor. There are some quite powerful IGBTs available these days.
Allthough this circuit works, it is really not good. Paralleling bipolar transistors in this way is
not reliable. You will still need to protect the array from voltage transients though. I just realized
that the TSV placements I depicted are way wrong, where not the least of which is the one in
parallel with the switched common side of the coils. So please disregard my previous posts and
images, as I obviously do not have these circuit anywhere near ready for your review. The
application of driving two ignition coils in anti-parallel is still most unique and of distinct
interest, as I am also aware this is a very old article. If I have missed finding such an application
or the relevant DIY project, please let me know. I would like to verify this design, along with
whether the TSVs and load limiting resistors are appropriately sized and are placed correctly
within the circuit for adequate back EMF suppression. In addition, should consideration be
made for the current rating of the other two ohm, and 2. I would also like to commend the
RMCybernetics sales and warehouse staff for their accurate filling and prompt delivery for each
one of my on-line orders. This circuit is really not worth building. As I have stated before, this
article is very old and there is a modern alternative available. See power pulse controller. I just
had a few questions about this. I redrew the schema to show what im going for. These values
may not work. I chose the 2n because it can carry more current than the and it should take less
of them to do a larger job. The coils are still wired in anti-phase there are just 8 of them now.
Will this work? How many amps will my power supply need to be I want to be on the safe side 3.

This site is awesome. The values needed for the snubber will depend on the operating
frequency, the spec of the coil, and the load on the coil. You will need to detimine what works
best for your setup. In the twin coil example you might also need a snubber. It was just left off
the diagram for simplicity. May I just say first off Great web site. Am I right in thinking thats
because they counteract each other. Something like the power pulse controller would work well
with an IGBT. We also have similar devices available in the shop. Most older ign coils are
around 1. You said the circuit shown is the old circuit, where do i find the new one? The OCBI is
not complex. Ignition coils make a lot of voltage spikes so your circuit needs to deal with this
otherwise it will just fail. I would like to drive a new automotive coil coil on plug I need to be able
to drive 4 at one time. Coils are. You responded i could use ocxi or ocbi.. I would like to drive 1
coil with 4 drivers. I thought i saw boards that you sell for this, do you still have them? You will
certainly need to protect your circuit. Use an RC snubber at least, also a power resistor of a few
ohms in series with the coil. You may also need zener diodes and schottky diodes on the power
lines. I have designed similar circuit using AVR microcontroller as a driver. I have few questions
concerning these circuits:. Do I need necessarily use optocoupler? I have two power sources
one for uC and one for coils and I wonder can spikes from the ignition coils can do much harm
to the uC if they go through common ground. Or asking the same question in different way â€”
does common ground in this case is dangerous to the microcontroller? The output voltage
proportional to the rate of change of current at the input. You can vary the fall time, or the pulse
width of the drive signal to change the output voltage. Hi, How to regulate spark length Strength
for your circute diagram of Ignition coil driver, i require, 0 to 20 KV. Pl, guide. The results you
get will depend on how quickly your magnetic filed near the sensor is flipping. It would need to
be about 50Hz or more. I appologize, Iguess I was still confusing in the way I asked the earlier
question. I was thinking of using a latching type of hall effect sensor where T-1 is shown in the
circuit. You can replace both transistors with a single IGBT, but you will need at least 10V of
signal to switch it well. You should also have a 10k resistor between gate and GND. I guess I
should have asked my previous question this way, How would this circuit differ using a hall
effect sensor like the melexis us ua configuration and a ibgt transistor. What changes would be
required to this circuit if a hall effect sensor and a igbt was used in place of T1 and T2? Dear Sir,
i also confused with RC1 capacitor value also. The 2n Would not be suitable for those coils. You
would need to use an IGBT rated for more current. If you are driving four coils at once, you
should use a separate transistor for each. If you want a ready made unit, Our Power Pulse
Modulators will work well. You can easily link four of these together to do what you need. Or
hoe can I make this work? R1 should be 1 watt or more. RC1 should be 10W, and 1kV. You can
use a variety of values here. I often use a 1kV nF capacitor with a 50W R resistor. You may have
to determine experimentally what values work best at the frequencies and duties you will use. I
m in need of a circuit to replace point brake from my motorcycle yamahard 2stroke. This is
actually quite an old article, I would recommend you use a modern transistor such as an IGBT.
Thank you so much you have a great site! Cabral, The input voltage for most ignition coils 12
â€” 16V. If they are blowing up, it is most likely due to over heating. The driver must be square
wave to work properly. Could one also be used in place of D1? Would a sine-wave oscillator
instead of a square-wave give better efficiency for driving an ignition coil? Can you give me any
information on how a COP with internal ignitor works? What sort of signal does the ignitor
require? Hello friend! First congratulations on your site! I have some questions and hope you
can help me:. I wonder:. How many volts can support an automotive coil? I have duplicated your
timer circuit including the snubber and all. I am using only one ignition coil. When the timer
drops the voltage to zero volts, the coil sends high voltage from the negative side of the coil
terminal to ground. Any ideas why this is occurring? No spark is producedâ€¦. If you need a
custom circuit made, please submit your information to the custom electronics page. This is a
terrific site. Many ignition coils now seem to be geared towards capacitor discharges, instead of
transistor switching designs. Do you have any interest in developing a CD based ignition coil
circuit? I would suggest not using the 2n though. This is an old article and there are much
better alternatives available now. With most ignition coils the HV return is internally connected
so you would have no choice, but if possible, you should use the common ground. Be aware
that ignition coils can make a lot of feedback so you should make sure your low voltage
electronics are well protected. Ok, so, it cant be done with a single transistor? I set this circuit
up in a circuit simulator, and it seemed to work ok, but it seems overly complex. Is this what you
were talking about? For simplicity, I left out most of the 5v circuitry, and the protection circuitry
is it even needed in this configuration? I built a circuit similar to these and have decided to take
it a step further. The finished product will be connected to a 30kv TV tripler, to rectify the
voltage, and obviously, triple it. So it needs to be an AC signal. All the components test good.
Do you have any suggestions of how to achieve what I want to do? Or can you see why my

pictured circuit wont work? The output spark length is proportional to the rate of change of
current in the primary coil. This means more current, or fast transistors can improve
performance. Hi, I made a circuit using a timer and a power trasnsitor a BU voltage of 12 volts
using a bosch ignition coil of 36 kv i can get it to work but the spark they produce is too short
as 7 mm How could I do to increase the spark to more than 3 cm tks. They would be tough
enough, but they are very fast. Such a fast diode would prevent the ignition coil from working.
But still, is it possible to control this circuit using a hall effect sensor instead of using the
chansaws HV transformer? Ignition coils need a DC pulse to fire a spark. Is it possible for me to
use this circuit as a replacement for an old ignition circuit from an old chainsaw 2 stroke
engine? I was thinking of re-winding the high voltage transformer with very little windings so
that i get a very small ammount of output voltage and then use that output as the input of this
circuit, instead of using a signal generator, in fact the transformer would act as a signal
generator. Maybe i should had a dyno to charge the battery at the same time. I have a Stihl 2
stroke chainsaw engine and i want to replace the entire ignition circuit as it is badly damaged. Is
it possible for me to still use the flywheel mounted in the engine and the transformer in it too
but re-winding the transformer so that i have the necessary output voltage to drive this circuit
throught the -input signal-? You need to protect the transistor from over voltage by using
voltage clamping devices such as MOVs or Zener diodes. You could also use snubbers. So, i
have tried and failed. I made a flashy pcb with uart, analog inputs, lcd port, etc. The attached
image has the part of the schematic with the IGBT transistor and an 3d image of the complete
board the kicad-components i made have no 3d footprint. I was able to create a tiny arc 3 mm by
adjusting the frequency and duty cycle, and the diode D1 got quite hot. I removed the diode with
hope for a bigger arc, and that broke the igbt in one second. The power supply i used was an
old pc psu with 12 amps from the 12v output. The coil would have quite a high impedance at
40kHz so you might need to increase the input voltage to get a good output. The sampled
values would then be used to set the duty cycle of the PWM signal. Do you think this could work
with an old car ignition coil to generate sound? It would be really cool. If i manage to build this i
will post the schematics and the source code in case someone is interested. Yes, Just replace
the capacitor C1 with one of a lower capacitance. It can simply be unplugged from the board
and replaced without soldering. I just tested the OC10A pwm on a fuel injector and it works
great. I do have some back current I need to adjust with a varistor but so far nothing is heating
up at all. My question is what would be the best way to lower the frequency of the 1mohm pot? I
would like to fire about once per second to perhaps 20 times per second. Is this feasible on this
board? I will be shopping with you on Thursday, either online or by phone if thats ok, there are
some other parts I need that i couldnt find on your site. Actually the Ah rating of the battery
refers to its capacity rather than the possible output current. For example a 3. Practically you
would get less time than this as they do not discharge in a linear fashion. I would suggest a 3. A
bigger battery wont improve performance but would last longer. You can use a mains adaptor
but it should be rated for about 4A or more. These can be a bit expensive. That is a good
question. The reason is due to the way transistors work. The transistor is activated by applying
a voltage or current depending on the type of trnasistor to the base or gate pin. The voltage is
applied relative to the emitter or source pin. For example; Some transistor is rated to switch on
when the voltage on the gate pin is 8V. This voltage is measured between the gate and the
source pin. When the source or emmitter pin is grounded, then the voltage you apply to the gate
pin is always relative to ground 0V. If the source pin is connected to the load ignition coil ,
which is then connected to ground, then the source pin will be higher than 0V when the
transistor is on. If you are only applying 8V to the gate pin relative to ground then it wont be
enough to switch the transistor properly. This is epecially problematic with coils becasue the
voltage would oscillate and the circuit would be unstable. I am curious, most of the designs I
have found for driving ignition coils put the coil on the positive supply rail and the switching
device in its path to ground. Yours uses this arrangement as well My own initial thought would
have been to do the inverse, with the switching device on positive rail and coils common
negative on the ground. Is there any reason the former arrangement seems to be preferred? I
would think it should work equally well in either orientation? Even with a low power of exit. I
wanted to deliver my opinion to Paul Kilidjian ciudad. Thank you. Jango, You control the current
by adjusting the setting of the duty pulse width. A snubber RC1 should just be placed in parallel
with the load. If you want to control the output current, you can just control the input current
using Pulse Width Modulation. The output current could be measured by placing an ammeter in
series with the output, or by measuring the voltage drop across a small resistor and calculating
it using ohms law. Is my idea it distorts? I wish to make use of my PWM, like a generator which
can provide me a going current of 0. Which are the terminals to be used. With your good
answers, I ordered a PWM. I want to connect a PWM to the circuit with 4 transistors and 2

ignition coil. I found a solution! Thank you to say to me if my idea is good. So not which is the
correction. All my thanks. Thanks I was afraid of that. Spark Gap 2 really represents two
electrode plates. It is a special type of Plasma generator we are setting up in our lab. We know
we need to have both HV and 88 volts DC on either side of the electrodes to get the desired
effects. Thanks again. For me that is more precise Thanks. I received an answer to my last
message. Large mercy. I repeats it. All my excuses if that is doubled bloom. Thank you for your
answer. PS Your site is a mine of information a little hidden. On the diagram, I see only three
exits for the generator. The 2 DC source grounds are not connected. When I hook up the 88volt
supply I completely loose my HV. Have isolated the secondary of the HV coil with spark gap 1. Is
there a better way to do this? There are too many posibilities. Just check your connections are
correct and the components are functional. Waseem Chehab, You would need to use an
opto-isolator and make sure the input and output are not connected to the same power supply.
No it is not designed to only spark when you switch the power. You have a problem in your
circuit. Der strom, It is not likely to help unless you just make brief pulses at a very low
frequency. The flash circuit steps up the voltage, and will release it as a pulse of current. If you
are drawing power continually from it, it will just be wasting energy as heat in the electronics. I
designed this ignition coil driver circuit based on something I saw on the web a long while ago.
It uses the flash circuitry from a disposable camera to charge a capacitor the original flash
capacitor. Then, the timer circuit turns on and off a high-power MOSFET several thousand times
a second, connecting the volts from the camera circuit to the ignition coil. Any help and
suggestions would be greatly appreciated!!! Sincerely, Der Strom. Thank you, i ask another
question.. What diode do you use? The RC will only help if it is over voltage which kills your
diodes. Richard Jones, The connection you describe may give you odd reading because of
protective components or reversed diodes in the circuits. Just measure between the coils input
pins. Thanks for the reply. I had the scope connected between 0V and the coil negetive terminal.
Assuming that the primary coil would act as a pull up resistor, I expected to see OV while the
ignition module car or IRF my coil driver circuit is closed, and 12V when it is open. Also, I had a
thought which may be useful for your high voltage experimantal circuits. As well as using car
ignition coils, why not use a car ignition driver module too? Typically they have half as many
coil drivers inside as the number of engine cylinders from cars with an even number of
cylinders wasted spark ignition, and are driven by a 12V square wave from the ECU. Hi, just a
quick oneâ€¦ I keep blowing the D1 diode every once in a while, luckily i have a large supply of
them. What would be the solution to protecting this diode? I dont think the RC1 arrangement
would be protecting this would it? What values would be appropriate? Maximising the duty
would not neccesarily be advantagous as is could saturate the magnetic core, and just waste
energy. Where are you connecting your scope? The gap is provided by a standard spark plug.
The circuit works fine â€” thanks for the info. I have traces of real car primary signals from my
oscilloscope a cheap PC based DSO , which I have compared to the trace I get from my driver
circuit, and they are quite different. There is no noticeable 0V part to the 12V square wave which
I am assuming is driving the coils in the car circuit. It looks more like a continuous 12V signal
with the expacted back emf spikes of around V. This seems odd though as it catches the back
emf spike well. Do you think this is a reasonable explanation, or is there something happening
that I am missing? Sorry if the question is slightly off topic, but you seem to know far more
about how to drive car ignition coils than anyone else I have found. ScotchTapeLord, It sems as
if there is some problem with the output. Possibly it is not at a good frequency for your coil, or
the duty could be wrong. Also it could be that for some reason the does not swith off quickly
enough. Are you aple to observe its output on a scope? I have the gate grounded with 10K
ohms, and when I remove gate voltage the ignition coil sparks. However, when I put the pulsed
output from the to the gate, I still get next to nothing on the output. My setup is like the first
image on this page, using a basic timer astable multivibrator. What is other type of transistor
other than BFY51 that i can replace? It is still usually neccesary to have a pull down resistor on
the gate. A simple test of your mosfet part of the circuit is to tap quickly the gate pin on a 12V
source. This should make the ignition coil spark as you release the connection. If current is
passing when you have no applied gate voltage you could try adding a 10k resistor from the
gate to ground to make sure it is off. Also maybe the diode is not great. I replaced it but had the
same result. I even tested an unused one and saw it was passing an amp at 12 volts from
emitter to collector with no gate voltage. This would explain the lack of current drop. I have a
small capacitor across the coil inputs and a fast-switching diode antiparallel with the collector
and emitter of the MOSFET. I translated your post using this page In future please use this to
traslate your mesages. The translaton is not great so i am not exacly sure what you are asking.
You mention a diagram by dr strom, what is the post number of this diagram? The transistors
wont determine the current flowing in your circuit. Assuming that your power supply is capable

of supplying more than 4A, the final current flow would be determined by the impedance of your
motor. IRF is a good example. I was wondering if it would be useful to also Series connect a
couple 2N E of 1 to C of 2 â€” Isolated from the other collector connections with the Bases tied,
for more voltage protection? Would it be worth the trouble to guard against back spikes
dividing the Voltage by 2 in series like that? I actually have three of them, and if I connect them
in series, I would get a total capacitance of about uF sorry, it was uF, not uF. The capacitor is
used to limit the current into the ignition coil. A larger capacitor will allow more AC current to
pass through it. I would think what you suggest is not safe. The capacitor and the ignition coil
are probably not designed for so much current and could heat up and explode. A while ago, I
built an ignition coil driver like this one, but it used a. It seemed to work pretty well, except the
output was not very hot. I imagine the output would be much, much more powerful, and I was
wondering if it would even be safe. I read on a website somewhere that someone used a 24uF
capacitor, and that output was very powerful. Any help on this would be greatly appreciated. I
have some links saved somewhere form when I designed an air cored inductor for something
else, for which I also bought an inductance meter. Thanks for your help. Hi, I am looking to build
a very small circuit to allow aftermarket rev counters to read a 12V square wave â€” effectively a
miniture replica of the driver and primary side of an ignition circuit. This circuit also prevents
them working from a 12V square wave. My plan was to drive a small inductor about 5mH? I have
run in to a problem with the very low coil resistances of small inductors. They will burn out if
connected across 12V. If you know of any simple way around this it would be very useful. Sorry
this is beyond the scope of this article. This page is about driving individual ignition coils which
is not related to the ignition systems of cars. I built one of these with a with a nice big t4 heat
sink, when i hooked it to my coil i can just hear the coil humming, and the pitch changing as i
change the frequency on my knobs. Yes, The Schottky is used as it will respond quickly to and
reverse voltage spikes and prevent the 2n from being destroyed, but that can also have a
negative effect on the output becasue of it preventing the current from being switched off
quickly. For an electric fence you will be using very low frequency and low duty with a mostly
unloaded output. This will give you quite large spikes after each output pulse. A 1n would help,
but I would reccomend using a different transistor. The Driver you have in the very first
schematic on the page uses a Schottky diode across the transistor s. This is an expensive item,
especially if two are needed. However, in a later schematic posted by Andrew the diode across
the is a 1N Am i wrong. The amount of mobile charge carriers electrons in the coil does not
change so no charge builds in the coil. When the voltage is applied to the input of the coil an
inductor the current flow begins to increase. When this flow of current is halted the magnetic
field which was sustained by that current will collapse. A changing or collapsing magnetic field
will induce a current in any conductors within this field. Once a charge is built up in a coil and
the primary circuit is switched off, what happens to the charge in the secondary winding if there
is no path for it to discharge to? Is the charge ever able to bridge the insulation within the coil
to the primary winding to discharge, assuming a sound, unbroken insulation between the
windings? This whole line of questions stemmed from this Thread on a Motorcycle Forum I
belong to. Should you have the patience to look at it, I would be interested in your comments on
the veracity of some of the information offered. I am Briang on that site, btw. Richard, Both. The
spark structure may vary slightly, but ionization will occur on both poles causing a spark to
grow from each. When the two sides meet, a conductive channel of air will exist between the
electrode allowing more current to flow. Alex, No it wont output a square wave. If you want
minimum current from it, you will need to limit the current using a resistor on the output. Is it
possible to send high frequency square waves to an ignition coil and have it still transmit
square waves or will it distort them. Also what is the best way to protect the PWM from the
surge and still have it transmit those waves to the ign coil? I want minimum amps coming from
the coil. I can only guess that the transistor that switches the current to that coil is damaged.
This is a Coil On Plug engine, no plug wires. We tried switching coils but the misfire stays at 4.
Also tried new spark plugs. No change. I checked continuity in the coil driver wire from the 4
cylinder coil connector to the PCM and there is continuity with no resistance. So the coil driver
wire seems to be fine. With the engine running, I am getting a reading of When I probed the coil
driver wire in the same way, I get a reading of When the voltage is sufficiently high the air
ionizes and becomes conductive. The energy then passes to the ground. The grounded part of
the spark plugs is common with the circuit which completes the return path for current. A return
path is not always necesary and becomes partiularly apparent with high voltages. Any
conductive body can act as a sink or source for electrical energy by having some electrons
removed or added. This would often charge an object but it may not remain charged as
electrons will leak off or back onto the object from the surroundings, therefore allowing it to
absorb energy from the HV source again. By conventional circuit I mean the need for a power

supply to be connected to a load and the load needing to return to the power supply. Interrupt
this circuit ie with a switch or simply disconnect a wire and the current stops flowing. This, of
course, is what is happening, generally, with the primary winding in a coil. Once the current
stops the field collapses and the energy built up within the secondary windings has to go
somewhere. But what has me confused is that this energy can flow without the apparent need
for a return path, as in a circuit. Thanx for answering one of my questions re Wasted Spark
Ignition systems. Am I to understand, then, that it is not required that either end be actually
needed for the opposite end to fire? That is to say that the common practise for a mechanic to
pull off a spark plug cap while an engine is running, in order to test if a particular spark plug is
firing is not causing the opposite spark plug to stop firing as well. The voltage at any instant is a
measure of a potential difference between two points. If the difference between the common
ground 0V is large enough, a spark will form. I am interested in how a Wasted Spark Ignition
System functions. In such a thing the spark plugs are connected at each end of the secondary
winding and both plugs fire somewhat simultaneously. Apparently there is no reference to
ground from within the coil to the secondary winding. Essentially both plugs and the secondary
winding is in series. My question is, what is the science behind the ability for both the positive
end and the negative end to spark to the same ground reference? I would also ask how it is
possible for either plug to continue to fire if the other end is actually disconnected from its
respective spark plug? Hey RMCybernetics, I just wanted to drop in and say thanks for the great
schematics and invaluable help! Ignition coils produe an output proportional to the rate of
change of current. LC resonating them will not work well. There will be several resonant modes
of a coil. At several frequencies, you will see a distinct rise in output voltage. I was thinking
about making some kind of dual resonant tesla coil drsstc from an ignition coil. What do you
think? Then tune them to resonance. How about that? The impedance of the coil increases with
frequency. This means the higher the frequency the lower the current flowing in the coil. Also
the driver circuit will produce less square pulses as the frequency increases, The pulses must
be as square as possible. I was able to get the circuit to make an arc using an ignition coil, but it
only works when the frequency is below 1. Above that the arc dies, but I can still the coil
humming. Do you have any ideas why that is happening? I want to drive the coil at around
45kHz. The expansion of the gas will be related to its temperature. You will need a large
capacitor, the larger the better. Would this be the sort of capacitor used in flashtube or would
something smaller be enough? I was hoping it could be excited somewhat close to how lasers
or flourescent bulbs are excited. The voltage is plenty but the current of the coil alone would not
be. It would be neccesary to charge a capacitor and discharge it as a large current pulse to
cause rapid expansion of the gas. And I am wondering if an ignition coil high voltage power
supply would be able to deliver enough high voltage and current to excite about 3 ounces of
CO2 gas to a pressure of psi. The output is biased AC with a waveform mile this. An inductor
reacts against a change in the flow of current. When the square wave goes from off to on, it
takes some time for the current to begin flowing fully. When it is switched off again it takes
some time for the current to stop flowing, but when the transistor goes off it forces the current
to stop very quickly which causes a high voltage spike. When the coils are wired in opposition
they both output pulses of opposite polarity. The difference between these voltages is 40kV. I
was under the impression that the square wave signal pulsed DC caused a magnetic field in the
inductor, when the square wave is at zero, this field and creates a high voltage DC spike. You
have mentioned that he coils are orientated so that when one is fully positive, the other is fully
negative so there is a larger voltage between the two, this however would involve the output of
the coils to be AC. Where do you need to put the MOV? All help appreciated, great project. Any
advice? Tracker, A plasma globe needs to be AC. The difficulty in what you want to create is the
variability of it. It would be relatively simple to make a circuit which oscillates at a fixed
frequency anywhere in that range, but being able to adjust from DC to 5MHz with one HV device
would be very tricky and expensive. Dan, The capacitor would need to be charged to a higher
voltage than the supply for it to give you a better arc. All i was thinking was that the 2nd circuit
could be triggered so the capacitor discharges through the coil; creating a higher powered arc.
Hello Thanks for the reply, what I want to do is to drive a plasma globe at frequencies up to 5
meg so I sumize I would not need the DC side of this etc, is that perhaps something you could
organise with your services. Tracker, No. The reactance produced in the coils of the transformer
will impede the flow of current more as the frequency increases. In order to cause significant
current flow in the coil at this frequency, the input voltage would need to be much higher. This
would need a whole different setup. Would the circuit be cabable of operating in the mHz range
typical 0 -5 mHz and if not what would limit this factor. RMCybernetics, thanks for taking time to
do this for everyone. It could be anything! If you built exactly what is shown on the site, connect
it to a suitable power supply and coil, it will work as described. Do you have any ideas of why

not? The resistor is used to limit the current drawn from the signal generator. Without it the
signal generators output IC a timer would likley heat up and burn out. Without the resisor the
circuit will still work for a while until it overheats. Is it there to protect the signal generator, or
does it increase performance? I forgot to add a ohm resistor on the output of the timer, so is
that my problem? You can just replace it like for like and add a resistor about 10k or less
between the gate pin and GND. The current limiting effect of a capacitor can be calculated as
follows. You then use ohms law to calculate the current that can flow. I have A question about a
Microwave transformer if you could please help? I want to limit the current to the transformer im
going to connect my 25uf ac cap in the positive line then into the transformer to limit its current
will this work ok? Its going to be a jacobs ladder, also how long can I run the transformer before
it gets to hot? PS love your site. You will need to place a resistor about 2k â€” 3k between this
pin and ground to make sure the pin goes low correctly during each cycle. Is it the same as a
standard bipolar transistor? Breadboard is not suitable. You need some wire capable of taking
at least 5 Amps for connecting wires to the ignition coil and battery. The other wires can be
smaller. The parts list is all there. The capacitors and resistors do not have codes, you just buy
something of the same value. I have a couple questions: 1 What wire gauge size should I be
using to connect each component? Is connecting all the components through a bread board
OK? You would need to have a signal from the hall effect sensor that goes high when you want
the coil to spark. If I wanted to use this on a bike motor, could you tell me how to incorporate a
hall effect switch and recomend the parameters the hall switch would need? A pair of them used
and pulsed at opposite times and with opposite voltages would work much better. What energy
X-rays are you trying to produce keV, 1MeV? I would assume it would be in the lower keV range
otherwise you would need a long accelerating tube for the electrons. Is your purpose for X-ray
imaging? If so then I guess the high current is important so that a good exposure can be taken
before the subject moves and blurs the image. Since this would be a short burst of X-rays the
best way to achieve the stable HV and high current from batteries would be to charge a large HV
capacitor with the multiplier, this would then need to be dumped into the accelerating tube
through a resistor in a controlled way. That is precisely what I am attempting to do. I am trying
to power an xray tube with a battery configuration for portablility research. I am trying to
produce a working unit to test and perhaps manufacture. I understand the dangers of xrays and
the shielding required. I have radiation detectors and lead shielding to protect my self or anyone
else etc. I just need to be able to attain these high voltages in a hand held configuration to
experiment at this point. I have built several glass blown xray tubes which i have made much
more smaller than the manufactured units out there. So i just need a stable high voltage PSU
with the most current output with a multiplier stage to produce enough power to run the tubes
within ms range. Any ideas? The heat generated inside the transistor comes from several
sources but generally it i proportional to the current flowing through it. When there is a spark,
your coil is essentially short circuited and therefore drawing a lot of current. You need to screw
your transistors to a large heatsink for them to stay cool and work better. The brightness
temperature of a discharge is proportional to the current flowing through it. Creating very high
voltage is not necessary and can produce dangerous x-rays when applied to vacuum tubes. It
would be more efficient to use a voltage that is just enough to start the discharge and to use as
much input current as possible. I wanted to add one more thing. The multiplier circuit wil run
around 60 KV. So i need the most current i can get out of this portable configuration. Any ideas
or thought would be greatly appreciated!!!! I have been testing out circuits posted here with a
MSD ignition that is rated to 48kV. The input resistance and output is. Inductance is 7mH and
the current is mA. I am not going to use the HV to create sparks ratherâ€¦I am using it to use in
HV experiment in vacuum tube discharge. I will be using a multiplier circuit in conjunction with
this HV generator. My question is how to gte the most efficieny to produce the most highest
potential and current for the tube discharge. They both have been getting hot and especially
when I spark them which I am doing to determine voltage level and current. Any suggestions to
making the circuit run cool and efficiently for discarge tube? The diode D1 in the top digram is
used to protect the transistors from reverse voltage. Ideally it would be a Schottky diode but a
common one like a 1n will provide some protection. Placing the diode across the load as you
describe will cause the diode to absorb the whole reverse voltage spike which will be large like
you say. The RC circuit does work to absorb spikes the resistor heats up too but it is going to
reduce the possible output voltage of the coil. When your capacitor is charged or there is
nothing on the output of the coil there will be more EMF because the energy is reflected back.
Hi, I have been looking closely at the PSU for the tesla coil, and I am currently finding it very
useful as I am doing an A-Level physics projects comparing the length of sparks to the
conditions which they are being created voltage, heat, water content of air. So for this I am just
using the primary circuit, and nothing after the capacitor bank, as I do not need amazingly high

voltage to conduct the experiment. I just have one question about the design. As I may be
putting my transistors in danger of the high EMF induced as the coil is switched off. I see the
little circuit the with the cap and resistor, but is that really enough to take the possibly very
large induced EMF? I have tried this with and without the diodes running for a sort time and
when the diodes are in place, they get very hot, showing that there is in fact a lot of current
going through them. Do you have any thoughts on the matter? Thanks very much, Sam.
Thanksâ€¦ I have tried with a battery I assume a battery can deliver a very large current but I still
get very small sparks. Will check the 2N I use 12V SLA batteries for a power source. They are
smaller than a car battery, can provide more than enough current, and will not be ruined by
back EMF. It is possible that your PSU is limiting the current too much. Hi RM â€” hope you are
okay. I managed to have your circuit working with a computer transformer 16V, 3. However
sparks are very small â€” around 2 mm. When I replace the load by a R and plug a scope in
parallel to that resistance, I get a clean, How come the sparks are so small? I also tried a 12V car
battery â€” I also get the same small sparks. Hi RM, what power source would you recommend
for this project, apart from car batteries? I tried a laptop charger says 16V 3. Same question for
your Power Pulse Modulator Kit â€” do you need a car battery or are there lighter! Many thanks
Thomas. Here is a schematic for a square wave generator I found on the web. Would it work as
the signal input for your driver schematic? There are many ways, several of which are already
discussed in the comments. The 1n is used to protect the 2n from reverse voltage spikes. There
is some info on how to protect against this in the article and in the comments. Is there any
alternative to using a timer to create the signal? Please read previous comments before asking
a question. It has been answered here. For the 2N power transistor: the transistor I have has two
pins, neither of which are labelled. How can I tell one from the other? And what does C TAB
refer to on this schematic? Yor diode must be either in the wrong place or the wrong way
around. This would mean it does not normally conduct i. Alright so I tested it out again today,
after replacing the diode. The first time I tried it out nothing happened, but it was working
perfectly the next time! Turned out the diode had fallen out between the first and second
attempts. So it works when the diode is out, but not the the diode is in. Now im even more
confused! Hey, I recently finished you driver circuit [the simple one], but when I turned it on, the
diode started smoking and eventually cracked in two. It only smokes when both batteries are
providing juice, and when the ignition coil is hooked up. Once you have had significant arcing
at that sort of power it may be hard to prent further. Any burning on the insulation will conduct
and eventually lead to a permanent short circuit. You could try oil immersion, but like you say, it
can be messy. I couldnt really suggest what the best type to use is. Let us know how your
project goes. With the circuit tuned well, I can get hot streaming arcs up to cm but having
problems with arcing from the HV out terminals to the primary coil terminals on top, very bad on
one of the coils where there seems to be a small crack in the housing. Since I have the input AC
on a Powerstat, I can bring the volatge up slowly to see where the arc begins on the ignition coil
out to the screw terminals. Even with some insulation, at full voltage there is some arcing
everywhere over the tops of the coils. The two ignition coils I currently have are different brands
but similar upright cylindrical, oil filed types. Only a problem when I try to get a long spark. At
inches there is no problem. I have HV wires soldered to the screw terminals and I tried to
insulate the primary terminal with hot glue last night but no go. Is there anything that can
insulate this area to stop the arcing? Silcone putty, Hot glue, mineral oil emersion messy etc??
If not, should I just buy another set of ignition coils on ebay? There appear to be many kinds of
coils and I was told that certain types do not work well with the solid state driver circuitsâ€¦.
Which coil will give the best arcs, HV out and durability? Cost no object. Procomp below has
primary and secondary terminal far apart, may reduce arcing??? Not sure what type it is???
YEs, you should definatley use opto-isolation! MOVS can be purchased that will work in one
direction only which may give improved reaction time over a seperate series diode. The HV
spikes will be produced in both directions due to ringing, but snubbing the initial reverse spike
might be ok. Thanks DB, will give that a go. Jameco sells them. They work pretty well. Richard J
NZ , Match coils will work better. BC should be ok if you have a resistor to limit the current like
shown in the diagrams. A larger one might be better though. Simon Dodd, The current limiting
will just reduce the max voltage you can get. It should still work noticeably. You can put a
speaker in place of the coils to test the circuit it should be pretty loud. I think I have found the
problem but I want to be sure before I go out and buy more equipment!! The power supply unit I
am using limits the current at 3A! Would this stop the ignition coils from stepping up the
voltage or should they step up slightly even with a lower current going through them. I recently
discovered my osciloscope is extremely faulty and am thinking of building a new control circuit
for it using the same box and switches as I thoguht this would be easier than trying to repair it.
Im thinking of using high power mosfets instead because of their lower drive demands, and

higher operating voltages. Ive estimated that the voltage on the primary of my ignition coil is
around V, any ideas for a suitable mosfet. PCB artwork coming soon for anyone whos
interested. I have built the second circuit on this page using your signal generator which works
great. I seem to still be having problems with my ignition coils as well but this could be because
of my problems on the power transistors. The flow of current for the same voltage will be
significantly reduced though due to the reactance of the coil. A 2n is not suitable because it has
a breakdown voltage of just V. It is also avalanche rated so an over voltage breakdown will not
destroy it as long as the current is kept below 10A. A true SSTC is not a simple thing to make.
Preventing this involves overcoming many technical chalanges which are beyond the scope of
this article. DB, The 1n is there do do this in both diagrams. Diodes have alimited response time
though so it is not always effective. A schottky diode would be better if it had sufficient power
ratings as these respond quicker. The interfernece is not just reverse polarity allthough the
initial large spike may be. But I will. Do you mean the DC supply to the coil or the square wave
signal input? The snubber using capacitor needs a resistor too to work properly. Arcs to the
coils input terminals is ok if your snubber arrangement is working. Well, thank you. I have
however experimented with the capacitors. At one point I was using a 1MFD capacitor and no
resistor. Even then the neon was lighting up and the comparator died. I switched the for a It dies
too. What about using a choke on the wires that go into the coil? Is is bad that corona appears
traveling through the alkyd tower thing and into the inputs? The resistor in the RC snubber
dissipates the excess energy as heat. Most common POTs are not designed for any power and
would be damaged quite easily if used like this. I will uses a 10K variable resistor to adjust it
until the neon light stops lighting. Yes you can snub spikes at the source and you can also
place devices between your power rails to prevent unwanted voltage levels. You can place a few
capacitors of different values in parallel with the supply to smooth out any oscillations. A MOV
could also be used here to limit any remaining voltage spikes to safe levels. I am using a LM
quad comparator. Not the Might that be a problem? For protecting it, should I employ the
snubbers you have? I am using capacitors and neon. Should I remove this resistors or replace
it? DB You need to adequately control the back e. When you are driving the coil and there is no
arc, massive amounts of e. This is because you are pulsing energy into the coil but not
absorbing it on the output, the only place for the energy to go is to reflect back into your circuit.
You must absorb this energy before it gets to your Whenever I draw arcs, it seems that my
comparator dies. The signal becomes very flat. Everything else is fine. The is fine. All the
transistors are fine. Time after time. Oh, and I found this circuit works a lot better substituting
2N for the 2N The was working fine far as I could tell. Also for all people considering this
project, I recommend you spend some time with your breadboarding, it will save you from a lot
of troubleshooting. Chokes are used in the plasma gun project. Hello again! Yesterday I finally
managed to get your driver [the top one] up and running. I was toying around with it, and a large
arc jumped between the HV output and the negative terminal of the coil. Since then it has
stopped working. I am using my own timer astable circuit to create the square wave. I tested
that part of the crcuit by using an LED indicator light and it seems to be functioning fine. So far,
I have replaced the transistor [which I am using as my small signal transistor], all of the
resistors and capacitors, and the ignition coil itself. I am at a loss. Do you have any idea what
could be wrong? Any help is appreciated. If you want to snub out the spikes at the source then
yes, but this can effect performance. The basic idea is that you place a MOV between any two
points to limit the voltage that appears there. If not where should it be placed? Thanks a lot! No
your varistor will not be adequate. It will only activate at around volts. If you are using a 2n, then
the max voltage it will take Vce is V. Many other transistors can be used. This circuit uses a
mosfet. Dave, 1 Yes that is a good way to protect your circuit. Placing one between c and e of
the transistor would also work if it were rated for similar power levels. You can also place a
MOV or zener diode between base and collector so that the transistor automatically switches on
if the voltage is high. Would it be across the primary terminals of the coil, or between the
collector and emitter of the power transistor? Sounds like a damaged 2n to me. If you are
making sparks, the ignition coil will make a huge amount of back EMF whenever a spark stops.
If you have nothing like a snubber or MOV to limit the voltage of these EMF spikes, they will
damage your drive circuit. My circiut was working perfectly for some time,but all of a sudden it
lost a lot of power,The output voltage became very poorand the 2n transistor becomes very hot
as soon as i apply power to the circuit. Can a blown capacitor on the rotary switch be the
cause? There needs to be another wire returning to the other connector of the 9V battery to
complete the circuit. Yes, because the current from the output of the signal generator will only
flow if it has a path to the ground of its own power supply. Ignition coil drivers are prone to
failure unless careful attention is paid to reducing back emf. The article above has been updated
with a little more info regarding this. There is only one input signal wire. How is crossed? A

relay is a switch, not a signal source. They can be wired to oscillate though, is this what you
have done? Danger of what? Fire, electric shock, RF interference? If there is no mains voltage
and no HV capacitor on the output, then the electric shock is unlikely to kill directly. It could still
make you jump or cause muscle reflex which could indirectly hurt you or someone else. If all
metal parts are insulated and the coil is running at high frequency, then there is little danger
from touching the glass. Your supply is likely to get damaged unless you are able to suppress
the voltage spikes effectively. Would it work to run an ignition coil directly off of a 12v power
supply for spark gap experiments, or would the voltage that occurs on the primary side of the
coil when it is discharged be likely to cook the power supply? Thanks a lot for your help. A
Voltage regulator would be better. Where do I put that ohm resistor? On the connection to the
comparator? On the whole circuit? Can I have a voltage regulator chip on the VCC of the ? Bob
Dole, Common ground is just a connection between the ground, 0v, or -ve terminals in seperate
circuits. To connect a signal source with a 9V battery to the ignition coil driver a wire is
connected between -ve terminal on the 9V battery and the -ve terminal of the 12V battery. This is
your common ground. You can then connect the signal output of 1 circuit to the signal input of
the other. Albert Yes, See above. It should not fry on 11 V. You probably just need to limit the
current with a R resistor. The is fried when ever I bring the voltage over 11 volts. With or without
the coil. Is is possible to run the signal generator off of a separate 3v source and run a full 12
through the 2N? Different coil types will not work so well together. Each coil will have a different
resonant frequecy at which it works best. Hopefully my last question. I have 3 different coils.
They are all different types. Will hooking two of these up in anti-parallel work, or will their
frequencies be messed up or something? And can I do a set up where I have 2 parallel sets of
coils hooked up in antiparallel? You have a couple of things wrong. It uses a carbon based
material for the conductor which has a high resistance. You need to use a normal wire with a
metal conductor. The light bulbs electrical connections should be shorted linked together , then
a single wire from this should be connected to the HV output of the ignition coil. This makes the
fillament inside the bulb at a high voltage compared to the ground and surrounding objects. The
plasma filaments will reach out for grounded objects placed near to the bulb. The best way to
connect your bulb is to stick it right onto the output of the ignition coil with some wire or foil
inside to make the connection like this. The terminal on the bottom of the lightbulb is connected
to a spark plug wire connected to the HV output, and I have part of the light bulb that actually
screws in connected to the ground of the driver. Is this right? The switch allow you to select 12
or 24 V operation. What light bulb? The signal generator can have its own battery or just run
from the same source as the coil. Also, I am using the dead bug signal generator. Does it
require its own 9v battery for power? So far nothing has happened. I disconnected the light bulb
and help a screwdriver in the HV output of the ignition coil, and no spark appeared. What
possible issues should I be looking for, other than the basics? Your help and website is much
appreciated. The spark would jump between the two output terminals. The two output voltages
are considered to be degrees out of phase. When in parallel the outputs are in phase. This
means that the voltage between the two outputs will always be zero. If the outputs are
connected together they will operate as a single ignition coil would but with the potential to
deliver 2x the current. More than enough. You will probably need 1k of resistance and about 1uF
capacitor in series. The resistor will prevent the transistor from blowing and the capacitor will
block DC. Start on a very low volume to test things out. I would also reccomend replacing the
ignition coil with a speaker while you get it working. There is a high risk that you will damage
your source. Look for info on optoisolators for keeping your audio source electrically isolated
from your HV circuit. A small note on the RC component of the circuit. The effectiveness ability
to produce sparks is reduced with the exclusion of the R from the RC filter since this effectively
defeats the switching function of the transistor. In fact, the resonant frequency generally
increased with increasing resistance. This seemingly paradoxical behavior is due to the
non-linear character of the diode. Placing transistors in parallel theoretically will give you more
current handling, but it only works to some degree. Each transistor will switch at very slightly
different times due to manufacturing tolerances. This has two major drawbacks in this
application. If the peak current exceeds the capacity of a single transistor, the first one in the
array to switch on is likely to get destroyed. With many cycles happening within a second you
can blow several transistors quite easily. You can prevent this from happening by placing a
current limiting resistor in series with each transistor. This will protect the transistors but it is
not efficient because a lot of heat is generated when the high current flows through a resistor.
The output voltage of the coil is proportional to the rate of change of current in the primary coil.
With an array of transistors, they are not switching together so this rate of change is reduced
slightly. The added junction capacitance also increases the time it takes to switch off. To get the
full output of your ignition coil you must ensure the transistor is switched fully on before it is

switched off, and you must switch it off in the shortest time possible. I built a very similar circuit
myself. The only differences though is that is uses only 1 2N This is supposedly a volt ignition
coil. I wondering what you think the problem is. I think that I need to switch the TIP with
something faster. Could I just get a few fast, low current transistors and hook them up in
parallel to meet the current requirements? Do you think that a faster switching transistor would
solve my problem? This means that if you are connecting two circuits together your audio
source and the coil driver , there must be a common ground between them. A common ground
is created by simply connecting the ground point of one circuit to the ground point of another
circuit with a single wire. I can only guess that one of the wires in your pair is ground, the other
will be signal. The frequency generated by the self resonating circuit is equivalent to the HF
drive signal, but if you start trying to modulate this the feedback loop will become unstable and
therefore cause the drive frequency to change. Yes, almost any npn transistor will work if it
rated for the voltage you use. Two or more s can be placed in parallel to allow for more current.
Would it be possible for me to replace the BFY51 Transistor with a ? Is this a typo or are there
actually two of these transistors [I can see only one in the schematic]? Thanks for the help. The
HF signal is a single frequency square wave from a timer or any other signal generator. This is
what you have in a typical ignition coil driver to make your arc. You then modulate this arc with
your audio. What second audio input? The diagram just shows the basic components. You will
still need to add things like RC1 and a diode. With 0V placed on the modulation input, the HF
signal will be blocked and thefore the power transistor will not switch on. When some voltage is
applied to the modulation input, the HF signal can pass through and drive the power transistor.
The level of the HF signal reaching the power transistor will be proportional to voltage applied
to the modulation input. Therefore if the modulation input voltage is varying with time, the
output power of the ignition coil at the HF drive frequency will vary with it. Sam, They have not
been designed or tested for use with engines, but the circuit does drive auto ignition coils. The
best way is to drive the HV supply a flyback or TC at a set frequency which is high enough to be
inaudiable to humans. This signal is then amplitude modulated with the audio signal which you
wish to hear. For example; you have a driver like on this page driving an ignition coil at a set
frequency. You would disconnect the signal from the base pin of the 2n or equivalent then
connect it to the collector of another transistor such as BFY This transistors emitter pin would
then go to the base pin of the 2ns. You can now add your audio signal to the new transistor. The
audio signal would dynamicaly alter the resistance of the transistor so that the power level of
the drive frequency becomes proportional to the audio input. Now any arc could easily be
modulated with audio. It depends on the manufacturers specs for the ignition coil used. I would
expect that under heavy load with large current draw the coil could eventually overheat. The
output voltage will depend on the specs for your specific coil. It averages around 20kV. How
long can this thing work Continuously? Will the coil not overheat?? Thanks your circiut works
perfectly! Any similar npn bipolar transistor will do the trick. The current drawn depend upon
frequency, load etc but is usually around 5A. For 12v power supply battery how much amps
battery is used. Small differences in the performance of each 2n can cause this sort of effect.
The hot one is probably partly damaged and not switching on fully. A higher voltage on the base
pins may also help ensure the transistors are fully switched. Hello, i got 12 2n transistors on
large heatsink. I noticed that they are not equally heating. One is very hot and some are cold or
warm. What can I do to fix this? Many thanks!!! Not practically. You need to use variable
frequency source on the input. I would like to increase the frequency of the high voltage output
of my ac ignition coil driver. The internal resistor is for limiting the current in the coil to prevent
damage. If the ignition coil is designed to fire more spark plugs at once, it is likley to be able to
deliver more current. You would have to treer to the manufacturer for more specific details.
Hello, some ignition coils have an internal resistor others have no internal resistor witch coil is
better to use for an AC ignition coil driver? Also is a ignition coil off a v8 engine give higher
voltage then one from a six or four cylinder engine? You need a device known as an RF choke
or an EMI filter between your mains outlet and dimmer circuit. You can find these on eBay.
Connecting your capacitors in parallel will not cause problems if they both have a suitable
voltage rating. My ignition coil driver uses a 7. Hello I have made a ignition coil driver that works
using a dimmer switch and a 7. I noticed when the coil was operating that a lamp that was
pugged into the wall was flickering on and off very fast the switch on the lamp was off, im
getting feed back into the house. I have the high voltage output set to arc to the negative
terminal of the coil, is that putting feed back into the house if so how can i change my set up to
stop high voltage feed back, the lamp no longer works i tried a new light bulb, its fried. Double
current from parallel coils. Josh: You may be able to get single sparks if you can press and
release your switch fast enough. You can calculate the current using ohms law. Driving a
common cylinder type ignition coil at its resonant frequency from 12V will typicaly draw about 5

amps. Okay the circuit is sinple enoguh but for the signal could I just use a switch and a small
amount of power to trigger the spark then after that build the circuit? The simplest way to get
DC is to connect a high voltage diode in series with the output. Using a power pulse modulator
set to high frequency and with a smoothing capacitor in parallel with the output will serve as an
adjustable switch mode power supply. And also please provide me a v 3amps variable simple
low cost dc power supply unit circuit diagram for my experiments. Not directly. More input
power will give longer sparks as long as it is not wasted in the circuit somewhere. Is more
current from power suply means longer sparks about 18 or 24 Amps? I will use it to power Tesla
Coil. Hi, can I use this circuit to drive ignition coil with RC1 and diode for protecting 2n - to have
one battery for oscillator and to have an other for induction coil? Many Thanks!!! The power to
the ignition coil needs to be switched on and off repeatedly. By applying a square wave signal
from a signal generator, the transistors will switch the large currents for the coils on and off in
time with the signal. A common signal source is based on a timer like this DIY signal generator.
You can also buy such a circuit with the signal generator, power transistor and added transient
protection in our Cyber Circuits shop. The dimmer circuit is limited to a low frequency
modulation of the mains frequency. You will need a circuit designed for higher frequencies if
this is what you need. Our Power Pulse Modulator will drive flyback, ignition coils and almost
anything else. The frequency is adjustable so you can set it to whatever works best. Hello i
enjoy trying to make all kinds of high voltage devices my last was the dimmer capacitor and
ignition coil, what i wanted to know is could i use the same circuit i used to power the ignition
coil to power a Flyback transformer? JimmyFromAus: You seem to be missing the point. People
are here and asking questions so they can learn new things. Were you somehow born with the
knowledge you have? Why do we need pre-amplifying transistor? Ignition coils will not come
close to the power output of your NST. They do not have any current limiting built in. It is
common to drive them through a large power resistor of a few ohms. For a saltwater cap the
water needs to be saturated with salt no more will dissolve. Also avoid aluminium as the
electodes as the salt water will cause them to oxidise on the surface and give poor conductivity.
I have a neon sign transformer rated at volts at 30 millamps i use it for a Tesla Coil,is the current
of 2 ignition coils in parallel close to or higher then 30 millamps? I want to use the ignition coils
so i don,t have damage to the NST,also my Capacitor is a salt water capacitor it works poorly
how could i make a better cap or buy ones that would work? Thank you very much. When the
voltage is very high and there is no load attatched, the internal insulation can break down
leading to a short circuit. If a DC output is ok, then you could use the ignition coil to drive a
voltage multiplier for increased voltage. Hello Is there a way to hook up my coils to get more
voltage that won,t damage the coils? The circuit im using works on Ac,i would like to use Dc but
its to complex for me, and thank you for the parrallel diagram it works good for more current.
You will need to connect ignition coils in parrallel for more current. See this post. The primary
capacitor in a TC is essential as its value determines the resonant frequency of the system. I
have a question im going to use 2 ignition coils in series for more current to power a tesla coil,
since the ignition coils work on square waves and the secondary of the coils turn on and off
many times a second they already have a rising and collapsing field so would i still need a high
voltage capacitor connected in the primary cicuit of the tesla coil? Using this circuit with a
capacitor of about 1uF for C1 will give DC pulses every second or so. To avoid saturating the
transformer core you would need to set the pulse width very low by adjusting VR2. A snubber
circuit of some sort would probably be needed to stop high voltage spikes damaging the ICs.
Just placing a capacitor across the coils input terminals would help but it would also reduce the
output voltage by a small amount. So that leads me to ask you your advice on building a 6 volt
electric fencer using a 6 volt car coil,solar powered to keep the battery charged, using ne timer,
transistors. The equation you mention is for a perfect inductor. This means that it would have
no resistance and no capacitance. There is simply no such thing in any practiacl sense. Your
question about a true square wave causing the voltage to rise to infinity is a good one. This
would be true if it were possible to instantly stop the curent flowing in the inductor, but because
of several factors, this can not happen. The wire that makes the coil obviously has some
resistance, but this is not our main concern because we allready know that superconductors
having zero resistance are possible. Assuming we have eliminated all resistance from the coil,
we are now left with inductance and the self capacitance of the coil. The self capacitance is a
product of the seperate coil windings and the voltage difference between them. This
capacitance is only very small, but it is plenty enough to prevent the voltage rising to infinity. A
capacitor has an associated time constant which means it will take a finite amount of time to
charge or discharge. This prevents any instant change of current in the coil and therefore limits
the voltage rise produced. The output votage is calculable, but it can get tricky to account for all
the factors, especially when some of the values are not known. You would need to se a higher

voltage sine wave to get the same output voltage as you would from a low voltage square wave.
With a square wave input the ripple is likley to be significant so a large capacitor is often the
only solution. Alternativley combinations of capacitors and inductors can help smoth it out. If
the coil is driven at resonance, the output voltage will be higher and the waveform more sine
like. Hello, I have a few questions about these ignition coils and drivers in general, and was
wondering if anyone here could answer them. Is this correct? Also, if this is correct, it seems
that a perfect square wave would produce an infinite voltage across the inductor, but this is
obviously not true. Why is this? Also, what kind of voltage could I expect to get out of the
ignition coil if I ran it with a sine wave instead of a square wave, using it as a normal
autotransformer? Most such designs use a bridge rectifier and a smoothing capacitor. Please
explain in more detail if you want more help. It is highly dependant upon the ignition coil you
use. Typically from a 12V source with a circuit like the one above, the sparks will be upto 5cm. A
snubber like RC1 in one of the top diagrams may help. Also adding a large capacitor in parralel
with your battery supply can smooth the voltage. Its all too easy to blow your low voltage
components when driving ignition coils unfortunatley. If the capacitors you placed on the
output are not specifically rated for high voltage, then they will certainly get melted. For those
who wanted to know how to connect the BFY51, look at the image attached to the comment. No
probs, thanks for sharing. The 2 pins under the 2n are actually offset slightly to one side. I
suppose you could use the diode test mode. JohnnyMac: The antiparralel inition coil setup
actually seems to be more likley to blow transistors when its not loaded. If the output is loaded,
then there is usually no problem. The transistors are exposed to HV spikes mostly when the
circuit is being used for making sparks. If your DC source is 12V then this should be no
problem. The gate pin of mosfets is like a capaciative load so there should be no problem
driving large mosfets. If you are looking to control a motor, then I would recommend this circuit.
Problematic: R just means Ohms. The R is often used where the decimal point would be. The
way you have shown VR1 would just give the same resistance all the time. You need to use the
centre pin and one outer pin. Your question regarding the 2n pinout has been answered
previously. Check the post dated 3rd December pm. I am going to start rounding up parts for my
project. My questions are is the second curcuit less prone to blowing transistors due to the lack
of a shared ground with the high voltage? Can higher current power Mosfets be used in this
curcuit? Is there a limit on the number of Mosfets? Ebay of course. Thanks John. The resistors
are all the standard 0. The capacitor voltage rating simply need to be anything higher than your
supply voltage. All the other components are listed at the top of the page. If you are wanting to
make long sparks, then I would reccomend using a different circuit. The best one would be the
Pulse controller. You can drive almost any transformer with this circuit. How well it works will
depend upon the transformer, but it will need to have a reasonably low input impeadance. A
flyback may be a little more stable than an ignition coil, but if there is no load on the output you
will still get some spikes induced back into your low voltage circuit. Bummer, I think anyone
who has made an ignition coil driver including myself has had similar experiences. The top
diagram which shows RC1 will be more stable, but it can still be blown quite easily when the
output is pushed quite high. The timer circuit you used has a very limited range of adjustment
for pulse width duty cycle. Obviously putting less power in, means you get less HV power out of
your coil, but there is always a compromise to be made somewhere in electronics design.
Running at lower power levels means that components are less likley to be destroyed, but there
is still no guarantee. Making High voltage sparks from low voltage DC sources is often
problematic. There are also several other methods for protecting your components from the
spikes. Have a look at Andrews posts above. This link discusses various methods for protecting
against surges from inductive loads. Jay, my last message was a reply to your question
regarding using the output from a TV flyback transformer. I expect that if you were to arc from
this output to a small piece of tin, it would begin to melt the tin. The plasma temperature in the
arc would be very hot, but it would draw more current from the transformer than it is designed
for. The positive HV DC output is only used to create an electrostatic attraction between the
moving electrons cathode rays and the inner surface of the screen. Making arcs which is
neccesary for the high temperatures is effectivley a short circuit accros the transformer output.
The transformer will prrobably survive this sort of treatment if it is just intermittent, but if
switching transistor is used for controling power to the coil, it will overheat and blow in a
relativley short time. Also the output of the transformer is rectified converted to DC by a voltage
multiplier. The diodes in this may also be damaged by too much current. You can limit the
current but thefore the temperature drawn by your arcs by placing a large resistor in series with
the output. Yes, this is a common method used for powering electrohydrodynamic thrusters
known as lifters. The output from this lead is High Voltage DC. Please be aware that the output
from this terminal is highly dangerous and quite deadly. Even when switched off a capacior

inside can retain a lethal amount of energy. Never put your fingers anywhere near the HV output
terminal even if the TV is unplugged. Faulty 2n transistor. Having one of the ignition coil driver
circuits inside the ignition control module fail is the most common problem with this type of
ignition system set up. Usually, but not always, when this happens, the PCM will set one of the
following diagnostic trouble codes:. The other thing you'll notice, is two specific misfire codes
although not in every single case. Replace the ignition control module ICM to solve the problem.
You've also confirmed the crank sensor signal. If all these are present, then it has to create all 4
switching signals. Since it's not, the module is bad. You can find a complete list of 4. Ignition
System Wiring Diagram 4. All Tutorials: 4. Melvin Udall: Some have great stories, pretty stories
that take place at lakes with boats and friends and noodle salad. Just no one in this car. But, a
lot of people, that's their story. Good times, noodle salad. What makes it so hard is not that you
had it bad, but that you're that pissed that so many others had it good As Good As It Gets. This
material may not be reproduced without the author's consent. As an Amazon Associate, I may
earn a small commission from qualifying purchases from the Amazon product links from this
website. Your purchase helps support my work in bringing you real diagnostic testing
information to help you solve the problem on your vehicle. Troubleshooting The Ignition Module
Ford 4. Page 1 Page 2 Page 3 Page 4 Page 5. If this info really saved the day, buy me a beer!
Applies To:. Ford Vehicles: Crown Victoria 4. Mercury Vehicle: Cougar 4. Do NOT follow this link
or you will be banned from the site! Hate Spam. In this Instructable I will teach you how to build
a High voltage power supply using an Ignition Coil. This project uses a timer based circuit. We
use a IC because an ignition coil needs a squire wave signal to power it. This project shows
how to make a High voltage power supply which produces about 30 or more MA, which is
enough to Kill you! The reason we use an ignition coil is because ignition coils are what power
the spark plugs with high voltage. This is the driver circuit that powers the ignition coil. There
are a few components that are missing from this image because I ordered them and they are not
here yet. Thank You in advance , i built one circuit which provide frequency puls of hz but
ignition coil is producing only 1. WIth same pulse with EHT i am able to produce 10kv y in
ignition coil its droping. Reply 6 years ago on Step 3. However, using a lower rating can be
tricky. In this case, I would say yes, 12v is fine. And the Instructable asks for a 12v, 6a power
supply, so a car battery is more than enough. It will work fine. I made something similar, but I
use volts. I use a dimmer switch in series with a volt 11 microfarad motor capacitor and connect
that to an ignition coil. I get thick arcs about 4 inches long. It sounds like a taser on steroids.
Glad to see you're getting good sparks from yours. The reason s are dying in the back EMF
from the coil. This takes out the Put a power diode across the coil with the cathode pointy end,
with the band to the 12V rail. Also a microfarad 25V or so capacitor across the rails would help
smooth out the load on the power supply and could give you better sparks. Reply 6 years ago
on Introduction. When you used the irfp did you connect it the same has the 2n like this? Reply
9 years ago on Step 3. A steering diode at the supply input would also be a wise idea to protect
the circuit and improve commutation. Reply 10 years ago on Step 3. I noticed the coils negative
terminal is connected to positive, and vice versa, is it supposed to be like this? Reply 8 years
ago on Introduction. This doesn't work, I already fried 3 timers because of how the negative is
connected to the chip and the high voltage goes into the chip and fries it. Did you make this
project? Share it with us! I Made It! Reply Upvote. MandeepC 6 years ago on Step 3.
AndyGadget 11 years ago on Introduction. Is this what you mean about the diode? Our Address.
Kings Mills, OH The ignition system is a single coil with a distributor, and the fuel system is fuel
injected. The truck runs great for 2 or 3 days but then has a day of random stalls and sometimes
a no-start condition. This can happen at idle, highway speeds, acceleration, and deceleration. It
can happen with a cold engine or a hot engine. From time to time, a P code will be set. Typically,
switching the car off and then restarting will solve the problem. I have switched the ASD relay
with the horn relay. All engine compartment grounds, including the ground to the PCM, have
been cleaned. My questions: 1. If this is the caase, what conditions might cause the PCM Coil
Driver to unground intermittantly â€¦ is there a sensor that might cause it? Thanks for the reply.
This is a random, occasional, problem â€¦ and again, there is no spark. Again, how does a
timing issue have a no-spark condition? If timing were off, I would still have spark. Right or
wrong? I thought that my diagnostic steps had isolated this down to a problem with the Coil
Driver connection or circuit â€¦ even the random P code backs up that there is a problem there. I
mean just grabbing the engine harness in various locations and wiggling it also at the
connectors. I know the PCM I believe is located on the firewall. It could be a bad solder joint or
wiring connection causing it to be intermittent. It may stumble while your doing this when you
get close to the bad area. If you have variable valve timing, perhaps the mechanisms that
advance or retard the timing might not be operating effectively. Regarding the justanswer. I
suppose my next step is to monitor the Coil Driver side of the Coil probably DC voltag
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e to see what is happening on it. Wrench Turner wrote: If you have variable valve timing,
perhaps the mechanisms that advance or retard the timing might not be operating effectively.
Check your pcm connections. If it is you may have an pcm issue. I had pulled the PCM
connections earlier, cleaned and put dielectric grease on them â€¦ no change. I know that earlier
Jeep models had problems with broken solder joints on the circuit board that host the PCM
connectors, but this problem is typically telegraphed by wiggling the connectors. June 5, at pm
Doug Ellis Participant. Cable wiggling does not create a stall. Connector wiggling at the PCM
and Coil do not create a stall. Viewing 14 replies - 1 through 14 of 14 total. You might have a
timing issue. You might have a broken crankshaft pulley key. June 6, at pm June 7, at am See
the 6th bullet in my original post. June 7, at pm The PCM is always hot simply because it is in
the engine compartment. You must be logged in to reply to this topic.

