QUASAR PROJECT KIT # 3014-110 - 110V MAINS STROBOSCOPIC LIGHT

General Guidelines for Electronic Kits and Assembled Modules

Thank you for choosing one of our products. Please take some time to carefully read the important
information below concerning use of this product. The assembly and operating instructions are on the
following pages. Help with component identification can be found on our website at
www.quasarelectronics.com/componentid.htm. If you are unsure about any aspect of the assembly or use
of this product please contact our Support Team before proceeding.

WEEE Directive (Waste Electrical and Electronic Equipment)

Notice To All European Union Citizens. Important environmental information

about this product.

The crossed out wheeled bin symbol on this product, package or documentation

indicates that disposal of this product after its lifecycle could harm the environment.

Do not dispose of this product (or batteries if used) as unsorted municipal waste. It

should be disposed by a specialized company for recycling.

The unit should be returned to your distributor or to a local recycling service. Please
respect the local environmental rules. If in doubt contact your local authorities about waste disposal rules.

Safety: General rules concerning safe use of our Kits or Modules.

To ensure your safety, please observe these safety measures. In no way are these complete. As
safety requirements vary, please check with your local authorities, in order to comply with local
requirements. If in doubt, seek the help of a qualified person.

Battery or wall-adaptor operated devices are safe devices. They do not require special attention
unless mains voltage is connected to an output e.g. a relay.

To ensure electrical safety, and also protection from fire or personal injury, make sure your
mains operated equipment complies with these safety hints:

* Use a suitable plastic enclosure. If a metal enclosure is used, make sure it is properly earthed.

* Use a power switch if the device consumes more than 10W. Use a double pole switch for mains
operated, transformer-less Kits.

*  Mount a fuse in series with the mains switch. Use a slow blow (T) 50mA fuse for transformers up
to 10W and a 100mA fuse for transformers up to 20W.

* Use a mains input connector, or a robust power cord with a clamp.

« Internal wiring carrying mains voltages must have a minimum cross-sectional area of 0.5mm?.

If supplied, attach the power rating label near the power cord of the device and fill-out the mains voltage,
frequency, power consumption and fuse values.

Troubleshooting and Support

90% of non working kits are due to poor soldering.

We operate a Get-You-Going service for non-working kits but there is a charge based on the time and
components needed to complete the repair. Quite often it is not economically viable for us to repair and it
is cheaper to supply a new ready made product at full cost.

Disclaimer

Quasar Electronics reserves the right to change product specifications or to discontinue products without
notice. Quasar Electronics cannot be held responsible for any loss or damage, direct or indirect, which
might occur from the use of a product. Quasar Electronics Kits or Modules are intended for educational
and demonstration purposes only. They are not intended for use in commercial applications. If they are
used in such applications the purchaser assumes all responsibility for ensuring compliance with all local
laws. In addition, they are not suitable for use as or as a part of life support systems, or systems that might
create a hazardous situation of any kind.
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INTRODUCTION
This kit containsthe circuit to trigger axenon flashtube.
This flashtube is exactihe same athose seen oaircraft

The neon ixonnected as a relaxatioscillator asshown
in Figure 1. Theneon tubeitself can be seen simply to

and signabeaconsand as those contained in camera flasbontaintwo electrodes iparallel toeach other in a small

units, fastpassporiphoto kiosks and aliscos.Other uses
include endoscopefaser purps, high speed photocopiers
and typsetting. The frequency of flash canab@istedrom
about once every 3 seconds to about 3 per second.

(Actually the kit contains TWO flashtubes. Thexenon
filled tube is the one the makes all the lightweverthere
is another flashtube which containeongas. It flashes as
well but provides aifferentfunctionaswill be explained
later.)

WARNING! Mains Voltage! Risk of Electrocution!

This board connects directly to 110Vac mains supply.
It must be assembled, housed in a suitable enclosure
before use, tested & commissioned by a competent person.

Please ensure that all relevant local safety regulations
are complied with. NOT SUITABLE FOR CHILDREN!
Caution! Strobe lighting can induce epileptic fits.

ASSEMBLY INSTRUCTIONS

Assembly is straightorward - just follow the component
overlay onthe PCB. Addthe lowest height components
first to aid in assembly. Not¢hat theback metalpart of
the SCR (silicon controlled rectifier)C106D is high-
lighted onthe overlay. The xenon flashtube is anon-
polarised type and can be inserted either way arolaice
extracare wen insertinghe tube into thé?CB sothat the
thick leads ateach endare not bentapart toomuch. If so
then the tubean breakThe neon tube caalso befitted
either way around.

Theelectrolytic capacitorsnust befitted with the positive
lead going into the positive marked hole showrtrenPCB
overlay.

Put the 680 ohm 10W resistor 2 to 3 mbovethe PCB. It
can get quite hot when the kitoperates athe maximum
flash rate sqoutting it abovethe PCB aids incooling it.
The xenonflashtube can béocatedsomedistance away

from the PCB - it does not to be located on the PCB itself®

CIRCUIT DESCRIPTION

Therated life ofthe xenorflashtubesupplied withthis kit

is two million flashes, which is over 10®urs if left on at
the maximumflash rate. Wen apotential difference of
about 6000 volts is applied the trigger electrodepainted

on the OUTSIDEglass ofthe U-tube then the xenon gas

inside the tube \ill ionize and current it flow between

theelectrodes at eitheand of the tubeThis produces the
characteristidright flash. It isthe transformer coil which
providesthe step up voltage to produche 6000 volt

trigger pulse. It has a primary winding of irns and a
secondary winding of 500 turns.

The switch which “clses” togive the pulse ofenergy to
triggerthe xenorflashtube ighe neon tubel et usdiscuss
the operation ofhe neon tube igeneral before we look at
the circuit in particular.

glass bulb. The air has besplaced byheongas. Wien a
potential difference (PDPelow a criticalvalue isapplied
across thelectrodeghe neongas wil ionize but conduct
almost no current. Athe PDapproacheshe critical value
the neongas glows with its characteristiorange/pink
colour. Atabout 70V(calledthe striking voltage)current
will flow across the electrodes. The PD must drophiout
60V (the extinction voltage) for current to stop flowing.

The operation ofthe relaxationoscillator circuit in Fig. 1
can now be seen. hEn power is appliedthe capacitor
starts to charge.

Inaput

NEON
Gutput

Figure 1.

When itreacheghe striking voltagethe neon Wl conduct
and draw currentfrom the capacitor.The voltage across
the capacitor vill fall. When thevoltages fall to the
extinction voltagethe neon Wl stop conducting and the
apacitor vill start to rechargeThus the cycle will
continue as long as a PD is kept across the circuit.

Now we look at the circuit of the kit itselfhefirst part of
the circuit is a voltagedoubling circuit. It is connected
directly tothe maingpowersupply and alternately charges
C2 and C3 on each hatfcle ofthe mainssupplyvia the
680 ohm resistor. The diodes provide half-wave
rectification, so eaclapacitor ischarged to 1.414imes
the mainsvoltage (about 155V). This gives a total voltage
across thaéwo electrolytics ofabout 310V. The charging
time must befast enough tokeep up withthe fastest flash
rate.

Next comes a potentiadivider ladder. The potential
divider circuit determines the rate at which C1 will charge.
C1 and the neoare connected in a relaxatiocircuit as
justdescribed. Wen theneon'strikes’ it triggersthe triac

and C1 discharges through the trigger coil. This produces a
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5 - 6kV pulse tothe xenonflashtube andthe xenon PARTSLIST-KIT 3014 - 110V
flashtube’'strikes’. After the flash all capacitorsCl, C2 Resstors

and C3 are discharged and the cycle stgtsn as 10ng as 68 ohm 1W reSiStor..............ooveeeeerrreerererem 1.

power is applied to the circuit. 1K (brown, black, red) .........cccooooveveeieieeeeeeeeeeeen
220K (red, red, Yellow)........ccoveeeeiiiiiiieiiiieeee e

WHAT TO DO IFIT DOESNOT WORK 390K (orange, white, YElloW).........ccoveeverircurerieinnn. 1

Poor soldering ishe mostlikely reasonthat thecircuit  capacitors

doesnot work. Checkall solderjoints carefullyunder a ... 1.

good light. Next check thaall the componentare intheir  electrolytic.............coc.covveereereerrienene 2,

correct position orthe PCB, especiallythe triac, diode, Miscellanecus

electrolytic capacitorand the trigger coil. Thirdly,  xenon flashtube,.............cccccoovrrrereeenneen 1

CAREFULLY follow the track with a voltmeter t@heck  Trigger coil, .............coooorrrverrrrerrerneenn 1.

the potential differences at various parts the CIrcUit.  Neon tube, ..............co..covveereerrerreeseeeneenneens 1.

Remember you are dealing with mains voltage which  SCR, ........c.c.coeveneenreenneeneineceneeeseieeens 1.

can Kill you. 1M POLENHIOMELEL.........cveeeeeeieeeeee et 1
Knob for potentiometer...........cccoovvvvevvviieeneeee e 1

INAOO7 diOdE ...t
Screw terminal Strip, 2 Way........ccoccveeeeiiiieeeeniiiieeenn
Kit 3014-110 PB....cccouvveieeiiiiiie e 1.
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