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Circuit arrangement.

The mventwn relates to a circuit arrangement for xgmtmg a lugh-pressure

dtscharge lamp, provided with

- input termmals for connection to a commumtmg supply source with a square- .
wave supply voltage; '

- a pulse-generating circuit prov1ded with a voltage-dependent bmkdown element
and with a voltage-raising network formed by rectlfymg and capacitive means;

- a pulse transformer; and . |

- an electrical connection between a secondary winding of the pulse transformer
and lamp connection terminals.

A circuit arrangement of the kind mentioned in the opening paragraph is known
from EP-A-0 398 432 (PHN 12.932 = US-A-5,087,859). The known circuit arrangement
forms part of a circuit for operating and igniting a high-pressﬁre diSchérge lamp as part of a
projection TV system. Special requirements as to dimensions and luminous efficacy are
imposed on a lamp if it is to be suitable for such an applicaﬁqn. This' results in that an
ignition pulse of more than 10 kV, often even more than 20 kV, is requxred for reliable
ignition of the lamp. A further requirement imposed on the ignition circuit is that an
extinguished lamp which has not or hardly cooled down must be capable of quick re-ignition.
Such hot re-1gmuon reqmres a re-xgnmon pulse of a level correspondmg to that of the
1gn1uon pulse.

In the known circuit arrangement ignition pulse generauon takes place through
excitation of a tuned LC circuit by wlu_ch the voltage across the capacitive means of the

voltage-raising network is so increased that the breakdown voltage of the breakdown element

is reached. The supply source voltage is commutated with a comparatively high frequency of
a few tens of kHz to achieve an efficient operation during the process of 1gmuon pulse
generation. After the connected lamp has ignited and a stable arc dlscharge has developed,
the commutation frequency _of the supply voltage switches to a comparatively low value. By
choosing a high commutation frequency in the ignition phase, it is indeed possible to use |
comparatively small components and the-generation of a sufficiently high voltage will occupy
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comparatively little time. A disadvantage, however, is that the supply source circuit must be
fitted with means for changing the commutation frequency in dependence on the state of the
lamp. - '

It is an object of the invention to provide a clrcmt arrangement with which the
generation of 1gmuon pulses occupres comparauvely little time also ata comparanvely low
commutanon frequency of the supply voltage. Accordmg to the mvennon, a circuit
arrangement of the kind mentioned in the openmg paragraph rs for this purpose characterized
in that the voltage-raising network also comprises mductrve means

The use of mducuve means in the voltage-ratsmg network formed from
recufymg and capacitive means has the advantageous result that, in the case of supply with
the square-wave commutatmg supply voltage, a fourfold voltage compared with the supply

voltage is available substanually mstantaneously after cach oommutauon whereby breakdown

of the voltage-dependent breakdown element is facilitated. Tt is thus posstble to generate

ignition pulses with a repetmon frequency which is twice the commutatton frequency with the

use of a comparauvely low commutauon frequency The above is true when the voltage—-
rarsmg network including the mducuve means has a ﬁxll-wave acuon relative to the
commutatmg supply voltage

In the case of half-wave aeuon, the voltage mcrease will be lmuted to double
the supply voltage, and the xgnmon pulse generauon will take place with the same frequency
as the commutauon frequency The substanually mstantaneous avarlabrhty of the msed
voltage also holds i m thts form of the circuit arrangement

The dlsadvantage of the known circuit arrangement is eliminated thereby

The measure according to the invention advantageously utilizes the response of
an LC crrcult toa leap-wrse or step-wrse voltage change
' The mducuve means may be accommodated between input terminals and
recttfymg means of the voltage-rarstng network. It is also posstble that the mducuve means

- are accommodated between the rectrfymg means and the eapacmve means of the voltage-

raising network In the latter case, recttfymg means w1th a lower maximum admissible
reverse voltage value can suffice

It was found to be advantageous when addmonal inductive means are present
between the secondary wxndmg of the puise transformer and at least one of the lamp
connection terminals. This _was found to be effective i 1n c_ounte_ra_cttng the risk of
semiconductor switchih_g elements becoming defective during iamp breakdown where the
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additional inductive means were also included in the lamp operating circuit. The measure is
partlcularly effective when the additional inductive means are, provxded symmetrically as
regards their values relative to the lamp connection terminals.
To counteract the occurrence of interference fields caused by the pulse

generation, it is advisable to construct the conductor extending from the secondary winding
of the pulse transformer to one of the lamp connection terminals as a coaxial conductor.

| Preferably, the sheath of the coaxial conductor is in direct electrical contact with another one

of the connection termmals The value of the capacitance formed by the coaxial conductor is
one of the determining factors for the shape of the ignition pulses generated. '

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 high-pressure
discharge lamp of a projection TV system, '
Fig. 2 shows a portion of the circuit of Fig. 1 in more detail, which portion is a
circuit for igniting the high-pressure discharge lamp, and
Fig. 3 shows a voltage generated by the circuit arrangement of Fig. 1.

In Fig. 1, A., B are cdnn_ection terminals for connection to a supply voltage
source, for example, a pﬁblic mains of 220 V, 50 Hz. Rectification of the supply voltage
takes place in I. Circuit I may also comprise provisions for preventing mains voltage
pollution owing to the operation of the circuit arrangement.

_ Block 1I forms a switch mode power supply by which a commutator circuit III
is supplied. The commutator circuit acts as a commutaﬁng supply source with a square-wave
supply voltage. The commutator circuit III is connected to a lamp circuit V via input
terminals C, D, which lamp circuit comprises a pulse generation circuit IV and lamp
connection E, F between which a lamp L is connected. Fig. 2 shows the lamp circuit V

forming part of the overall circuit of Fig. 1.

In Fig. 2, input terminal C is connected to a pulse transformer 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 secondary

- winding 12 of transformer 1 is connected at one side directly to input terminal C. At the -

other side, the secondary winding 12 is connected via a coaxial conductor 4 to a self-
induction 51, which in its turn is connected to lamp connection terminal E, thus providing an
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electrical oonnecuon between the secondary wmdmg of the pulse transformer and the lamp
connection points. Sheath 40 of the coaxial conductor 4 i 1s d1rectly connected through a
conductor 41 to input terminal D, and via a self-mducnon 52 to a lamp connection terminal
F. The capacitance formed by the coaxial conductor is mdmted with 42.

The voltage-raising network 2 of eepacmve, mducuve, and rectifying ‘means
comprises a first circuit with a self-inductance 21 andadxode23 connectedatonemdeto
input terminal C and at another side to the voltage-dependent breakdown element 3. The
network also comprises a second circuit comprising a self-inductance 22 and a dxode,24,
connected at one side to-input-ternlinal C and at another side to the secondary winding 11 of
the pulse transformer 1. The two diodes 23, 24 are mterconnected by a senes arrangement of

two capacitors 25, 26, of which a common Junctlon 200 is connected to mput terminal D.

Transformer 1, voltage-raising network 2 and voltage—dependent ‘breakdown element 3, g
shunted by a leakage resistance 3a, together form a pulse-generanng circuit IV. The self-
inductances 51 and 52 form additional inductive means which together with capacitance 42

and secondary winding 12 constituté a filter of wluch also the lamp oonnectlon terminals E

and F form part. The mnmgofthefiltenssochosen in relauontothenatural fmequencyof '
the pulse-generating circuit that the combination forms a band-pass filter.

- In a practical realisation of an embodiment as described above, the circuit
arrangement is suitable for igniting and operating a 100 W Philips high-pressure mercury
lamp of the CSL-R type. The rated lamp voltage is 90 V, the rated lamp current frequency is
90 Hz S B _

Sub-~circuits I and II are an input filter combined with a rectifier bridge and an
up-converter combined with a down-eonverter respecuvely, as known from Pluhps
electronic ballast type EMC 150. '

The commutator circuit I i is constructed as a bndge circuit, also in aecordance
with said Philips eléctronic ballast type EMC 150. The commutator supplies a no-load
square-wave supply voltage of approximately 300 V when 'a'supply source of 220 V is.

P

NS

" connected to terminals A, B.

The two self-inductances 21,22 of the voltage-raising netwo_ri: in the
embodiment described are wound on a shared ferrite core and ensure together with capacitors
25, 26 that the no-load voltage of approximately 300 V is amplified to approximately 1100
V. It is alternatively possible; however, for the two self-inductances 21,22 of the voltage-
raising network to be constructed as separate elements, each with its own ferrite core. The
voltage-dependent breakdown element is a spark gap, make Siemens, with a breakdown |
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voltage of 800 V which is shunted by a leakage resistance 3a of 33 kohms for a good
operation of the voltage-raxsmg network. This in fact achleves that the voltage across the
capacitor of the network is well defined. This shunt resistor is also desirable for reasons of
handling safety. Also for safety reasons, the connection between the capacitors of the
voltage-raising network and input terminal D includes a PTC resistor (not shown). To
counteract interference, a decoupling capacitor 6 of 1 nF is connected between the connection
terminals C and D. The capacitors 25, 26 each have a value of 68 nF, the self-inductances

_21 22 each of 24 mH.

The pulse transformer isa hlgh-voltage transformer with a fernte rod core, a primary
winding of 4 turns, and a secondary winding comprising 11 sections of 14 turns each. The
primary winding and the Secondary winding are both formed from wire of 400 um diameter.
The cbupling between primary and secondary windings here is 0.5. Thg transformer supplies
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 13.5 kV. The additional inductive means, consisting of

two self-inductances 51, 52, are formed from wire of 0.8 mm as a single layer of 45 turns
on a ferrite rod core. Each self-inductance has a value of 54 uH. Fig. 3 shows a waveform

ofa generated ignition pulse. Time t is plotted on the horizontal axis in units of 500 ns per

graduation. Voitage V is plotted on the vertical axis in units of 5 kV per graduation.
It is visible from the Figure that the generated pulse has a width b of 300 ns at
a voltage level of 13.5 kV.
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1. A circuit arrangement for igniting a high-pressure dxschargelamp, provided
- _. 1nput terminals for connection toa commutatmg supply source w1th a square-

' wave supply voltage, '
- a pulse-gencranng circuit provrded w1th a voltage-dependent breakdown element
and w1th a voltage—ralsmg network formed by recnfymg and eapacmve means; .
a pulse transformer; and

- _ an electneal oonnectton between a secondary wmdmg of the pulse transformer

and lamp connection termmals,
characterized in that the vollage-ratsxng network also compnses mducttve means
2. A circuit arrangement as clarmed in Claxm 1, charactenzed in that the inductive

means are accommodated between an input tenmnal and rectlfylng means of the voltage-
raising network '

3. A circuit arrangement as claimed in Claim 1, charactenzed in that the inductive
means are accommodated between the rectlfymg means and the eapacmve means of the
voltage-raising network.



