1 Overcurrent and m dpoi nt voltage detection The present invention
relates to inverters having half- bridge circuits, to an electronic
ball ast (EVO for gas 5 discharge | anps having such an inverter, to
nmet hods for nonitoring the condition of an inverter having a

hal f-bridge circuit, and to a conmputer software program product which
supports such nethods when it is run by means of a conmputer. 10 The
background to the present invention is for exanple the field of
application of electronic ballasts. Such &l ectronic ballasts are well
known fromthe state of the art and conventionally have a rectifier,
supplied with 15veicnsrem! taageridradinngvPREIepowesrctfiact or correction).
The d.c. voltage generated by this unit is then delivered to a

hal f - bri dge cl ocked with high frequenC){ whi ch generates a high
frequency a.c. vOI% dfESiAI EAVEH H0r FSi §t%i%l‘i‘¥/e%fé"c?rtt6r%t hpeigt "ehe-

connected gas dischaege;kamss, ZQOT% haltt biriidg@agibsti tetdereby ghas
as a rule two s nected in series, such as ower

tches co fo | e
st St or o AR R DO Ty Renrt ey Uk R ok creules BY
for exanpl e ASI Gord%okfng héh@\l\ﬁ:d}mntlignpb(ﬁC@SSéSfotdﬂ’le}%lng\Br half-~-

transistors of t %hggl fobridge attention RolE he. pagcgftLQﬁthE?Jo%E?&m

that a so-calle fard Switchi ng" '1s avofde

t her eby neans t hatocdaki mgt t?lh]eSfl?wwne@qhnglEEha@% oher het cusrent by
through the hal f;hisdge, 5 thigued: the free- 30 wheeling di ode
(parallel to the switch and possibly integrated therein), the
opposi ng sw t&h is switched on. Thereby, danage to the switch can
ari se. 2 The background to the present invention is for example

the field of application of electronic ballasts. Such
electronic ballasts are well known from the state of the
art and conventionally have a rectifier, supplied with
15 mains voltage, having PFC ({power facltcr correction). The
d.c. voltage generated by this unit is then delivered to
a half-bridge clocked with high  freguency, which
generates a high freguency a.c. voltage, which in turn is
delivered to at least cne cennected gas discharge lamp.
20 The half-bridge circuit thereby has as a rule two
switches connected in series, such as for example power
transistors, which are clocked by means of a control

unit, such as for example ASIC.

25 In the switching processes of these power transistors of
the half-bridge attention is to be paid te the fact that
a so~called “hard switching” is avoided. “Hard switching”
thereby means that during the free-wheeling phase of the
current through the half-bridge, through the free-
30 wheeling diode (parallel to the switch and possibly
integrated therein), the oppesing switch 1is switched on.

Thereby, damage to the switch can arise,



Fromthe state of the art there are known suggestions to deactivate
the half-bridge after the occurrence of such a hard sw tching
procedure. 5 On the other hand it is also known for exanple from WD
00/ 35252 (see Figure 14 there), to nonitor the condition of the
hal f-bridge circuit, and nore precisely stated the voltage at the
m dpoi nt between the two switches, wherein thereby the appropriate
transistor is only then swtched 10 on when the free-wheeling phase
has ended. A disadvantage of this circuit?is that for monitoring this
m dpoi nt voltage at a control unit, for exanple at the sane control
unit which al so *&6Rt FBEsStHE Wi CERe3Tt dSA8dFET oHEI" piPHERT SIS t°
i ntegrated circuidacksvocCupikedal 4558t i negf ram s rahad esDfsuthea
art it is thus the obj e%c%h.of t he or esent i nvention to propose a nore
effectively confiigdr Jtil ni*€o? TG and control circuit for a
hal f-bridge. 20 This object is achieved in accordance with the
I nvention by greaps Qf the Eeﬁ%h’ée of the %%9%?”989%%{@1@5-&&9%0
dependent clains further deve op the central concept of the present
invention in a PA'EPed afiae ddvant ageoisr2s: nhnetnitpr AkeoPUrHiEeon
with the inventigniht hs1i-herghy mde:possidl@rthatediRelpi fbfeqabhe
integrated circuit needed for nonitoring the m dpoint voltage of the
hal f-bri dge can ¥808Fma't dM8olsFRP A s 8 b Bhpl Gy 68 37 HrdnT 1 SF AT T he
current of the hakkebyidge.adoropetardaneesinsidr tike onhyenheongwittheseby
Lhe moni LorLR0 G GHLh L% 9260 Q4RS9A0A 100 LRS.AS BR0MIA-00¢
of this c<ircuit is that for monitoring this midpoint

voltage at a control unit, for example at the same
contrel unit which also controls the switches, an

additional pin of an integrated circuit is occupied.

15
Starting from this state of the art it is thus the object
of the present invention to propeose a more eifectively
configured menitoring and contrel circuit for a half-
bridge.

20

This object is achieved in accerdance with the invention
by means of the features of the independent claims. The
dependent claims further develop the central concept of
the present invention 1in & particularly advantageous

25 manner.

In accordance with the invention it is thereby made
possible that the pin of an integrated circuit needed for
monitoring the midpoint voltage of the half-bridge can
30 simultaneously also be employed for monitoring the
current of the half-bridge. In accerdance with the
invention, thereby the monitoring circuit is  so

configured that on the one hand in one phase o0& the



3 clocking of the switches the nmeasurenent signal at a pin of the
integrated circuit is enployed as a mdpoint voltage. In a phase of
the cl ocking of the switches (power transistors) tenporally separated
therefrom the 5 sane pin can on the other hand be enpl oyed for
determ nation of the half-bridge current. The current through the

hal f-bridge may thereby for exanple be enployed for detection of an
over-current condition and for |anp power regulation. 10 In
accordance with a first aspect of the predent invention there is thus
proposed an inverter having a half-bridge circuit, which has two

swi t ches connect @Pdingeprf eshantt idupps i etk wiselugenrentyslicage, 2tate Pho
m dpoi nt of 15 whi CRypeW i c8PRFOPT Lat &, GOURE elanph 964t NG 0fs t R€upoint
circuit, and a.c. voltage is made available. Further, a control unit
i s provided whi cHPid1%6€ks The? swiPEERes fand %eval Wt 88 £ meditur BRE =S
si gnal tapped of fpalert hearbdpoint) |tenghol-berentedanpenakhphases, otnthe
cl ocki ng of té’ue sawet che§.1 20 for detectio 'nOT: t he curbraent rnthroeuegh il he
hal f-bri dge and T8I dét'dcti*8h of "t he'VolT4GE at®tthe T dpOPhTY The
control unit mayddtremebyteval oat ehehehatifdpoidde srgradntas Tur remtrent
through the hal f:bridge when n%gg%g]t%[es"‘%&?h dr byt he hall i dog.

lying at low potential is clo ‘ he ot her hand, the control unit
can eval uat e t he=TRI®EEHNECSi gARECHS Y GItt dde SVEF U BREIEhe R SN ENn

a tenporal phasersf 1:he gdcKi-ag.idriwhich at | east the 30 switch
|l yi ng at Iow§ ~potential is open. In particular the control unit can
e

evaluate th dpoi nt signal thereby as voltage val ue of the m dpoint
during a dead time, ddzowhécde botihhswet chesstar @sppen. of the present

invention there is thus proposed an inverter having a
half-bridge circuit, which has two switches connected in
series and supplied with d.c. voltage, at the midpoint of
15 which, with appropriate counter-clocking of the circuit,
and a.c. voltage is made availabkle. Further, a control
unit is provided which clocks the switches and evaluates
a measurement signal tapped off at the midpoint in
different temporal phases of the clocking of the switches
20 for detection of the current through the half-bridge and

for detecticon of the voltage at the midpoint.

The control unit may thereby evaluate the midpoint signal
as current through the half-bridge when only the switch

25 of the half-bridge lying at low potential is clcsed.

On the other hand, the control unit can evaluate the
midpoint signazl as voltage value o©f the midpoint in a
tempocral phase of the clocking in which at least the
30 switch lying at lower potential is open. In particular
the control unit can evaluate the midpeint signal thereby
as volrage value of the midpoint during a dead time, in

which both switches are open.



4 The dead tinme may thereby be variable by neans of the control unit

i n dependence upon the detected m dpoint voltage, in particul ar
extendabl e, starting froma standard setting. 5 The potentially | ower
switch may be connected with ground by neans of an Chmic neasurenent
resi stance, whereby the resistance val ue of the measurenent
resistance is substantially smaller than the resistance of the 10
potentially lower switch in the closed condition of the swtch. A
further Chmic resistance can be connected parallel to the potentially
| ower switch, whereby the midpoint signal 415 between the measur enent

resistance and the potentially |ower switch is tapped off. A
conpar ator for cUHpafF¥bn-oie tHyY neEsePEmeAt VSF giale it herPefdr dhice

vol tage may be pesntrded,unser ebyatheniedfet hecresubt Lfrethed compadingon
is passed on to the control unigﬁfq further ev?luation.,The control
unit may for exahplE€%e an"ASTE 55 Hhe TOMIFEP tni 1577y ~5%i t Tif™on %a
swtch first whestdarerdesectingn of the m dpoint vol tage has indicated
that the freegwheeling phase of the half-bridge current has ended,

and thus a potential-less switching procedure is ensured.
The potentially lower switch may be connected with ground

by means of an Ohmic measurement resistance, whereby the
resistance wvalue of the measurement resistance 1is
substantially smaller than the resistance of the

10 potentially lower switch in the closed conditien of the
switch.

A further Ohmic resistance can be connected parallel to
the potentially lower switch, whereby the midpecint signal
18  between the measurement resistance and the potentially

iower switch is tapped off.

A comparztor for compariscn of the measurement signal
with a reference voltage may be provided, whereby then
20 the result of the comparison is passed on to the control

unit for further evaluation.
The contrel unit may for example be an ASIC.

25 The contrel unit may switch on a switch firsc when the
detection of the midpoint veoltage has indicated that the
free-wheeling phase of the half-bridge current has ended,

and thus a potential-less switching procedure is ensured.

30 In accordance with a further aspect of the present
invention there is provided an electronic ballast for gas

discharge lamps having such an inverter.



30 In accordance with a further aspect of the present invention there
is provided an electronic ballast for gas discharge |anps having such
an inverter. 5 Finally, the invention relates to nethods for
nonitoring the condition of an inverter having a half-bridge circuit.
5 Further features, advantages and characteristics of the present
invention will now be described in nore detail with reference to the
acconpanyi ng Figures and by detail ed description of different

exenpl ary enbodi nrents of the present inveation. 10 Figure | a thereby
shows a first exenplary enbodi nent of the invention in the condition
in which, duringiaassoycathedideaditn meslae8 dpohathomsl tfagemonitoring
measurenment is effected,; 15 Figure | b shows the condition of .the .
first exenplary enbodi ment éhring a"measurement of the ‘cur'rent

t hrough t he hal feinckdge, 20 Figure 2a shows a second exenplary

enbodi nent of the present invention in the condition in which, during
the dead tine, the voltage at the mdpoint is neasured, and Fi gure
2b again shows tTEtE8E0NE2EXETnl A8 et FRrestE Sondrt Pon A
whi ch the curremdreksBroughvéhe daalfiabrindge des ddeasurRd. i i gidee dedail
shows a first exenplary.enbodiment of the invention with an inverfer
10 haVi ng a hal f_lbri dge rence o] he accompanylng rgures an Y

detailed description of different exemplary embodiments

of the present inventicn.

10
Figure la thereby shows a first exemplary embodiment of
the invention in the condition in which, during a so-
called dead time, a mwmidpoint voltage measurement 1is
effected,

15

Figure 1b shows the condition o¢f the first exemplary
embodiment during a measurement of the current through

the half-bridge,

20 Figure 2a shows a second exemplary embodiment of the
present invention in the condition in which, during the

dead time, the veltage at the midpoint is measured, and

Figure 2b again shows the second exemplary embodiment in
25 & conditieon in which the current through the half-bridge

is measured,

Figure la shows a first exemplary embodiment of the
invention with an inverter 10 having & half-bridge
30 circuit 5, to which a DC bus voltage 3 is delivered. The
half-bridge circuit % has two power switches 1, 2 in each
case with {free-wheeling diodes 11 and 12 connected

parailel theretc. These free-wheeling diodes 11, 12 may



30 circuit 5, to which a DC bus voltage 3 is delivered. The

hal f-bridge circuit 5 has two power switches 1, 2 in each case with
free-wheeling diodes 11 and 12 connected parallel thereto. These
free-wheeling diodes 11, 12 nay 6 also be integrated in to the
switches (transistors). By neans of appropriate (high-frequency)
clocking of the swtches 1, 2 by nmeans of the control unit 6, there
is made available at the mdpoint 4 of the half-bridge 5 circuit 5 a
(hi gh-frequency) a.c. voltage, which for @xanple is delivered to a
choke 13 of a followng load circuit, whereby this load circuit

usual Iy cont ai nsatsve Heamptegfatare trasic ofhea smohiter i fgackfsuids) . By

connected to thig. hal fspri gggbﬁylaggltfggksfg) Jéngpn%1ggﬁﬂF%o avgh% a

so-called hard switching, T.e. a non-potential-Tess swtc of t
transistors 1, Z?Wrﬂﬁéeémﬂtche§YaW@a%ﬁn?ckﬁﬂf|QQnér®th@ﬁﬁeﬂn- ge is

manner y\:hen the hdee- whealadong dodess 1hiapdid? becamersapabh e-fiqge
conducti on rﬁthe |nduct|ve operatin range of the half-bridge

circuit, befote THESW tthds HFENsWF TBIEGYbn .2 Fhi 4L 8 e 858%hm58ﬁ

resonance curvese:afnptihe ikoddl 20:=Gidr adi ta ranktedt af knduCidéwieg load

behaviour. In cont.r C i.tign_L,S _no nger [ fill.ed he
| oad circuit shows §§%a gg?%#?bq%b a@FSSrleﬁxgbgbr gn econ%ﬁ%rfhtk
i nvention, therebymt-he nldpoint

10  The task of a monitoring circuit connected to this half-
bridge circuit 5 is on the one hand to avoid a so-called
hard switching, i.e. a non-potential-less switching of
the transistcors 1, 2. The switches are switched in a
potential~less manner when the free-wheeling dicdes 11,

16 12 became capable of conduction in the inductive
operating range of the half-bridge circuit, befcre the

switches are switched on.

This 1is the case when resonance curves of the load
20 c¢ircuit manifest an inductive behaviour. In c¢ontrast,
this condition is no longer fulfilled if the load circuit

shows a capacitive behaviour.

In accordance with the invention, thereby the midpoint
25 wvoltage is measured in a temporal phase of the clocking
cf the switches 1, 2 in which at least the potentially
ilower switch 2 is open. In particular, however, this
midpoint voltage measurement can be carried out during
the dead time, during which thus both switches 1, 2 zare

30 open.

The moniteoring circunit therepy has & first Obmic

resistance &, which is connected paralliel t¢ the



25 voltage is neasured in a tenporal phase of the clocking of the
switches 1, 2 in which at |least the potentially lower switch 2 is
open. In particular, however, this m dpoint voltage neasurenent can
be carried out during the dead tinme, during which thus both sw tches
1, 2 are 30 open. 7 potentially lower switch 2. This first Chmc
resistance 8 forns with an Chm c neasurenent resistance 7, which
connects the potentially lower switch 2 with around, a voltage

di vider. The voltage divider signal is thén 5 delivered to a
conparator 9, which conpares the voltage divider signal with a
predet er mi ned r efcercencel violltcage Mrefchanrd dels vierstt Plericompai$sorge 8
signal to the copyral ynid Gn S he.SAUMERL UishoEadlel ehri ngsphe

tenporal clocking 10 of the switches 1, 2, an Incom ng neasurement
signal at pin 1£%a%°ke GRANBPERDUSIYY adsuRy atedali th 1HE Y i e
phase. It is to -hawmgtedstnakrt herdeesi,stanee yalieof stdie10nm C thdn
resi stance 7 45 $i nifigfptly smal | er than tgpwsmﬁtch resistance of
the potentially PTrE% teh? 2°FIPERG8Ed "ot T TP PEWFT cHEd- BH 29
condi tion) and fdiviexanplenammyibe a frewenBhmne20 rdherssncdurdhgadeh e.:

m dpoi nt vol t age nen pref erabl i t t I tion
of [he dead t1 e B Fear Brert o LR TP br dog correa re &
effected, as can be seen fromFigure |b, when the potentially | ower

switch 2, as pregelgr rhoed, Ay of hen ot 1Rk e bhirldl £nb, tdnpo2B1 CLAR_ENg I N
this condition, in which the m dpoint voltage is about 0.7 vol[ﬁ t%e
hal f-bridge Hurr&nt i F18&ShFRd by? medhsi "GPP RE RRATEGRSHE T¥peat at
measur ement resigsitraneecdn and dnamb ugubudeli ¥esed st od tdie:hcarpatieddrtife
30 It is to be nq}ed that the sanme circuit in Figure la and Figure
b, with the enpl 6yent of one and the sane pin 14 of the circuit 6
can carry out on the one hand the m dpoint voltage neasurenent in a

first tenporal ph@%E;QE be noted that the resistance value ¢f the Chmic
15 resistance 7 is significantly smaller than the switch

resistance of the potentially lower switch 2 1in closed

condition (switched=-on conditicon) and for example may be

a few mOhm.

20 Thus, during the nidpoint voltage measurement, preferably
during the temporal duration of the dead time, the
measurement of the half-bridge current is effected, as
can be seen from Figure 1b, when the potentialliy lower
switch 2, as predetermined by the control circuit 6, is

25 c¢leosed. In this condition, in which the midpoint voltage
is about 0.7 volt, the half-bridge current is measured by
means of the voltage at the measurement resistance 7 and

in turn delivered to the comparator 9.

30 It is to be ncted that the same circuilt in Figure la and
Figure 1lb, with the employment of one and the same pin 14
of the circuit 6 can carry out on the one hnand the

midpoint voltage measurement in a first temporal phase of



8 the clocking of the switches 1, 2 and on the other hand the
measurenent of the current through the sem conductor bridge. 5
Figures 2a and 2b show a second exenpl ary enbodi nent of the
invention, in which the nonitored circuit is sinplified insofar as

t he neasurenent signal is directly tapped off at the m dpoint 4.
Again, as can be seen in Figure 2a, the neasurenent of the m dpoint
voltage is 10 effected during the dead tine, thus while both swtches
1, 2 are open, and the neasurenent of the8current through the

hal f-bridge is effected during the tenporal duration of the clocking
of the switches the Zlwhkisi ¢hehpotsentciadd yi,| egwemndswht che 2ot rchesed.

15 The sinplificald qn.of, %ﬂe LigeCULL LIy ageordancs, with Floures 2a

and 2b, in conparison wou the circurt in accord nce with” |gures
la, |b, thereby %€pgesents a conpronise to the effect that the switch
resistance of 20 the switch 52 (Resiston) is only very crudely known,
so that the current neasurenent in the condition of Figure 2b is
relatively i r%r dCio9EeS MBANAT | €0 TR r SEICET et 23 pPrBpd igeat of
setting of a thhﬂ&hohdvuﬁ{Uﬁmlnzhh6w®QBﬁrO£h£Ihﬁuh&oﬁeds adequat eign
order to be able to, e;fe nso%g SECUéIty smntchuﬂg af f t he ev

SEis A R FIRES <eral nd | VRryE the

of an over-currenf‘recognl I"on
switch S2 is aI§@pbedfgfnedtash¢nmagmabedﬁsmﬂc@h; Whemebybensehn51n

case the switch 30.resi 231 ange '&é\gnﬁeﬁé rgsed: condi fian,;(Resigt0). i s,

relatively preC|ser defi ned, an us also t current neasurenent
in the exanpl®% dﬂ*?F@%ﬁedQH}ﬂ§aﬁ”BeGéPﬁeéF§ﬁ wﬁ%@ phédf sepip switches

1, 2 are open, and the measurement of the current through
the half-bridge is effected during the temporal duration
cf the clocking of the switches 1, 2 whilst the
potentially lower switch 2 is closed.

18
The simplification of the c¢ircuit in accordance with
Figures 2a and 2b, in comparison would the circuit in
accordance with Figures lea, 1b, thereby represents a
compromise to the effect that the switch resistance of

20 the switch S2 (Resisty,) 1s only very crudely known, so
that the current measurement in the condition of Figure
Zb is relatively imprecise. Meanwhile, the precision with
appropriate setting of a threshold wvalue in the control
circuit 6 is adeguate in order to be able to effect a

25 security switching ©ff in the event of an over=-current

recognition in the half bridge.

Alternatively, the switch 52 1is also be formed as
integrated switch, whereby in this c¢ase the switch
30 resistance in the <closed condition {Reslston) is
relatively precisely defined, and thus also the current
measurement in the example of Figure 2b can be effected

more precisely.



9 The detection of the half-bridge current can, meanwhile, serve not
only for a security switching off in the event of the detection of an
over-current condition, but also 5 as at |east one paraneter of a

| anp power regulation. In accordance with the invention, thus, the
pi n nunber of the control 1C 6 can be kept |ow since a neasurenent
concept is proposed that in ternms of circuitry technol ogy 10 conbi nes
the detection of the mdpoint voltage with the over-current detection
in the hal f-bridge. Since the mdpoint voPtage is always deternined,
before the corresponding transistor is switched on and on the 15
other hand a dead tinme is always present, neasurenent is effected in

the CUfrent"eSSTK&”HEﬂébQBan“@%(%hd“ﬁég% PPRRIDIE B @Addi | V8anwhile,

superinposition of half-bridge current and m dpoint vol tage
det ecti on. 10 P s ot only for a security switching c<ff in the event

ci the detection of an over-currxent condition, but also

5 as at least one parameter of & lamp power regulation.

In accordance with the invention, thus, the pin number of
the control IC & can be kept low since a measurement
concept is proposed that in terms of circultry technology
10  combines the detection of the midpoint wvoltage with the

over-current detecticon in the hali-bridge.

Since the midpoint wvoltage is always determined, before
the corresponding transistor is switched on and on the
15 other hand a dead time is always present, measurement is
effected 1in the <current-less condition, which makes
possible an additive superimpesition of Thalf-bridge

current and midpoint voltage detection.



1. An inverter with a half-bridge circuit, having: two sw tches
connected in series and supplied with 5 d c. voltage, at the

m dpoi nt of which, w th counter-clockintof the switches, an a.c.

vol tage i s made avai | abl e and a control unit, which cl ocks the
swi t ches andlairad uat es a neasurenent signal tapped off at the 10

m dpoint in different tenporal phases of the clocking of the swtches
for detection of the current through the half-bridge and of the

vol tage at the mgpohidrtREEEEN aheélpibf & Wi s { €hagawhigh is of
| ower potential 15 is connected with by neans of an mc

measur enent resiB¥answitchesr exonrn varluesﬁﬁl%l ahdj supplied with

substantyal |y SRl | 6, Ehg0 the rael shageiol Lhalyalathe i suibebes

which i s of | ower in t condition

i nverter aCCOrcﬁilclil@kﬁh@.l refl, twaer ewmtbhesconanolalmj t vealadat es st heade
m dpoi nt signal as current through the hal f-bridge, when only the
switch |ying atV3bl@Plepdt®htial is closed. 3. An inverter

accordi ng to any, preggeiag clak®, whgrein the,gantrgle uné&l@aﬁéyat gdd
the mi dpoi nt signal as voltage value of the mdpoint in a phase in

whi ch at | eastevhbusigs chal yhegsarehewer pwmll atapﬁe@petnfm aip\n the
et o 20Corgl gt g, LAl e Mitel bl pprioloun el valesif
whi ch both swidégheseargriofgiss #dr detection of the current through
- the half-bridge and of the voltage at the midpoint,
wherein
that of the two switches which is of lower potential
15 ig connected with ground by means of an Ohmic
measurement resistance, the resistance wvalue of which
is substantially smaller than the resistance of that of
the two switches which is of lower potential in the
closed condition.
20
2. An inverter according claim 1, wherein the control
unit evaluates the midpoint signal as current through
the half-bridge, when only the switch lying at lower
potential is closed.
25
3. An inverter according to any preceding claim, wherein
the control unit evaluates the midpoint signal as
voltage value of the midpoint in a phase in which at
least the switch lying at lower potential is open.
30
4. An inverter according to claim 3, wherein the control
unit evaluates the midpoint signal as voltage value
of the wmidpoint in a dead time, in which both

switches are open.



5. An inverter according to claim4, wherein the dead tine is

vari abl e i n dependence upon the detected m dpoint voltage. 5 6. An
inverter according to claim1, wherein alfurther Chmic resistance is
connected parallel to that of the two switches which is of |ower
potential and the m dpoint signal is tapped off between the

nmeasur enment 10resi st.ance and that of the t switches_whicgh is of
| ower potential-. Al lﬂveﬁﬁeirnvae‘?‘f%g%%omi \r,‘\@‘atjé“ ct ai MPETWRertdis gead

conparator for cepparison il JTeasur egshash8baludin thed detected
reference voltage. 8. An inverter according to any preceding claim

wherei n the contmnéfiperintt ¥elbagasI C. 209. An inverter according to
any preggding claim wherein the control unit switches on a switch
only thén when the detection of the m dpoint voltage has indicated
that the free-anheel ingephase fcdddhpl fobeildga ayr nedrdias €ndedther
and thus a potential-less 25swi tching procedure is_ensured. 10. An
el ectroni c bal | aSEM#6r T§23SHRRERa? GebOPRRPECHaVRRG AR LI RPeFPRF PA the

accordance with apy pLeGedidd Ghalm 30 s A-MREN0go0bn P t o

i Hdd'9the
the condition of an inverter having a half-bridge circuit, which has

two switches conmédpedntnssgnaésiantdapppgl P€d Wethednc theohagereaent
the n1dHP|nt of %Qé%gtaﬂ%gha%%pk éﬂegf the two switches which is of

lower potential.

7. An inverter according to claim 6, wherein a
comparator for comparison of the measurement signal

15 with a reference voltage.

8. An inverter according to any preceding claim, wherein

the control unit is an ASIC.

20 9. An inverter according to any preceding claim, wherein
the control unit switches on a switch only then when
the detection of the midpoint voltage has indicated

that the free-wheeling phase of the half-bridge

current has ended, and thus a potential-less
25 switching procedure is ensured.
10. An electronic ballast for gas discharged lamp,

having an inverter in accordance with any preceding
claim.
30
11. A method of monitoring the condition of an
inverter having a half-bridge circuit, which has two
switches connected in series and supplied with d.c.

voltage, at the wmidpoint of which, with appropriate



12 counter-clocking of the switches, an a.c. voltage is nade

avai |l abl e, wherein a nmeasurenent signal tapped off at the m dpoint
is evaluated in different tenporal phasés 5 of the clocking of the
switches for the detection of the current through the half-bridge and
of the voltage ad:omﬂnEemdp@d:]ning of whaeeiswitthate sof drheatow swl tadesis
which is of |ower potentij s connected with ground by neans 10 of
an Chmic rreasure‘ﬂ%‘ﬁ‘f’ ?%%?@?1311 the resistance value of which is

substantial ly small eryhbagit ha %és‘iﬂén%ts'féi'@ﬁal nta%ﬁé@d oqz@daél Phe
and a further Chmic resistance is connected parallel to that of the

two switches whi chmislpeiintover ersplotadmid aln differserhetanppoirht phases
signal i tapped offe ag QP&%IQ ty)vge[e hestﬁ%%‘ét rfl | Eﬁ%o%ég\gglon

and that” of the tvvo SWI ches 'S o | ower

met hod accordi ng t @efcltdian dilyrahier ehnotifr lnfhépmaltf—ijgm@le iznd of the
eval uated as current _t hrough the half bri dge when only the switch
lying at | ower pot @NitR98 &t E€edIOLREA net hod according to any

one of claims 11 O  JRe- 2R @it her MigRoi e%osumaacﬂe% eyah At ed age
vol tage value of the nmidpoint in a phase in which at |east the switch

|l yi ng at | ower pot emiea gqianﬂﬂal ls connected with ground by means

10 of an Ohmic measurement resistance, the resistance
value of which is substantially smaller than the
switch resistance 1in closed condition, and a
further OChmic resistance is connected parallel to
that of the two switches which 1is of lower
15 potential,
and the midpoint signal is tapped off at a point
between the measurement resistance and that of the

two switches which is of lower potential.

20 12. A method according to claim 11, wherein the
midpoint signal is evaluated as current through the
half-bridge when only the switch 1lying at lower

potential is closed.

25 13. A method according to any one of claims 11 or
12, wherein the midpoint signal is evaluated as
voltage value of the midpoint in a phase in which at

least the switch lying at lower potential is open.

30 14. A method according to any one of c¢laims 11 to
13, wherein the midpoint signal is evaluated as
voltage wvalue of the midpeint in a dead time, in

which both switches are open.



3014. A met hod according to any one of clainms 11 to 13, wherein the
m dpoi nt signal is evaluated as voltage value of the mdpoint in a
dead time, in which both switches are opén. 13 15.A nmethod according
to claim14, wherein the dead tine is varied in dependence upon the
det ected m dpditnt vol Ragethéd6adcoetihnd aocoidimnglto sghareitlfhe dead
wherein the neasgrenent signal .S conpared gﬁth a referenﬁe vgltage.
17. A nethod accbr8fng'fo %Ay 6He of cPEPRRISECEy UBRBR16 DGhePEERTERE
vol tage at the n&g@pbﬂﬁtiﬁogygggated for ensuring potential-Iess
switching procedures of the swtches. 18. A nethod according to claim
17, wherein a switch 15 is only closed if the detection of the
m dpoi nts vol t age has A”%&%&ﬁﬁ’ A ING S T 86 Woegl kNG Phase Qe itheine
hal f-bridge current has ended.

measurement signal is compared with a reference

voltage.
17. A method according to any one of claimg 11 to
10 16, wherein the voltage at the midpoint is evaluated

for ensuring potential-less switching procedures of

the switches.

18. A method according to claim 17, wherein a switch
15 is only closed if the detection of the midpoint
voltage has indicated that the free-wheeling phase of

the half-bridge current has ended.



