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Circuit arrangement. 

The invention relates to a circuit amngement for igniting a high.,pressure 

discharge lamp, -provided with 

input terminals for connection to a commutating supply source with a square- _ 

wave supply voltage; 

5 - a pulse-generating circuit provided with a voltage-dependent breakdown element 

10 

and with a voltage-raising network formed by rectifying 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-pressure discharge lamp as part of a 

projection TV system. Special requirentents as to dimensions and luminous efficacy are 

15 imposed on a Jamp if 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 ignition circuit is that an 

extinguished lamp which has not or hardly cooled down must be capable of quick re-ignition. 

Such hot re-ignition requires a re-ignition pulse of a level ·corresponding to that of the 

20 ignition pulse. 

In the known circuit arrangement, ignition pulse generation takes place through 

excitation of a tuned LC circuit by wllich the voltage across the capacitive means of the . 

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

is reach~. The supply source voltage is commutated with a ~mparatively high frequency of 

25 a few tens of kHz to achieve an efficient operation during the process of igliition pulse 

generation. After the connected lamp has ignited and a stable arc discharge has developed, 

the commutation frequency ~f 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 f~uency in dependence on the state of the 

lamp. -

. . 

It is an object of the invention to provide a ~t arrangement .with which the 

generation of ignition pulses occupies comparatively little time also at a comparatively low 

commutation frequency of the supply voltage. According to the invention, a circuit 
. .. : •. 

arrangement of the kind mentioned in the opening paragraph. is for ·this purpose characteriml 

in that the voltage-raising network also comprises inductive means. 

The use of· ind~ve means in the voltage-raisilig network formed from 

rectifying and capacitive means has the advantageous result that, in the case of supply with 

the square-wave commutating supply voltage, a fourfold voltap compared with the supply ~ 
. . .· 

voltage is available substantially instailtaneo~sly after each commutation, whCreby breakdown 

of the voltage-dependent breakdown element is facilitated. It Is thus p<>ssible to generate 

1S ignition pulses with a repetition frequency which is twice the commutation frequency with the 

use of a comparatively low eommu~tion frequency. The above is ~- when the voltage-
. . 

raising network including the inductive means has a full~nve action relative to the 

commutating supply vQltage~ 
: . . 

In the case of half-wave action, the voltage increue Will be limited to double 

20 the supply voltage, and the ignition pulse generation will take place with the same frequency 

as the commutation frequency. 'The substantially instantaneous availability of the nlised 

voltage also holds in this form of the circuit arrangement. 

The di584~tage of the. known circuit arrangement ·is eliminated thereby. 

The measure according to the invention adVantageously utilizes the response of 

25 an LC circuit to a leap-wise or step-wise voltage change. 

The inducnve means may be accommoda,ted -~ mput terminals and 
. ' . . 

rectifying means of the voltq&;raising network. It is also possible th8.t the ~uctive means 

· are accommodated between the· rectifying means and the capacitive means ·of the ~oltage-
. ... . . 

raising network. In the latter case, rectlfying means with a lower maximum admissible 

30 reverse voltage value can suffice. 

It was found to be advantageous when additional inductive means are present 

between the secondary winding. of the pulse transformer and at least one of the lamp 
. . 

connection terminals. This \vas found to be effective hi collnteracting. the risk of . . 

semiconductor switching 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 

particularly effective when ,~~ additional inductive means ~ .. provided symmetrically as 

regards ·their values relative to the lamp connection terminals. 

To counteract the occurrence of interference fields caused by the pulse 

S generation, it is advisable to construct the conductor extending from the secondary winding 

of the pulse transformer to one of th~ Jamp connection terminats as a coaxial conductor. 

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

of the connection ~s. The value of the capacitance fanned by the coaxial conductor is 

one of the determining factors for the shape of the ignition pulses generated. 

10 

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, 

15 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 connection terminals for connection to a supply voltage 

20 source, for example, a public 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 n forms a switch mode power supply by which a commutator circuit m 
is supplied. The commutator circuit acts as a commutating supply source with a square-wave 

25 supply voltage. The commutator circuit m 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 

30 winding U 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 tum· is connected to lamp connection terminal E, thus providing an 
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electrical connection· between the secondary wmding of the pulse transformer and the lamp 

connection points. Sheath 40 of the coaxial conductor 4 is directly ~ through· a 

conductor 41 to input terminal D, and via a self-induction 52 to a lamp connection terminal 

F. The capacitance formed.by the·coaXiaJ. conductor is irtc:lic&ted with 42~ 

S The voltage-raising networt•2 of capacitive,· inductive, and rectifying ·means 

comprises a first circuit with a self-inductance 21 and a ~ode 23, connected at one side to 
. . 

input terminal C and at an0tber side to the voltage-depelicient breakdown element 3. The 

network also comprises a SecOnd circuit comprising a self~inductaitce 22 ancl a diode. 24, 

connected at one side to ·input·terminal C and at anotller···side to the ·seCondary· Winding 11 of 

10 the pulse transformer 1. The two diodes 23, 24 are interconnected by a series arrangement of 

two capacitors 25; 26, of which a oommon junction 200 ·1s •connected to input .terminal D. 

Transformer 1, voltage-raising network 2 and voltage-dependentbieakdawn element 3, 

shunted by a leakage resistance 3a, tOgether form· a pul5e-1enerating citcuit IV. The self­

inductances Sl and S2 form additional inductive means which tOgether with capacitance ·42 

15 and secondary winding 12 constitute a filter of which aJ$o the Jan1p connection terminals B 

' ' 

up-converter combilied with a dOwn-COOverter, respectively~ as known frOm Philips 

electronic ballast type EMC 150. 

25 The commutator circuit m is constructed.· as···a bridge circuit~ alsc> in accordance 

with said Philips e1Cctronic ballast type EMC .lSO. The cC>mmutamr supplies a no-load 

square-wave supply voltage of approxiinately 300 V when .a supply source of 220 V is · 

connected to terminals A, B. 

The two self-inductances 21,22 of the voltage-raising network in the 

30 embodiment desCribed are' wound on a shared ferrite cc>re· and ensure 'together with ~pacitors 

25, 26 that the no-load voltage of approximately. 300 v is amplified to approximately 1100 

V. It is alternatively possible; however, for the t\vo '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-rai~I network. This in fact achieves 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 b~tween the capacitors of the 

S voltage-raising network and input terminal D includes a PTC resistor (not shown). To 
counteract interference, a decoupling capacitor 6 of 1 nF is cimnected 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 is a high-voltage transformer with a ferrite rod core, a primary 
10 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 µm diameter. 
The coupling between primary and secondary windings here is O.S. The transformer supplies 
an ignition pulse of at least lS kV and at most 2S kV. The pulse thus generated has a width 
of approximately 300 ns measured at 13.S kV. The additional inductive means, consisting of 

lS two self-inductances Sl, S2, are formed from wire of 0.8 mm as a single layer of 4S turns 
on a ferrite rod core. :Each self-inductance has a value of S4 µH. Fig. 3 shows a waveform 

· of a generated ignition pulse. Time t is plotted on the horizontal axis in units of SOO ns per 
graduation. Voltage V is plotted on the vertical axis in units of S kV per graduation. 

It is visible from the Figure that the generated pulse has a width b of 300 ns at 
20 a voltage level of 13.S kV. 
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Claims: 
l\11\11\\\\1\\ Ill\\ \\1\1 \Hll\ .· · 

* c L M S * 

-: : 

1. A araait arrangement for igniting a high-j>reSSure dischirge 181np, provided 

with 

input terminals for connection to a commutating supply s0urce 'With a square­
wave suPJ>ly voltage; 

S - a pulse-generating circuit provided with a ~()1t31Mepencte11t. breakdown element 

and with a voltage-raising network frirnled by rectifyii1g and C2Pa.cltive means; 
) 

a pulse transformer; and . . 

an elecmcal connection between a secondary Winding of the j>ulse transformer 

and lamp comiectioll terminals, 
10 characteri7.ed in diat ·the voltage-rmsing· network alSQ ··~prises inductive means. 

2. A circuit arrangement as claimed in Claim 1,° Charac~ in that the inductive 

means are accommodated 'betWeen an input terminal and rectifying means· of the voltage­

raising network. 

3. A circuit arrangement as claimed in Claim.1, Characterized in that the inductive 

lS means are accommodated between the rectifying means and the capacitive means of the 

voltage-raising network. 


