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The invention relates to a starting device for a high-pressure discharge lamp having a piezoelectric transformer for generating the
starting voltage required for starting the gas discharge in the high-pressure discharge lamp.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

- SRR RO S 2 A\-‘
OPIC - CIPO 191 s




CA 02473320 2004-07-08

2003P09960 US-THA

'~ Abstract of the disclosure
The invention relates to a starting device for a high-

pressure discharge lamp having a plezoelectric

transformer for generating the starting voltage

required for starting the gas discharge 1n the high-
pressure discharge lamp.

Figure 1
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Starting device for a high-pressure discharge lamp, and

an illuminating system

Technical Field

The invention relates to a starting device for a high-

pressure discharge lamp and to an 1lluminating system

having a high-pressure discharge lamp as well as an

operating circult and a starting device for the high-

pressure dlscharge lamp.

Background art

Laid-open specification WO 00/59270 Al describes a

starting and operating circult for a high-pressure

discharge lamp that 1s equipped wilith a piezoelectric

transformer. The starting voltage required for starting

the gas discharge in the high-pressure discharge lamp

P

1s generated with the aid of a voltage multiplier that

amplifies the output voltage on the secondary side of

the plezoelectric transformer in an appropriate

fashion.

ITI. Disclosure of the invention

It 1s the object of the i1invention to provide an

improved starting device for a high-pressure discharge

lamp.

This object 1s achieved by a starting device for a

high-pressure discharge lamp, wherein the starting

device has a pilezoelectric transformer for generating
the starting voltage required for starting the gas
discharge in the high-pressure dlscharge lamp.

i

Particularly advantageous designs of the invention are

described in the dependent claims.

The starting device according to the invention has a

plezoelectric transformer for generating the starting

voltage required for starting the gas discharge in the
high-pressure discharge lamp. That 1s to say, the
plezoelectric transformer 1is designed according to the

invention as a starting transformer that generates on
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its secondary side a voltage sufficient for starting
the gas discharge, when it 1s fed on the primary side

with a supply voltage whose frequency 1s tuned to a

resonant frequency of the piezoelectric transformer.

ot

The piezoelectric transformer of the starting device

according to the invention 1is preferably designed in

such a way that 1t has an input region with first

terminals for supplying 1t with voltage, and an output

region with second electric terminals for providing the

starting voltage for the high-pressure discharge lamp.

The input region or/and the output region of the

Rl

piezoelectric transformer advantagecusly have sections

that can be mutually inversely polarized in order to

ensure the 1largest possible transformation ratio. The

transformation ratio of the piezoelectric transformer

is the ratio of the output voltage to the input voltage

of the piezoelectric transformer. In accordance with a

F

preferred exemplary embodiment of the 1invention, the

starting device has a resonant circuilt whose voltage

output 1s connected to the first terminals of the

pilezoelectric transformer and whose resonant frequency

’*

is tuned to the resonant frequency of the piezoelectric

transformer 1in order to ensure optimum excltation of

the resonant oscillation of the pliezoelectric

transformer only during the starting phase of the lamp.

The illuminating system according to the 1nvention

comprises a high-pressure discharge lamp, an operating

circuit and a starting device for the high-pressure
discharge lamp. According to the invention, the
starting device has a piezoelectric transformer for

generating the starting voltage required for starting

the gas discharge in the high-pressure discharge lamp.
As has already been explained above, the piezoelectric
transformer 1s designed as a starting transformer that

directly generates the starting voltage for the high-

pressure discharge lamp.
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The ©piezoelectric transformer of the 1lluminating

system according to the invention has an input region

that 1s provided with first electric terminals for

supplying voltage to the piezoelectric transformer, and

an output region that is equipped with second electric

terminals, at least one second electric terminal being

"

connected to an electrode of the high—-pressure

discharge lamp in order to provide the starting voltage

for the high—pressure discharge lamp. The electrode 1s

preferably an auxiliary starting electrode of the high-

pressure discharge lamp that couples the starting
energy capacitively into the discharge medium. The

piezoelectric transformer 1s thereby not loaded on the

output side, and a high transformation ratio 1s thus

permitted. In accordance with a preferred exemplary

embodiment of the invention, the illuminating system 1s

equipped with a resonant circult whose voltage 1nput 1s

connected to the voltage output of the operating

circuit and whose voltage output 1s connected to the

first terminals, the resonant frequency of the resonant

circuit being tuned to a resonant frequency of the

piezoelectric transformer. Consequently, 1t 1s possible

el

during the starting phase of the high- pressure

discharge lamp to achileve optimum excitation of the

resonant oscillation of the piezoelectric transformer,

and it is further ensured that the resonant oscillation

of the piezoelectric transformer 1s no longer exclted

when, after being started, the lamp i1s operated with a

gt

voltage of another frequency that is at a satisfactory

pr—
and

spacing *

rom the resonant frequency of the

.

piezoelectric transformer.

ph—

IV. Brief description of the drawings

The invention i1s explained below 1n more detail with

the aid of two preferred exemplary embodiments. In the

drawilng:
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Figure 1 shows a schematic of the 1lluminating system

in accordance with the first exemplary

embodiment of the invention, and

it

Figure 2 shows a schematic of the 1lluminating system

in accordance with the second exemplary

embodiment of the invention.

V. Best mode for carrying out the 1nvention

The illuminating system, depicted sChematically in

figure 1, 1in accordance with the first exemplary

embodiment 1s a motor vehicle headlamp that comprises a
metal halide high-pressure discharge lamp 1, an

operating circuit 2 and a starting device 3 for the

metal halide high-pressure discharge lamp 1. This lamp

1 serves as the 1light source of the motor vehicle

headlamp, for example Ifor producing the passing beam

or/and the main light. The metal halide high-pressure

discharge lamp 1 has two electrodes 11, 12 Dbetween

which a gas discharge 1s formed in the discharge medium

F

10 during operation of the lamp.

Moreover, the metal halide high-pressure discharge lamp

1 has an auxiliary starting electrode 13 that 1s

designed, for example, as an electrically conducting
coating on the lamp vessel and permits the starting
voltage to be coupled capacitively 1into the discharge

medium 10. The operating circuilt 2 serves to supply the

metal halide high-pressure discharge lamp 1 with

voltage after the gas discharge has been started in the
discharge medium 10. The operating circult 2 1s

designed essentially as a voltage transformer that

transforms the motor vehicle network voltage of, for

example 12 volts or 24 volts DC to the radio-frequency

-

arc voltage of the metal halide high-pressure discharge

lamp 1 in the voltage range from approximately 40 volts

to 200 wvolts and in the frequency range  from

approximately 0.1 MHz to 1 MHz. The voltage transformer

can comprise, for example, a push-pull inverter, a

full-bridge inverter or a half-bridge inverter. A first
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output terminal 21 "of the operating circuit is

connected to the first.electrode 11 of the metal halide

high-pressure discharge lamp 1 1in order to apply the

latter with the radio-frequency arc voltage of the lamp

1. The second output terminal 22 of the operating

circulit 2 1s connected to the ground potential. The

=

second electrode 12 of the metal halide high-pressure

discharge lamp 1 1s also likewise connected to the

ground potential. The starting device 3 comprises a

piezoelectric transformer that generates the starting .

voltage of up to 30 kilovolts required for starting the

gas discharge 1n the discharge medium 10. For this

purpose, the piezoelectric transformer 3 hes an input

region with first electric terminals 32, 32 for

supplying 1t with voltage, and an output region with

second electric terminals 32, 33 at which the output

voltage of the piezoelectric transformer 3 is provided.
The electric terminal 32, which 1s assigned both to the
input region and to the output region of the piliezo-

electric transformer 3, 1s at ground potential. The

"irst electric terminal 31 1s connected to the radio-

frequency. voltage output 21 of the operating circuit 2,

while the second electric terminal 33 of the plezo-

electric transformer 3 1s connected to the auxiliary

starting electrode 13 of the metal halide high-pressure

discharge lamp 1. The 1input region and the output

ﬂ

region of the pilezoelectric transformer 3 have a number

of neighboring, mutually 1inversely polarilizable sections

which renders possible a transformation ratico of the

'ﬂ.

transformer 3 comprising several powers of ten. Such a

hyy

pliezoelectric transformer 3 1s described, for example,

in laid-open specification DE 101 09 9S4 Al. The

resonant frequencies of the pilezoelectric transformer 3

that can be excited are a function of 1ts dimensions

and 1ts shape. They are 1n the frequency range of

ikl

approximately 0.1 MHz to 1 MHz.

—

During the starting phase of the metal halide high-

pressure discharge lamp 1, the electric terminals 31,
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32 of the input region of the piezoelectric transformer

3 are fed by the operating circult 2 with a radio-

frequency voltage whose frequency 1s tuned to a

resonant frequency of the piezoelectric transformer 3.

Consequently, the starting voltage o©of up to 30

kilovolts required for starting the gas discharge in

P

the discharge medium 10 of the lamp 1 1s provided on

the output side at the electric terminals 32, 33 of the

pilezoelectric transformer 3. This starting voltage 1is

o~

fed to the auxiliary starting electrode 13 of the lamp

1 and coupled capacitively into the discharge medium

10. After the gas discharge has been started 1in the

discharge medium, the lamp 1 and the starting device 3

are supplied by the operating circuit 2 with a radio-

frequency voltage whose frequency 1s at a satisfactory

the
piezoelectric transformer 3 such that the latter 1s no

spacing from the resonant frequency O

longer excited during the 1lit operation of the lamp 1.

The second exemplary empbodiment, depicted in figure 2,

F
M

of the 1illuminating system according to the i1invention

differs from the above-described first exemplary

embodiment only by an additional resonant cilrcult 34

pr——

that 1s designed as a component of the starting device

and 1S connected upstream  of the piezoelectric

transformer 3. The first and second exemplary

embodiments agree 1n all other details. Consequently,

the same reference numerals have also been used 1n

figures 1 and 2 for 1identical parts of the two

exemplary embodiments. The first electric terminals 31,

32 ¢f the input region of the pilezoelectric transformer

3 are connected wvia the resonant circult 34 to the

output terminals 21, 22 of the operating circult. The

resonant circult 34 essentlially comprises i1nductive and

capacltive components. Its resonant frequency 1s tuned

to 3 resonant frequency of the plezoelectric

transformer 3. The resonant circuit 34 ensures that

during the 1lit operation of the metal hallde high-

pressure discharge lamp, that 1s to say after the gas
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s been started 1in the discharge medium 10
of the lamp 1,

the piezoelectric transformer 3 1s not

excited when the operating circuit 2 provides at its

terminals 21, 22

a radio—-frequency, non-sinusoidal

operating voltage whose frequency does not correspond

to the resonant frequency o©of the piezoelectric
transformer 3. The plezoelectric transformer 3
generates the starting voltage for the lamp 1 at its

terminals 32,

lamp 1,

33 only during the starting phase of the

during which the operating circult provides at

the output terminals 21, 22 a radio-frequency voltage

tuned to the resonant frequency of the piliezoelectric

tra

ns

-

-t

former 3 and o]

the resonant circuit 24.
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Claims
What 1is claimed 1is:
1. A starting device for a high-pressure discharge

lamp, wherein the starting device has a piezoelectric

J—

transformer for generating  the starting voltage

required for starting the gas discharge in the high-

pressure discharge lamp.

2. The starting device as claimed 1in claim 1, wherein

the piezoelectric transformer has an input region with

first terminals for supplying voltage to the

piezoelectric transformer, and an output region with

second electric terminals for providing the starting

e

voltage for the high-pressure discharge lamp.

3. The starting device as claimed 1n claim 2, wherein

the starting device has a resonant cilrcult whose

voltage output 1s connected to the first terminals and

whose resonant freguency 1s tuned to a resonant

it

frequency of the piezoelectric transformer.

4, The starting device as claimed in claim 2, whereiln
the input region or/and the output region of the
piezoelectric transformer has a number of neighboring,

mutually 1nversely polarizable sections.

5. An illuminating system having a high-pressure
discharge 1lamp, an operating circult and a starting

device for sailid high-pressure discharge lamp, whereiln

said starting device has a piezoelectric transformer

for generating the starting voltage required for

starting the gas discharge 1n the high-pressure

discharge lamp.

o . The illuminating system as c¢laimed 1in claim 5,

wherein the piezoelectric transformer has an 1nput

region with first terminals that serve to supply

voltage to the piezoelectric transformer, and an output
region with second electric terminals, at least one

second electric terminal belng connected Lo an
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electrode of the high-pressure discharge lamp for
providing the starting voltage.

7. The 1lluminating system as claimed in claim 6,

wherein the electrode 1S an auxiliary starting

electrode.

8 . The 1lluminating system as claimed 1in claim 6,

wherein the 1llumlinating system has a resonant circuit
whose voltage 1input 1s connected to the voltage output

of the operating circult and whose voltage output is

connected to the first terminals, the resonant

frequency of the resonant circult being tuned to a

'-

resonant frequency of the piezoelectric transformer.

Feth@i“e’s‘tcmhmgsz
Ottawa, Canags
Patent Ageris
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