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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; 

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 

10 known from EP-A-0 398 432.(PHN 12.932 = US-A-5,087,8S9). 

The known circUit amngement forms part of a circuit for operating and 

igniting a high-pressure discharge 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 application. This results in that an ignition pulse of more than 10 kV, 

15 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 no~ 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 ignition pulse. 

In the known circuit arrangement, the voltage pulse generated in the pulse 

20 transformer is applied directly ·from the secondary winding tO the lamp connection terminals. 

The known circuit arrangement forms part of a switch mode power supply 

provided with a commutator circuit in which several. semiconductor switches are periodically 

switched into the conductive. and non-conductive state dming (lamp) operation. It was found 

in practice that lamp ignition by means of the known circuit arrangement may cause one or 

25 ~eral of the semiconductor switches of the switch mode power supply to· become defective. 

This is a problem. The use of a decoupling capacitor between the input terminals for the 

connection of a supply source does not provide a substu,tial improvement here. 

The invention ~ for its object to provide a solution to the problem 

described above of defective semiconductor switches in ~e 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 characteri7.ed in that the 

secondary winding of the pulse transformer and the .lamp connection terminals form part of a 

5 pass filter with a tuning chosen in relation to the natural freq~cy of the pulse generating 

circuit. 
) 

The inventors have found that especially signais of very high frequency 

may arise the moment breakdown occurs in the lamp, which high-fiequency signals cause the 

semiconductor switches present· in the circuit arrangement tO become· defective. Thanb to the 

10 measure according to the invention, said signals of very high· frequeney are damped to a 

considerable degree. 

The cirCuit arrangement according to the inventiOn has the advantage that 

the cirCuit formed by the secondary wlliding of the pulse tnnifomer and the lamp 

connection terminals constitutes a pass filter. by which a pulse generated in the pulse 

15 generating circuit is converted into an ignition pulse across the conlleCted lamp with only 

slight losses, while signals with other frequencies are strongly ·damped in the tuned circuit. 

The tuning may be chosen to be a harinonic frequency· of the natural ~uency of the pulse-
. . . . . 

generating circuit. In an advantageous embodiment~· the turling is chosen. to be at or adjacent 

the natural frequency itseif. It was ·sulprisingly found that.a.favourable result is achieved 

20 with such a tuning both as to an efficient coupling-in of the ignition pulse and as to the 

prevention of semiconductor switches becoming defective. 

It was found· to be advantageous that· Sdditional inductive means are 

present in the pass filter between t:hC secondary winding and at least one ·of the lamp 

connection terminals. This was found· to bC effeCnve in eounteracting clefects in 

25 semiconductor switching elements during lamp· breakdown where the additiolial inductive · 

means were also included in the lamp operating circuit. During lamp operation, these 

additional inductive means represent a negligible impedance and accOrdingly do not give rise 

to any appreciable dissipation.· This is in contrast to resistive means which are suitable in 

principle for being used as elements of the low-pass tilter. The measure is particularly 

30 effective when the additional inductive means are provided symmetrically as regards their 

values relative to the lamp connection termiilals. 

To counteract the oecurrence of interference fields ·owing to the pulse 

generation, it is advisable that the conductor from the secOridary Winding of the pulse 
. - . . . . 

transformer to one of the lamp connection terminals is eonstructed as a coaxial conductor. 
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Preferably, the sheath of the coaxial conductor is in direct electrical contact with another one 

of the lamp connection tenninals. The value of the capacitance formed by the coaxial 

conductor is one of the faCtdis determining the tuning of tHe;pass filter. In addition, the pass 

filter in conjunction with the pulse-generating circuit is given a characteristic of a band-pass 

s filter thereby. 

10 

The above and further aspects of the invention will be described in more 

detail with reference to a drawing of an embodimerit, in which 

Fig. 1. is a diagram ~f a circuit for igniting and operating a lamp of a TV 

system, 

Fig. 2 is a portion of Fig. 1 which serves to ignite the lamp, and 

Fig. 3 shows a voltage generated by the circuit arrangement of Figs. 1 

and2. 

In Fig. 1, A, Bare connection terminals for connection to a supply 

v~ltage source, for example, a public. mains of 220 V,. SO Hz. Rectification of the supply 

1~ r. voltage takes place in 1~ Circuit I may also comprise provisions for preventing mains voltage 

pollution owing to the operation of the ~t arrangement. 

Bloc~ II forms a switCh mode power supply by which a commutator 

circuit m is supplied. The commutator circ~t m is connected as a supply source to a lamp 

circuit V via input terminals C, D of the lamp circuit. The lamp circuit V comprises a pulse-

20 generating circuit IV and lamp connection terminals E, F between which a lamp L is 

connected. Fig. 2 shows the lamp circuit V in more detail. 

In Fig. 2, input terminal C is connected to a pulse transformer 1. A 

primary winding 11 of the tQDsfonner l is connected in series with a voltage-dependent 

breakdown element 3 between input· terminals C and D via a voltage-raising network 2. A 

2S secondary winding 12 of transformer 1 is connected at one side directly to input terminal C. 

At the other side, the ~ winding)2 is connecte4 via a coaxial conductor 4 to a self­

induction S 1, which in its tum is connected to lamp connection terminal E. Sheath 40 of the 

coaYial conductor 4 is directly connected 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 coaxial 

30 conductor is indicated with 42. 

Transformer 1, voltage-raisipg 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 capacitance 42 and ~ndary winding 12 form a transmission filter of which also the 
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lamp connection terminals E and F form part. The tuning of the pass filter is chosen in 

relation to the natural frequency of the pulse-generating circuit. 

ID a practical realisation of· an embodiment as described above, the circuit 

arrangement is suitable for igniting and Opera.ting a 100 W Philips high-pressure mercury 

S. lamp of the CSL-R type. The rated lamp voltage is 90 V and the rated lamp current 

frequency is 90 Hz. 
. . 

Sub-cin:uits I and n are an input filter eolD.biMcl with a rectifier bridge 

and an up-converter combined with· a down~nverter, respectively, familiar from Philips 

electronic ballast type EMC 150. 

10 The commutator.circuit mis constructed as a bridge circuit, also in 

accordance with the known Philips electronic ballast type EMC 150. A no-load voltage of 

approximately 300 V is present at the connection terminals C, D of the commutator when a 
220 V supply source is conneCted. to terminals A, B. 

The voltage-raising circuit comprises two inductive elements which in the 

15 embodiment described· are wound on a· shared· ferrite core and· oVer which the no-load voltage 

of approximately 300 V is amplified· tO · 1100 V. It· is alternatively possible far the inductive 

elements to be provided each with its own core so as to form; separate• elements. The voltage­

dependent breakdown element is a spark gap, make Siemens, witli -a breakdown voltage of 

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

20 of the voltage-raising circuit. this in fact achieves that the voltage actosl the capacitors of 

the voltage-raising circuit is well defined. This shunt resistance is also ·desirable for reasons 

of electrical handling safety. A1sO for safety, the connection between the capacitors of the 

voltage-raising circuit and input terminal D comprises a PI'C resistor (not shown). A 

decoupling capacitor 6 of 1 nF is in addition connected between the input terminals C and D. 

25 The capacitors 2S, 26 each have.a value of 68 nF, and the self-inductances 21, 22 of 24 mH. 

The pulse transformer is a bigh;.voliage transformer with a ferrite rod core, a prirnary 

. winding of 4 turns and :a secondary .winding of 11 sections of 14 turils ·each. Both the 

primary winding and the seconda:fy winding are formed_ frOm wire of 400 "m diameter. The 

coupling between primary and secon~ Windings here is 0.5. The transformer supplies an 

30 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.S kV. The additional inductive means, 

consisting of two self-indu~ces, 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 pH. :ne~pacitance formed by the 

coaxial conductor has a value of· 12 pF. The self-inductanee of the secondary winding of the 
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pulse transformer is 1.1 mH. The total of the capacitances of the coaxial conductor, the 

secondary pulse transformer winding, and further parasitic capacitances present is 

approximately 20 pF. Sud;j)arasitic capacitances are f'orrri'finter alia by the Jamp which has 

· not yet igilited. The filter formed by the secondary winding, additional inductive means, 

S lamp connection points and the capacitance m8inly caused by the coaxial conductor is thus 

tuned to a frequency j~~ .• above 1 MHz. Togeth~ with the pulse-generating circuit, which 

has a natural frequency of 1 MHz, the filter. constim:tes ·a band-pass filter. A generated 

ignition pUlse is shown in Fig. 3. Time tis plotted on the horimntal axis in units of 500 ns 

per graduation. Voltage.Vis plotted on the vertical axis in units of 5 kV per graduation. 
. . : . . . . . . 

10 It is apparent from the Figure that the generated. pulse has a width b of 

300 ns at a voltage level of 13.S kV. 

Wh~ 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. Th~ additional inductive ~s 51, 52 present limit this 

15 breakdown current to approximately 8 A. This breakdown current is mainly supplied by the 
·.-·· 

charged capacitances of the filter, in parti~ular the capacitance formed by the coaxial 

conductor. Then the ~t supply is t8ken over by the commutator, and the run-up phase of 

the lamp commences? d~ which a stable discharge arc is gradually developed. During the 
'.··: -.· .. 

run-up, a current of ~y 2 A initially flows throUgh the lamp, which is reduced to 

20 _ l A when the stable disclwge condition is reached. 
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CLAJMS: 

1. A circuit arrangenlent for igniting a high-plessure discharge lamp, 

provided with 

input terminals for eonneCting a supply source; 

a pulse-generating citcW.t With a natural frequency and provided with a voltage-

dependent breakdown element; 

a pulse transfonner; and 

an electrical connectic>n between a seconctarY winding of the pulse transformer 

and lamp colinection termina1s, 

characteri7.ecl in that the secondary winding· of the pulse trarisbmer and the lamp connection 

10 terminals form part of a pass filter with a tuniDg chosen in relation tO the natulal frequency 

of the pulse generating circuit. 

2. A circuit arrangement as claimed in claim 1, characterimd in that the 

tuning of the pass filter is Chosen to be ·at or adjacent the naturBI frequency itself. 

3. A circuit arianlement as claimed in Claim 1 or 2, chalacteri.zed in that 

lS additional inductive means are present in the pass filter between the secondary winding and 

at least one of the lamp connection terminals. 

4. A circuit arrangement as claimed in Claim 3, characteri7.ed in that the 

additional inductive means are provided symmetrically as regards their values relative to the 

lamp connection terminals. 

20 S. A circuit arrangement as claimed in Claim 1, 2, 3 or 4; charactGiml in 

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 S, characteri7.ed in that a 

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

2S connection terminals. 

.. 


