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;e3de. (()I+R+h.6. T. q!'19 JUN 2WB AMPLI FI ER ARRANGEMENT W TH VOLTAGE GAI N AND
REDUCED PONER CONSUMPTI ON Tﬂe present invention relates to an an@ 3”“’" 2003
Lin the preanble of claiml1l. 5 Such an
ady known in the art, e.g. fromthe article
"Average efficiency okes&bass-G powner arrplifi ers", witten by F. H Raab,

| EEE Transactions on Consuner Electronics, Vol CB-32, Nr 2, May 1986.

-

Therein, class-G power anmplifiers are described. including a first
anplifier stagéMELLErLER _ NGEMENFMTHMOHA&E_EMNM%cond
anplifier stage biased 10 by a@ﬁcggghmﬁlcpﬁmr supplies, the

absol ute val ue of the voltages . ond coupl e of power
suppl i es exceedi ng tm_s?_r&fen& hevdrtioht rélarRl & dn RAWBIfisTUBRINgSmeRie cRuisput
termnals of both anplifiers are coupled together and constitute the output
term nal of ddserib¢chssth® mapivikie ef clarmangenent. Furthernore, as can be
observed _from Fi g. of this prior art article, this class-G 15 powe

anpl i fi eP includes iuapi%oewﬁ#'ﬁbprr%wmni FoplieRey BppwRpuing Bfner from
coupled to t ' t . j of th i ki r it j ¢h

i ncl udes fouTBgo(%J gﬁt %\\g{r%ﬁg@?;ep%%ﬁ{f@s:d;?hﬁé&vgf coﬁﬁ%gdpt’owrtqﬂv\gn Wpﬁt A

term nal s ofRddte IEEF Trarmdlibhd B Cdrd@mer ENQithRics! Wo| TB-8DI s Br Bicgolpded to
two input termnals of the second anplifier stage. The function of the

prior art driheseioonlos®iG poweo anmdiesunee desaribet!, inthudingicgivat snwhidise sivaiak

anpl i tudes are between,.the first. and secopd s I ol t ages,.as .del i vered b
The first cotpraeoibygbies cauplpiq div s uralipy i Pee et T paTy HySe SRy o
anplifiaqp, asy o5 séééﬁcﬁdco:u'ﬂlet hg bB\IvéPQHgEF?és\,’ PR bpedIut§aRld OF Rkt vakddds! €

and that for 'signals of larger anplitude, the drive, which corresponds to
the input sidplakred by shistsslieddfaoupld lé dawest sugoppies faxeeeding ttheses et ahe foste.

25 Furthernore, as,is also further nmentioned in this and qther prior art
docunent s cdRO@ITEh RAMER PR §5-ge*éﬁrﬁPTH‘Lﬁ é?@?'wﬁeogbﬁrh emaldernere seupled
such prior I Ri £2r e [ et Lid es, W

i ttor fol | oReep Bhl Be R AHRERBL o i ] O LIBE: Pl e: Mihahery,
known by a peurieimoke, dsebn Betdirentet, freamdtig eimdftiris gridrl owertkld)ale dasseGy

| ow out put i npedance and a hi gh 30 current lification, both itens bein
excel | eﬁt5 fo?ng)wrgﬁ'ml%&eénim@rdig%/i%gd@%e £on8 .mv)vhich includes an’input ferminal

coupled to the input terminal of the amplifier arrangement, and which includes
four output terminals, two of which are coupled to two input terminals of the first
amplifier stage, another two of which are coupled to two input terminals of the
second amplifier stage. The function of the prior art drive control is to make sure

20  that input signals whose peak amplitudes are between the first and second supply

—~—

voltages as delivered by the first couple of power supplies, are amplified
exclusively by the first amplifier, as is stated in the introductory part of the prior
art article, and that for signals of larger amplitude, the drive, which corresponds
to the input signal, is switched from the first amplifier to the second one.

25 Furthermore, as is also further mentioned in this and other prior art
documents concerned with class G amplifiers, the amplifiers included in such
prior art amplifier arrangements, consist of amplifiers with an emitter follower or
source follower transistor configuration. As is well known by a person skilled in
the art, such emitter followers have a very low output impedance and a high

30 current amplification, both items being excellent for high current driving of a

load.
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"I ~JUN ~OB -2 Yet emtter followers have a very | ow voltage gain. Wen
suth class G anplifiers are used as an output stage of for instance a |ine

-driver anplifier configuration, the conplete voltage gain of t hhter
configuration is to be provided by the input or pre-anplifier,h1mA? gw ?Mae

precedes the class-G anplifier. 5 Si nce_t%ﬁ_i S pre-anplifier, as a
consequence, also has to provide the conpl ete output signal swing, this

- [ifi is to,b l.i ed by the high I [ . Thi
AR MEREY T MR R AR W
at.the samed thCFpIFFi‘éﬁsug}e”Qséot 85:dn”SG‘lrlp'ui%mg%”oPFHr%EmRE tc{‘ﬁréé”og@@%m%{‘f\ﬁ?“ on

therefore is to'provide an anplifre rangenment o above

kind, but, wbhfiguratien, theeebrapledd voliddaIgost 3fehis Rindpllfl gRnfiguRdtidn Rrto be
configuration, solves the above nentioned drawbacks concerned with the high

power consuppdvided daydthsotout iareprd-anbidavivbigh precedies pheahsisi®i emplifier.

pr ecedi such an.anplifier. arrangenent. This pbject is achjeyed b e
Pt that  RECaBiS PrePmaFiangeidh cOBTods oo BR-EEnto rhiguites B FOY AR t age
gain | arger y W] k. t:hg . char, | $41 fHeP PN he
Prrot ol o U R FIaRyha, R R R oM P S e SBEP I B erHiebhatonte®,
vol t age gai polvar geppliésan Thizeof tberspriacediseg thy evaem tdnimioh loé thiowereed by
t he | ower vol tagfl,e power supplies, thereby solving the above nentioned

dr awbacks ofnEOitigewhileceiibarpmetimangdveingalsilingai®y- t his pre-anplifier.

Anot her characterist,ic (f.eature of the.present, inyentiqn is described.dn
Eraim2. “Thereby.  +AS RSN eret T HEV SRERrFRNER: R B RE A R R ¢
‘the secpmd @RRingePerPRE HY LBEVDUNERANIHPIbdth@hicRoMeH Lo 65 khlbdtpLnabyded
within the 25 drive control. As a matter of fact, the cited prior art

article didimot lsrgen amplifiet aionéigatndisn, aspleast thd dhoyeemantianedndofwlsaakh a

drive control. In qther prior art documents where such class G anplifjers
are al o deSEPFHSERY e EduBh PR SHSUM RIORA 1Y PPRAE PBOH MRS iRLP 1 1B

one, such a fé"a'rm"ig%ﬁp%d%swéhb@rqobébslm?"%r”g%%”'*"Hi ghest Efficiency and

super quality audi l1fier using power FETS in class G

operation", wittenThi dbjeSanpeihjeved hashifqct YhaiOhteacaipdifiS: akrubige menEkE

Trans. P C?ﬁtasgggsreml‘zlir?vcetngiggiF?oss’ vé/l%lg'e ggi-nzﬁdrgeNrr iho%’ o'rbw\ggclzjsS?s }n%mgibned in the
characteristic portion of the first claim.

In this way, by the fact that the amplifier arrangement has a voltage
gain larger than one, the preceding pre-amplifier can be powered by the lower
voltage power supplies, thereby solving the above mentioned drawbacks of

20  power consumption and linearity in this pre-amplifier.

Another characteristic feature of the present invention is described in
claim 2.

Thereby, the transition of the operation of the first amplifier to the
second one, is controlled by means of the regulating circuit included within the

25 drive control. As a matter of fact, the cited prior art article did not show any
details about an actual implementation of such a drive control. In other prior art
documents where such class G amplifiers are also described, the second
amplifier usually incorporates the first one, such as for instance described in the
article “Highest Efficiency and super quality audio amplifier using MOS power

30 FETS in class G operation”, written by T. Sampei, S. Ohashi, Y. Ohta and S.

Inouve, IEEE Trans. on Consumer Electronics, Vol. CE-24, Nr. 3, August 1978.



1 -3 ~1 ~ JUN 2003 Therein the drive control for swtching over fromthe
fitrst anplifier at |ow supply voltages to the one at high supply;yglgggeﬂma
-and which includes the first one, consists of diodes in the first an

second power supply path, as is explicitly shown in Fig. 9 of this prior

art docunent, and includes as well diodes,in the input path 5 in order to
‘prevent switchover distortion, as is shown in Fig. 8 of this prior art

docunent. These .prjor, art dri control devigces thus contr.al t sSwi t chover
o transi t1 daegiie sageobtol fu TolhipoRr Fre e SEHaF: ShGiEePRlL e
use of diod ' 3 t 10 I yval e
pat h reduceg,%thhée}'sP(ggg%]%a?{%ﬁrﬁﬂ%ﬁ?egﬁg %&ﬁ’?g\gﬁ%ﬁ ﬁim%ﬁ‘héﬁ%g?%%ﬂtg J'\éﬁg%&g'lo
By the regulcakisg cfelods iaftht fiestdindvacendtpoderapbliendth e6€ Rtexplivieiptshewn

sw tchover of the ogenatLon fromthe first to the second anplifier is based
upon the outipdig.s7 ghilis pfiot e dareNenterndinrdpdrmenwellMsiedesdortbe ohgutt prshcut
off of the f.irst, anplifier via?the gtﬁut termnal of this firﬁt anplifier.
No di ode2 arB UEEG'T Rre¥eaT SWHG OVﬁrg‘ﬁ PPN Fols1 SHRVBT G- Bl 1B cRitSe OBt
the direct cRiphlal. PRLEeRNolrt Bve RBMIol &1e0TBElNO! Lol blhéaver or
arrangenment and the first anplifier. Another characteristic feature of the
present i nveardristion pothedersetash ithe ebhddge it thaanpeceogdahmidbwévery the ushasfeby
controlled via a current signal which is derived fromthe input signal by
means of thelipdessin thaspenly Maligre prth esaralboasin the ippukwaltnee rREIPIEAEss 1he be

a current anplifier...thus livering,the current gain to the anplifier
~arrangenment rTSP °e|° a%lfm‘f]?‘laqanﬁ%ns% P?'gtrl'?‘tmgufyﬂ&tm'gir%ﬁ%?' fromthe first current

lipk isigl so depend@ytihenehbRitiogt duviceCof HRNEriGE cbhRoll b file GrRBEMT InRERtiGH,| OWs
to regulate the transition fromthe operation fromthe first anplifier to

the second owéichgger\etiherngietion aradhe firgtip dhe seramd onudlifiends poeedmpon
ention e deser) et 5 FLokeid andcR AL LIS ESL UL R ROl
control l ed oty SRPIBOWISFhd SufpRGRSHal 8f HEFRVERMlifier. No diodes are used in

the input signal or supply voltage path because of the direct coupling between
15  the input terminal of the amplifier arrangement and the first amplifier.

Another characteristic feature of the present invention is described in
claim 3.

The second amplifier is thereby controlled via a current signal which is
derived from the input signal by means of the first current link. This allows the

20  second amplifier to be a current amplifier, thus delivering the current gain to the
amplifier arrangement.

The fact that the current output signal from the first current link is also
dependent on the output current of the first amplifier, allows to regulate the
transition from the operation from the first amplifier to the second one.

25 Yet further characteristic features of the present invention are
described in claims 4 and 5.

At the first junction point, which acts as a current summation point, the
current from the first voltage controlled current source is compared to the output
current signal from the first current link. The value of both currents will thereby

30 determine when the second amplifier will become active. Since the output current

signal generated by the first current link was dependent on the output current of



current signal fromthe first current link. The value of both currents will
t héreby 30 determi ne when the second anplifier will becone acti ved gSiJ[mezﬂa
-the output current signal generated by the first current |ink was ependenq
on the output current of P1 ~ JUN 203 -4 the first anplifier a snooth
transition fromthe operation of the firsj anplifier to the second one is
t hereby obtained. Another characteristic feature of the present invention

is d ibed in cglaimé6. 5 Th th t f .t he fjrst | t
e eor oo dh T e TaRE DRt R TS eE SRR e
first currenfe Isje{;%otf 9nd EQhéPe‘BSQ%t?MQB! y voltage termnal. The current

e n

consunption int Irst curr Ink is thereby reduced since the second
power supply fornms pardthef cidraclesisrd famlteagethpopssesupRentigaiy deskPibSti inl
ot her characteristic features of the present invention are nmentioned in
claim7 and <¢ig f 8. The anplifier arrangenent is thereby operating fully

differentially, wherghy thg second lifier also includ a_secqnd out put
Cerm nal Svi a vhi ch (RS SecORdCanB FogH eanrdriedtes G Gre g Fefeso s
regul ating dey € sydiovidethel Mkt i@%&’ri&ﬁ%‘bﬁrﬂ} fd §isi sufredtiHes Bk ste%ncﬂ”sﬁﬁﬁf}t .
invention are shown in clains 9,10, 11 and 12. Thereby a fully differential

sol uti on forvdfagediermercdoifhe oturrentasorwehtptioot & nled. firfheudeniv énk anttheteby
device thereby includes two current links ; a first one 20 for sinking a
current rel aePveed sincadhe $eEeNS iRGHAr SPRbh TS Reriofpliine louteriiRAPIB PR
anplifier arsrug)%gye pt and proportional to the first output current of the
Airst anplifiér,” a second one for delivering a current relative to the

i ngut signal at the SificaiBerd nghdratierisidaleatfre hof atfy | pieséntarinadigiimengreand
proportional to the second_output current of the first anplifier. The
respective cuepiened ofcleiledermbclpggfective current 1inks are then conpared,
at the first, resp. fhe segend |unction poi nt ith the cuyrent..proyi ded by
the first. resp. thd BB oo HEBRer & MasreBlr st blg SRR BT

of this conparéeep thoeeedhd aripiifiel lddmcEsta 8bcdit oligttiernii@&PvicSRARAD
differential part of the second anplifier. The fact that these current

| i nks are cahaesetett voplifier towelsoved ¢egdt by iege|jatangadeviceeduces t he 30

ower consunption in,the driye control, device, and th of .the conpl et
g”D' ifi 35 aﬂ’)angerren et r1aun‘her charSdengie features of the presen SlnvenhIon aré XHown 1

claims 9,10, 11 and 12.
Thereby a fully differential solution for the drive control is as well
obtained.
The drive control device thereby includes two current links : a first one
20  for sinking a current relative to the input signal at the first input terminal of the
amplifier arrangement and proportional to the first output current of the first
amplifier, a second one for delivering a current relative to the input signal at the
second input terminal of the amplifier arrangement and proportional to the
second output current of the first amplifier. The respective currents of these
25  respective current links are then compared, at the first, resp. the second junction
point, with the current provided by the first, resp. the second voltage controlled
current source. The result of this comparison thereby controls the onset of the
first, resp. second , differential part of the second amplifier. The fact that these
current links are connected to the lower voltage supplies, again reduces the
30 power consumption in the drive control device, and thus of the complete

amplifier arrangement.



-5 13 JU~1 203 The present invention relates as well to a second variant of
antanpl i fier arrangenent which is to be used as output stage of z‘ns)IJUN 94353
.in a differential output anplifier configuration. In such configuration Two
anplifiers are used, each having a balanced output termnal. In this case
an anplifier 5 arrangement having two oqt%)yt termnals, as described by
‘claim 13, and which are resp. coupled to the two bal anced output termnals

of the conplete anpLifier configuration, will allqw still sjinpl.er

orbodi ment o ¢ han t ROBE Bt i REO8: B ot e Jar faMeoRd GBUGP! cBy

t he previou i i h rj Arndid, &4 BNt s,
t he out put ?gﬁ%ﬁfﬁg}soré?ﬁq%hré&%’ri \)r%khaﬁpﬁoi ??:L}s\éiasb?%hﬁ nof?%énggr%gﬁﬁ%ﬁgﬁeg to
the out put tkfferenndl eftplhenssifendoafigLidticer. . InThehr eiigatdtigh desi e@plifiers

t hereby coupl ed between the second output termnal of the anplifier

ar rangenent caadusetle eogh pravingranibgdancetl et itegoinahplni tivrcaas 9 croplifiesr

described in claim14. Caim 15 ifies, that the already tioned, .

feat ur o< of SFHBSTIRGI oBURbINS SHE(PEr MaFr SgiArEnpeh Py SAI50 | garroorgtich a
variant anpldcfireds 13,8[ARAREENG bABRcAPBYRRAI L NS of ¥ 86HDISAG ST €S
of the invention w || beconme nore apparent and the invention'itself wll be
best under stcoatigbnatioef ewilli algpv etilt biendled Embioagmdeis chapthare ofecaim dvebocd/eent
taken in conjunction with the acconpanyi ng drawi ngs wherein: 20 Fig. .1
schemat i cal PRI piastost ‘s 1dasgtberh Py dRe REPVIaHS Siame i iy 14r W\éﬂg@ﬁh@ﬁe yayiant
according tao o i [ . sin d ) 4T [ j t

w th feedbadd i YRRl dfs R s g B IR S af 1R

bi pol ar 101 ansupled & Wk SuipL RAMAEN dfftheseashdbaRIRiRE, a'ﬁeS’_B?_V)/@Tiin@ ddvgee &, 25
Fig. 3 schematically shows the output current of the anplifier arrangement
AA as a fundbérehy ofcomplsidnussivean Vg t seeenichpavtpsit gteaminatheott rthasiamplier

L0 00 ooy S A OB Bl AR S R by S
ar rangenent ;acEHRd 19 dIGink NG JJRERRE I thaRfredis tnétich el EERI8NBE Hle QHGIRUT
30 anplifier configuration with | oad and feedback resi stors. 1 -6 13 Jl

203 A pri nciquaputs cimeplitiar c adrengientenodf aee falsst padr idnsudf anvanphi fareplifier
arrangepent AA according to the present invention is shown in Fig. 1 . In
this fi ggre,cr_f?f_égeé"r‘@ifi er arrangenent AA forms the output stage of a
conplete anplifier ginGlidve FRIMBARELRIPRY IR idFies ideARLAdiNiHRcome
coupled via an input 5 resistor Rinto a signal source denoted in, a

f eedback r esheteooppiBntonglted ilentieeits¢lhevilbbehest vedersivald lof refheirgoipibet e
anplifier cirguit and the. input resistor, and an anplifier arrangenent AA
coupl ed bet vfﬁg‘?lw't”lge ‘gqifﬁﬂft'o'i ePhi ARI $TRCYIMEHr @q‘f?ﬁpl'f‘f icé’F‘lLﬁ}?Hof‘héN'gﬁt t of
the conpl et jf ILEUL T output of the conplete anplifier
circuit, m%c%gygrarng@rgoﬁﬂggﬁﬁ%g\'Evng'%grfjt put termnal of the () 10 anplifier
arrange@®ént AA, is tFg.bkscoumpbidllydepidtoadirsteairindbf darohplifidRlddAdhgeSnedt an
anplifier circuit, jis particularly suited for driving, sjgnals over .

| g\% nmpedancéM Eicepiiong: 19 threiventian aend NS%ymf'pgba?nctacbpml'?'smsgewf d
Line , abbregyj i ; plications. Oher applications consist of
driving | ou?é%‘g% %ré,sm Ir%dge%gmgrpfpl ifiers. For these applications high

out put drive 15 curriegtg aspigel &nasmbodieverauisng bipsladanaristse oeeded.anAt
the same time the input signal itself has_a high crest factor. This neans
that for shormphfigreritengament qsa?*‘@l‘«\gﬂ @ddar ], the input signal peaks at a high
vol t age,, .whereas duri.ng §he, nmaj ori f the operation the input signal has
a | ower 28l i t ude. !\IéQ/'er:{ h%:lhggiso?'_ci)h% Sglﬂ 5h8r PV&M cWrE?Piett Ogag‘e[ ocrggﬁ‘g%rl e
to deliver ot pileRbANRh SisREAIRILA FeSPRNSSIANIRGENRSE: ighEl TheGfdHsHidAT

i nput signal peaks. In prior art articles such output driver circuits

consi st ed ofreglmsdiehsserGranpbérbiien of tHhbee aol@idisrsGranpl wéli evdicdted] ude two
anplifiers, a first gne operating be&é\/\gen a ggir of | ower volfage poyer
supplies: a second dig Bpearit’s MyoraMReements & thaewdid Veranofk PNsUPP!TEs at
a hi gher vol | . (i nai n C i Ltie r
source foll oﬁ‘?@?‘i@%ﬁ’hé’\?%@?@ i’j‘(%)vh—‘éeut'rg\/tlrjet%ﬁ'%rpeé adnc%taav\ﬁ gﬁ @geﬁéﬂl@ i%ffgff for
dri vi ng 300w 4 mpREG R filgopstforitvii |dd D bn g Yedsdiiick. reNerery. t hel ess, these
emtter-foll owers have only unitygain. This neans that the pre-anplifier
Ainin this case needs to have very high anplification |level, whereby the
hi gh output signal will thus already appear at the input of the class-G
anplifier. For reasons of power consunption and linearity of 30 these
pre-anplifiers, it may be however desirable to distribute the anplification
factor over both the input and output stage, while still mintaining | ow
power

I'N



S il ~  ~~ ~~ consunption. The anplifier arrangenent of the present
invention is especially suited for this purpose. The architect urd Siaj[mslzlms

.as the operation of this anplifier arrangenent will now be described i nto
detail. The anplifier arrangenment AA includes a first and a second input 5
termnal, INl and I N2 respectively, an oytput termnal QUT for coupling to

‘a | oad denoted RLOAD, and 4 supply voltadge terninals, respectively denoted
VI +, V1-, V2+ and Y2-.. These ur;%plf. gol t age ergi n,[al S .ar dagt ed tl?’ be
coupl ed 1o four resPebiNYEopGREF BlbptRENTcat durt varfnG & PbsgaRsE
supply vol te%n?égwe%hg\/{] SRS BORS tc?fihé rSs P GBI D& helih @fgbthearwmpl y

vol t age, delive by the first” . 10 power supply which is to be coupled to
the first stigptey thel tagdfieemangenéht tAafforine tiepbufduwerstage asfganesmples | |
as well be denoted V1 +. Simlarly the values of the supply voltages

del i vered bgnmrdidigr craiet, sosmmsediafi ¢ @rammaldiar denptagening 6ppPied Yimidthingw t o
be coupled to.resp. the second, third and,f.ourth s Ly volta termnal s,
Fesp. ot SR Rin Ve iptolie| forRiee e s SefRRI s p4eRER P REE 35
V2+ and V2- hefdent HRs @ kit eI YRShd QWO oeiIfiel | ORSiI12BRY Yihe Mbut
exceeds V1-, V2+ exceeds V2-, the difference between V2+ and V2- is larger

t han the di fésistencadoat wesnifivl aramgekient A#ncbdpied dehvseat tHeeastpubteemavas | ap
regi on betwe t he vol tages | ying between V1- and V1 + and, the voltages
| yi-ng bet we&h th Pl omaliysnd th eyt SoieorPBRISEIPTRANIET CHEUhatheaPYIPY he

f | 76 1hR qHgeY’ | _ _
around the SoE EGhelis oBATE ST ALE e Sratdh Y e o BR6 RETFEN Y, .,

“than V210 Famglifiet anemgément ¢a) ibao#e Youpled o \dodibirgistarc eendiedgRYOADY;
V2+ may be + 15 V, with V2- then 25 being -15 V. As was the case for the
descri bed pShbeh @ tarapkfees- draupl isf Pericaloringeipshfer, drivinas signeds caepllPpr er

arrangenent . AA i,ncl udes thre joryparts., Afirst palt. consi st f.a first
ATk S ST R TR L e RS S e SR R
second poveLLsHpRhieEs with O8N | Agplidifisas.S Wbkl iéBg}glctoaoae Edrissdt, of e§fving

second, supply voltage termnal, ABV1 + resp. -, of this anplifier.
This first &ogdsipepkersi clawdés empiifiers, fossfhesseopplisatiompubigheravitpretl drivesp.
15  currents as well as a low output impedance are needed. At the same time the
input signal itself has a high crest factor. This means that for short moments, that
rarely occur, the input signal peaks at a high voltage, whereas during the
maijority of the operation the input signal has a lower amplitude. Nevertheless,
the output driver circuit has to be able to deliver output signals peaks in response
20  to these rarely occurring input signal peaks. In prior art articles such output driver
circuits consisted of the class-G amplifiers. These class-G amplifiers include two
amplifiers, a first one operating between a pair of lower voltage power supplies;
a second one operating between a second pair of power supplies at a higher
voltage level. These amplifiers mainly consisted of emitter or source followers,
25  having a low output impedance, which is beneficial for driving low-impedance
loads with high currents. Nevertheless, these emitter-followers have only unity-
gain. This means that the pre-amplifier Ain in this case needs to have very high
amplification level, whereby the high output signal will thus already appear at the
input of the class-G amplifier. For reasons of power consumption and linearity of
30 these pre-amplifiers, it may be however desirable to distribute the amplification

factor over both the input and output stage, while still maintaining low power



.13 JUN 203 _$ denoted IN 1 AB and I N2AB, and first and second out put
termnals, respectively denoted OUT1 and OUT2, which are coupléﬁStdﬁHaﬂmg
other and to the output termnal OUT of the anplifier arrangenent, by means
of a regulating circuit D which will be described in a further paragraph of
this docunent. 5 A second major part of the anplifier arrangenent AA
consists of a second anplifier, denoted Cin Fig. 1, and which is powered
by the third and fourth power supplies by nmeans of a first, resp. sechd
suppl y vol t #g@sv@piPhall he rasplifiefeaergemopt oatbe @resent gnvention seewmagially

anplifier. This secpnd anplifier includes two ,npyt term.nals.. a first
"nput ter mi R SHdRol PPN e c G Al eERES 9 | PR SPeticRar st elinec
An out put t e M EMTG] Howt Bé SleS@HRAANARELf|i er is as well coupled to the
out put term nal of the anplifier arrangenent AA. A third major part of
the anplifier arrandgéeeotplisecansingeried A4 iaclddeyer diesitdod deetaed ideutot ed
DCD in Fig. 1. This drive control device DCD is coupled to both input

term nal 8 | Nerraw@l | RO and Y rewpestivglut of edyipriateroime! o Ulls farneountisigi 19 er

arrangenent i firsh, C n hi r L pput. rm.nal., respectival
denot ad booi K8 BenIERRACEBE o b logt PO, BsPeulsh SRR Y ve
control devivp DOQ bRdI\HeThEsoLll vél‘%% Rhiinal6l Mo toeld phXeP A d co DRtaddb2,
DCDOUT3, DCDOUT4, DCDOUTS and 6 in Fig. 1, and which are respectively

coupl ed to IfNulresBeeive pORABUppliag adtb delvatin@® teepedtivalsspply wdiegki sthe
anplifier, IN1.C an N2C, which, constitute the input term nal,s of the
second anplﬂ?ﬂé?”@fréhﬂyﬁ OQ%ﬂ@“dhﬂV@Eﬁ?o PGWPEBH§§FEGEQeHhEGBEWH&Ff”“

t ex m nalyg of ' il : [ :

ubpl o9 tby Peas S, WA s e E5op o Be TR Yo Rigs [ Minir U
‘term nal, rebpathpMesryortengireentPGiV s, DY E -ddoCRL ¥ 1 an dSidoWY -the aatbeshdic h
are 25 respectively coupled to the first, second, third and fourth power
supply ter i thaisypBY V[O%élgaﬁﬁref'\fqréqi rrﬁwrg*bﬁéﬁﬁo’/l&.*hfraeﬁ'rf% rthoROWEr 8¢RMY.a

drive contraldgvi ger, B3 NI &30 HABMLALAMARP dHd 0uAH L BE LG | S

to acconpli for s val ues 'of the 1nput signa anpl®ifier
i's active whielmirdhs regs ertorpV 14, IVIr+ baidNA2-, adlt b6, bearRdpédintlyddericaed MVar ger
val ues of the input signal, the second anplifier beconmes active, while

't 3 JUNS2~-82+@nch¥2f.irst anplifier gets off. In order to guarantee a
snooth transition fromjghe opgration fr one amplifier to the,other

Cransi tion region il by Soiegendles GbaH BRep0E wsf r OV Gevieteni s
function wasyaceonplekeded 0y- maangifRiev@ bagreh 8l alndovm USé Ngrgdi aesihebot h
in the input signal path as well as 5 in the supply voltage path. In the

subj ect anpl diffeeancar beimgenel +hondv¥il -t hadatheve isexit leonedreuneeian regiorhe

drive contro] .device is, accqnpli,shed by,nea t he, fol |.owi ng.nmajo
bui | i g bl GEREEEh 1% SRR Mo e B Cono e shliberHRBP Y Tk hsstuTs
and DCDQJT6, vangnagapted to cut of the first anplifier for values of the

output 10 signal being |arger than approximately V1 + or |ower than
approxi mately V1-, In most common embodiments, as was also the case for most prior art

class-G amplifiers, V14 and V1- are symmetrical around the zero reference, as
well as V2+ and V2-, with V1 + being smaller than V2+. For instance V1+ can
be +5 V, with V1- being accordingly -5V; V2+ may be +15 V, with V2- then
25  being -15 V.
As was the case for the described prior art class-G amplifier
arrangements, the subject amplifier arrangement AA includes three major parts.
A first part consists of a first amplifier, denoted AB in Fig. 1, and which is
powered by the first and second power supplies by coupling these supplies to a
30 first, resp. o second, supply voltage terminal, ABV1+ resp. ABV1-, of this

amplifier. This first amplifier includes a first, resp. second, input terminal, resp.



- first and second current links, resp. denoted CL+ and CL-, and coupl ed
bet ween' resp. input termnals DCDIN 1 and DCDI N2, and respective out put
ternminals DCDOUT3 and DCDOUT4. Each of these current links is addp§esUN 2003
generate, fromtheir applied input signal, which corresponds to a 15
differential input signal of the anplifi g{ arrangenment, a current out put
signal. This current output signal is thereby further proportional to the

current delivered or. sunk by one respective output termnal of the first
anplifier, dRBAteChI AF ¢ 'ﬁ?p‘r 19 g agd F%‘é’.”#ﬁ%"‘f‘éeW’HH‘P@“atréﬁPWV%ans
of the arro V\@Qprt t 1.pal f the fi | §1 he
current |in s.ng&ﬁen h]egﬁcliSgpﬁghp\’}lh?ﬁng?eaféuglﬁi,1g2%£étm§¥h§3:8r34ednld g’fﬁ %3) d

si gnal produgedngy QUTR of e 8plikiknkiBranigem®Ek eby nedridnstt & qBgofatihfedifcuitrput
signals. In tfie drawing of Fig. 1, a correspondence between thé current
sunk by CL+wdnich whibe deseiveddeld fwethed patad®uph of dinid cwcoorenéspondence bet ween

the current delivered by gL and the c%rrent .ﬁunk at QUT2 i s respectiyvely
depicted® As will bAcERRONEI BRICT PeFh It ther DpELET PECOORBEBEINIEHY SOn3stsof a

corresponde : . sunkq b : t r f i in
QUT2, as m?%goar%egwﬁjg'?i?g%%n ée(glé@eg%et v é’nxpg(;%'gﬁﬁsé#%ﬁg%v@:ﬁﬁ {gﬁﬂcﬁgdand
QUT1 can bef{seah ippedr sLpplganiey aeankhese fiedl) rept secdreb pupsigvoltegederddyinahd
sunk from QUT1 and OUT2, are symmetrical around the reference current

@mnen

bi asi ng poi fiesrofdanetedVamg £ V2t hpkthioisegorich ogeidiesl Thisrseeepdsanplifiero a

zero output .3 otential at the arrangenent output, termnal~OJI, The first
current |1 nieedes €% bt Bt TR ARR TP et hBLHPRFES FAC oo o ont
from itspoutpult tbehmManaknotBiIfRC. An S ted@Ral BUTC FaHR! Roh@ JAHXALF3,
topt he fi rstrp%%wer Isuppl 9Oterrri nal DCILDJ\‘“%W-eof tche drive clontr?)l devi ce; the
second curr énts Wellkoupleddaphe dutput deminelr Ol sf theconpliferraresrigdnerit At put
current fromDCDV1 + tq jts .output é rm nal,. which is coupled ta 4. 5
“first and second YoltiEhEUBRERS Phie R SHTH RS T oS iHERy Refot od

| REF(W 1) i ddRRFel iboike, BRRBHEK DAY i91FiG e, hRUGAG ebnfrb@dedicd iScoYiEbOl
used for indicating these voltage controll®d current sources Is the synbol
gener al | y ugedpfedrtoi lnsthdaputnigrincdd | UramentiNZ audaeshe idutputderminal €@ idfy

t he operation of thﬁ drive control  devi ?_e, as wll bgcorr_e nmore cl ear, f{)om a
further'20 pag agMRIHe" THEINGSBENN 012 afeEdNISLEPTR OB fRFH, doRitc dSrdiBRbt ed
|REF(VJ 1) | e 2 HCRQUT ial et n t age
controll ed é%%egﬁwéo"ﬂ?@gé&@?@@/ R@Q%pl ed bétC V\D/é@r? M% %ggg %4.

As a matter defvickadthjs kiovl dXEDAVTIevided ODOJEA ddsebebytupnstmintdls decstedent
sunmati on OEQAGUHC“ OnDEOi nt for the currents delivered fromthe first

vol tage 15 G¥RPRNT baDERQ YRS, D5ROLTEnPSORKY by DFROUTES e uPEBR U briR,
and Che cur iegts g4ien bhe SEeond ol 1908 S SRR L8 1GYARAN SOHE G, A1

del i vered by Yhe Seco art ectively. ese”junc n poi'nts
are exppoci téyminalli eating first tiepliferyilNGg Ofard IN2E, ashithlcanditdé the input
re?pectively. The resgective resultant currents will either drive or turn
of f the secderiaalsl offtheseqgndagmplifier Geandte YT brpddPKdd which ceostitate @i ng
par agr aph of_this, docunent., lt.is obvi.ous, 4h he currents delivered or 1
Sunk by t he QHRYIRIR TN DR AREITE" gt | GGFba B VERE v & BHpITTSr
and the currgpbRedsl ivesRdoPY fiRE EebhENthigPERESIHURAr &DPpNAVRaEES 16ARLY, t O
certain boundary conditions, in order to guarantee a snooth and adequate

transition fregradihgy clpeptad B RY1 +H2COVMIsDGERYL iH hed PGDMe, sedombicbrmee

These r’?gat irg?pseryﬁeeﬁy coupled to the first, second, third and fourth power supply terminals
of the amplifier arrangement AA.

The function of such a drive control device, as was already known

from the prior art document, is to accomplish that for small values of the input

signal the first amplifier is active while the second amplifier is not active, and that

30 for larger values of the input signal, the second amplifier becomes active, while



25 will also be further discussed in this follow ng paragraph of ,this
docunent. An additional remark is that the input signals as appe11r3 d@m 2003
between the input termnals INL and IN2 of the anplifier arrangenent, the

| atter being coupled to the first and second i nput termnals of the drive
control device, are straightforwardly delj}vered to the input term nals of
the first anplifier. Thus the 30 coupling”between the first input and
output termnals of the drive control device nerely consists. of a

gal vani ¢ or thetfust ecypdet Dels. offnky skdrs tosoveisatene yhecketrandtipnftemalhg

output term nals.of ;this drive..control device. Fj.g. 2.sho a detailed
enbod nent | SIPEEYH £of Paf CUMTITERE b oheranprilidh Bl A PRsPobne
schematic shown in FthOoridr atdVedeEntt S A%V Rd Pattiant R8s ch"f_‘%@@s@éd f5y Q-
2, not all termnal connections of Fig. 1 are indicated, but they wll "be
referred to rmacthobvahrge refjuldiendasay diptdesnbotAnn diskirtdub siajnat et &s hvellha
made with these figure is that bipolar transistors are used for this
enbodi meRt . 'POREVEPRIN V@ﬁ%@)@i%’m Prvw'm SPRISShEMRIftiST o Engesent hewevs| tieed
with a p-typg. field-effe t r.ansi ry.and wherein each npn fransjistor is
Feplaced wi (i ermEp B bl iPA ¥AhE drMEre it B0 B3 CotileliBEL ko oo,

i npl enent i ngotihe f6lldwiHgtm&for bubding: blbékst he remai nder of this paragraph the
explanation will be given for the case of bipolar transistors. This will be

foll owed by a short dicscepdiiong idediceddi qnydéne beiwddraPIGDIRE3 amd DROOUTS
di fferences for _t odiment using fjeld-effect transistors. The first
anplifier Asu%%agﬂfﬁD%' g.ndzﬂé%ofad iR eyt g% fjhﬂff S*c?%y'%&swg&ﬁm ?ff*F@rO,upr*
‘i nel udi - f NS , n it - first
S pet noner gt Beifa IorheProfRirbRREEh ) 1+ SEIOL b bRy L

transi stor constitut-esrst hend isesdnd rptrent ks, nedspofdenbedai farer AB, and

denoted IN 1 AB, ichis as well coupled tgo the first output term nal
DODOUTI of 14wRlRd Rensesn FowP- dBRvciErmin@s (PEOINT npid REPHN RalongaIssRECr
this drive c I L€ i ipu 0 texni 1. he
anplifier arcgughggrfr%%ﬁxkﬁ. Dg'ﬁ:gn@ IL}:;{;3 I ;gljlﬂt8 h?c;:%?turﬁcl)l{? %%%mo&la{hg%?a{%}eéﬂﬁ-lt'%ek
transi stor Nd@mestibt gémsatchdraacesn appligd tresunsigial) N ebritbisodds & a
anplifier, which is coupled to the second output term nal DCDOUT2 of the
drive cditrofiffaesntieb inpesigralopldthenpaotelifier mrrngenTmItNG edrremii quigrt wignal.
control devige, and the s nd, i nput termnal | N2 .of the ,anplifi.ef
rrangerent T <388eh 8B FRRPL I Peler oA E nehblrB ol REIBIR e deiypred
out put termaabudUb} e tapetiivesbuyblibfrhieial ABthatiREteas pliNer, Gohéreahiorfirst
termnal of N 1 constitutes the second output term nal &JTZ of the first
anpl i fier ABImPliker isrativenphis fis érditated duphednbaf Weeqridve bétnsendhd edeend

power supply, termna f the anplifigr arrange respectivel y denoted
0% and Va8 SISt Bedel 5eH né e SLF P IBRECY rob P Bt siaed WAt S
and V1- QWerﬁQYC&FH?ﬁthnb%tesi%H& bidddlced sl FRCENMEMAME, BURRIYY L FIAdNIRhSoABYL
+ and ABVI - of AB. -12 The second anplifier C of the anplifier
arrangenent thairempotiisignuls. sHovihei drafiing & Fig. dl, so c@rieepgndengsl belterssthe

anplifier and consis of, a p- e transistor P5, Jn.series with an n-type
s stor - NPy ok B e b RiaL g Obfis inele e teReShdpate
input termn i hiied . t Laat, N5
constitutes t hggghi%‘%a&{r%’g[}%llﬁgr%%n%aleml)klg%ﬂg% c%%gﬁssggg%tcgﬁyilﬂégpgéirﬁy

col | ector tedepicals of boll hbecamsi denrs Romandthéls spedifconsrabbditnéraget her

and constitute the output termnal OUTC of the éecond anplifier, as well as
the out gt tEQRESRRNIENAe SEMeRD Hiforvieet supk gehnend The cuEid!ampei 1 er

Cis powered h inr I the _
third and foON sl Foltanspahdena R Rhe SopRPHalEed B S i
resp. denot e@UiA+ca@antheViealisddelnt §esdral i these icOrrEhl, rebp. IRSPOEU Melandcsund ed
to V2+ and V2- thereby constitute the first and second supply voltage
termnals, Ovem &HdTCund 6XUthearsesyonatetinsll icfrpend the Thtereindey eurenit beising
devi ce DCD of Fi %.{ 2 incl UdeSr€ regul ati.ng devi]ce, 15 fqornmed in the

embodi nent  sPSWh OF ANEiagrangepiEt niis REMHi B RS SHEESBE RN IR &r real¥RYkd
bet ween 4je 5teﬁﬁclcgil JHRCL Qb QMBI o&iﬁbm&%iﬁolobdﬁel’hfe' fiS @B Fir\iﬁrCLAB'is The
i ntersection polnt between the two diodes is thereby coupled to the output
term nal OUTaddpteleoaimkl thisifest @rrenfjakentpardrieansbit itd estpivheerivind g wihighut
term nal DCDI N3 of the drive control device, whereas the forward term nal
of D1



20 coupled to the collector of Pl constitutes the sixth output term nal
.DCDOUT6' of DCD, and the blocking term nal of D2, coupled to the co 13 JU 2003
-of N1, constitutes the fifth output term nal DCDOUTS of DCD as indicated in
Fig. 1. The drive control device DCD further includes first and second
current links, CL+ and CL-, respectively 6or med by transistors P2, N3 and
N4 for CL+, 25 and transistors N2, P3 and®pP4 for CL-. The i nput term nal of
CL+ corresponds to the control term nal of P2 which is a -tv%pe t ransi st or
with an em t3 €oUrled e REDSMIN, da the fiat powey %@r@ﬂwtﬂrmmolﬂa‘g@ tleratithadrive
coupled to the, i nput. term nal I N1, of  t.he drive, control, device,, and

ol Tect or 1 6PAIRONssighBcrene e ohi drisdhabrist L RET i serarBfert
current mrnar G808 LSkERS fi¥E andpW4 + TBeH@%uip'@Uftt%Fmﬁfo‘? Whikh A8 ddupied sbors,
the emtter termhnals of which are coupled to V1-. The collector term nal
of N3 is thé&yebPidupl ed to its control terminal. N3 thus -13 acts as a
di ode. Since the base-emtter bias of N3 is exactly the sanme as that of N4,
the enit?®er-col | ect orfistiaghseren C&faﬁebéowﬁ@iﬁedt [kerreahBogrcesr JpBRedtvall t o

t hat of N3 r | el ecti th, transistors,,,e.q. by designi Qr
| ayouti ng t%’é{#%&ﬁﬂ*ﬁ%ﬂﬂ%@ﬁ?ﬁy 2?) Qzleﬁ%ﬁrgi k)hnost %’% le% g'traév '%9 o‘%pr&'oﬂghet o]
those of N3symbehiie kpaplnatihehdRrilagercohrdlieg duF@APESEREs & IRNSMISS
identical, in case the anplifier arrangenent fornms part of an integrated

circuit. Thaesarmlyhosets foorindicatispgstiveds ®@rremds®Bcesi rceortdbe touckoemy fha P2
is thus proportional ¥o (tjhe current, i.n P1l, 'bch equal s the Eurren% i.n N3,
‘and since t RPEENGERt MerdRiKe centPbisries orarit 8e¢9Be dUPRRET fra®,o fyjther

current 1fhus, i ng T i j e e f i in Pl.
Shiis Tl Ui HERD Tk Mist) TR SoRIBE cRrdisdied SBlndRd IREFTPAINE S
N4, is propabupledabetiveet IBBCOMRputind DCPAUDE, whide the sdcoadt yaliogeedantiadled OUT1
of the first anplifier AB, faor thi s%ﬁerg) di nent._The col’_IQ{ctor term nal of

N4 const i t utEsephaoyisep REFeyi ipago heeen dit DViZnkoy DCPRYYT4 e Asi Aal
is coupled t e ficrst } hn . i J u . h {,rd
out put ter mrﬁ%ﬁé}lgi Mgwﬁtmgg?i%&%ﬁ? \;@ov?geﬂbf%{:egb? %'ﬁ%f‘%tgi If'dguort dut
term nal DClI0kiatich tdnejuablors quhietort thet Berrkhissteliveped ftanr ienfitst IMSlthge of
tl ~e secor;d Umlifier C. Simlarly the control term nal of N2,

consti t Pi ngonkie!leg putretlesarreapnesupkdysieedhist elrandmink) pag teg currpatsssingl ed
to the seco L nput r m,nal | f.1h [y ntyol devic wher gby
its emtter rhq/e*rhr% %%O%?s%lg%pﬁ ggar%hﬁ:\ﬁ-cyh?ﬁhgof’ 'hcg ggd bcgeg'é/?'geﬁdl %3 { §P évsoch Qge of

N2 is exactlrieRe |mRMEespeciivedl THestlljunthbn NBdiaRedrd raxpELiay dhdicafld in the
transi stors thus designed that for instance the emtter area of N2 is

propor t i onaldrowirichat Figf INvsL) 1 windh) Zatdspectivety. ITagoes pesdivareswdiost kementsheill

sanme, the current, delivered N2 is,thus.praoportional to,the current

dol 1 ver od by RER O ae St EAe FEeb ST BIPRBT G Boul &8 LENERERBITELP o
P3, whepgby BRowipgdsdraghsolrofliiddcsiment. iitis SASRCGHAS tHeScrpaHl adlitdreltsy
base, and its emtter s coupled to V1 +, the current flowng through N2 is

al $o0 fl owi ngunkriyutite PBremalinigaithe gotrentssdelivaned dyt thei firsbanipifier3 asinibe
their base or co trdo. tern})na}ks are rﬁonnecte t qget her, as well as their
enitter ter fURANS JBJVEEFPUITTS FUReNGSBUER TEyDT SOVE Hie CaFAbAHIOT FERFAg
through P4 qan,Jdans 8h3foRe i’ﬁagf‘de‘?r’@p@ﬁr‘oﬁ?@ ol Gnbom GHET vatk Hopues

t hrough P3. The collector terrriitnal of P4 constitutes the output term nal
of CL-, the feamnrtbatopchaisordelf ithefied doypldier twethegsgroaposté.oftedset eldtmshipsr ent
flow n
g25 will also be further discussed in this following paragraph of this document.

An additional remark is that the input signals as appearing between
the input terminals INT and IN2 of the amplifier arrangement, the latter being
coupled to the first and second input terminals of the drive control device, are
straightforwardly delivered to the input terminals of the first amplifier. Thus the

30  coupling between the first input and output terminals of the drive control device



Lr - 14 through N 1, being the output current flowing into the second

out put ‘termnal OUT2 of AB. The collector termnal of P4 is coupled to the
-second junction point J2, Wiich is further coupled to the fourth fgt m‘ 3
term nal DCDOUT4 of the drive 5 control device, and to the secom{l ing :
termnal I N2C of the second anplifier C bjn t he enbodi nent depicted in Fig.
2, the first and second voltage control 1 &d -current sources, |IREF1 (VJ1)
and | REF2(VJ2) are part of one common circuit, forned by transistors Pb, P7,
Nb, N7 and omeerebinsents fir¢ eattlvanicrere matgFconnemtient iThet swvkt dgsue dat rtbe | ed

current source |REF1(VJ1) of Fig.. 1 1 hereby 11 | 10 conposed of
transistors B ',”%%8%&’“?% 1%%?'P8Htosfsfhﬁ.r%@’elﬁﬁﬁ0[ﬁiﬁ\écg‘econd vol t age
control I ed current $Rj~.”?esHoRl§F8(él’ét%)leél’ferﬁbSdinJrerﬂtSoP%”Pr%?FFEP%H&@I“%‘F Shers
P7, N7 and N6 and of current source |IREF. Since the functioning of both
vol t age contunglified ccumigentens ofithoe scHeRidtic {(Hélin )n Bigd 11 REBZ{eVA3)ndt Dveeoyd

simlar, the explanation wll onl K be given for IREF1 (VJ1). 15 Transistors
P7 and N7 athe deewing akFgi ddewtglhtesminel eonsictiers 6f Figer iavalisdigeted, but
connected tg their_base term.nal.s, and since their base-emtter junction is
forwardly bilsded!bhe [RETPAAL 1 At PO Lhe dorBrop7 T SodbEmPL B U2 bEn
the enmitter n%dé“%iﬂh&h@?éﬂﬂé@ﬁé IsOh¥2 bipdlar Rehveehs EheLted P B embtimLpal s a
fixed current source, IREF, is coupled. The current flow ng through P7 and
N7 20 thus dtpradver dmeembodenentdehérear edchypniphirenfistreds cypleestt witbur petypahi ch
is al so denqt F. Transistor, P6. acts as a current mrror, for P7 since
Lheir base ERTPHETGIAE S PravRarer ot foer s eplogesl wihie orbEe

toget hefg FgL|d Mer-18 L st QU %ﬁpf rent . del;i the
col | ect 09 ogﬁ%PGgﬁé‘s&tmélsgﬁgﬁ tégé IeEIJ:dI?)U .éﬂ"&ﬂ%ﬁ?rﬂwg ﬁ?éﬁgﬁg O;(%{%egzritg%(i on
point J 1. Toe ré@bijdencsfi s poradragh ltheadxpda@didrheilbasegicer fenthd rcase % i s
delivered, the sum of both_currents then being sunk by N4 , being the

out put transiRler tensigtars. bisi willvbiel Tolloavas Py ofn 208 discbssion dndiseting rtbdiof f .
Fol l owi ng e i th PRkl F.t LbPS = | c~+ .30 whereby .l bPS denotes
the base cur i Bfbs sHepRRRI ERoldier ihe wAibadime] fsil fEREHARH el i Fact or
current of N4, bei nghthfrseWihglilesUAB Eowhenf Figst2 Gyird erdry | bimielCletoss NAB

| c~+ was_proportional to the output current delivered by the firstoutput

t er m nal 5 oUPIRffieagnclusinaimentleq firsLipityPoioasigpogtanateshaithtRl, and a first n-
const ant 5denoted k.. equation (1. C S| REF + | bPS, = loutlln the
transition Ff)_éog(al grﬁms' %?E%BB?Tﬁda%%i @?E?E‘EAﬁm rsO|v¢/8Wm3£ O(E%Fe%'g)fﬁe\/g@nf'ﬁ*é”

col | ect or - efohtRites URé ERY id Ut S&I@RinEPoéad B plifier ARSerfoiéd 8t ABNERIBNEs
multiplied with the current anplification factor, denoted ~p5. Both
currentsi ) wed teupled todke isst output tesmandli PEDQUIT exft ibe diiver epntrolf dedcear e,

duri the t i ti [ ' i, nt [ RLOAD. he..begi nni

of the trandh FE PEd: i Aeh P STET iR Gt 2B el dPveerndinihs FRraRo,
At that200i BErkiREl RS FGHE TBRbIITEr dPahgahedt ART 8iramehy Mld a¥MRY RAMAIIIQR s
-thys validl REF= k loutl (3)15The end of the transition region is defined as

t he poi nt whie @-tyhedwmsster N ornnshitwtés thet senopli ihpet tdrecomelN 248 of 118 fice t he
cut off of the f.irst lifier, i,s t ai ned, when  one .of Lqdes, D1, or D2
bi'ocks. the SUTRkfISsHPERS cRoblet Yo 166 Seivs P I GUNHDC O RBIF2 e e

poi nt. ol | owRgsARliomoL dsAlVoE feriinaF DEDINA &) whis Lo s aspandi ng

to the voltage at the termna corresponding to the forwar

bi asi ng vol teagethaceossd inpdit teniasldiNBloDihe o pliieedyrravigsmest@rad he out put
signal at the output_ of the arrangenent 25exceeds V1 + m nus a di ode

vol t ageZ2t he di ode \mhp|60dulp@ek*?fmm@h@£|°?|cew*ﬁgfeﬁrfb%fmsfmtpta* p1Imingl (R T
output term s out put r 0 t | St 1, and.
consequent | yorfgtbetqk’?[eg]t foi]:'ﬂg{f%gnp ‘i ﬁg{e,(ﬁvn\fhlel E?l eggorbfée%@ uccgij(’j r\ﬁo c;%ggguifa? o]‘rfﬁe

t hat poi nt  oReEsANLLIRA tRiiRG] OUT205 the ting esidns Amlifier Cw il be active

and30del i ver an output current which is given by the follow ng equation
The first amplifier is coupled between the first and second power

supply terminals of the amplifier arrangement, respectively denoted V1+ and V1-

30 . The respective thick lines, respectively coupled to V1+ and VI1- thereby

constitute the first and second power supply terminals ABV1+ and ABV1- of AB.



~~Jif ~i 200 - 16 lout = ~3 PS (k'. IP2 - IREF ) (5) Wereby | P2
denotes' the current flowing in transistor P2, k' denotes the 173 JUN'@ga
proportionality constant between the currents flowing in P2 and Nd 5 (3
denotes the current amplification factor of transistor P5 By nmeans of the
feedback realised by the feedback resistor RFB, which is showm in Fig. 1,
but not in Fig. 2, the transition betweedZai| regions occurs snmoothly. It
further needs to be remarked that the first anplifier acts as a class 10 AB
anplifier, such thatThal seoadaungifieheC péthe nefrdifiencerdpigamepoirt em beatirthkntDC

current is flowng, _in_order to avoid cross-qver distortion. A person
skilled in tHewr F'Q-Qd'épfﬁé‘aatt‘ﬁ%él”ée tRes & ?rmigla"ehgnéf%ﬂsf%ﬁégeo-fype

ransi stors A b i ridk wB0d NS1ECFRIRHFLONS! THLASIAY) ROFLS) 3

. [e)
that a cl ass operation 1S obtal ne ince isTis not real evant to

the inventi aRerdd)i CorkhiRREd thd IflrstnPouP@efriinaNaN 1D i heusseAdi BhpIidetaiHe
Until now all equations were given for the first current link and first
vol t age Gontaauitiodderounaleatt NSownrstiuteshine feapndegati eemedd UNGIné thof s¢doand

i nput signal, E) 'ul i ngol nda pgrsi,ti vse feéc rs;i onI ofr e o tnai gnal . q
Because of tH® Bycodecithdeduinglsetlebaipirpprsigrra fndst3ANeste

i . hal. . : . s A
par son_ski |1'S4eTEP i BptALIPRE bhlkes SehoEl U P e e SR pBPHEpTHEN %, <

case. By carwéllldsytHeuduftt feemincdnQIUTt @ sthenahpllifieatdigeprents Tt t&aind he
currents generated by the p-type transistors for negative excursions of the
i nput si gnal ampkfiesxGcis| gowered saintheathirchandufovetht Boywenevpplias, lspupled e thepe

a0 458 AT Bl A e B B R SR e e TR
such symet r§anfedV2RY aAGAIN, THAKREK liREs H FRNDI P8HeRfivdly 8BSHIBHAE SV S Afyd NS
and Pl and N 1, such that the inherent difféerence in the current
anpl i ficati o¥i2{ therayy bwishibde thedirdmhdmecandasigirdy epBoge tearonpelss &MEG- faod by
means of thec%_rrgp%ieqsrégor?é Qtﬁﬁif}ei%?si stors. 13J UfV 2003
The drive control device DCD of Fig. 2 includes a regulating device,
15  formed in the embodiment shown in Fig. 2 by the two diodes D1 and D2 which
are cascaded between the two collector output terminals of the first amplifier AB.
The intersection point between the two diodes is thereby coupled to the output
terminal OUT of the amplifier arrangement and constitutes the third input
terminal DCDING of the drive control device, whereas the forward terminal of D1
20  coupled to the collector of P1 constitutes the sixth output terminal DCDOUT6 of
DCD, and the blocking terminal of D2, coupled to the collector of NI,
constitutes the fifth output terminal DCDOUTS5 of DCD as indicated in Fig. 1.
The drive control device DCD further includes first and second current
links, CL+ and CL-, respectively formed by transistors P2, N3 and N4 for CL+,
25 and transistors N2, P3 and P4 for CL-. The input terminal of CL+ corresponds to
the control terminal of P2 which is a p-type transistor with an emitter terminal
coupled to V14, a control or base terminal coupled to the input terminal
DCDINT of the drive control device, and a collector terminal coupled to the
intferconnected control terminals of current mirror transistors N3 and N4. The

30 latter are n-type transistors, the emitter terminals of which are coupled to V1-.

The collector terminal of N3 is thereby coupled to its control terminal. N3 thus



- 17 Fig. 3 schematically shows the 3 regions of operation of the anplifier
arrangehent : a first region where only the first anplifier AB 1 aAghLv a
second region, being the transition region, where both amplifiers ﬁﬁﬂ
are delivering currents to the output termnal, and a third regi on where
only the 5 second anplifier is active. In the region where only the first
anplifier ABis active, thus for |ow valué&s- of the input signal, resulting
in values of the output signal anplitude beneath approximtely V1 +, the

second anmpl iddehs bSdighE: Sihbé $he& dasnmingepitt aFdNBYs bk@cmnaéasbhwgeﬁhém
voltage controlled current sources. Indeed, in this regiont ~ ' 10 the

out put curr e‘ﬁd bl drhigtef-icobiectamplrirériten N4 cendie trivae thesame oope:dmrabuel to

produced by links is |lo than the reference current. For the
Pl ot “ourr adhat pﬁﬁ%gwp@iu%s@ﬁ@w 9 beth VENEaGE ot PEIIeE@NS Péﬁ?y%mgce

the refer enctﬁer%uguc%n{h 1Fﬁ,fe%ﬂe.“‘a 2nash %‘F l\%”y?e ro ﬁloﬂ&?’r YREE b @W ng
Ob r educed. |ncest Igé

t hrough P6 is he base- ter voI age o

still ar gundleile7ké/e |M%ahé hemfndsrupt intrwm.bro%nmtehaoaslr.a@mcoll nmpﬁosf‘eaﬂweon' y
be reduced by dimnishing the collector-emtter voltage, thereby pushi ng

t he bi pol ar amahifsérsewangerment fanmsapartaefi on lofegrcuhedd@rqudgﬂbn samhe holds for

collector-emtter v cross P6 is there duced benea
resul ting i Hr‘?rfféﬁ%régﬂ] ﬁgtp g‘\'?&?tﬂa%)éUUFmP‘? ltp% 'HEE ROBP 'O”ﬂi T%%%ﬁgréauence

the second appy 1} Qq bgv&éﬁhe €OrrLht i sNgbefh@%crahﬁé csnsnﬁ.%nrw%gtmlﬁga i's

valid for the sécon tage controlled current source, cou

second curr edtthkicokreanth NG, thiexngirshiothubBlowRegrin kN4 hqﬁro‘pbﬁibrtdhms the current
coRfi guratl on, the em tter-base breakdown ]{obl em which s inherent to
the eni t'Qer -Hewinawier Plopbradie cotipvhedrrant R die ftﬂ?"oﬁérée”*nmﬁhecq’%*e &yl y

vol tage pat hP?th%t hﬁd FN);O é & ascﬁ 1‘8; 1R chu’ré/ 1e£ur CC{frmezfﬁ th%l: é@'lﬁﬁﬁglﬂt

| ndeed, both rers, e co or ou

is wel | knovouT @fmerfﬁs}rbrabl.ﬂ;éredslfar&me edtdodifaht, vleeFtomreemném&hat ef pi4 t he
art bi pol ar technol O%I es the coll ector-base reverse breakdown volta | s

nuch hi gher edvstitutesctherdutpertetrawe! bf MQUW*\}@Ikt@g‘é Tlmmf@,m@h@bmqoup
o BT R LY s AT e S B el
I nt hg s§[1_gnlgbmgfr3%fghe?dr%l cdH’rRQ'oQJ\/lc@DnThlﬁﬁPﬁlPd dUMBUt teFratl BODS CER is
thereby coupied to the first input terminal IN1C of the second amplifier C.
Similarly the control terminal of N2, constituting the input terminal of
the second current link CL-, is coupled to the second input terminal DCDIN2 of
the drive control device , whereby its emitter terminal is coupled to V1-. Thus the
) 20  base-emitter voltage of N2 is exactly the same as that of N1. For matched
transistors, or transistors thus designed that for instance the emitter area of N2 is
proportional to that of N1, with all other layout parameters kept the same, the
current delivered by N2 is thus proportional to the current delivered by N1.
Since the collector of N2 is coupled to the collector of P3, whereby P3
25 acts as a diode since its collector is coupled to its base, and its emitter is coupled
to V1+, the current flowing through N2 is also flowing through P3. P4 again acts
as a current mirror for P3 since their base or control terminals are connected
together, as well as their emitter terminals. By carefully tuning both layouts, the
current flowing through P4 can thus also be made proportional to the current

30 flowing through P3. The collector terminal of P4 constitutes the output terminal of

CL-, the current thus delivered by CL- being proportional to the current flowing



be replaced by n-type, resp. p-type, field effect transistors. Remark that
for field effect transistors, the proportionality factor betvvegﬂsjowf
flowing in transistors is obtained by the adapting the dinensi 2803
gate area, nore in particularly the ratio between the width and the |length
of the gate area. 5 A further remark which needs to be nade for the case of
field effect transistors, and nore in panyicular netal -oxide-field effect
transi stors, abbreviated with MOS transistors, is that these transistors
cannot condugfo gk R M iR otu@&trc&'%trﬂ%wr%gr Mdahe sERYS tdtﬁ Gilfeh @Mal

di fference between the voltage controlled currfent source and the current

| i nk cannot @UIT2eftAR second anplifier since the | i 10 input inpedance is
infinite for MOS transistors. The circuit as shown in Fig. 2 however st|II
works in case al | nphetsolrgpstesmingred s suelphip hrveecoa@hweﬂﬂpnpqﬁw
transi stors re P n by th fact t ou
transi stors @é‘é‘ ﬁfé e:rv(ég%/to ?‘%}/ﬁ?t@ g@f’ph Xr’ sfé "qhe %I E@] rre?ttrﬁe Jn%‘

di fferenge Ic%nn%r'dana@sorrthotmb%e@&tdp &r‘rerﬂr.amnn\rmbﬁ@ﬁg&ontﬂrcﬁﬂﬁtr@é@ into
a voltage difference at the drain of fS P6 or Nb, in order to adjust this
transistor to the cdnrtbatemhq»d)srmthtbdemcttedcmrthgna IthekfrrstSnndesetcbné vrliaige i s

coupled to the g Oﬂgof P5 or thsdlffg ﬁ@geﬁtvoltagew thus drive
the second &fpiofe rcurrrenbsowceﬁdﬁéFhNJéhﬁa m(Vét) reBhat PaEIMMEN an
anplifier ar e I t r Y , t

used in a 20 J%U?Tg"r?g'nt ?@Cf?%rgstﬁgrs 3 'K’?e'f\lrge@?%@trttif(lBrpe ?&ﬁs}rcﬂﬂ Cuir;étm EQUQFIIkgﬁ

by a person Fé Iﬂrﬁdvblnbgehetoarrbue&uehrawrdbtgureeerREFalrvmwt@ﬂJtFrgtrml iid 11Bereby

(i ncI udes two pre-anplifiers, denoted AinO and Ainl, two |n{)Ruts of which are
colpl ed 18y nesanrosst gh trqrﬂpr;torr 61,8 oN7Riomd, thev\/éue@nteﬁowrﬁpu §FofThﬁ/h$Q:Cﬁnd

respectively rneceive,t ut, si naI ut sr nal in.. The
first pre- ar%bcr“"r@. eﬁanroﬂfﬁj 6HBSUE s? Il%%l‘f@m@ O# [9 pI et @posfg i F%'ts'%%ré of
a second varpany §RPING bRE AlclAREEEIIe GRIFFOt smcé\m fGﬂlﬁoﬁﬁ‘f‘gOBFjboth voltage
pre-anplifier output termnals are coupled to a second one of this second
vari ant anpl idnitedledr rcartge’rnenvrceihda%lﬁ:wétbn@ndarlR&Eﬁ(‘dJljf i§ i grry 4sinailce, ahe

i denti cal struture (rl]elr rchit ]W_L]gsllghtly different fromthe
one shown in® %PO ion wilj oy, Be Ve Oé i arrangenment AAO, the first
anpl i 11 qs i ncl uded 3fahheprl b7 bHdCRIPRTEdaling? di- HKRRs! SiARS | RERT ciidior
coupled via two cascaded di odes, mhlch constitute the regul ating device of
the drive cohetmcrriola:lewe o:@nnededntonthem base Yafhinats; andlSirtcgpibein hass-stratterN

10. The second a ier pf AAO,i s tituted by t.ransi tor P0|n
series with WOFY swierdt SiosrEd e tséatrttmttﬁt sl BUiepgpisEnPs Zecond
anplifier isycoupl ertq h& 8 N Bttt ML M AENHAI M TrmBlald Be_
anplifier arrangenent AAO. The f anplifier of AAO1s powered by t

| ower vol t agkxepoywarers ugapirdées IRER tshcoupzllécag'étse YarrenafidwMg thrmughrfé?spndpldwer

supplytermnalsv + and V10- se lifier of AAOis wer ed by
%h. gH& vtbwfa@woge\tb@ elurﬁﬁr.@ver E’ ’gég Kea/xurieng wrceivwhlc eSp8EPi ve
r supply d h r v ed
by all four %I%rg% ']ﬂkrs (??Q‘S's uI(Djée/Zé)d%eG-sgl ges k%ﬁ @I(Prjrpze';gé/r %Zn% ﬁg%eﬁelp%e
regul ating drevmrmls bWeJJQJth!hleir&gﬁlﬂéﬂMrﬁﬁhél@ﬂa@tdrﬁfﬁctétbiﬂg@ﬂﬁer Abi Rfensigai n
formpart of one conmmpn circuit conposed of p-type transistors P70, P60,
n-type transirgessters\iandidld, dricenentcdmiversst by the eqlteciss af lSREPS eadalcign be
observed fro i ptersection,.poi nt the two dio DLO and
const | COErmamerwrienfin To&ii Rl P88 bl B T Tinbite P 7L 9158,
coupl ed 230t BddeSturRit Rkm P8 1 il e AAOWINT 108f 0BG iHrerdt® 11ers BERIGOs UKL pUt
term nal denoted AAOOUT2. Both output term nals constitute the output
term nal s of by he dbéihgriesbudut tnanpiator il e is veelt weenn Wiein the bredndlddw
resi stor | so coupl ed. Remark that the first output term nal
AACOUT1 of A% 'F@Oé'@upl ed, via a first feedback resistor RFB1 to the second
pre-amplifier Ain 1,¢ . out put term nal AAOOQUT2of AAO i s
coupl ed via a second %gﬂﬁ@%abgﬁ%ﬁ?&%%%&) to the first pre-anplifier
Ai nO. Besides the ad@®EFi+ofgl =oltput term nal, anot he{ di fference between
the anplifier arrangenent AA of Fig. 2 and the arrpll i er arrangenment AAO of
Fig. 4, 3& concer nedvhgrehytihe denpieative bpeksyrrert fi@niPoas with the coupl i ngs
to these current 25 links. In Fig. 2 the current links, for instance CL+,
were conposed of a first current mrror transistor, bei ng P2 for CL+, for
mrroring an output current of the first anplifier, followed by a second
current mrror circuit, consisting of N3 and Nd for CL+ of Fig. 2. In Fig.
4, the current links nerely include one current mrror transistor for
mrroring one of the currents fromthe first anplifier. This 30 transistor
|s P20 for mrrorlng t he current of PlO be| ng the current f|OWI ng |n the

o, Y o, - S "



~ ~" ~~~ 2003 -20 N 10, sinking the current of a second output term nal of
the fir'st anplifier of AAO The collector or output term nal of current |ink
-transistor P20 is now coupl eddirectly to junction point J20, V\/f'[i'(ﬂ'] JUN 200
constitutes the second input termnal of thesecond anplifier. Simlarly the
collector or output termnal of current |ink5transistor N20 is coupled to
‘the junction point J 10 which is coupled]go the firstinput terminal of this
second anplifier. In the first enbodinment of Fig. 2 theoutput term nal of
the first current link CL+ Wagn6RYRhSEoN&1dN&rtdri S NANSh@MROL et Whi ch
was coupled to a first |npuct termnal IN1L C of the second anplifier. The
reason why in this second wvank apthefirs kerranplink Cer- ar r angenment no
additionalf) 10 current mrrors are necessary is indeed |inked with the
cross-coupl i ng of tREEEJarr¥at ProprEcaaliohehoyiRet farent deltverask by dg dirst

si gnal appear| p%“, liye he, first amplifier. (s not
inverted w t%ﬁltél‘gst%éreﬁét 0 ﬁzadoﬁn'aﬁ%tagggdgéaﬁ’lo%bcgil%udﬁi %ycoor?tr?%%'ﬁopghﬁh%onc?mrﬁut
si gnal appedehbBi:dit, LRGN 11) Woidihed S 1 Nverted. I n the enbodi ment of Fig. 2,
both the first and second anplifier voltage outputl5signal were inverted

with respect to thelREfpttibgigkaloutthe second currentymirror ofthe current
links of Fig. 2, for instance conposed of transist ;,s N3 and N4 in thefirst

i )
current link CL+, h&d PRdrEstoa [IoR 7R H BAG: ABPigksefBi oh vellnet iormpre

whi chi s n0_LANGer \{ICERSAIYerhfhet NE-SREAN,OHSLLEML Bhe BULLWL XA HABLGH

AAQO. The second dnplifier arrangenment o S secC varian

Fi g. 204, al tPBougbltiphéd exil thd thirehindhfAifieshiom f@EEEr davdted 08,0V BHIHOaG rEMie
drawi ng, includesa first anplifier conposed of transistors P1 1 and N1 1.
The col 1@ct deutilerasi wall sasofisoemitteraawdliestooraireame afolipl wd, \dusingi teesobdifioand
D21, the intersection point ofbo O cpnstituti t he second.out put
Lot i nal AATERIPD. BPi 1 EsiTIoRPRPL & The PangRIfEh®! TR raera@intt 1Bht put
term nal AAl AT omslyi i £ r .t he
First out put orer el AT Lol R 11 arr ot BT EIne B8Kd S Pk
second anpl idlscererofandiollbsoanppsetbrol thusavididst ors P51 and N51, the
collector termnals bot h transi storsbei ng coupl ed _t oget her and
constituting the out”gé_ﬁz ﬁiéPW’i]nal QUTC 1 of theseconc(%npl ifier and the
first opsput term nah ARly Qe of, 't'il})r? r?ﬁ%ﬂng ééfﬂPrléc{ 'o‘Erfﬁgaééi%P%{E‘? GreAL.
The first anplifier is again powered by e | ower vol tagepower supplies, at
vol t ages VI corend fxlm, thei first egpplifiery betemes nadrs. Binck theardt off lof3thH JiNt2003
-21 V11-, whereas the second anplifier is powered by the higher voltage
power suppl i%BPlfigrtis pinegewhenon;Phiboth diogesclpett iRe hleesi g sutet +
and V21-. T j v rol__dgyi f t C | i,fLer arran nt is
power ed by rz%lgfrr%ﬁju'rﬁ %gjvtar] gﬂp%?q@;f%%dﬁ?\ﬁﬁlgu?egog@gi eéh(%rh Or'%g%ﬁzftl'ha
devi ce whi chquarfish$iotdsof 5 the two already nmentioned cascaded diodes D1 1
and D212) a circuit conposed of transistors P71, Pbl, N7/1 and N61, and of a
copstan?Ocurrent soloet\REF= Mihts circuit is again Basically the sane as

the one shown in Fig.,2, or_the ong used in Q aof, Fi.g. 4 r.-providing the
vol tage control | ed gvdfrhrzve?i’t’ ngﬁ?%oer%ﬁ'ﬁ%??/\g?nv?lﬁ@ehgdhé\*/%m'aafegygpmer suppl y
terminals and the j ik Voled?risPbidingOtoRE feHId@NbiakingKilRigel dtirssSE eiduk,

anplifier arrangenent again nerely consist of one current mrror

transi stor, dsebngOP2Y for the current link coupled to the first input
termnal, and N21 for th ther current link coupled to the second input
Lorm nal " of thi s amgideet  RanEu iR At PUk RGeS Ouled Eihg orprgera
currentakin [ he: cql : 1 T ] [,on
poi nt 931 wireRse s e Fe AR e (OISR SRR AoRih B
second anpl iMli-ervia Pheodbe putpdteerinal @ET! Niee segaiduetent efitthé tksistaeihig t he
collector termnal of N21, is coupled junction point J1 1 which is
further coupingdceeseanenty péthe st ametiemarliohus rhe setissd tenperer irem teitnce
t he operati Ogair?ff rpoth anplifier arrangenents AAO and AAl is 20 very simlar
to the al reaPy de&cri bed operation of anplifier arrangenment AA of Fig. 2,
this will not be repegiethat IS AN ohki IHeesedondt B pHFEr @Rvikasd btidehhye
the simlar equations for defining the transition regions for the

enbodi n8at s dethwenam pufiiuy cudeniThkichas pivednfifyehedclésviagequadionegul at i ng

devi ces which control the first anplifier, via the second output term nal
of the arrangenment, whereas the current 25 link proportionality factor is
now nerely a matter of controlling the dinensions of



2 transistors in stead of 4. The sanme remarks concerning the replacenent of
.the pnp transistors with p-type field effect transistors, and ttie m
transistors with n-type field effect transistors, as those give fa) e?ﬂﬂ:‘l
enbodi nents of Fig. 2, are now also valid for 30 the enbodi ment depicted in
Fig. 4. '~ ~ .~'"~ 20D3 -22 V~/hile the principles of the invention have
been descri bed above in connection vm'th-skécific apparatus, it is to be
clearly understood that this description is made only by way of exanple and
not as a limtation loot &g selopk, olREMe i nvention, ag)defined in the
appended clains. r ~ ~ (~~D~~ 2003 -23 CLAIMS 1. Amplifier arrangenent
(AA) including a firéthereiput, denotenthe ¢urként fooupd edirbosistof iPRst i nput
termnal (DCDIN 1) of a drli(,ve control device (5CD) i ncl yded in said
amplifier arrangement (AA),<'s&egoissile PeepeTianalfkrragiapbeeivesn theicyaieny a

first out pUtﬂrS\si.rng}inJQ(é\Wl ) coupled to a first input term na (I NLAB)

of a first anplifier ncluded in said anplifier arrangenent (AA), said
drive comgrol device (DCD) fRyt&edted fHe EHdY BnSIERENEN PHEBHLF rERELIBAIPS

(DCDAUT2) coupled to a second input termnal (IN2AB) of said first
anplifier

By means of the feedback realised by the feedback resistor RFB, which
is shown in Fig. 1, but not in Fig. 2, the transition between all regions occurs
smoothly. It further needs to be remarked that the first amplifier acts as a class

) 10 AB amplifier, such that also around the zero reference bias point a small DC
current is flowing, in order to avoid cross-over distortion. A person skilled in the
art is adapted to select the dimensions of all these transistors, shown in Fig. 1,
and their zero-signal biasing points such that a class AB operation is obtained.
Since this is not really relevant to the invention, this aspect will not be further
15  discussed into detail.

Until now all equations were given for the first current link and first
voltage controlled current source, thus for negative excursions of the input signal,
resulting in a positive excursion of the output signal. Because of the symmetry of
the complete amplifier arrangement, similar equations are also valid for positive

) 20  excursions of the input signal. A person skilled in the art can easily adapt
equations (1) to (5) for this case.

By carefully tuning the transistors in both amplifiers such that the
currents generated by the p-type transistors for negative excursions of the input
signal are exactly the same as the currents generated by the n-type transistors for

25  positive excursions of the input signal, this symmetry is obtained. A person skilled
in the art is further adapted how to obtain such symmetry, e.g. by again tuning
the dimensions of transistors P5 and N5 and P1 and N1, such that the inherent
difference in the current amplification factor between npn and pnp transistors is

compensated for by means of the dimensions of the transistors.



(AB), a third output termnal (DCDOUT3) coupled to a first input term nal
(INL O 10 of a second anplifier (C) included in said anplifier]d JNg@0t

.(AA), and a fourth output term nal (DCDOUT4) coupled to a second input

termnal (IN2C) of said second anplifier (C, a first output termnal (QUT1
) of said first anplifier (AB) being coupled to an output term nal (QUTC)

"of said second anplifier (C) and to an output termnal (QOUT) of said

—

anplifier arrangenment (AA), 15 said anplifier arrangenment (AA) further

including - a first Figugmcxewfikagﬁsﬁﬁﬁmwg rk¢ @lns"E)F_cFFf%‘r'@tli@rd& theqhdiSikr
supply voltage termnal (ABV1 +) of said fi rs? anplifier (AB) and adapted

to be coupl edrahgemeht r sitfipbregyios wipry onty e firel burgrifiea ABi is sictiselpplsgcond
voltage, - a s,econd_supﬁl y voltage termnal (V1-) coupled to a secand
supply 20 vEtdiafe beanithal renehan ) regiosaminers reethagpnlficsy ABamnand g8apt ed
to be couplgd;.to. a seco oyer s Ly which delivers a second suppl
vol t age whi ?ﬁl'\%es”nﬁo?%ﬁ%ﬂgzﬁi% %U@Prtérs%'ggﬁ %des"a?{%i“fir?%'to“sh@s{%/ o\?@f %ﬂé%e, -

a third suppbopndodhpiertietaiivial (V2+) coupled to a first supply vol tage
term nal (Cv2+) of said second anplifier éC) and adapted to be coupl ed 25

to a third power sujpthe wiom vwhelre vanlys thae tikst reanslifigsl AB vo btiage thas foutdavh
supply voltage termnal (V2:) coupled to a second supply valtage termnal
(Ov2-) of splresioha bl sidnd (&N ad aof oSt BEOL 6 BPIFYLR £ h

W th respecte o BRI R RSPy HetieF URg o MBIk SRR L2 DR e RTER 1o

difference bgtiheenerdioth shihedvaiage! dontelitdaerand ssaicds.fladeéd) isubR segieh t age
exceeds_the difference between said first sup I{_vol_tage and sai d second
suppl y @I t speoutarticyrent etiyhe &ird oser!died isshshl T@G t$ migeredsvalge @rpdusad be
with respect,  to 5 than said founth supply voltage or -said fdrst suppl.

vol tage is :;‘P?)%P”F 'Htaﬁm(ssafsdpc%\%elrr {:Ih°§ u%’pﬁogeféﬁﬁchg%gres'ﬁl 505#?%(3{”510%‘{? %’thébi ce
(DCD) bei ngcadgletied the fpg_r\tcrlm(get fentefiedad ratht @buhdl, dhd iréfterR@PdUrfdRINREAB)

and of said second anplifier (C) based on the |evel of an input signal

appl i ed to sandd hpngert lee wionkl by INL The current flowing through P6 is thus to be
reduced. Since the base-emitter voltage of Pé is still around 0.7 V, via the

15  coupling with P7, the current in P6 can only be reduced by diminishing the
collector-emitter voltage, thereby pushing the bipolar transistor into its saturation
of triode region. The collecior-emitter voltage across Pé is thereby reduced
beneath 0.7 V, resulting in the base-emitter voltage of P5 to be cut off. As a
consequence the second amplifier is off.

20 It is obvious that the same explanation is valid for the second voltage
controlled current source, coupled to the second current link and to transistor N5.

Remark that with this configuration, the emitter-base breakdown

problem, which was inherent to the emitter-follower topology combined with the
diodes in the lower supply voltage path of the prior art class G amplifiers, is no

25  longer present. Indeed, both amplifiers, AB as well as C have collector outputs.
Since it is well known to a person skilled in the art that with present state of the
art bipolar technologies the collector-base reverse breakdown voltage is much
higher that the emitter-base breakdown voltage, this circuit thus presents an extra
advantage with respect to the prior art ones.

30 The explanation given until now was valid for the case of bipolar

transistors. In the schematic of Fig. 2 all bipolar npn, resp. pnp, transistors can



1 10 said arrpilfl er arrangenent having a current gain larger than one,

charact'erized in that said anplifier arrangenent is having a vojt |
| arger than one. 2. Anplifier arrangenent (AA) according to cl 3§%§Q§3ﬂd§

characterised in that - said first it put terrninal (DCDN 1 ) of said
drive control device (DCD) is coupled to said first output term nal
(DCDOUT1 ) of said drive control device-(I8cD), - said drive control device
(DCD) further includes a third input termnal 20 (DCDI N3) coupled to said
out put ter miakeglOtH) befn-yaedresmplo- Moer fieldr effege et isiofd) Reraaiidihdit ifue field
control device further includes a re ?tl ng device (D), an_ input term nal
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is coupled to said third output term nal L of said drive control
they

device 5 (DCDyTerdaiodréd poe toarquerent ||InhkCC(n®|9#)drhe| sedand e:dnpldlegmmeaﬂ@ at

( t tput t | t first t whi dent
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propor ti onal g feddeiuiditn ARbldlE Ediahs st dlafd fplaAUAHIMES ARG ERTL )

of said first anplifier (AB) in case said first t 1 10 anplifier is active.
4. Anmplifiertransigngementep(asdl badthdOdi orgest dO)Cﬂhalfntf&hcttmm:fts@rur&etdunmsfbl’sat

said drive contro]l, devi ce . DCD further includes a fir vol tage control | ed
current sour'(gz’@f*él'ﬂé ave gl 3%%* ﬁ?ansmcsew%éw@a ﬁ‘?’?f& o YaT@%“ri%o*!

supply termpal c(&f\;ggi’%r \?\Lmﬁq}eéjsfaﬁpé 't feﬁqobf% nﬁfBQ?Uglm(]ge( Aferdd & ﬁ\ér(f‘ljln osaI d

junct|on poi nt I's coup et ween sai d output termna

first cdirenkb lor ﬂ%é,(t@l_drr)dealfmi oslmsd#hlhﬁﬂcdmsﬂtdrput\‘hé ementim oI e abrreai d
drive contro| deyvice ( delivered by said first voltage
control l ed clink eﬁ@%@&r r@'r( IS 9 t%t oeepEident Non thin e ieepeg o selieas g

first junctigp mgg@t”vg‘mgﬁ%é?df% éf‘[ﬁ)érl fier arrangement (AA) according to

claim4 characterised in onset of said second anplifier (C is

determ ned by the CuFigent sHeli wat ethlindisring dfi 6 Sdecyad tagRirg osft 6A1 beglifier
current source (IREF1 ) and by said first 25 current output signal
gener at ed byogangemepstasaidingt 19 ithR prgsept invention, but this time” used in a

. 20  differential output amplifier configuration. As is well known by a person skilled in
: the art, such a differential output amplifier includes two pre-amplifiers, denoted
Ain0 and AinT, two inputs of which are coupled by means of an input resistor
Rin’, two other inputs of which respectively receive the input signal from an input
signal source in’. The first pre-amplifier AinO output terminals are coupled to a
25 first one of a second variant amplifier arrangement denoted AAQ, the second
pre-amplifier output terminals are coupled to a second one of this second variant
omplifier arrangement. These second variants of fig. 4 have an identical
structure, their architecture being slightly different from the one shown in Fig. 2.
For the first amplifier arrangement AAQ, the first amplifier included
30 therein, is composed of a p-type transistor P10, coupled via two cascaded

diodes, which constitute the regulating device of the drive control device, to an n-



6. Anplifier arrangenent (AA) according to claim5 characterised in that
.said first current link is further coupled to said second supply voltage 30
termnal (V1-) of said anplifier arrangement (AA). ~ ~ JUN 20®I:’5 JUN 2003
Anplifier arrangement (AA) according to claim1l characterised in that -
said anplifier arrangenent (AA) further includes a second input term nal
(I'N2), said input signal thereby being ajdifferential input signal applied
5 between said first input termnal (IN1 ) and said second input term nal

(IN2) of saidcamahikicer naor a”H%”%Qéor(dA@mprﬁe'?abFi ARG e SPRifRld Cﬂaz/v'p pé DCD)
t hereby incl'udes a second input termnal (DCDI N2) which is coupled to said

second i nputraheistair FSI0 i6lN2ips ofithsatybeanpisistoel 58 ﬂhe@enrmntfer(rv%):l QU‘E!DO ofsaid
second input termnal ( DCDI N2) of sai d drive control device (DCD
t her eby couﬂ}nléaew%am i§8E BrieP UplRD st Ot éf»’fnwmw eroopditenoted ARGE rh,@é

trol d | i f t | ai m 7/ and
i aim2 16 SarRde pidPost Ao P nalr of P9 gpSy et by e
i ncl udessa sgcand|@ E%wéreswbﬂé’é v\(Wca)oges st & @rWVevﬁp%boon@%&&pW DCD)
further 1ncludes aS|xth output term nal (DCDOUTb) which is coupled to said
second out pugrntieahyiVildl + (afad'r\Z)OoﬂheQ©ecs:ac|ddGMpméer afnpADfus epwerdd) by 4hsh|giher

regul ating deyice (D) furt I ncl udes second output termnal coupled to
said sixth J8iper Ptoé‘femSH&PP?eéf\?%Jélﬁ“grl M2y e ViBoiRs PR IVE R E‘E&) 25

9. Amplifi erﬂ Eéfé%’?@ﬂt A28 CoRdi 0g,d %oﬁlr8| rgeglc%nq 8!)\% FQOS by all four-

characterised in th
supplies, and includes, besides the already mentioned regulating device, two

) 10 voltage conirolled current sources, which again form part of one common circuit
composed of p-type transistors P70,P60, n-type transistors N70, N60 and one
constant current source IREF.

As can be observed from Fig. 4, the intersection point between the two
diodes D10 and D20, constituting the input terminal of the regulating device, is

15 not coupled to the first output terminal AAOOUT1 of AAOQ, but to a second output
terminal denoted AAOOUT2. Both output terminals constitute the output terminals
of the differential output amplifier, between which the load resistor RLOAD' is
also coupled. Remark that the first output terminal AAOOUT1 of AAO is coupled,
via a first feedback resistor RFB1 to the second pre-amplifier Ain1, whereas the

20 second output terminal AAOOUT20f AAO is coupled via a second feedback
resistor RFBO, to the first pre-amplifier Ain0O.

Besides the additional output terminal, another difference between the
amplifier arrangement AA of Fig. 2 and the amplifier arrangement AAO of Fig. 4,
is concerned with the current links, as well as with the couplings to these current

25  links. In Fig. 2 the current links, for instance CL+, were composed of a first
current mirror transistor, being P2 for CL+, for mirroring an output current of the
first amplifier, followed by a second current mirror circuit, consisting of N3 and
N4 for CL+ of Fig. 2. In Fig. 4, the current links merely include one current
mirror transistor for mirroring one of the currents from the first amplifier. This

30 transistor is P20 for mirroring the current of P10, being the current flowing in the

first output terminal of the first amplifier. Similarly N20 mirrors the current of



said drive control device (DCD) includes a second current link (CL-), an
input termnal of which is coupled to said second input term nal §F§B N2)
.of said drive control device (DCD), an output term nal of which ?

to said 30 fourth output term nal (DCDOUT4) of said drive control deV|ce
(DCD), said second current link (CL-) being adapted to generate at its
output termnal a ~ ~ ,~~I N 2003 -27 sepand current output signal which
i s dependent on the signal appearing at its input termnal, and which is

further pr ow’(él&rﬂ?h WeE er@t%frc?g% o?ﬁi' 6%?&@%%%&%%@?? ﬁ&HFeP?fﬁAfl or

termnal (QUT1) |rst amplifier in case sal rst
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said fourth volt ge rmn of said anp|if,ier .
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((C’. 12. Amplifier arrangenent (AA) according to claim1l 1 characterised

t hat 18ai dtusreobmirtous centnecessiry GLindees linkedheith dbepiress-taummigdof fhese
voltage 25 sup rmnal . (V1 + 1d a f|er arran ement
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said anplifier arr rrent ntrol devige further
i nel udimr::g a ladbg g rfnem‘ QEJ?‘A Z@I@p’r 21§1e iret and second ampl%er vo[foge output

15  signal were inverted with respect to the input signal. The second current mirror of
the current links of Fig. 2, for instance composed of transistors N3 and N4 in the
first current link CL+, had therefore to perform another inversion function which
is no longer necessary in the second differential output variant AAO.

The second amplifier arrangement of this second variant shown in Fig.

) 20 4, although not explicitly indicated in order not to overload the drawing, includes
a first amplifier composed of transistors P11 and N11. The collector terminals of

both transistors are coupled via diodes D11 and D21, the intersection point of

both diodes constituting the second output terminal AATOUT2 of this second

amplifier arrangement AA1. The second output terminal AATOUT2 of this

25 second amplifier arrangement, corresponds to the first output terminal AAOOUT
of the first amplifier arrangement AAO.  The second amplifier of AA1 s
composed of transistors P51 and N51, the collector terminals of both transistors
being coupled together and constituting the output terminal OUTC1 of the
second amplifier and the first output terminal AATOUT1, of this second amplifier

30 arrangement AA1. The first amplifier is again powered by the lower voltage

power supplies, at voliages V1+ and V1-, via respective terminals V11+ and



output termnal coupled to a second input termnal of said first anplifier,
athird output terminal coupled to a first input terminal of a setddlUN 2003
anmplifier included in said anplifier arrangenent (AAO, and a fourth output
term nal coupled to a second input termnal of said second anplifier, said
first anplifier further 5 including a first output termnal, said second
anplifier further including a first outpgtf termnal (OUTGO which is
coupled to a first output termnal (AAQUTOL ) of said anplifier arrangenent

(AnQ), sai d vl Ll s iR @RIRIRark MG 6 UsSSel BELLiNGher Bolibgetohpp! ¥
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third power cfuippisystoviai RA,de4T vd7d and N6 sngplfye vohdtagecurrest §anrte HREUppl y

vol tage term nal. (V20-) coupled to, a second supply 20 voltage term nal of
sai d second AWpFirgykls @@RIN o the 55‘@‘%666?“6&%’»‘05@‘”{’@)1'1? f19-power thaippry
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(between said first supply voltage and said second supply vol tage, and
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on the level of an input signal applied to said Input

input terminal of this amplifier arrangement. The output terminal of a first current
link, being the collector terminal of P21, is coupled to junction point J21 which is
15 further coupled to the second input terminal of the second amplifier; the output
terminal of the second current link, being the collector terminal of N21, is
coupled to junction point J11 which is further coupled to the first input terminal of
the second amplifier.

Since the operation of both amplifier arrangements AAQ and AAT is
) 20  very similar to the already described operation of amplifier arrangement AA of
Fig. 2, this will not be repeated. A person skilled in the art can easily derive the
similar equations for defining the transition regions for the embodiments shown
in Fig. 4. The main differences are the regulating devices which control the first
amplifier, via the second output terminal of the arrangement, whereas the current
25  link proportionality factor is now merely a matter of controlling the dimensions of

2 transistors in stead of 4.
The same remarks concerning the replacement of the pnp transistors
with p-type field effect transistors, and the npn transistors with n-type field effect
transistors, as those give for the embodiments of Fig. 2, are now also valid for

30 the embodiment depicted in Fig. 4.



‘~ ~ ~~1~ 2003 -29 said anplifier arrangenent having a current gain |arger
than one, characterized in that - said anplifier arrangenent (AAO further

i ncl udes a second out put term nal (AAQUT02) which is coupled to s |r§l\mﬁ%
termnal of said first 5 anplifier, said anplifier arrangenent (AﬁO) ' 3
having a voltage gain larger than one. 14. Anplifier arrangenment (AA)
according to claim 13 10 characterised iQ2t.hat - said first input term nal
of said drive control device is coupled to said first output term nal of

sai d drive control degNiLhe prip@iptesdbt wee GRNIBh KQE B8e LHetsE'r%ed RBvEEs a
third input termnal coupled to said second output term nal of said
amplifier arcnange‘rcentvynfhlSpecnéal applriotes, cionisr ol eevdezelyf untihestodchdhatigbisa
regul ating device, an in }erm nal of which is coup I(Fd tg said third

i nput terni scrwh%iSdna we yC%wpwof@éwée ogd wRitgs mitaliPRAN bre saereh i s
coupled to a fth t N I i r control device , and which
is further C(gup e gorgalsdé?qinrestﬁfh ﬁ?g g?%‘ldnal Sof said first anplifier,
said regul ati ng devi ce thereby being adapt ed to cut off said 20 first
anplifier, based on the value of the output signal at said second output
term nal (AAQUT02) of said anplifier arrangement (AAO). 15. Amplifier
arrangenent (AAO according to claim 14 characterised in that 25 said
anplifier arrangenent is further adapted in accordance to any of the clains
3to 12. .Ale.Au_.AYh .Alh . A .A3. A9. Ay. Al 9. A Ah" 9. A A
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negative with respect to said first supply voltage,
- a third supply voltage terminal (V2+) coupled to a first supply
voltage terminal (CV2+) of said second amplifier (C) and adapted to be coupled
25  to athird power supply which delivers a third supply voltage,
- a fourth supply voltage terminal (V2-) coupled to a second supply
voltage terminal (CV2-) of said second amplifier (C) and adapted to be coupled
to a fourth power supply which delivers a fourth supply voltage which is more

negative with respect to said third supply voltage,
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()-3+SCH characterized in that

said amplifier arrangement is having a voltage gain larger than one.

2. Amplifier arrangement (AA) according to claim 1
15 characterised in that
- said first input terminal (DCDINT) of said drive control device (DCD)
is coupled to said first output terminal (DCDOUTT) of said drive control device
(DCD),
- said drive control device (DCD) further includes a third input terminal
) 20 (DCDIN3) coupled to said output terminal (OUT) of said amplifier arrangement
(AA), said drive control device further includes a regulating device (D), an input
terminal of which is coupled to said third input terminal (DCDIN3) of said drive
control device (DCD) , an output terminal of which is coupled to a fifth output
terminal (DCDOUTS) of said drive control device (DCD) , which is further
25 coupled to said first output terminal (OUT1) of said first amplifier (AB), said
regulating device (D) thereby being adapted to cut off said first amplifier (AB),
based on the value of the output signal at said output terminal (OUT) of said

amplifier arrangement (AA).

30 3. Amplifier arrangement (AA) according to claim 1

characterised in that
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5 (DCD), said first current link (CL+) being adapted to generate at its output
terminal at first current output signal which is dependent on the signal appearing
at its input terminal, and which is further proportional to the current delivered at
said first output terminal (OUT1) of said first amplifier (AB) in case said first
amplifier is active.
10
4. Amplifier arrangement (AA) according to claim 3,
characterised in that
said drive control device (DCD) further includes a first voltage
controlled current source (IREF1) which is coupled between said third voltage
15  supply terminal (V2+) of said amplifier arrangement (AA) and a first junction
point (41) which is coupled between said output terminal of said first current link
(CL+) and said third output terminal (DCDOUT3) of said drive conirol device
(DCD), the current delivered by said first voltage controlled current source (IREF1)
being dependent on the voltage at said first junction point (J1).
) 20
5. Amplifier arrangement (AA) according to claim 4
characterised in that
the onset of said second amplifier (C) is determined by the current
delivered by said first voltage controlled current source (IREF1) and by said first

25  current output signal generated by said first current link (CL+).

6. Amplifier arrangement (AA) according to claim 5
characterised in that
said first current link is further coupled to said second supply voltage

30 terminal (V1-) of said amplifier arrangement (AA).
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10%) & () - é? & ()- 310%)& ()- 3 10%)& ()- 3@0%)& ()-+5}|[:sh]<
31'10%) & () -- - said drive control device (DCD) further includes a sixth output
terminal (DCDOUTS) which is coupled to said second output terminal (OUT2) of
) 20  said first amplifier (AB),
- said regulating device (D) further includes a second output terminal

coupled to said sixth output terminal (DCDOUTS6) of said drive control device
(DCD).

25 9. Amplifier arrangement (AA) according to claim 8 and claim 3
characterised in that
said drive control device (DCD) includes a second current link (CL-),
an input terminal of which is coupled to said second input terminal (DCDIN2) of
said drive control device (DCD), an output terminal of which is coupled to said
30 fourth output terminal (DCDOUT4) of said drive control device (DCD), said

second current link (CL-) being adapted to generate at its output terminal a
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13. Amplifier arrangement (AAQ) including o first input terminal
coupled to a first input terminal of a drive control device included in said
amplifier arrangement (AAQ), said drive control device including a first output

30 terminal coupled to a first input terminal of a first amplifier included in said

amplifier arrangement (AAQ), said drive control device further including o second



$|[:vUA< Y Y-,/ #10%8*&&' ()-Y Ys-10%8*&&' ()- Y Y, +10%8* &&' () -

1 (&10%* 0&' () - Y&L0%E*&&' ()- Y, Y@10%&*&&' () - F| obUs<

Y% 10% & () - Z108* 810&* &10&* &Y Y@10%&*&& ()- Y, 5t! 109%€&& ()- 13 JUN 2003
Y, 34 1 10%8*&&' ()- 210% & ()- r.>|[:bUs< Y YSI0% & ()- Y SHI0% & ()-Y YY
10% & ()- Y@ 10%& ()- Y{@s!10% & ()- Y@A0% & ()->Xn{Z9bU4< h&L&10% );
& ()-T -&L&L0W & ()-T YY10% & ()- Y Ff 1098& ()-! 0l Z( 10%gNgN&’ () -

Dyl Z(109% & ()-~r|[:-410) Y:f10% & ()- Y9910% & ()- Yy5z10% & () -

SL-$10% & ()oun!}oﬁréﬂ%%bp&oébled&b@el@%d%c( Ip LD e AAR) of s A Ik QI Blifiar; & third
U9g#10% & ()-S Y, 10% & ()-  Y@O0? - Y940% & () - ml0) 10) cj 3] [ : A410)
3810% & () - BEAAYEImEIa] ):@uﬂ&d@%o&n(s) mpt@&ﬂrﬁ%ﬁ@l ¢f)a sea@raDemnglifizr mcluded in

Va0 () SEERA )0‘?%00%;11%’%%&2 o0, ekt oaph( 9uiou o og epypled 10 o
Fa( 1008 & ()SQ%@&TE%*?%% oo (RO bl i Wil 8%9@”%”&“%“'

; Ol [ 1 NA45010nd0MINEO086HSK bmpuﬂs&é.%at &ofidl -sHE S O .f(e} -FVHN GBI E & Nfirst
Y1096 & ()- Y&10% & () 2a{;)vuuo YS10% & ()- Y$l 109 & ()- 10*10*10*
3$10% & () - wBgLoEsERind) 40%5 owbigh(iy cprpledvios dirsy opygtiiesgaal AXOUTOT)

YYZ(10%) c& 0% 0% YL109) &
Y@I(lo&;:éc()(f)é%"l %‘21 %‘S%P"Wi’gl%‘ﬁ%d)w Y, 10%/()& (§) m L" 2&10%& ()--

L"2810%#s&' ()-- Yy Y@L
YOO & () - 3(12)) 10) 10)2’ el '}}S&gﬁf’ né%g%%ﬁ %L"?ﬁ”e“ R ()-4u| [: VU410 Y
| Z(10%) c& () -Y Y, 10%&fifs) supiiss LORH e (’rér—mmhﬂS (V109 &du)p-led Yo zé 0% Supply

Ve 10%I& ()v-ol'rléégfermlggllgf s?éllgi@isc:n%glo/foer ond- CTdOYFIﬁ%S%)O e coupled to a first power
supply which delivers a first supply voltage,

- a second supply voltage terminal (V10-) coupled to a second supply
voltage terminal of said first amplifier and adapted to be coupled to a second
power supply which delivers a second supply voltage which is more negative with

15  respect to said first supply voltage,

- a third supply voltage terminal (V20+) coupled to a first supply
voltage terminal of said second amplifier and adapted to be coupled to a third
power supply which delivers a third supply voltage,

- a fourth supply voltage terminal (V20-) coupled to a second supply

) 20  voltage terminal of said second amplifier and adapted to be coupled to a fourth
power supply which delivers a fourth supply voltage which is more negative with
respect to said third supply voltage,

whereby the difference between said third supply voltage and said
fourth supply voltage exceeds the difference between said first supply voltage and

25  said second supply voltage, and

whereby said second supply voltage is more positive with respect to
than said fourth supply voltage or said first supply voltage is lower than said third
supply voltage,

said drive control device being adapted to control the operation of

30  said first amplifier and of said second amplifier based on the level of an input

signal applied to said input terminal,
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- said amplifier arrangement (AAQ) is having a voltage gain larger

than one.

14. Amplitier arrangement (AA) according to claim 13
) 10 characterised in that
- said first input terminal of said drive control device is coupled to said
first output terminal of said drive control device,
- said drive control device further includes a third input terminal
coupled to said second output terminal of said amplifier arrangement,

15 - said drive control device further includes a regulating device, an
input terminal of which is coupled to said third input terminal of said drive control
device, an output terminal of which is coupled to a fifth output terminal of said
drive control device , and which is further coupled to said first output terminal of
said first amplifier, said regulating device thereby being adapted to cut off said

) 20  first amplifier, based on the value of the output signal at said second output

terminal (AAOUTO2) of said amplifier arrangement (AAQ).

15. Amplifier arrangement (AAQ) according to claim 14
characterised in that
25 said amplifier arrangement is further adapted in accordance to any of

the claims 3 to 12.



