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circuit B, such as, for example, control currents of the switching
elements, will influence the operation of the The invention relates to a
circuit arrangement for  control circuit C. This is disadvantageous since
it in- operating a discharge lamp, comprising a DC-AC     troduces a
systematic error into the power control of converter provided with
5   the lamp. The position of the sensor in such a case - a circuit
Asuitable for being connected to a DC  also leads to extra power losses in
the control of the voltage source, comprising two switching ele-  switching
elements since part of the power derived ments for generating a current
with alternating  from the drive circuit is dissipated in the current sen-
polarity by being alternately conducting and  sor. non-conducting with a
frequency f,       10      The invention has for its object inter alla to
pro- - a load circuit B comprising lamp connection ter-  vide a circuit
arrangement in which the power con- minals, inductive means, said load
circuit    sumed by the DC-AC converter can be controlled in shunting one
of the two switching elements in  a simple manner, while this power control
is depend- circuit A.                                    ent exclusively on
the current through the load circuit. - a drive circuit F for generating a
drive signal for  is  According to the invention, a circuit arrangement
rendering the switching elements alternately  of the kind described in the
opening paragraph is for conducting and non-conducting with the fre-   this
purpose characterized in that the current sensor quency f, and
forms part of the load circuit B and the control circuit - a current
sensor, and                        C is furthermore coupled to ends of the
load circuit B. - a control circuit C coupled to the currentsensor  20
These measures make it possible to control the and to the drive circuit F
for controlling a power  power taken up in the load circuit B by means of
the consumed by the lamp.                         control circuit C. This
also leads to a simplified con- Such a circuit arrangement Is known from
the   struction of the control circuit C. Netherlands Patent Application
8800015 (= EP-A- 0     Preferably, the control circuit C is so designed
323676). The circuitAis providedwith connection ter-  25  that a first
signal is generated therein which is a minals for connection to the DC
voltage source.    measure for the lamp power and is compared with a If a
lamp is operated by means of the known cir-  reference signal, which in its
turn is a measure forthe cuit arrangement, a current J whose polarity
changes  desired consumed power. The desired power may be with the
frequency f flows through the load circuit B,  adjustable In that case. The
result of the comparison while a substantially square-wave potential Vp Is
30  leads to a control signal with which the drive signal in present
between the ends of the load circuit B with a  the drive circuit F is so
controlled that the power con- repetition frequency which Is also equal to
f.     sumed by the lamp is substantially equal to the de- The current
sensor in the known circuit arrange-  sired value. ment is included in
circuit A as a connection between  A special embodiment of a circuit
arrangement a connection terminal and a main electrode.   35  according to
the invention is characterized in that the In the known circuit
arrangement, firstly, the  control circuit C comprises average value of the
DC voltage present between the   - a multiplier circuit for generating a
signal Q input terminals of the DC-AC converter is kept con-      which is
proportional to the product of an in- stant within narrow limits by means
of a circuit portion  stantaneous value of a current through the cur- of
control circuit C, which is coupled to the connection   40  rent sensor and
an accompanying instantane- terminals of the DC-AC converter. Secondly,
another     ous value of a voltage between the ends of the circuit portion
of control circuit C measures the aver-  load circuit B, and age value of
the current through the sensor and con-  - a circuitfor generating a signal
which is propor- trols it to a desired value. Control of the average value
tional to an average value of the signal Q. of the current through the
sensor may take place by  45  This embodiment of the control circuit C is
thus pro- means of a change in the conduction time of one or  videdwith
meansforgeneratingthefirstsignal,which both switching elements of circuit A
or, alternatively,  means can be realised in a very reliable manner and by
changing the frequencyf. Acombination of the two  through the use of simple
components. is also possible. The control circuit C ensures the
Afurtherspecial embodimentof a circuit arrange- maintainance at a
substantially constant level of the   50   ment according to the invention
is characterized in power consumed by the DC-AC converter and thus    that
the current sensor is also coupled to means for indirectly of the power
consumed by the lamp by    preventing capacitive operation of the DC-AC
conver- keeping constant both the average value of the vol-  ter.
Capacitive operation is here understood to mean tage present between the
input terminals and the   an operating condition in which thevoltage across
the average value of the current through the current sen-  55  load circuit
lags behind the current through the load sor.
circuit. It is a characteristic of capacitive operation Since the current
sensor is present in circuit A,  that each of the switching elements is
made conduct- currents in circuitAwhich do notflow through the load  Ing at
a moment at which the voltage across the rele- 2    
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element is high. This leads to a com-  forms the inductive means. A lamp La
is connected to paratively high power dissipation in the switching ele-
the lamp connection terminals. ments, which usually adversely affects the
lives of   Terminals 1 and 2 are interconnected by a series the switching
elements.                            circuit of switching elements S1 and
S2 in such a way Since a DC-AC convertercan switch overfrom in-   5   that
a main electrode of switching element SI Is con- ductive operation to
capacitive operation owing to a  nected to terminal 1 and a main electrode
of switching change in the drive signal, it is advantageous to com-
element S2 to terminal 2. Switching element S1 is bine a circuit
arrangement according to the Invention  shunted by the diode D1 in that an
anode of the diode with means for preventing capacitive operation of the
DI Is connected to a common junction point P of the DC-AC converter.
10  two switching elements S1 and S2. Switching ele- The invention will be
explained in more detail with  ment S2 is shunted by the diode D2 in that
an anode reference to a drawing of an embodiment.           of the diode D2
is connected to terminal 2. In the drawing
Switching element S2 is also shunted by a series Fig. 1 is a diagrammatic
representation of the  circuit of the coil L, the lamp La, the capacitor C2
and build-up of an embodiment of a circuit arrange-  15  the current sensor
SE, which in the embodiment ment according to the invention,
shown Is formed by a resistor. The lamp La is shunted Fig. 2 shows in
greater detail the embodiment   by a capacitor C1. shown in Fig. 1, and
An end of the current sensor SE coinciding with Fig. 3 shows a preferred
embodiment of a portion  an end of the load circuit B is connected to an
input 3 of the control circuit C.                  20  of the circuit D.
Afurther end of the current sensor is In Fig. 1, reference numerals 1 and 2
denote ter-  connected to a further input 4 of the circuit D. A third
minals suitable for being connected to poles of a DC  input 5 of the
circuit D is connected to the common voltage source. The terminals 1 and 2
are connected  junction point P of the two switching elements which to ends
of a circuit A, which comprises two switching  coincides with a further end
of the load circuit B. An elements. Each end of load circuit B, which
comprises   25  output 6 of circuit D is connected to an input of circuit
inductive means, lamp connection terminals, and a  E, and an output of
circuit E is connected to an input current sensor, is connected to a
respective main  of drive circuit F. An output of the drive circuit F is
con- electrode of one of of the two switching elements of  nected to a
control electrode of the switching element circuit A. A lamp is connected
to the lamp connection  S1 and a second output of the drive circuit F is
con- terminals of load circuit B.                  30  nected to a control
electrode of the switching element F is a drive circuit for generating a
drive signal for  S2. making the switching elements of circuit Aalternately
The operation of the converter shown In Fig. 2 is conducting with a
frequency f.                     as follows. C is a control circuit for
controlling a power con-  When the terminals 1 and 2 are connected to sumed
by the lamp. To this end, the circuit C is cou-  35  poles of a DC voltage
source, the drive signal renders pled to the current sensor and to ends of
the load cir-  the switching elements S1 and S2 alternately con- cuit B.
These couplings are shown in Fig. 1. Control  ducting with a frequencyf.
Thus the common junction circuit C comprises a circuit D for generating a
first  point P of the two switching elements is alternately signal which is
a measure for the power consumed by  connected to the negative and the
positive pole of the the lamp. The control circuit C also comprises a
circuit  40   DC voltage source. As a result, a substantially E for
generating a control signal which Is a measure  square-wave voltage Vp with
a repetition frequency f for a difference between the first signal and a
refer-  is present at junction P This substantially square- ence signal
which In its turn is a measure for a desired  wave voltage Vp causes a
current J, whose polarity value of the power consumed by the lamp. This
con-  changes with the repetition frequency f, to flow in cir- trol signal
is present at an output of circuit E. This out-  45  cuit B. A phase
difference exists between Vp and J put is connected to an input of drive
circuit F. Drive cir-  which depends on the repetition frequency f. cuit F
is connected to the switching elements of circuit  The circuit D generates
a signal which is a meas- A. Drive circuit F governs the conduction time of
the  ure for the average value of the product of the instan- switching
elements and/or the frequency f with which  taneous value of the
substantially square-wave vol- the switching elements are made conducting
and non   50  tage Vp and the accompanying instantaneous value conducting
in dependence on the control signal. In  of the current J. This signal is a
measure for the aver- this way the power consumed by the lamp is substan-
age value of the power consumed by the lamp and tially equal to the desired
value.                 acts as a first signal in this embodiment. In
circuit E, In Fig. 2, switching elements S1 and S2 and di-  a control
signal is generated which is a measure for odes D1 and D2 form the circuit
A.            55  the difference between the first signal and a refer- Load
circuit B comprises a coil L, lamp connec-  ence signal which is a measure
for the desired aver- tion terminals K1 and K2, capacitors C1 and C2, and
age value of the power consumed by the lamp. This a current sensor SE. The
coil L in this embodiment  control signal is present at the input of drive
circuit F. 3    



5                   EP0430357B1                     6 By means of the
control signal, the drive circuit F ad-  Claims justs the drive signal in
such a way that the average value of the power consumed by the lamp is
substan-  1. A circuit arrangement for operating a discharge tially equal
to the desired value. The average value of  lamp, comprising a DC-AC
converter provided the power consumed by the lamp may be controlled   5
with by means of the drive signal in that the conduction      - a circuit A
suitable for being connected to a times of the two switching elements
and/or the fre-        DC voltage source, comprising two switch- quency f
are controlled.                                   ing elements [err]  for
generating a cur- In a practical embodiment of the circuit arrange-
rent with alternating polarity by being alter- ment shown in Fig. 2, the
current sensor SE was a re-  10  nately conducting and non-conducting with
sistorof approximately 0,5 Ohm. The frequency f was        a frequency f,
approximately 28 kHz. It was found to be possible to     - a load circuit B
comprising lamp connection operate lamps of widely differing power ratings
and/or     terminals, inductive means (L), said load gas fillings by means
of this practical embodiment of      circuit shunting one of the two
switching the circuit arrangement. During this, the power con-  15
elements in circuit A, sumed by the lamp did not vary by more than 5% from
- a drive circuit F for generating a drive signal lamp to lamp.
for rendering the switching elements alter- Fig. 3 shows a preferred
embodiment of the cir-         nately conducting and non conducting with
cuit D.                                                    the frequency f,
and In Fig. 3, reference numerals 3, 4 and 5 denote  20   - a current
sensor (SE), and connection terminals of a multiplier circuit I. Terminal
- a control circuit C coupled to the current 3 is intended for connection
to one side of the current    sensor and to the drive circuit F for
control- sensor SE which coincides with an end of the load cir-    ling a
power consumed by the lamp, cuit Terminal 4 is intended for connection to a
further  characterized in that the current sensor forms side of the current
sensor SE. Terminal 5 is intended   25  part of the load circuit B and the
control circuit C for connection to a further end of the load circuit B.
is furthermore coupled to ends of the load circuit If the preferred
embodiment of the circuit D Is    B. connected to an operating DC-AC
converter, a vol- tage which is proportional to the Instantaneous value  2.
Acircuitarrangementas claimed in Claim 1, char- of the current through the
current sensor SE is pres-  30  acterized in that the control circuit C
comprises ent between the terminals 3 and 4. A voltage which is    - a
multiplier circuit (D) for generating a sig- proportional to the
instantaneous value of the voltage     nal Q which is proportional to the
product of between the ends of the load circuit B is present be-      an
instantaneous value of a currentthrough tween the terminals 3 and 5.
the current sensor and an accompanying in- If the current sensor Is not
positioned in the load   35  stantaneous value of a voltage between the
circuit B in such a way that one side of the current sen-  ends of the load
circuit B, and sor forms an end of the load circuit B, i.e. different   - a
circuit (E) for generating a signal which is from what is shown, for
example, for the embodiment        proportional to an average value of the
sig- in Fig. 2, it is necessary to provide the circuit D with   nal Q. four
connection terminals for connection to the two   40 ends of the load
circuit B and the two sides of the cur-  3. A circuit arrangement as
claimed In Claim 1 or 2, rent sensor.
characterized in that the current sensor is also At an output ofthe
multiplier circuit I there is a sig-  coupled to means for preventing
capacitive oper- nal Q which is proportional to the product of the in-
ation of the DCAC converter. stantaneous value of the voltage between the
ends of  45 the load circuit B and the instantaneous value of the current
through the current sensor SE.             Patentanspr che The output of
the multiplier circuit I Is connected to an input of a circuit 11 for
generating a signal which  1. Schaltungsanordnung zum Betreiben einer Ent-
is proportional to an average value of the signal Q.  co  ladungslampe, mit
einem Wechselrichter mit fol- The signal which is proportional to an
average value  genden Elementen: of the signal Q is present at output
terminal 6 of circuit  - einer Schaltung A, die sich zum Anschlie- 11 and
is suitable for functioning as a first signal pro-  Ben an elne
Glelchapannungsquelle eignet, portional to the lamp power.
mit zwei Schaltelementen (SI, S2) zum Er- 55          zeugen eines Stroms
mit wechselnder Po- laritat durch abwechselndes Leiten und Sperren mit
elner Frequenz f, - elner Belastungsachaltung B mit Lampen- 4    



5                   EP 0 430 357 B1                 6 By means of the
control signal, the drive circuit F ad-  Claims justs the drive signal in
such a way that the average value of the power consumed by the lamp is
substan-  1. A circuit arrangement for operating a discharge tially equal
to the desired value. The average value of  lamp, comprising a DC-AC
converter provided the power consumed by the lamp may be controlled   5
with by means of the drive signal in that the conduction      - a circuit A
suitable for being connected to a times of the two switching elements
and/or the fre-         DC voltage source, comprising two switch- quency f
are controlled.                                   ing elements [err]  for
generating a cur- In a practical embodiment of the circuit arrange-
rent with alternating polarity by being alter- ment shown in Fig. 2, the
current sensor SE was a re-  10   nately conducting and non-conducting with
sistor of approximately 0,5 Ohm. The frequency f was       a frequency f,
approximately 28 kHz. It was found to be possible to     - a load circuit B
comprising lamp connection operate lamps of widelydiffering powerratings
and/or       terminals, inductive means (L), said load gas fillings by
means of this practical embodiment of      circuit shunting one of the two
switching the circuit arrangement. During this, the power con-  15
elements in circuit A, sumed by the lamp did notvary by more than 5% from
- a drive circuit F for generating a drive signal lamp to lamp.
for rendering the switching elements alter- Fig. 3 shows a preferred
embodiment of the cir-         nately conducting and non conducting with
cult D.                                                    the frequency f,
and In Fig. 3, reference numerals 3, 4 and 5 denote  20   - a current
sensor (SE), and connection terminals of a multiplier circuit I. Terminal
- a control circuit C coupled to the current 3 is intended for connection
to one side of the current    sensor and to the drive circuit F for
control- sensorSE which coincides with an end of the load cir-      ling a
power consumed by the lamp, cult. Terminal 4 is intended for connection to
a further  characterized in that the current sensor forms side of the
current sensor SE. Terminal 5 is intended   25  part of the load circuit B
and the control circuit C for connection to a further end of the load
circuit B.  Is furthermore coupled to ends of the load circuit If the
preferred embodiment of the circuit D is    B. connected to an operating
DC-AC converter, a vol- tage which is proportional to the instantaneous
value  2. Acircuit arrangement as claimed in Claim 1, char- of the current
through the current sensor SE is pres-  30  acterized In that the control
circuit C comprises ent between the terminals 3 and 4. A voltage which is
- a multiplier circuit (D) for generating a sig- proportional to the
instantaneous value of the voltage     nal Q which is proportional to the
product of between the ends of the load circuit B is present be-      an
instantaneous value of a current through tween the terminals 3 and 5.
the currentsensorand an accompanying in- If the current sensor is not
positioned in the load   35  stantaneous value of a voltage between the
circuit B in such away that one side of the current sen-   ends of the load
circuit B, and sor forms an end of the load circuit B, i.e. different    -
a circuit (E) for generating a signal which is from what is shown, for
example, for the embodiment         proportional to an average value of the
sig- in Fig. 2, it is necessary to provide the circuit D with   nal Q. four
connection terminals for connection to the two   40 ends of the load
circuit B and the two sides of the cur-  3. A circuit arrangement as
claimed in Claim 1 or 2, rent sensor.
characterized in that the current sensor is also Atan output of the
multipliercircuit I there is asig-  coupled to means for preventing
capacitive oper- nal Q which is proportional to the product of the in-
ation of the DC-AC converter. stantaneous value of the voltage between the
ends of  45 the load circuit B and the Instantaneous value of the current
through the current sensor SE.             Patentansprfiche The output of
the multiplier circuit I is connected to an input of a circuit 11 for
generating a signal which  1. Schaltungsanordnung zum Betreiben elner Ent-
Is proportional to an average value of the signal Q.  50  ladungslampe, mit
einem Wechselrichter mit fol- The signal which is proportional to an
average value   genden Elementen: of the signal Q is present at output
terminal 6 of circuit  - elner Schaltung A, die sich zum Anschlie- 11 and
is suitable for functioning as a first signal pro-  lien an eine
Gleichspannungsqiuelle signet, portional to the lamp power.
mit zwel Schaltelementen (S1, S2) zum Er- 55           zeugen eines Stroms
mit wechselnder Po- laritat durch abwechselndes Leiten und Sperren mit
einer Frequenz f, - einer Belastungsschaltung B mit Lampen- 4    
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11111 11111 || l!|| verbindungsklemmen und Induktionsmit-
gendrer un signal de commands pour ren- tin (L), wobel die
Belastungsachaltung el-        dre les eiements de commutation alternati-
nes der beiden Schaltelementb in der              vement conducteurs et
non-conductours Schaltung A nebenschliellt,                       avec la
frequence f et - einer Treiberschaltung F zum Erzeugen el-   s   - d'un
senseur de courant (SE), et nes Treibersignals zum Umschaltbn der
- d'un circuit de reglage C couplI au senseur Schaltblement abwochselnd in
den leiten-          de courant et au circuit de commando F den und In den
gesperrten Zustand mit der         pour regler une puissance consommee par
Frequenz f,                                      la lamps, caract6rise en
ca quo le senseur - mit elnem Stromsensor (SE), und      10          de
courant fait partle du circuit de charge B - mit einer Steuerschaltung C,
die zum Steu-       et quo le circuit de reglage C est coupl6 an ern einer
von der Lampo aufgenommenen             outre A des extremitis du circuit
de charge Leistung mit dem Stromsensor und mit der          B.
Treiberschaltung F gekoppelt bt, dadurch gekennzeichnet, daB der
Stromsensor ei-  15  2. Dispositif de commutation selon la revendlcation
nen Teil der Belastungsschaltung B bildet    1, caracterise en ce quo le
circuit de reglage C und die Stbuerschaltung aulerdem mit En-     comporte:
den der Belastungsschaltung B gekoppelt         - un circuit de
multiplication (D) concu pour ist.
engendrer un signal Q qui est proportionnel 20          au produit d'une
valour instantanee d'un 2. Schaltungsanordnung nach Anspruch 1, dadurch
courant traversant le senseur de courant et gekennzeichnet, daB die
Stbuerschaltung C fol-        une valour Instantan6e accompagnant une gende
Elementb enthfilt:                              tension presenta entre les
extremites du - ine Vervielfacherschaltung (D) zum Er-           circuit de
charge B, et zeugen sines Signals Q, das dem Produkt  25     - un circuit
(E) pour engendrer un signal qui eines momentanen Warts eines Stroms
est proportionnel A une valeur moyenne du durch den Stromsensor und mines
momen-            signal Q. tanen Begleitwerts einer Spannung zwi- schen
den Enden der Belastungeschaltung   3. Dispositif de commutation selon la
revendication B proportional ist, und              30      1 ou 2,
caractirise en ce quo le senseur do cou- - ine Schaltung (E) zum Erzeugen
eines SI-     rant oet egalement couplI A des moyens congus gnals, das
ainem mittleren Wert des Si-      pour 6vibtr un fonctionnement capacitif
du gnals Q proportional ist.                    convertisseur
continulaltbrnatif. 3. Schaltungsanordnung nachnAnspruch I oder 2,  35
dadurch gekennzeichnet, daB der Stromsensor ebenfalls mit Mittoin zum
Verhindern von kapazi- tiveam Betrieb des Wechselrichtbrs gekoppelt ist. 40
Revendications 1. Dibpositif de commutation pour faire fonctionner une
lampa A d6charge, comportant un convertis- seur continulalternatif muni
45 - d'un circultAqui convienta etre connecte A une source de tension
continue, compor- tantdeuxelements de commutation (SI., S2) pour engendrer
un courant presentant une polarite altarnantb du fait qu'ils sont alter-
5o nativement conducteurs et non-conduc- tours avec une frequence f, - d'un
circuit de charge B comportant des connexions de lampe, des moyens d'induo-
tion (L), ledit circuit de charge pontant l'un  55 des deux elements de
commutation incor- pores dans le circuit A, - d'un circuit de commando F
congu pour en- 5    


