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Circuit arrangement.

The invention relates to a circuit arrangement for igniting a high-pressure

discharge lamp, provided with ' '
- input terminals for connecting a supply source;
- a pulse-_generating circuit with a natural frequency and provided with a voltage-
dependent breakdown element; ' ' o
- a pulse transformer, and
- an electnml connection between a secondary winding of the pulse uansformer
~ and lamp connection terminals. '

A circuit arrangement of the kind menttoned in the opening paragraph is
known from EP-A-O 398 432 (PHN 12. 932 = US-A-5, 087,859).

The known circuit arrangement forms part of a cu'cuxt for operatmg and
1gmtmg a high-pressure dtscharge lamp as part of a projection T™v system. Special
requirements as to dimensions and luminous efficacy are imposed on a lamp if i it is to be
suitable for such an application. This results in that an ignition pulse of more than 10 kV,
often even more than 20 kV, is required for reliable ignition of the lamp. A further
requirement imposed on the 1gn1non circuit is that an exttngmshed lamp which has not or
hardly cooled down must be capable of qmck re-lgmtxon Such hot re-ignition requires a re-
1gmnon pulse of a level correspondmg to that of the ignition pulse.

In the known cxrcmt arrangement the voltage pulse generated in the pulse
transformer is applied du'ectly from the secondary wmdmg to the lamp connection terminals.

The known c1rcu1t arrangement forms part of a switch mode power supply
provided with a commutator circuit in wluch several senuconductor switches are periodically
sthched into the conductive and non-conductrve state during (lamp) operation. It was found
in practtce that lamp ignition by means of the known crrcult arrangement may cause one or
several of the semiconductor swrtches of the switch mode power supply to become defective.
This is a problem. The use of a decouphng capacitor between the input terminals for the
connection of a supply source does not provrde a substantlal improvement here.

- The invention has for its object to provide a solution to the problem
described above of defectlve semtconductor switches in the switch mode power supply during
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ignition of the connected lamp.

| According to the invention, this object is achieved in that a circuit
arrangement of the kind mentioned in the opening paragraph is characterized in that the
secondary winding of the pulse transformer and the lamp connection terminals form part of a
pass filter with a tuning chosen in relanon to the natural frequency of the pulse generating

J

The inventors have found that especially sxgnals of very high frequency
may arise the moment breakdown occurs in the lamp, which hrgh frequency signals cause the
sermconductor switches present in the circuit arrangement 0 become defectrve Thanks to the
measure according to the mvenuon, said signals of very hrgh frequency are damped toa
considerable degree. |

The circuit arrangement according to the i'nvqiﬁdﬁ has the advantage that
the circuit formed by the secondary winding of the pulse transformer and the lamp
connection terminals constitutes a pass ﬁlter by wluch a pulse generawd in the pulse
generating circuit is converted into an ignition pulse across the connected lamp with only
slight losses, while srgnals with other frequencres are strongly damped in the tuned circuit.
The tuning may be chosen to be a harmonic frequency of the natural frequency of the puise-
generatmg circuit. In an advantageous embodrment ‘the tumng is chosen to be at or adJacent
the natural frequency 1tself It was surpnsmgly found that a favourable result is achneved
with such a tuning both as to an efficient couphng-m of the 1gmtron pulse and as to the

circuit.

prevenuon of semiconductor switches becoming defective.
It was found to be advantageous that additional inductive means are

present in the pass ﬁlter between the secondary winding and at least one of the lamp

connection terminals. This was found to be effective in counteractmg defects in

'senuconductor switching elements during lamp breakdown where the additiorial inductive
‘means were also included in the lamp operating circuit. During lamp opeation, these

additional inductive means represent a negligible xmpedance and aceordmgly do not give rise
to any appreciable d1ss1patton “This i§ in contrast to resistive means wluch are suitable in
principle for being used as elements of the low-pass filter. The measure is parucularly
effective when the additional inductive means are provided symmetncally as regards their
values relative to the lamp connection terminals.

To counteract the occurrence of interference fields owing to the pulse
generation, it is advisable that the conductor from the secondary Wwinding of the pulse
transformer to one of the lamp connection terminals is constructed as a coaxial conductor.
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Preferably, the sheath of the coaxxal conductor is in direct electncal contact with another one
of the lamp connection terminais. The value of the capacitance formed by the coaxial
conductor is one of the factors determmmg the tuning of thiépass filter. In addition, the pass
filter in conjunction with the pulse-generanng circuit is given a characteristic of a band-pass
5 filter thereby. -
The above and further aspects of the invention will be described in more
detail with reference to a drawing of an embodiment, in which
. - Fig. 1 is a diagram of a circuit for igniting and operating a lamp of a TV
system,
10 Fig. 2xsapomon of Fig. 1 which serves to ignite the lamp, and
Fig. 3 shows a voltage generated by the circuit arrangement of Figs. 1
- and 2. ' :

In Fig. 1, A, Bareeonnectionterininalsfor connection to a supply _

volmge source, for example, a pubhc mains of 220 V, 50 Hz. Rectification of the supply
15 - voltage takes place in L. Cuemt I may also compnse provisions for preventing mains voltage
| pollution owing to the operation of the cxrcuxt arrangement.

Block II forms a swntch mode power supply by which a commutator
circuit llI is supphed The commutator circuit III is connected as a supply source to a lamp
circuit V vig input terminals C, D of the lamp circuit. The lamp circuit V comprises a pulse-

20 generatingcircuithandlampoonnectiontenninalsE F between which a lamp L is
connected. Fig. 2 shows the lamp circuit V in more detail.

Iang 2, mputternunalCnsconnectedtoapulseuansformer 1.A
primary winding 11 of the transformer 1 is connected in series with a voltage-dependent
breakdown element 3 between input terminals C and D via a voltage-raising network 2. A

25 secondary winding 12 of transformer 1 is connected at one side directly to input terminal C.
Attheotherside thesecondarywmdmg 12 is connected via a coaxial conductor 4 to a self-
induction 51, which in its tumn is connected to lamp connection terminal E. Sheath 40 of the
coaxial conductor 4 is dlrectly connected through a oonductor 41 to input terminal D, and via
a self-induction 52 to a lamp connectlon terminal F.,Th_e capacitance formed by the coaxial

30 conductor is mdxeated with 42.

Transformer 1, voltage-raising circuit 2 and voltage-dependent breakdown element 3, shunted
by a leakage resistance 3a, together form a pulse generating circuit IV with a natural
frequency. The self-inductances 51 and 52 form additional inductive means which together
with capaeitance 42 and secondary winding 12 form a transmission filter of which also the
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lamp connection terminals E and F form part. Thetuningofthepassﬁlterischosenin
relation to the natural frequency of the pulse-generating cu'cmt o |
Ina practxcal realisation of an embodlment as descnbed above, the cxremt
arrangement is suitable for igniting and operating 2 100 W Phxhps high-pressure mercury

'lamp of the CSL-R type. The rated lamp voltage is90 V and the raned lamp current

frequency is 90 Hz.
- Sub-circuits I and II are an mput filter combmed with a recnﬁer bndge

and an up-converter combined with a down-converter, respecnvely, familiar from Philips
electronic ballast type EMC 150

The commutator circuit III is constructed as a bridge circuit, also in
accordance with the known Phlhps electronic ballast type EMC 150. A no-load voltage of
approxlmately 300 V is present at the connection terminals C, D of the commutator when a
220VsupplysourcexsconnectedtotemunalsAB ' '

" The voltage-raising circuit comprises two indiictive elements which in the
embodiment described are wound on a shared- fernte core and over which the no-load voltage
of approximately 300 V is amplified to 1100 V. Itis altematxvely possxble for the mducuve
elements to be provided each with its own core so as to forih separate elements. The voltage-
dependent breakdown element is a spark gap, make Siemens, with-a breakdown voltage of

800 V, which is shunted by a leakage resistance 3a of 33 kohms to achieve a good operation

of the voltage-raising circuit. This in fact achieves that the voltage across the capacitors of
the voltage-raising circuit is well defined. This shunt resistance is also desirable for reasons
of electrical handling safety Also for safety the connection between the capacitors of the
voltage-raising circuit and mput terminal D comprises a PTC resistor (not shown). A
decoupling capacitor 6 of 1 nF is in addition connected between the input terminals C and D.
The capacitors 25, 26 each have a value of 68 nF, and the self-inductances 21, 22 of 24 mH.
The pulse transformer is a high-voltage transformer with a ferrite rod core, a primary

‘winding of 4 turns and ‘a secondary ‘winding of 11 sections of 14 turns each. Both the

pnmarywmdmgandthesecondary winding are formed from wire of 400 um diameter. The
coupling between primary arid secondary windings here is 0.5. The transformer supphes an
ignition pulse of at least 15 kV and at most 25 kV. The pulse thus generated has a width of
approximately 300 ns measured at a level of 13.5 kV. The additional inductive means,
consisting of two self-inductances, are formed from wire of 0. 8 mm as a single layer of 45
turns around a ferrite rod core, Each self-induction is 54 xH. '_I'he capacitance formed by the
coaxial conductor has a value of 12 pF. The self-inductance of the secondary winding of t_he'
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5
pulse transfortner is 1.1 mH. The total of the capacitances of the coaxial conductor, the |
secondary pulse tmnsformer winding, and further parasitic capacitances preeent is
approximately 20 pF. Saxd parasmc eapacttances are formiéd inter alia by the lamp which has

" not yet ignited. The filter formed by the secondary winding, additional inductive means,

lamp connection points and the capacitance mainly caused by the coaxial conductor is thus

~has a natural frequency of l MHz, the filter oonsutu_tes a band-pass filter. A generated

ignition pulse is shown in Fig. 3. Time t is plotted on the horizontal axis in units of 500 ns

per gmduatton Voltage V is plotted on the vertical axis in units of 5 kV per graduation.
It is appatcnt from the Figure that the generated, pulse has a width b of

300 ns at a voltage level of 13.5 kV.

' When the lamp breaks down as a result of the generated pulse, a

~ comparatively high breakdown current will flow through the lamp for a few nanoseconds

immediately after breakdown The additional inductive means 51, 52 present limit this
breakdown current to appronmately 8 A. This breakdown current is mainly supplied by the
charged eapacttances ot‘ the filter, in particular the capacitance formed by the coaxial
conductor. Then the current supply is taken over by the commutator, and the run-up phase of
the lamp commences, dunng wlnch a stable discharge arc is gradually developed During the
run-up, a current of approxtmately 2A mmally flows through the lamp, which is reduced to

1 A when the stable dtscharge oondmon is reached.
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1 A circuit arrangement for igniting a hxghpressutedlscharge lamp,

provided w1th _

- input terminals for connectmg a supply source;

- - a pulse-generanng citcuit with a natural frequency and pmvxded ‘with a voltage-
dependent breakdown element

- a pulse transformer; and

- anelecmmlconnecnonbetweenasecondarywmdmgofthepulseuansfomer

' and lamp connection terminals,

chamctenudmmatmesewnduywmdmgofmepulsemﬁomuandmelmnpcomecnon

wmunalsformpattofapassﬁltermthatunmgchosenmrelanontothenamulfrequmcy

of the pulse generating circuit. o _

2. A circuit arrangementasclaxmedmClmml characterwedmthatthe

tmungofthepassﬁlteruchosentobeatoradjacentthenamralfrequencyuself
3. Acxrcmtarmngementasclmmedanlmm_lorZ,characnenzedin_that

additional inductive means are present in the pass filter between the secondary winding and
at least one of the lamp connection terminals. _

4. Acxrcmtarrangementascla;medmClmmfi charactenzedmthatthe
additional inductive means are provided symmetncally as regaxds their values relative to the
lamp connection terminals. : '

5. A circuit arrangement as claimed in Claim 1,_2,3or4,-chmcw'mdin
that a conductor from the secondary winding of the pulse transformer to one of the lamp

~ connection terminals is constructed as a coaxial conductor.

6. " A circuit arrangement as claimed in Claim 5, characterized in that a
sheath of the coaxial conductor is in direct electrical contact with another one of the lamp
connection terminals. | |
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