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‘where, ks is voltage control rate or
ks =2V Vd

The above (3) formulae are relative formulae when the angle ¢ is within the range of 0<¢<=/3 but in the
other ranges of angle, since the inverter 3 performs the motion of symmetrical thres-phase, relative
formulae within the angle range of 0<¢<t» are obtained by permutating each symbol as shown in the

following Table 1.
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On the basis of the time = of voltage vector in the above (3) formulae, On/OFF pattern (PWM control

55 pattern) of each transistor (Tra)~(Trc) is obtained. In this case, since the relation between the time 7 of
voltage vector and PWM control pattern changes in accordance with the order in which voltage vector is
taken, if for simplicity's sake such restrictive conditions that the same pattern is repeated in each period To

and switching of ON/OFF of a transistor in each period To is limited to once are set, PWM control patterns
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and "RETURN'. In the flow chart of Fig.6, there is provided an arithnetic
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[err] Wwhere, [err] are expressed by the following formulae 50 [err] [err]
55 Therefore, in the case of storing the correction coefficient,
information of anplitude [err] is EmMO83&EEBBY and the table quantlty can be
reduced. in the above nodified exanpl e, division into pulses of unequal

wi dth by the dividing neans 11 |s carrled out on the basis of Ilnear

i nterpol atio 3'31’?6’ inflis pggifed ls'mby jpe ?Igdlgp m%%
e vI

t hat EP“F): xté'Begg aftﬂ'f;% y %?EI 'g "’ ?&ﬁ H
appl ;fgb' ¥ t"ﬁm* 2 !’J.L ,e"f‘f "'Ugg Sk edw. 1 &
iv Snt(éﬁ\'ﬁérf

acedr di ng (
eaCh t r a”%brlinfopﬁen *i"é‘ .5o‘r‘nd| e cE’éé v?n%l% Tﬁﬁwé‘
Wi dth or Ri4idsé md uléégedi qu)iYI |?|e$r htSrpbi&tich,f |5r s?n?é 81 thiHEtodmpibr €
ChOI Ce ISy vaarfor tswﬁ%rboﬁlba;atﬁéupéhon BidCeqliviIenE SarfeF freetay cal bdtrliseinlipw chart  of
Fig.6 apd Firgg.16) andnwg.fii diod i tRdsdcBidOmpditled @Sanitle WhEH] ttirtes \Wuhb division \Mite Pidses o f
Fig. 10 andndaug widih) onaReCIsa6isl bite dofredtibievalue tadleGiorddivaf@pardf ON tine, nanely, the
phase of si ghate a8/ @hers Ble@linipblation Gf cdokdd tauhes iaftheccmsd) of tha st mbdifed example, as
(Tra) [ er r sHowa'in) Fignitleadh ofi thrie@ pulsdd of unequalNvidth which livh dnterthedliatd has ah e sbrerA N( Alxd)
are carri espatitelyl® relgiion| tb \thenreah vaiuscof vdiignalewayb dsinet)a Bigéec edch rarrbrud 4 iisz deteyminkd
obj ect i®i inycesdarily iflonbidiee shewst o @ singeoways function édgterreinadiy apwlitudel \atand phase ab and the |
further. Aerioddn obeslculaling OGN i ardetermined, p gerreLtinn velpayiable whichstores fgfarehand thg error
pattern, i ritaseordingylocamplifudq Vi, phgger 41 1d toplpulatipg geriog To QN tire fﬁ prapared 3l thig
transi st 0I°°'I'°§'“%VP'H? table j§stored inyiee pycrocpmpuler B as shown in Fig.19 and the rate
of._change offig-1fds eioek pP‘°§t'°%]FH'§9'Fm ofrifje icragprpputey B § Pﬂ’%d' ﬂ?’b’é@ pB'F“?’ ual
width i "?H%Hdt%'%fﬁfﬂ gyt B'ht bﬁ’és ??i":‘u@r ve
ransns I‘
lg

r

~ form preci fos AL ¢ m %ﬂﬂ?fg'“ E%éfme

Sinferr] %ﬁ ig; i ufas i

of unequa l re(qra grﬁo&% Mral {N G‘a%
of the gbEherty, rea ﬂsthen HSB P oty 5e§ el i muu‘}
equal W diudgn tﬂé‘ §s%50f alubVcAliu téarb
of the ONHofafdRco hnistal 17 es.gwele 8 domdetish Rlue ﬁ'@idf QLt éuaa{ wh.&ern Ju; a.a&.tude Y h@
above conpRsb Lt &heVdulpht voltde eﬁwmstundauamncp@mfawm iim8 ahdSre i RuttdoR@lorD@lusM i
Wi th ref eicerigontig foi tibmlfom e clrietiion Jalug tetile: REBIGARLeMUNErEIAE désignaies & Gl of tinedual
secti orsal widti EdridBtioh @iicuit athich | redeivesnowlpul oLithe pulsé ehundiuC widihi dadigScifclie 16 erelt then N
I n Tabl e lcbrrekctionvalud@adigosiecifcdit 17] and Rddsaiiectocesponding cartectioh valasAd) toataersof she phwejel
cal cul at i mgNe4)mpolsestof wieiqueh widthpEdcS traisigtoa(Te)(B s @Nomtioliesidy tthequulst of unb@rividth on)
N and t he cpiestee by the plilsepdf uggqgal vidthearestingdirpuit i8ed from t he secti onal
i nf or mat i on Thus, degreaisi prpvided rtey dividing cieguty 13 iy cvhicht QI time, of | teangistar (Tray(Trq)He
f ol | owi ¥g coreaciat jon thecbagis of the pgrectinnfvalug tablgj ang) s divided -rrtfan'g@' N =74k pyiges of krsgeah o ut
t he whol e vdthcacresging\o the blockycamypogition f the, micepsrarster § Pt K vol t age vector. [err]
30 Ref er'® fisemodifisg @xpmplpyaggheyn)iq fale affer ‘g'f]?aé interpy P‘El'r h&ﬁ‘P’&’ﬁ (N-1)/jpiprpdiate
| At s t hé’“'aﬁ’rd’é}‘"eﬁ'&' P’F‘“&ﬁ’ab‘i e ?‘la%’f"f'%?&l ‘éﬁ"ﬁ@"{‘é‘?’ P <8 °Wi"&§?§’°8‘t°“ value A

fundarrenté VS can (1:] 0 COG |C|en l peu CO[ 10| a n e bas S
ks ?% P%??&.’ ?{&& g ; fepru@ftﬂﬂazg“ ’}d? : FJ?@C%

of the Pel
chart of ﬁaee jnt

Ref er ence nurrera’l esl gnat es pu se of unequal wi dt h cal cuI atlon
circuit \M;( Plgreives ON tine of each transistor (Tra)[err](Trc')

cal cul a;sed(g kbRe pulses dividing circuit 17, 36 divided pul ses of equal
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Theref re |n the case of storing the correction coefficient, mformatlon of amplitude V, is unnecessary

and the table quantity can be reduced.
In the above modified example, division into pulses of unequal width by the dividing means 11 is
carried out on the basis of linear interpolation and the corrected value table but it is a matter of course that
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: car rehbime ot r4T 'G)f' Jraihed H’é‘&‘i‘lg"d(aﬂrr stoB S ﬁg"‘ﬂﬁ ehdivs I°H%Nof
c SV t'%ﬁ?‘hg‘t an © gf-Aach ffansieey ?‘géﬁ')('f e ef'ﬁ'f‘fb'f"? ?!“’6';5‘@?‘ T t%meﬁ?ﬁt o a

e e e Fot T AL N

ri-circu
di vi di %
n;)\élul a'? ? C“}' Qe nuHBér of gi sﬁ ﬁﬂereo g&émn t &rﬂl * each

SW' tchg,sng e Qt”iﬁé‘&te §Eae,g,q+a Wa% uléemﬂﬁ)nﬁ vfarhgﬁeﬁ e ﬁeiﬁts.;m%ns%r fihses.

éﬁ%ﬁ‘i‘m’\éo foled & SbbnPlerig T € .eeb.dmdse,%@mbwng to claim1, wherein
the d| viding neans (11) divides the ON tine of each switching el ement into

plural puhgms of unequal width. 4. A pul se-wi dth nodul ati on control unit
according to claim3, wherein the dividing neans (11) divides the ON tine
of each® swi Aplisergdialredusibn contra upit for al inyatiérg®) havirig albmidgpudrtuit{ictbimetiyd toiankrea-

I nt er pol at | phese intling1(2)t bald dddge circul tgving @f pheaiyhofdswitchirgdelgodntse(Tal Taalg b, Tibh
equal vari alicdrey, wiferehy diDHz. véltagenis pulbeswidthimptiiiaterblei dAnQN/QIFF eperationadf eaphiswitching
accor di ng t geménhpfaad brigdecareriiti4)tanda thregintiasa d.Grivellags ig anpfiedio wid Buestoheso @ading e
of each swi {2 Sticheentiplanibhpingicharestegpedvimthatdl domersedsf equal wi dth and then

di vi de¥ sai d @ @rtmets grewtionomeaas (19 fapjcaieylating, et O 'ﬁ‘i‘ean ‘EG*P §‘é‘§’h'69 °Bﬁ@lﬁ FhHP

é%“- X

IVS

width on th bIe st or ehand
@alqgagqngaemd %”??B?’F@a {9 wrr@hirqggen%

agcording to ‘h%i magns (1A fo T‘ts%‘ig'"g E?'e"‘ﬂ"t ‘E?fcg'éte%b&tsﬂ'd

nodul ati on E’B'm Ppeﬁﬁtf?'{m g?" a' s? a ere ﬂht he di vigl aqg

(11) djvi de e gigment o, ¢ B 51

equal Wi dt h bY t chan change of ON tine,

proper chpi R%uisé—wﬂ{h Jﬁugﬁ;‘otn%ﬁd%l Qﬁut"éc'éb giﬁg 'to”&&?m A Wﬁ&éin Yo 69 HAL oPUIch SRitdhlng

unequal W dbbméhe fs QhstiSlvided ittd & fived bResét hurhtd? Bdfises.
M S In Fig.25, anong the range of phase of signal wave shown by broken

| i nes, i 8. t APuiEMEN ndbulRioR 880l @hit 4dbriihg'® dafin ¥,3hei8in the tividiHg\theahA1)QvidedNinb | me
is carried ONtimbofeaptisvteiingdlemeREIAIY Bluralpuibdlof ansqual Widtlhe 5 range where phase
of signal wave is small the division of ONtinme is carried out for pul ses
of equal 4w Atphise-&dth imorgation cdntvel unitisbadingfo cthinv 8, awhergin thel dividingemeassn@1)atividesitht he
case of theONitifng lof groldl sviickinh elensanpihie pluiEhpiises ofruaequaliwidiihbyslingar irtidnpotatich doitiatithe
exanpl®, i nwidhef eash diwdedruise changesimequal variatitmanpddibf ON time is |arge the
reproduction precision of signal wave can be raised and in the range where
the rage %f A@Hemeth groduijon ponpoljugit agserding toygleim & whergin dheudividingrmegnsed sivisies e

si gnal vvaveOE zﬂh‘e BEG% 't° ’éﬂ)ﬂe"‘*’(‘?h‘P'&El“&! puiss B‘feqF?\t”E’F‘piﬂF den diydesseigeluahpuisey  pe
di spensed t?ﬁ‘“ 'f'lg E&H@qe%rw oF Spchpsis ok a8 HRFHPE YRR B ERE case
of di VPsi oanf?ﬁ?rﬁ g'ggﬁﬁpﬂ e ?"Wed’[‘??e'\l%"‘f"l’@ case where division into

many pul SG.GSA pulserrv?igtﬁ m%}éu&%& Xon{1 g umr| acccr;] ing clalm 1 q\;h\érlei% 'thoend|v’\$|nfgonl;ea9s| (le)%lwudgs the
ON time of each switching element into plural pulses of equal width when the rate of change of the ON

14



ON tine of each transistor (Tra)[err](Trc'), if the wdth o ul ses
i's | ess fhan.caniime! Ger thoidel& ghbPbdtweeh idivisish tintd plsse et batsal it | ”&YMM ” Im
whi ch awse%maa&dwatw ab&WRIIngRO Blo rals 16k chaniger parts of transistor of

inverter 3a rigiasRmiondthe PaHgs 6Sphaseds kigndd @aveastonicy trakerpines,dmthe vaagh ehnent of®

pul ses gnshakge of DN i§ RAJeOItiel division of PN e Isearried ouhiov pules Pfneguahwidth@pdipdheed. A
f | ow £hadnge Where piiaey efdignaigvabréis ssialh the -division of N time isiraviad put fawipyisesaf eayg! WiFihs

fi gur e, Setting di ¢hesumper[obdividiorall isdhe spmaras in@h¢ capmef therfifta medifiqdrexemplat or

(Tr a) - ( Tr CThprefo, inathis sikth modifieghrxample.timise sangg,whees g rafqof coaaﬂﬁef Q¥ t"?ﬂf

di vi si omepradudtion precigloroeftsigad dva@aneap ibewaisse a@‘hl‘)ﬁ""t’?’?ﬂ?g“i"%’? ’ngr % l § | s
di vi ded is smath whileereprogyction pregisingyof Signs, wave ican ba kepigood, tion \q ;’ees L
step Pebp ]d'st’%‘éew tﬂd?’%ﬁss'f'%@“ﬂﬁ? é& u‘l‘ss“@mPiredc‘ﬁ'fﬁ) § g5e G PE'HTe BYSH

short - cPPQﬂH‘? t’”' event i ve he c Q hl AW p&wa}gg is
es m t e n or of 0 fo! i
concl uded % d o2 thét i hb Liort
reduced q?we | na? of of fraHaiStoS biGhe
(Tra), rc}ri T Uﬁnﬁm&nt& pufdbe/dnd tddhSurblreproauction | f
at th eff d, pu se wll not vanish, at the steps

[err] e C A lJv@-&r%h Rev n-Eﬁ 8 sh&t]air&ut)ls LHowkAN QY. I’thlk aglirad tat By etbYy SPL#fieDstar O'
by this g jhdGGadhitlansistordie )~nEcPi[% caldalafid HRd @Ghe step %) el valae VA rdinberrob divisiortsiNon

cont r ol diaad ouk B G0 tih& BESabtekankistdr (MRAW(TAE) ifdildeddge the ipluealinumberi)l by tismemberdf t 0 a
threep RRRRAEs M Nding (2), said bridge circuit having a plurality of

SW t chi Nng mluenaep Se,,(tle WigihITaof theTdilided iphisq is Toropatedorith thevame sdnhycirevit Dreentiyetineige

i s pul serdvindtit theDehsd at TETdbyutput pORE EFeondpdedate ivenishoand b de sl $@hﬁ‘h?“@l’%ﬁént

of sai d diisiodsy iscieduced énd(rdtimechid tae stdpr e whera O tie(of eagh frangister (Tea{fp) ©&lyided,

sai d t hibgenepbdusesl numberi afi givisions N-.sai d control unit being characterised in that
it compri slbet th@sep Ses T>Td isnpbsaved #ifepulse Wi gt vepishy &t the sf9es §E£(97°hft@f‘s'%%[l @@rating
an ON t i(Fre) ipONeaetrplladifterany pRcR Te Rk s dirided Peiser 8191 "&NPon peri od correspondi ng
to a carrier frequency; a dividing neans (11) for dividing the ON tine of
each swi®¥MBng el enent cal cuI ated by said arlthrretlc operation neans into a

pl ural ul ozt FoPuunlt For Pdedel! gLII’JU ) oMbt b BReel e
ON t I% Opggal%w ﬁn I tﬁg b% ”?QB Qva 8 '"9 elemgm ﬁ tﬁ(b Trb',
v oo Y b, ed amo i
modul ati ong Gl EP ch.{’.h o éh% P fiénﬂgt 1 a@éﬁb ol ‘?Jﬁ'pfhdtt SaidBlebphdRe andiﬁ@Ch
swi tching gl QITE BlntbiSunft BoIAY nirallbiéb@lRthat R bomgsds! Xed pr eset number of pul ses.

45 33 A pul sg-nbtt BRMHibR esHs GGG &lculdiitigt andON Qe o GadhOsvitkiangeldmentaea ei n
the dlvi di BllculiB Poriddlobirestotiindas a cétBer BBhuondye Of each switching el ement into
plural pul ses @fiding@esrl (17)i ©i Bivididg td ON|ti®- ofi edéth swiobiog alemen calowlstech by seid t
accor di ng hMhmétiaioparadion wb&isaitda plval rdimberchf pgsessmatis (11) di vides the ON tine
of each swit chichtoliganang (12ntop cpitiotiag the LONs tise of eagh witching \eledent lyysaid prises

i nt er4o0l at bimainesidby tdivalingttiiecON time into a/piutal nurplfer efptisesdi vi ded pul se changes in
equal variations of width. 5. A pulse-width nodulation control unit

accor di riy Acpulsb-width ®odulgtien ednivoltunis aggordingi ‘ﬁg"%étn‘ghe(el'l)hecﬁ"{/?"ﬂ%gf 258 SUREY e
of each S\Aﬁ‘t‘smmtﬁque@“éﬁt!ﬁ?d irfetadixerl Ripsgt "WP"S‘%Q"??P equal W dt h and t hen

di vides said plural pul ses of e ua nto X sesn ( YR
wi dt h*sord t Aeulsewidth W“'&“‘E‘ ° 'ggne ?' f&ﬁ"v g means (1D GVE
accor di ng PB”‘H“’;?F\&%CBS'S‘?C"W\@"T?W pd‘ﬁ V& 1'30e. 6. A pul se-wi dth
modul ati on o UL AGE Aol lbckdide] B A1 B i bl (e 80

nirol U C w
(11) divId@Q gld m duatlon qo ’Hn ’%ﬂ %&@Q&itﬂﬂéﬁﬂe nbéhlatioh So R the f
equal _wi dt Q? ua@ an 798 Bl tine is
wi thin one pre e erm ne ran e an dIVI des the ON time |nto pl ural pul ses

of unequal A RERidMRGuTati dbﬁioeurmfacé‘daﬁrtws claifn 3, WlerbilNtriol diRlirigSneshd (1 ivisesthaer
predet er m @RGinfeR g8th switchtg BléhmSA-ivb Bilrdl giResibfakiaD WidBGINE theh divitést sailpiucal piilsey t O
claim6, waesgiaNwiiheindi plirsli flBesToRIMBgal Wdthdon thel dtsis lok a Torrection @het talvie stofedeach
SWi t chi Ny @bisreRIAl atdotingRelh Pise oFftheineetpizse iCdtdtagshen t he rate of change of
the ONtinme is large and into pul ses of equal wi dth when the rate of change
of the QG i puBe-writtsmadulationS:ontrobunit Hcsaeding td climb ekhérein therdividingtraegns (1H)j divides the
accor di ng 10N tivhedf madd, swilhing elementrinto diural ryfsegofrpaesh width hpn thajiaim ofghencaPiige PNe ON
time of each switching elenent into pul ses of equal wi dth, divides the ON
tinme into a 14



10. fixed preset plural nunmber of pulses and, when dividi ng the O\I time
into pul ses of unequal width, divides the ON time by linear ° immw,lﬂ"mwm
so, that the diyvided pul se w dt h cIRRQ)338 T98tR¥cen adj acent pul s ,”m
inwidth. 9. A pul se-wi dth nodul ati on control un|t accord| ng to clfai
me_ of e

wherein the dl Vi d| d }u CF\I | 1N
fS\M tching elv%dgn éat%?fcgdla%f)fgagtplmeleagﬂ in an rpr er:\tllre & 1Hg OV {17

into plural then iR e A d'gpl ural pul ses of

equal i dgh -t 6 |aaén&n§murﬁ#acx&r tét@hfaﬁﬁﬁdﬂ ind mfo r(ﬁ%.b.ﬂ wa' ue
atH,e Séore oF‘ R Qwitthii@ b Elﬁl‘aﬁ tht "t&4E

voMtage! bt Plisls ot 468 afmntrfa B e AN, 1
wherein the arlthnetlc oper ati on neans calcul'ates the ON tinme of each

swi t chi ng gel £ P -width nbd@atloR bl GHt d&&{rdllﬁyjtoC(ﬁH‘rﬁ @5 RRGAGM B9 divitiing Bétihs (1), when
frequency ondwidify theONIimeTor edtR swiichihd Bleret inpuldgs 6AUQue @ldth, dilidesahecOM Bind @b a
formul ag W tixed plefd pluth ggnief of pilsed add, wherpligidiay herON tiré intdpulse bEaemplah wigithA. C.
vol t age: 25 dividep @erQN fires by lijeer intbrpelation 36 thatthe Hivijet pujse [witttlr ¢haliges between adjaeant )
are respect iposeGib bqualis width. swi t chi ng el enents of a phase, b phase and c
phase on (+) side and (-) side, [err] = period, [err] = effective voltage
of a f und&mehpeise-width enodyfation: cpitiel MitGacoayding tecisin &, weerejn the| dividing raepds Sk oinen es
the ON#inme ttb\ﬁd"tsatbmogxmne@thﬁ@ swiiching-plemep inl; ylsesof upeqiy) widly. diviges the GN tipp dirst
phase [err],intd Py ppest ¢f @aval Width,and thenc jyidas sgid ipral pulss,efj egual swidth, jnto pyfies, of
caltcul ation W“S‘FUHUI"‘?}E °%1H‘8 besig, A arfatrecionofiiup Sblestord befRrepardiaprgrainedniba paesa gy the
rding t gh 'P?t@haﬁ‘h%t e"°[‘a@PT] Wit hin the range of 0-2[err]. 40 11. A

g::ll fﬁn\éM? ?Ep §D nt rol u,ii:tI acc% C I’dl n ferg%:l:e%nt&rg tlc;o%;%%n meéns K;

d d ON he

Pt tf} i SE 3 ate él&before an on t g?gm él?)f —”sal d
nu

phase [err], “er;ﬁ Wﬁl

cal cul ati on ae, erel n sal d arithnmetic operation means obtains

the ONine ,fa-l’-/@mﬁ@é(ddﬂ)lsﬁl,é +m/3f 1 Me table. 12. A pul se-wi dth nodul ation
control uni t,baﬁg@mb(ngva)@mgl aim1, wherein the dividing neans (11) divides

the ON tinme gfrgach switching el ement into plural pulses corresponding to a

ri ppl e based on current flow ng through the three-phase wi nding. 50 13. A

pul se-wi dt h noendl ati on control unit according to claim12, wherein the

di vidi mg nmeans (11) divides the ON tinme of each switching elenment into

pl ural pul seg*Wfdse nunber corresponds to the rate of change of the ON

time. 55 14b~/FPRANeVABEtR-4bdul ati on control unit according to claim 13,

wher ei n t he @Y/ YR8RG-t#Y) provi des plural pul ses which are divided

pul ses of equal width when the rate of chan e of the O\I tinme of each

swi t chishg el enﬁﬁt ¥ g7l 1CH @19 reRRect "Q%{ Elp%ﬁ? %

QR rpesy
fnd
pul ses of urf® u F'd t( S'Wlé?l W" afgfeﬁtfveﬁ t% o Wmn"fﬁe range

spec g e‘em o 1r/3-21r of
ﬂf‘%det Ielr |m| n Q@i ‘?ﬁi %ﬁ% f % e basis of the above calculation formulae andEJL;Ll 1
Pul sbre tennpoed?ﬂ |'(é"r unesst 5°ue gts etgcc rig t° the %seh%?e ItIr“?c " e?f&'z”m t einer
Br Uckensckiallt BEIS-widhh moldt6R Borfbilunft iaBfding rt@tnhaﬁf WhRdteirt s kat.mgt.c( ralfdn! hdangien
i st, wobei a3 nB¥ 8FER 64Nl iH WaicKRMRddts dbsired ON hd18H dadll SHRBHMColdmisnBuwithindthe
Trb. Trb',  TrignbeCof Jo-A8 foreSphase RSl eki& fONE tihé b@l@w&mm&mamsmedﬁas of said

calculation formulas, and wherein said arithmetic operation means obtains the ON time from said ON

45 time table.

voltage

12. A pulse-width modulation control unit according to claim 1, wherein the dividing means (11) divides the
ON time of each switching element into plural pulses corresponding to a ripple based on current
flowing through the three-phase winding.
50 .
13. A pulse-width modulation control unit according to claim 12, wherein the dividing means (11) divides
the ON time of each switching element into plural pulses whose number corresponds to the rate of
change of the ON time.

55 14. A pulss-width modulation control unit according to claim 13, wherein the dividing means (11) provides
plural pulses which are divided pulses of equal width when the rate of change of the ON time of each
switching element is within one predetermined range and which are divided pulses of unequal width
when the rate of change is within another predstermined range.
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Et N AUS- Schal ten jedes Schaltel ements der BrUckenschal tung

puI sbreitennoduliert wird und ei ne drei phasi ge Wechsel spantﬂﬂmmmimuammm
drei phasi ge Wcklung (2) angel egEPW 338798del di e Steuerei

gekennzei chnet "ist, daB sie aufweist: eine arithmetische

Berechnun sei nri cht ung (10) zum Berechnen der EIN-Zeit jedes Schaltel enents
Patantangpdiche ') nit einer Ber echnungsper i ode di e einer

Tr ager f requen ent s | c ht : e ne T ilere r| clh Avele! (gin der
von ter I\ S T Egm.m it nséfc%hw A oo
(12Y. %Zum c y 'emgf %% rﬁ}ﬂfe,sde m )Sptﬁgb btk wid ifeinsdi ©
durch Unt e arl gid Grefp hdgﬁe ik 3} anhBIBgt Wik, SeBei Hid GibioRhhet

wur den. " . f-ch,qee eg,,?,{f‘,,;,ug{gssteuere| nhei't nach Anspruch 1, wobei
die EIN Zel t e 08) BEbaRRGEemrigtung () SEBerdhdn@r EIN-ZSk j@esf sehditBloments

vor gegﬁbenQTW@h Pc')mfblrgﬂée‘iétﬁmﬂgﬁcpmﬁ Idleteinét TrBlgerfdquenz entspricht;

Pul sbrei t ennDgihd TalBIMGEIEIG YAY, Sum NintekteidA Glbr ViR Sdar u&ﬂiménschwbe'arbdlumsemnchtung
Tei | er ei nr i ghichia@n EMNLeitiides Sohbitedmibiits M@ine Vielzpht dmPuBehand el enents in eine
Vi el zahl von &hd Sweibreimightaigqia)rzuiBrSteubm dauEINeZoit jedesiSchaltelements mittels der Pulse, die
Pul sbrei t et Wniedsilungies Edteit enenme‘ie!zaIHaWuRnlsgrha!émwgdGW\obel die

Teil emgi nrichtung (11) die EIN-Zeit jedes Schaltel ements in eine Vielzahl
von Pul s&n Rsbletanmhduliergngssteuereitheitt nachs Angprishy 1 e volieh dlig (B elt ipdas Sehgtielaments 245
daB sich digeidspr:Teilen in eie ipsigaergegebase Apxahlye Pyisen grieatlhWiid. Br ei t envari at i onen

I ndert. 25 5. Pul sbreitennodul i erunlgsst euer ei nhei_t n ch AnsE (ﬁﬁ%%{lg‘é’op

&r didspretianmaduerpng fe feg'ﬁ’ﬂ}tﬂn
efl gl 'Zl'g}J]: vdpfepgfhaligle uq’%aﬁl"?'e ;Filﬁ% %g e Vi el zahl von Pul sen

gl eicher Breite, ] .“er 'Wfioigh 3L %a”&él? %F'ﬂﬁ o EIRSEy der
dr e phasi gdfﬂ:b@éaiaﬁz"? ,,e.ﬁ“a e sy il by dedih ol
Vi el zahl die %i@ ]?deg &gllt F‘ai sein itenv: tl Bn 5"d°’t

Pul sbregi tenrm | er ungss rernhert n ch Anspruch 1, wobei die

Teilereigri %Hm%ﬂéwﬁbﬁeﬂemh&eﬁaﬁh IAR$HRIZh BCHsYel @b mF&nﬁcﬂtnﬁhg 11 Qi IRz N
von Pul sen glegiseifidientin®iin Sind Pibikdni vo\‘i@ﬂl@erﬁdl@chmt'e%llﬁﬁcﬁdaﬁl aie VielztiNvonA®ilsbn

i nner hal b E‘dlé?éhﬁr BrEifeGRORP BAR bindEmBiofliSentspRitend bindl PAase dérl dibiphasiden iWeckselsgan-

Vi el zahl  vojfundydspéichetiBnGlorbitinmsrtetibelé ineind Wielzstil kin, Pulsemingidicher Areie nuigsr at e der
El N-Zebt innerhal b ei nes anderen vorgegebenen 95 Bereichs liegt. 7.

Pul sbr ei ®enpatisitenmodutigemsseiereidhetheeich Anspakh Anwgheudit Téileramrithdung di 1@ die EIN-Zeit

Tei | er ei nr i jodes Sohpitgldrientsdn eindEVidlzalibion PjllestiegivicRerRudite ddil wenm die AngerangseaterdepElpa h|
von Pul sen ZsitghwerhalbeeindBr wrgegebersin| Bereighs rfiegtdjued AiadEiNaly 41 aine Viglzeh! pyop-Palspr
grol 3 ist, unplichsr Breiteaulleitcwepn die Zatrungeraie Ker Ejtdeitjnesrhefheinepardorep veraraeanpy |
wenn dbe Arﬁhéﬁr'ft!l'ng@tate 40 der EIN-Zeit klein |st &

Pul sbrei tenm)dul i erungsst euer ei nhei t nach Ansg

Teilerei frik {gg' i“iZ’“’l!?é?"?He"P@f‘?' ppch Apsprch S f% ﬁ ‘I'"P 1§rﬂ?n"?'

Pul.se gl ei ﬁq[ff f &ing: Vig! S ‘Hseélluﬂge' re ge‘%leﬁwen g{";éqs von
Pul sen_unt es gg e mw? F'Fn'"T%"q N e‘P"I':QFR?"Z%? BatsE” IRyl €7 ch Telte

die EIRzei P® ‘tels linearer Interpol atlon so unterteilt, daB die

untert ei lgt & .«,EH,I s RS RlHRGE Rack Whshhldk B, nsuaa&bnm,{naﬂuna%ﬁ%m Teilee!
Breite 9' e| tﬁ{% ﬁh‘f Sritd RNBURE a‘uc‘ﬁér%&ﬁshﬁw 2éit i Yirlo 1553 Lorgigisns!Ch

6, wobei dige Jloﬁrﬁﬂsgr'i 'uﬁtmeihn&d bbikd THIR brTEN!Z8H irdRiseFinbleidivir Brdits @RSEIN-Zeit
Schal tgl emegisis lifdarbtihiPolatied ls6 LiRbHRI, & el Witortélited FolsbleiteAiirderahtioh Shisdhbn Bonkidh-

Vi el zahl VOtEhrt&OPulsen inflal Breib giichisaer Breite unterteilt und dann die Viel zahl

von Pul sen gl eicher Breite auf der Basis einer imvoraus entsprechend der
Phase dem. drusbphdamioguisruMgsthmainbgitimch Agspges [6e watise die dieilekainrichakng uit 1iebeine Teibe | -
| e in Pul sedenEiN-Zditgétes SBralieléntontsrin Bulsecungleichet Breite, die EIN-Zeit zuerst in eine Vielzahl von
Pul sbraei t enPaissn gieiehen Brpis trierteiltaingh dann dierVielzahl Aprsiuisge bleigher Grsiteauf d¢r dasis einer im
ari t hnmet i scyesuBentsprdchand gercRhage; dohdreipiiisigen WechsalgpEnneng ggsReickariRp Karrejdurwerigsabel-
Schal t el emelninsPuie unglsicher Brefloruntprigiier f r equenz ent sprechenden Berech-
nungsperi ode auf der Basis der nachst ehenden zvvel Sat ze vo

Ber echnuii@s 'Séreesmw%@igumﬁefe h‘Ej’ Eﬂ"h spg@ di %8 @"@mﬁtfsghe '?9’?" "Plsgi""‘fbh

55 rech:
iﬁo der*dr EI P%sgpg glﬂ <§ ﬂ%q N erl %anden zwei fze von Berechn ungsg eichungen mnerhalb

emes Berel von 0 b|s m emer o der dreiphasigen Wechsslspannung berechnet:
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=15 und *a+/TO = 1 7b-/To = 12- (VINd) - si n(vv/3 #0) 7 m"""””m
(Vi, Nd). sin(#o0 + W3) 10 (7a8, Ta+EP UB3879@ sind di e entspr

El N-Zei ten der ‘Schal teI enmente ei ner a-Phase, b-Phase und c-Phase auf der
(+) Seite und (-) Seit To = die Periode, VI = die effektive Spannung

ei ner G undwel®‘ce -\;sz W@"E‘U“”?Tﬁ’ernde d ei chspannung) und die EI N-Zeit
far jedes Sch’&l eV VItEP®e) b des Bereichs w3 bis 2w der Phase # auf
der Basis der™ ‘N—Z‘elt di e auf der Basis der vorstehenden 16 For mel n
und einef Vertau%:hungstabel | e von Schal tel enenten, die entsprechend der
Phas€ *o inner- hal b des Bereichs von 0 bis 27r festgel egt ist, berechnet
wurde. 11. Pul.spyeiqt ennodul i erungssteuerei nheit nach Anspruch 10, wobei die
ari thmeti sche,pBgy echnpngartingsely tung (10) eine EIN-Zeit-Tabelle aufweist,

i n wel cher eijRerTeewnash a)es,gJ, jit jedes Schaltel ements 20 I nner hal b
des Beregpches 0 bis 7r/3 der Phase 0 gespeichert ist, wobei die EIN-Zeit im
voraus auf der Rasia*, det rBana alsrenigrsdherider EN-ZersnaiahSuhbitelsthahie sinétacPhiddisPhate ©
ar i t hnmet i-scheunderRbasecau dergS-0iSeika widi(y rSgitell iTe =EHiBHPAmddb, Vi0A dikecsffektive Spannung einer

El N- Zei t - TabeGrusiwele M) . digl 2 liefdnde Bleizhdpenmong) ukd die EINZSH fle iedescSchétieletem drobrhalb
Anspruch 1, vesederethe/Fbis| Jarder Rhase tauhdpr Basls) ded EIN-ZEit\Ii¢Z euf tder2Basis der yoesthbenden
Schal t el7e@nent Formeln widneineyVertazschiingstehellvinslshalielamentene dib @ntsredhend dey\Bhdse gix énner-
auf der Basi shalbidee Sergighsomn Bbie 2l fastopieah 5t Gereshnetiiudag 1 i e~enden Strons
aufteilt. 13. Pul sbreitennodulierungssteuereinheit nach Ansp ruch 12 wobei
di ¢ Teil erdt rPH'SE'f?t l'c:'ﬂ QSﬁ?L@“’EP?{L'Eé'P f‘"ﬁp@a‘éé" gePPaFPér'@Wé??E'Le gseinrich-
Vi el'zahl von F”Eﬂ e

4 Lo et-Tabe hea gjne 'Q 63%“ %ﬁ EII, Soﬁflﬁ_ezzgi
25 vovey o F% Hir %ﬁgﬂ% Qﬁﬁﬁ% fuibiaR e
u

wel ch unterte‘f? T g e re| 0 sind, wenn die Anderungsrate der

EIN- Zeit jipdgsnhditobd nREHE el aRspflch 6 S withdl 8596 (‘H) Senh'zSaQt
und wel nge qucfegté%hfb ?EBEE& lelzahl \Hﬁ‘gﬁlé’énc rv;ﬁiﬁ& Bﬁersw?ﬂ&k dsis eines
Ander ungsr at ejyidA'afl didd |&'Wi@ﬁun§'ﬁ Bdn8éh Steheagemenen Berei chs

Revendi catlons 1. Unit6 de commande de nodul ation de | argeur d |rrpul si on

pour un ondsll misbrefiehmodulBidsitslidieinkiéh WEOR ARPRICK 02, wobei @i TRMIMinrcKingC@T) HRCEIR-Z4it UN
enroul ement tjedep ISatRelérants ih il Vielkah VoA Paise aufieilt) dererOATREH e Rnd@rlingSiate W SEIN-Zeit

el ement sede cenmspiicheati on (Tra, Tra', Trb, Trb', Trc, Trc'), ce par quoi une
tensi on continue est nodul de en | argeur d'inpulsion par |'N at

PASSANT/ BL OpUtistimitaninadplierungssienersinheitonacto Anspiuett 130 wolshiidie (Teilersintichiumg ¢11) pioe Viekzah) |
et une tensi on Xulser baseitstollh, weich yhtagailte Rulse glejshdri Bnpite sind.uwking disrfinderngmietder EIN-
triphase (2),Zdtderles Schaltpleresntscdnnediahesinge vasgegpenert Bereiehs liegtcund aygiche urjerteiip |Pulse
conport & 45 ungleicher Brejie sifsly wenncsiscinderangstate dnnpthalby pipescandergnvorgegrbernon Bareishs lisgt. | o
duree de | 4t at PASSANT de chaque el ement de commutation pendant une durde
dé_gal cul E8yandieprangant & une frequence porteuse; un m)yen di vi seur (11)

pour divis uree d etda P S h ue el nt de conmmut as Ea on
Calcul o i AL by : %,,,ou?; @g@}s TGN A
d' i nmpul si Ons@ﬁx ’21 @Mrﬁlﬂat ?a(?qm nsclcof’?1 Smrﬁ q[dulée

Ta7/To =1-,/2 (W Nd) sIn(0(o+ wi/3) 7b-/To = 1-F/ 2(Vi Nd) fﬂm TC-/ To

|' 6tat PASSA NT,BLO Y lcRlu@ Tk ot
i npul si ons oly, Aé eYht'?ealQﬁsldn%I hiltiveCri oSt dpbiiq Sufibmidht tﬁ&% @,
mul tiple d'i ngh,@@gm,é“ andl ki cStect&iREd Eh o BR at i'on de | ar geur

Qu

d' i npul s 0N sel @i nofer’ SRS Gethin@iud: (101 B daRGbKEa! dirde Aedisit PABEANTNHG haque
PASSANT de chasinént 6l ORRwiation Pefdamitié diréedd caiSll colie¥pondmt £ Gl 1Rt Reuds, NONMbre
fi xA 55 I eglure mélyen isbus (AN pour Sivisddnd dudsedtie I'61aNPASSANT de ciifatLdidnienOde dmmuta-

| ar geur d' i nish salauite ped ladit nhayer gpétoble arimétique bn usl asnsbrd Aafties d'ienplilsion¥pate n

di vi seur (11) dinvmeyenida colomande (1) pouedoaimaitiaSBARfEe de 'étd RASSANT] dorcbanue diément de
conmut atsP on oaeminptation au moysen desdites impulsions obtenues, en divisant la durée de I'état PASSANT en un

nombre multiple d'impulsions.

2. Unité de commande de modulation de largeur d'impulsion selon la revendication 1, dans laquelle la
durée de I'état PASSANT de chaque élément de commutation est divisée également en un nombre fixé
55 réglé d'impulsions.

3. Unité de commande de modulation de largeur d'impulsion selon la revendication 1, dans laquelle lo
moyen diviseur (11) divise la durée de I'état PASSANT de chaque élément de commutation en
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EP O 338 798 Bi 1 11" 1111111) 11! II | usi eurs :
i mpul sions de largeurs inegales. 4. Unite de comuando de rmd imwuu"""m,”m :
| argeur d'inpulsion solon |a. reEMABSKTI8BI 3, dans | aquelle

di viseur (11) divise la dureo de |'etat PASSANT de chaque el enent de
commut ation on 5 plusi eurs inpulsions de |argeurs inegales par

i nterpol ati re!vf-erlﬁsm'sroes drlarenrtipé qugg I a |l argeur de chaque i rrpul si on divi sde

varie en varl at | ons ﬁ’al es de lar ) th'e lgnelaggnmg&g %ﬁgytéon

de | argedr I'B‘ﬁ’“ SEY) é|é

di vi seur (1 %y "" fa

comrut &ti o .I: eu dmp smns’d eurs n Ales aﬁ' te %ﬁ%gﬁrs egal es et ai qug%
ns

I(TDPSI nd| séev o' .
ensuite |les US eurs I e argeurs egales on p|u3|0urs

| mpul sions Gy &ﬂm&me'daqg&auﬁt%n%mmbﬁr BfRRiskn Yoo BhbveRiLattR 3/ AbRUsdReIdae
correction ﬁaBﬂaﬁ i3kt H'i)ﬁéih&bhaedu&!a A 14 PASBASE d6 @hiqde ERABAOM Sdnintuialibh ee
triphagee. Rusiddrt! inBulbléhsCHRNERENS slfos NBR Givisatlehsiile (bedites pUSieUrs Eipulsipasl dd Brge@s| on
| a revendi C@éale@ Bn plusislirimplisishs e ligdufs iléales sur RItHASENA"GH tableab e véldus deltarestion | a
duree de |' dbcks alPpi&sbidbode umthassclo & torision bitedetivediphasbat i on en pl usi ours
|npuI5|ons de | argeurs dgales lorsque la vitesse de variation de |a duree
de |' et ate. PBGBANTcomeatdocdsreodalationi det largéue diimpiision seler g wwmdmsdwd@t le

di vi sersl a dope didselr GtadivilsABSMEE da I'fiat IRASSANT dp rpherus j&ismentgde pemrydaiipr en
egal es | or spjusisufscimpilsions de laszours galest Ipregue dpevitpsse ge varigtionde|la guréer depiAl

trouve A |' sntrewe duintédeus iune plagecprédéianainder of divise fafyocde IStat A m F&ﬁe“’s
commande deimpyldionsce; lpeurpcioples B'@ﬂH" g vitosig e pdstions Ip, furge,de 'é\t?éﬁ i°BHoge
dang’ | aquel B Ein¥doupdyneautn W?ggé’(?f’ tf’ﬂ')éedl vise la duree de |'etat PASSANT de

T S 'a? ARl 55 A S G
et en i mpul 8¢ ;",‘ “ X "°fé g‘e e o 2
duree de | evz?zt pe B:E g i Q%f s a0 Qb ret

nodul afi on ﬁ' U|SIO so a reven I cation 6, dans |aquelle
|l e nDyen d|V|seur 1 ? Iorsqu 1 d|V|se la dureo de |'6tat PASSANT de

chaque el £mppis dlCcormiihas @ inStdiafidh & IBrgéuR WirfipulsioR Wbish RNYGveridicalia €l QidfisSlag@md 1BS,
divise | a dyoyedn diliselr () AbrsqtAiividdia Butéd do N iPASSANT! del qhbidtie BBment dezomaletaonm ne
fixe d'inpuks blﬂéﬁrﬁhpulél&%ﬁﬁuhrgdjrs%uéss givibedla A€ Ge M2t PASSANT dnABSAiNGre anvltiple

pl usi esy's i plaeudtsrindB Sixdi@impasiors Lot Jorsqnl givise t, duttie\ded'étal RASSANE en glesidursimpulsions
PASSANT. par dé Rkgalrp Grégilésy divise Roduréoaie gt PASSANT qranintewslationdindaire.adei fagey aye ldsg

| ar geur de miotifiqatidns idera Ghrgeirsdecliepilisiop dilésée ientrsudesiimprisions| Jaawm%w%ﬁw en
egales en |l@rggaur. 35 9. Unite de commande de nodul ati on de | argeur

d' i nmpul sion salon |a revendication 6, dans Iaquelle Ie noyen di vi seur 11),
| or squssi | 9.divitésde ¢ommengecde madufation det 'ams/smnﬂ'se?@ se'ﬁ @l){f%’h 'aque"*’ '
conmut at i onmeyen diisgursi Bnlersand! divisede dyrée ¢ 2@9@&

PASSANT d' aBtimpulsign °d%’9%‘(?r'§égf’" yise Bﬁg Fétat P 51 l°"spU| s
diVi se | esdd® éaggews @ﬁr%"s [io5s Plugle og ng&f%s éal 'T" '°"

| argeurs i ngg’g 2y 3?)?'%95[? Nl correct | on s

au pre# abl 3?"3'8" r de la tension alternative tri phasGe 10
Unite de

. E uid nd& Jal%glg%qﬁ\pt%ldn@fdh ¥ Ribndicdion 1, dans Ia&uelle le
revendi ca a%mh% ub ?tggdaem&ﬁa QieS Ab Qtaf PASSANTES Lrbd6o GidMdnt de
cal cule | a rﬁﬁat lorOtin@ (péiioe éé\ ufl SoredpRRtdRt 26k HBGUenddhoREUSE BIIr & ba88) d& MInON
une pepd ode GeeqduR birddnbieL EuivaMP 88 fbatliese LaIBul BINRHESAGU @6 |a0.§1£g‘em¢$er/$urunel pradece de

| un 45 Q@6 fa 613X aafRIMpRssésUl vant s de fornules de calcul & |'interieur
de |la plage de 0-W3 d'une phase .0 de la tension altemative triphas6e:
ral/ To = 1. 4a-rkViNR) viaidnsif @o+#/3)L3) rbl/To =1 -42. (Vi | Vd).sin #o 50
rC/To =1 etbmR=1R2MIVesIngo rb-/To =/2. (Vi 1 Vd).sin (r/3-#0) rCrro =
42. (Vi sd Vdycgloxi1(#0 + u' /3) (ra7, rat, rb-, yr- sont |es dureos PASSANTES

respectives des 4l 6nments de commutation de la 18
ot

7at/To=1
55 7b~1To =+/2.(V1/ Vd).sin (x/3-¢0)
7¢~/To =+/2.(V1/ Vd).sin (¢o +#/3)

(ra—, ra*, 7b~, 7c~ sont les durées PASSANTES respectives des éléments de commutation de la
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EP 0 338 798 Bl | 1111 1121 11 1 11221 111} *
* -phase a, de |a phase b, et de |a phase ¢, sur le c8te ( l‘l H ‘
(-), TO = priode, V = tension effi EROS37BIonde fondane

cantinue a foumr) et specifie Ia duree de |'etat PASSANT de chaque 4I 6rrent
de commutation & | lnterleur d 3-2r de

base de | a da',!asga(ﬂg Ia P'@)BS l‘aﬁ@ﬁ? g@é ets rI ? t;(l H‘bafé%ogd V: éjterﬁmlsnoﬁ

un &) ndame ue é
cal cul ci-de d u Iém nt dec am‘l&eal esur la
comut ation {1Xes" ogl I ﬁ?} ulés! s @ag:g, ot Wrunl 1.
Unite de co ed er %%?é?n gﬁh’tﬁho fd(égl%UIEﬁ laQasd Yo ANirkRour de la plage
revendi Cati oy, 44.., aque T'e noyen opdratoire arithnmetique 10
conporte un tabl eau de dur des PASSANTES dans | oquel est 10 st ockde une
duree de |44€idis & rommiddedfeSthédaRtion e drgedk E'infulicR Bélondle révertitkiion 110,0dansdlaquelle le
| "int~rieur dRydndogataie d#BmBiidié 30@mberepliatbledu dé Atksss: PASSANFES @lahs Bhwl est
PASSANT ;6t anistosidb Ght 8leseads 113126 PASEANE dsiise lde cleaeeéiélastl dé esnriiutationid diptédier de la
cal cul, et dpage deoHi8Ide lcshiase sT0ytRE durgecdeitéat PASSANIT téhant-dalcojémeauniyéalabletsul la beker de
de | 6t at PAG&HNGE farmuids tdb rcalculdét tdassaleguebladitimoybn ropé&atoirbearitinétique obiBElaANIPrée| do
12. Unitd de réstrpasssNi lpariroodil tatidan de duréds de §@atPAESANTpul si on selon | a
revendi cation 1, dans laquelle |le noyen diviseur (11) divise |la duree de
|"etat RASBANTitIEe cimmpnds o9 meduitionide legaynstimpyisinn sslon i ruandicatien {50t leaysfi le
cor r espondanimogen, diseyn dt1) divise e Burdde Jeiat PASSANT donghagys; Slément 8?1 cammutaton, Yy g
| ' enr oul ementPlusipyrs frapyisions) gorrpspondgrt B \WnB oneyiation, RieRge Jw H’F’é‘tqubﬁéﬁ’é!'el 4 M REG
d' i-npul si on é%’I"‘B‘l'?“IeﬁFt’r'R%%ndl cati on 12 dans I aquel le | e noyen diviseur (11)

diwisse |a % e de | el PAS o§ la(Jev anc%@ﬂtﬁt Jia(ag'la [bito te d
oot Ml Fe Al It"' T e
la duree de IIU| a %@&”Eﬁvg fati 2Hdr&d) g Pétat

| ar gour d'inﬁu a reve |ca ans aque | e Ie noyen

di vi seur (11) ournlt pIu5|ours |npuIS|ons qU| sont des i npul sions divisees

de | arggurfy g Eescdnﬂ{aﬁwge h@du\éh&n%slﬁ'fgéiﬁ dRdulsh is8bh @ PevbRticAtitneB, aks lag@liale
PASSANT de CRgtedifietB i fodtfit MESBTRLIAPISIRs B SohtCieY Emplislond Bitisdet @bl targdurs [Egales
pl age preddt gjdpud RSitdse 88! varititilde EGurdeqRUKRE PASSANT \db SKtRGe €lémdnbdg cumintutation se
i negal es | or g al Ithiéfibir IURE pigd Pprédétomhindarst §@ sbrit des/impdalsidns idiviséuside Uargedtsunggales
autre pl age refléla@nesbdldOrarialion Shirotéd ¥intéBurafine autre plage prédéterminée.
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