; hi e3e”]\"~zZ6T=B$0 8 JUL 2003 PONER AMPLI FI ER ARRANGEMENT  The i nvepng iJgIn 7003
relates to a pd®e&f anplifier arrangenent with high current 5 drive

. capability icularly but not exclusively for transm ssion systens. In
sever al tr,m«ﬁmmmmmm&ystem, such as Asymmetric Digital Subscriber Line,

vi deo di st audio, there is a need to transmt signals with high
crest factors {peak/rns). This high crest factor results fromshort signal

peaks that rarely occur, but which force the driver to be supplied froma
hi gh vol tage supply. 10 This results in a high dynam c power consunption in

e B = oien ar e Amminsenei vt o
di fferent supidsy vol tages. They use one | arge output stage, biased by two

different voltage supplies, whereby diodes are generally used to control
the switchover fromthe |low voltage 1 S to the high voltage supply. Such G
cl ass transistor l.ifiers a nmongst ot her.s discl osed in US A-3.772. 606
ana_ US. A 100. 501 e RErieh ‘Elrtes PahEr¥Eord Plfier ey Seer b eBhient
anplifierss hayget [ ; l _Darlington
pairs, sucsh asﬁqsa oérapghgmgréggﬁ (giﬁ%@r%ngrgg*iser)l(Clyﬁgglgggzté?ﬁ%ﬁ??%ﬁgggeP\g

US- A- 4. 100. 501. | intseiverapticosmassiondogismes)tsuc @ist Ay ndesicie i bigdopbsitscpbkt
variant conprises two Darlington pajrs having together four transjstaqr of
the sane condﬂft‘ﬁ:iv\vﬁgﬁt%/d'ﬁﬁ,‘tbé”'aﬂd’”tdv@? Mhierfgtsmwnﬁ@s? ?%’”ﬁﬁW'ﬁ@'%&e‘t“ﬁ'@?"g ur
transistors of VN Y 0 i,te to.t f the fiirst

nment i oned Darclrlestﬁg C(B%(ggfg%]rq(s/.rmﬁ)hzhl% %ggns?rgggégogfest) Rseﬁs%nrsgto n‘asr"ﬁjn CJsI 8§$15d1h°1

Dar ['i ngt on patraly 6€ddUsst vihidH REceeheirResicl b/ dpiibd frove b digH vdiferyel sopily.
signal. The transistors 25 of the third and fourth Darlington pairs conduct
during eath riddmresvls inat highydyrenoic poversiogaanptiamén thel dreplifters of the two
transistors of a fiqst DarJ.in to..epair are ?onnec.]iep to each other .and to a
posi tive D.C. hi g Ve 1XGRISURBRY < S Ris Aol P o e BB Bt TR o
transistors ghom é&%&&lbrl?ﬂ{e' HBGt ORPRIHerAh 8GN BEH LG HERNE3GHHIPLBREgand to
a negative D.C. high voltage supply. In this prior art enbodi nent 3% t he
col | ectors ofThelieusewone rlargs sutpud shige, hieiaset dydivBadiffergttorolpeger sappliesl so
08 J UL 200 connected to each other and via a.diode,to ositjve D.C.
ow vol t age. SUIEFGY et ara sy Gediecnbe LB M ITVERTPR BalorBLERe pai
are connegs edotife ﬁ@h@dﬂb?@%uéﬁl?. Yich @YBeandisR @t Bifidrstagalinh¥SgsPofthers OW
vol t age suppl(%/. The emtter of "the output transistor of the first,
respectivel y disaioged, in Déy-A- Bg7@nd@aond ilS-ae4ifl085@ b the 5 col l ectors of both
transi stors of the second, .respectiyel hird, rlingt ir. Thi,s prior
art S0l ULt on viher dBycSaaRe (ESRBIAG o Tof clatest Porha CIRISsR ISRl Fd | <
repl aced by %;[%!&drFletTQnt%?'rﬁ@y beséhibeed By DIHiOGoRWdiRNEL @Y fdriic@bhen and
consequently a high current drive capability, but at the same time in a

| ar ge vol t agadishiogedaotios sbaye-nizaribhed USnAphil 09,5010 Mhbisipricentrt docigeeds t o
provi de anplifier, with hi current drive ¢ bility , with relatively
Fow dynani® SBREES RS RBTOR Sl SoBRTRY O ER e e beis Brvidgaoar g
across the trg0slahlitrs bIMRCEHRE RORG MV B ANKES DhhaibhishiRl &hlg | ©
acconplished in an anplifier of the Gclass type, conprising at |east one
set of two triagsthet dsupabnssidl bavhengohdgeivienydeooppbsient diarst tdle tike sane
conductivity type with an input, electrode, a conmmon el ectrode, and. an out put
el ectrode, edPAniRNed @eaﬁw@? RE &N hentsanssipEnel bedistere asrans Batlington
transi stor i S - ec e | r ' 1. i ng
coupled to t eoq%n%ﬁg %gl %@ﬁ%géagéoﬁﬁ% 'tc‘)%l? gﬁct'é)ﬁ g%s'ﬁgpgﬁén%zlﬁ%%@%%égogg are

provi ded 2®r &iphk YHirdosd féuHHIDaslirgned phis tb@dw@mingle@@h medasveRaldtydide
i nput transistors of both pairs and both pairs are biased by two different

vol t age supplafdbe siomat.r die edlestorpef e brotvrpasistorsoe! e first driggienepait oo t he
| t f |t Ly t h |t . the oth | & ly,

e heer e ARS SR G BB ohiah BB Sty S5RETIRE: U

clreult arvangfergls oftRERACHERLZBH difh 1 DO RGINANs! SlealchrBliels caegond

pair of said se ave el r common el ectro separated from each ot her,
the common el®bér ook tob fdyetivapuC. higansilisbersupplys &i thispdondr anliodigieng
coupled to the output electrode of the input transjstor of the first pair
and the c¥mdheetadiectorde! dhe tve isengmierst phths seemndPoskingioner@n®rpad!so bei ng
coupled to the output electrode of the output transistor of the first pair.
30 By disconnecting fromeach other the common termnals of the transistors
0 8~~~ 2003 of the second pair and by putting in series the input

transi stors of both pairs, the voltage drop is reduced and the dynanm c
range of the anplifier at the |lower supply voltage is increased. This can
inturn result in a lower value of this |ower supply voltage, which again

v o o . Y .




In such case, the collectors of both transistors of the first pair (g JI. %63
are coupled to a first D.C. voltage supply, the emtter of the output

. transistor of the first pair and the collector of the output transistor of
the second pair of the set are coupled to each other and to a second D.C.
vol tage supply with a voltage which 20 is in absolute val uel ower than the
vol tage provided by the first voltage supply, the neans for applying an

i nput signal being coupled to the bases of the input transistors of both
pairs, and the collector of the input trdnsistor of the second pair being
coupled to the emtter of the input transistor of the first pair and thus
di sconnect ed cbnoeate¢dhd eadH eitieonndfvid hediodd prt dasaiveiBCotovofobdge seuond pair
and 25 thus al,so di sconnected fromthe emtter of the output trapsistor of
the first paithiethe pirengrorsofdbe thirdBatington pri gre cmreédow Pert he

means for applyin n,input, signal, .an in termynals of..th

ransi stor - parter®someh Aot Rron Bt ey YBlbor SPR T R S0 Baks st or
of the two pajufisutFidsitide R st 0&s RBINK) RGhN DRirifPet pair8@duplé$td e
described in clains 3 and 4. 30 The control means for sw tching over from
one vol t ade ftolledersatf theth tansistods 8f thelse@od)3espertivelgéhied, Martiegiom @oir.
connection between the. second, |l ower D.C voltage supply, on th ne hand,
and the output el gétsr%r(h‘ér of sohd'BurpaEeyr ety EpBsisiar of e fq”tgé'?ﬁp‘i‘?frs'gnd t he
common el ectr, i ot ] Stor_ o .S [ : ot her
and. 5 The Coliy el Erafiogty BYo LEMRRlr Ry clesh R RERPREL om Pl EB St her
may al so i nclandecoaseiueady arhigh eonaeicdrivercapebilegbut Betheaaaitdimewen IBxge.

vol tage supply, on the one hand) and the output el ectrode of the input
transistor ofolinge FirCr%‘PCﬂ@éﬁ ﬁ”z@mhmgi@ninw@t el ectrode of the output

transi stoy, of the-first_pair n {he ot.her hand., A0 The neans for | yi ng
an i nput ];OI gnal ngbei'ﬁé?rﬁ' e gﬁ&ﬁ.é plr%\ﬂg? 4 gonn.a,f)l_'ﬁseéuvrv@é,h'?ﬁi csurrselnggn‘ﬂz'laﬁtrll’zij%bei ng
a current or cap¥bilifyagaih felatiVlydBwBsardid 8oREPLbAIBIptANbE Boitling ssek s Of
two transistor pairs, one set for the positive half cycle of the input

si gnal and ohergselitee drére camgathaisongdstbrseycl e of the input signal, whereby

the transi st f th d set, are of.th i ductivity type t
that of the 15 tr NSIEOBFECRr “TRd | FUE sty TARICERS Fub ool PLUE bt o5

for the secorhsifler af theol dadRal s, don SRS bt RdsPohd CetRAInabitidhsitort ftfirs
vol tage supplies for the first set. In this case, the anplifier may nore

parti cul ak y hewingr logether Jevohig nsistorniaf the Harte arddedivity Hypeaivite e ihpelr t o
the second and first pairs of , the first set, whereby thus the enmitter of
the T nput ¢ r SRTSEBr o BPMTRRS FlsTEH S o Rkl ST Rsctih PRR PRI BEEr) i s
coupl ed to the ikpsardkisid@namPsbipbf Pdrsiskdrah cafcddrl el b dtRiRBoHe 3R the
coupled to the collector of the input transistor of the third pair. The
col | ect ors ofnpédtiransistarsbeingreoupiea he theinmt pagatragleect ther ewpuhiyansisior,

di sconnect ed f,rom each ot her. 1"5?9 collelc.tors of goth ltr nsi stors of ,the
fourth pair AVETRDUBELE ¢ oYK dSERRPYng| dale EtigRr ORIy CRREOUH 11 t er
of the oulPuicflf@Mpusir@hsifbrd BRLOBUIIR AR boRp&ifdaldigasd beakoifdrefine

output transistor of the third pair are coupled to each other and to a
fourth D.C. wolitageupplmsl woptrolintiang leeingl gragidedhios rswitshingweyeri moab¥w® ut e
val ue than the,voltage provided by third D.C. vpltage supply, and er eby
further the Babese 6f SPReTBAEPPINS teorliogie Shie finet "BHES SUPEH 18 1<
are coupl ed 40, {SRE AN OFst RN WING AP Y tcstioatal, andhddfgem L&t of

t he out put 30 tnr ansr?‘s%‘?or eof s‘t e third pair Ii Ccoﬁgﬁ%ggwto t(%{e %rrittler |of t he
out put transisstangeafent, ltbaradler&ed itihot HBBtransisioandf thaiseconbheair nfemtisen wi | |
now be described by way of eiexarrpl e and with reference Fo t he acconpanyi ng
drawi ng wh chave theisenamanistechrieusarcaptag from 6pchipthemihe Fp@meelseierafy to

t he inventiong,,5 The |.[,f 1 cihrcuit,represented in, the draw is;.a G
cl'ass anpl 1 1057 Bt PERCL SLafibisaroyy ROPIEREE LT 4 I8 CPEIL SR ar
1 and 2, a se4qRd;aft trehsikiep JfHROEHS balr i fhe SordRfbritele@Podt &F tHeBWbusi gnal
source 5, a first, positive high D.C. voltage supply 6, a second, positive
| ow D. C. vol trageiseupbbyidzecend hoir deimegatpladtcihglouip E.elacbbtage teuppibyt 8 and
a fourth, negative |('})V¥1 D.C. voltage 10 supply 9. The output term nal of the
second transi§tSEiBA F,eﬁ’éﬁﬁf’éd to the output terminal of the third

transi stof, pair c . ] - t er this: i.f ] i it,
wnion 11 gener o s EYBraH Seh ol BfBt it R RERL b Fogfhe
consists of an input transistor 1 1 and an output transistor 12 coupled in
Darlington circuit arrangenent, and is thus what is called 15 a Darlington
pai r, whereby consequently the emtter of transistor 1 1 is coupled to the
base of transistor 12 and the collectors of both transistors 1 1 and 12 are
coupled to each other and to the first D C voltage supply 6. The second

o o o, o o o, Y o o o,
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coupl ed to each ocher and this second pair 2 is therefore not a Darl Diglldr2003
pair. Al transistors 1 1 to 14 are of the sanme conductivity type, in the
. ill'ustrated exanple of NPN type. The second, |ow voltage supply 7 is
coupl ed through a diode 15 to the 25 junction between the emtter of
transistor 1 1 and the base of transistor 12. The di ode 15 avoids that the
transistor 12 receives a reverse voltage, while at the sane tine al so
assuring the switchover fromthe current fromthe second D.C. voltage
supply 7 to the first voltage supply 6 when the input signal exceeds a
certain level which is related to the voltage provided by the second

vol t age suppbythdGeéond plirnd By putBR§I GerlBaehe pigueebatisiels dhisothyopretthe
transi stor 14 of the second pair 2 1s coupled to the emtter of the output
transi stor 1golidge Heor isrreduped ond thy dypantic oeinge jofitlee oorplifier whitshavias

d | | t ly 7 i L [ | ed thr h t,h i. 16.
This e ttor SURPH RETORR pupererstitiBtsarom s 1Pyt o coGaPear FaE KTl T or of
the 5 i t i i . ) . of i t

e 5 inpu lgag@wvshe e, \3hith ddifn $65M89n gflé:raN% Opq;ur;]% @(ﬁ%@g.oﬂ, th#aa thapu

transi stor the Yirst pairr 1 1s cou or of the input
transi st os 1« behefiisefahadhveation2. To the emitter of transistor 14 of the
second pair 2 one terninal of the |oad 10 may be coupl ed, the other,

terminal of the | 8aenoplethsy inythaudeisos on@fhrﬁegﬁay,@héquwqmp*@@ XPERSEPSt or 1

1 is coupled.to one termnal, of the A C  input signal, B squrce.,. rough a

di ode 177 whi 18T e BESREE  fdo RnErradl e s S HESRERTER o Thi s
term nal but {HdiRuBRf WHRhSBE hrebsisioH Rh@Efg Mhi9demmich elEhrodi faems foaFmnnals of
the source 5 is grounded. The diodes 17 and 18, form ng part of the drive

control circuspechssuisedescibediiin fodr gnpdaidneldcirgricy dlandipeocks thhecammasi st or s

11 and 12, but jt,is obviou hat, this voltage diff.erence na obt ai ned
by ot ner Weaftecien3sarimar subehive Dinv' 28 ARauRut fELTormotoRerie Sidsuch a
drive controkhLiihEui toreMieS toutBNd el oeleiMPRHsckBOWTHRY RrRRBAOBIceHbHE ed in
the art. The third and fourth transistor pairs 3 and 4 are respectively
similar to thkerr2fpcaissie thefitbomeon'secoma narfdoi aspoint aheewt or pairs 2 and

|, with this diff t hat, t hei i St 19, 20Q, 21 22 'l of
2" same conduct | vi 175055 ARFERES & ABRAPRSRAr REY o PETy e (5 TRA of

transistors }jelirod@helcdiider dAd ﬂ%do@ESt 898&%%%@%%’:11&‘: ab B8sANBd kyRRsidN the

illustrated exanple. The fourth transistor pair Is Simlar to the first
pair 1 and f@ ns the first 2~ pair of the second set of pairs. This fourth
pair 4 consists of an i nput sistor, 19 and ap ou mjet transi stor

e

Coupl od i1 a Dar | ThGLSHC BT b6 s ParR PP oA T sbros PARSFSIGr 19
SO0 £, S PRADS ol le RO ED WA L L oS
9, whil e t heficdpbectnortbe ablldatdrivftthansipst tossigér ahitie 26carcepaionpthedet are
coupled to each other and 1o a second D.C. voltage supply with a voltage which
20 is in absolute valuelower than the voliage provided by the first voltage supply, the
means for applying an input signal being coupled to the bases of the input
transistors of both pairs, and the collector of the input transistor of the second
pair being coupled to the emitter of the input transistor of the first pair and thus
disconnected from the collector of the output transistor of the second pair and
25 thus also disconnecied from the emitter of the output ransistor of the first pair.
In addition, a drive control circuit coupled between the means for applying
on input signal, and the input terminals of the transistor pairs, may comprise
diodes coupled between the input transistors of the two pairs and the means for

applying this input signal, as is described in claims 3 and 4.

30 The control means for switching over from one voltage to the other can



30 to the third negative high D.C. voltage supply 8. pp JUu ?.oog Iln a
| ot of enbodiments, except for the sign, the higher voltages of thel8 JUL 2003
. supplies 6 and 8 are equal in value, while the |ower voltages of the
supplies 7 and 9 are also equal in value but of opposite sign. However in
ot her enbodi nents asymmetrical voltage values can be the case. In the nost
general 5 case the first supply voltage is nore positive than the third
supply voltage, the second supply voltage is nore positive than the fourth
one, the difference between the first andithe third is larger than the

di fference between the second and the fourth supply voltage, and the

vol tages bet weditdd belisés imd caRfedtiouridivesp Heyse¢ohd a@eer, D@ & dlighagupbit hi n

t he range of voltages between the first and the 10 third supply voltage.
The third paian tBeiovediand, andtle phipuseedneteef the 2utdut trbosister phthedesqer pai r
of the second set of pairs and consjsts of an i.nput, transistor .21 apd an
out put transioé‘@oiﬁ‘efé’.”ﬁ)ﬂqﬁé‘ "éﬁ?qchger Of(S)'Ilhet‘?‘Hﬁg‘ @95§1S’rgiof g"ecfﬁfﬁlngdo@b hE®base
of transistory@2., e collector of the input transistor 21 is coupled to
the emtter og the 1nput 15 transistor 19 of the fourth pair 4 but is not
coupl ed friom the diietdodtrodinddne foudvatchirlg aneifadrarondvadtbigk o shé ethet mgpai r 4,
while the collector of the output transistor 22 is coupled to the emtter
of the out putc!sa K§sidst ardiode in Becgnngetiowetrgangtheoigsped leweoligh- ¥olthasde 24
to said fourth negatiyve |low D.C. | ta upply 9. (The. emitter. of e

out put t r ansi*SPBY 8 M7 opRdiTr patias P SRk ot TSNP o Btiafi sl
termnal, whifeh doir S RSN pRPURLREIE Bf IR &RsistENBf BrSmst Bhir dietHenput
transistors 19 and 21 are coupled through a diode 25, respectively through

a seri es- conmdberilomdf di odes 26 with the A C. input signal source 5. The

set of transistor pairs 3 and 4 operates as a,conpl ntary circuit tp 2~
the set ofS'transi JPGMERY ©r EPRIINGEN 1RV SIoRes MEVGPaUde endhG- nPu5Raakt

during each pesidel Yigis Aabdal V&G &E%&m &ne%uﬁ:ifgg,nm whi cas;eagﬁésﬁrp%{ljlﬁ?rw and

21 conduct during each nhegative halt cycle of The signa node
of oper ati on doeiaigs var sétedf tud tra@istpupaiss, gived st forohe tpoeitivepatf dycladitst or s
11, 13, 19 and 21.ar? fed to tge 0 out put tTansis%qgs_lz 14, 1%1aq9 22,
respect i vel y, RHSIEG W opeset fer themnegative half cycle of the input signal, whereby

the transistors of the second set are of the opposite conductivity type to that of the
15 transistors of the first set and the two voltage supplies for the second set are of
a polarity opposite to the polarity of the voltage supplies for the first set.

In this case, the amplifier may more particularly comprise a second set
with third and fourth pairs similar to the second and first pairs of the first set,
whereby thus the emitter of the input transistor of the fourth pair, which is a

20 Darlington pair, is coupled to the base of the output transistor of this fourth pair
and coupled 1o the collector of the input transistor of the third pair. The collectors
of both transistors of the third pair are thereby again disconnected from each
other. The collectors of both transistors of the fourth pair are coupled to a third

D.C. voltage supply whereby the emitter of the output transistor of the fourth pair

[N
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and the collector of the output transistor of the third pair are coupled to each
other and to a fourth D.C. voltage supply providing a voltage which is lower in
absoluie value than the voltage provided by third D.C. voltage supply, and
whereby further the bases of the input transistors of the third and fourth pairs are
coupled to the means for applying an input signal and the emitter of the output

30 transisior of the third pair is coupled to the emitter of the output transistor of the



08J UL 2003 s anplified and fed to the load 10. The anplifier fLﬁ@QﬁL 0
operates as a Gclass anplifier, the pairs 1,2 and 3,4 of both sets &U

. biased by two different voltages. Inportant is that, due to the fact that

the collectors of the transistor 13 and S 14 of the second pair 2 are not
in contact wwth each other, the emtter of the output transistor 12 of the
first pair 1 is not coupled to the collector of the input transistor 13 of
the second pair 2, this collector being coupled to the emtter of the input
transistor 11 of the first pair 1. Consegquently, the transistor 13 receives
a higher voltage. Thus transistor 13 will be able to drive transistor 14
with a 10 hi gh@ndvshit.age, thereby reducing the voltage drop over transistor
14 since the emtter of transistor 14 will be as well driven at a higher
vol tage whil e theTheirveotiar willolavage diescribegtbyarayt dleexsambmdnd swhveferense
supply via the diode 16 in case the out put curéent i s.sugpl.i ed by ]ghe
second D.C, &Pt \PEemPegeing @Vﬁaﬂe‘”%{'ﬁgl ised YHeRc 1GgHE | dPgrym2et SRd 22
of the third 14 The: k of these transistors 21 and 22 are
not coupl ed f:g?deme;'gﬁag %glrnjggﬁgﬂ%h@%é%?t er of the output transistor 20 of
the fourtl pair 4Ths drepileedircOit trBgrec@htb@Chahe ralirey RUS [itcldgsamabhifiar 22
of the third pair 3 but not to the collector of the input transistor 21 of
this third papmpBisinghessemticly er first sat i wapronsistensiistlopnd 8, efsechied seieft h
pair 4 is coypled to the.callector of ~.the input,transistqor 21. .20 Th
fynam o ranglvf COHERAIT Fi G104 op ReCs bl SE06 144 of Crke Pai Jol thge
supply 7 or %.c.svbw&glee%ﬁ& G tdichdl PWsHYORLY Yl L_0E.ERY B, T O¥eKird, O 8
J UL 2003 9 CLAIM 1. Anprlf'ler of the G class type, conprising at |'east
one set of twegtthanBight BrC pailioge(sLpply 8,a0d hdwurl, tegmsivedowf DUE. Yollgsi st ors
( 11 to 14; 19 to 2 of 5 the.s conductivity type wt n i nput
el ect rodefés 2 Seesn The BLIRb IR LD OTROBOE NS B, Sl Sl gurs. 4 3)
conpri sing apjnput ISt Hsistdr dirl@snskidlon 0B RAnPHA RYTHiS bARRTS! Of
(12, 14; 20,2 rh?ﬁ&coggﬁigi, t(ﬂ{eslsoutﬁgloud%gber]sectrocf)eog’?5 t he mut tlraﬁ;sb;ﬁs'tor (1
1,13; 19,21 Xirbeit,nmhiclhoisphegnemltchepledputa Eloeict®.0de of the out put transistor
(12, 14; 20,22), whereby neans (5) are provided for applyi 10 an i nput
signal to the ianF‘eZ'lr%é’tOr”ékﬂ@é Refr 1 Rensisipef Of‘r'%LFPI‘é’i*&%F?r(ﬁf’ﬁg;or‘l@‘f@@) of
both pairs a : i : it i e 8 Y { age
supplies (6, ?’?’”g'%?,msﬁ?%?'égy'*??g’ﬁ'ﬂ'f@é@ ﬁ@%@s&‘? ro%?‘dcgergp?gbusfswﬁgg icﬁng:]gdover
from t he Mol aDerldigt@npaivolvbhagey supgdaueny 118 eindtiar lvé treokisgel Tofs doueleat her
voltage supply (7, 9),,the transistors (1 1 and 12; 19 and 20) of the first
pair (1; 4) & the Bese elitensiiviets epd ke Fﬂ'}eé*%é in@BH”%ﬁ’P&Jﬁ Oﬁar]a?n@@rrent
characterized | t t r i 1S4 4. nd 22) of the second
pair (2; 3) gf)bglae?ﬂggsegggﬁgb/éert e#oﬁhggﬁ%o[%%é@& O%J(ggys%parat ed from each
ot her, the common Tekeztoodercokisidrigodinfutortsistnsf shanp(ilBonsistdl 13 ohd sai d
second pair (2 or 3) being coupled to the 20 output _el ectrode of the input
transi stor (Pulpvtimnsiiorsld, o qr?%xfhsﬁm'ﬁe&,o? H?naﬁarﬂﬁés ewm‘—ﬁg *%I”é%g?ﬁ‘de of
the outp tr i ; ofi. .sali C i (2 I dto
t he out pu 0 eloggforngﬁggro#&ﬁl%@%ﬁe{ 'p{l}te r”gﬂéi%s?ggo’??%m%?rsggs ggpgﬂ} ?Fésjp !)ﬁai r
(1, 4). 2S 2.cobpRdiibicichagieardidist ecehdipairl? istharsdeieaidtzeDatimdidrapatrhe
collectors of both transistors (1 1 and 12) of said first pair _Hl; 4) of
sai d set are couplddrensisiorsilide 18 @e afdhe sgmes@paigtivigtyrs) In thedllesiroteder  of
t he out put transiitog EEEQZ 20) of said first pair (i; 4) and the collector
of the out putFMEEPERSNRE:  22) 30 of said second pair (2; 3) are coupled
to each other and T Rc56498¢ V3ifage suBpf 7 idkdupledihroOghal HrRER B5PPkYe (7;
9) providing a voltage which is |ower In absolute value than the first
vol t age sifppliyndtion Btwesmite: emaies of Spnfistor dppdiyd Hie besei efpuensitgnal. B ng
coupled to th ases of .the input transistors (11 and 13; 19 a 2 of
both pairs (If'%ﬁg%lﬁg; 0\60‘%311031)‘bgﬁﬁﬂs'ffﬁéslgo'iqcéﬁl? © Weﬁsﬁé’oﬂtﬂﬁﬁtwgﬁ%ﬁi?%q or
(13; 21) of sal 3 7 ; I ! t he
i nput transi Ss;%g?e ?T%eoq%ggssg’?née{% swﬁ%g%l%ﬁg'?}rnqwkﬁﬁé%qrérﬂe‘hg%E&% e,
voltage supply 7 to the first voltage supply 6 when the input signal exceeds o

certain level which is related to the voltage provided by the second voltage supply

30 7.



3. Amplifier according to claim1 or 2, characterized in that 10 g3 9| 2003
anplifier further includes a drive control circuit coupled between said

. means for applying an input signal, and said input el ectrodes of said input
transistors of said pairs. 4. Anplifier according to claim3 15
characterized in that said drive control circuit includes diodes (17, 18;
25, 26) coupl ed between said neans (5) for applying an input signal and

bet ween said input transistors ( 1 1,13; 19,21 ) of the two pairs ( 1,2;
4,3) . 20 5. Amplifier according to either one of the preceding clains,
char-acterized in that said control nmeans for sw tching over from one
voltage to the othge cbm@dtésdﬁfSh@odWﬁaﬁai@br 24 D1 thd fecand YMET isi @uphettoeen
said second D.C. voltage supply (7; 9), on one hand, and between the out put
el ectrode of thehemoter phithe2sutpuidrisstar1 ¢btheddyt poir b hy dnddnssif aganetioplto 4)

and to the commmn el ectrode of the output, transistor, (14; 22) of said
second pair PIchie $FoR el O6s v P 'mﬁpmuefeda'&%m Agoter ditther one
of the precedign | 3] r i i 0, _cantr for

owi toni g ovet T Errafer b B ARbAUHERET L Mot Ry PR SBR b dhanRe

di ode (155 2@)putitiundiseanireeet thenebetidweanr Bai d second D. C. voltage supply (7
9), on the one hand, and the output electrode of the input transistor (1 1,
19) of said first Thaiemitter olhednputt thensisipul 1 of ¢ fistieadt | isheouplachiet the

transistor (12; 20 f said.firs ir (1; 4 on.the other hand. 5 7.
Anpl i fier ac68P%$ﬂ%°f®e¢??ﬂéF”Bﬁ§”2¢§fh&wﬁféé@éPﬁg | ai ms, characterized in
that so nmeans for 1RpPLWNRGeRSf 8R0S AN tht REEMIEBaRM BnEtediIRYE ofSihgnal

source (5), 10 said anplifier includes two sets of two transistor pairs
(1,2 and 3, 4)qada1Dimsy beebupled2)hefathet teempuad iof iheeldeal eioy greurafedsai d i nput

signal and a seco et 4). for the negative half cycle of t I nput

si gnal , mereby tﬁgeﬁwaﬁ%?&%'r’gv'(*i@w%oa J ingouplraiosehs tramieal offe £%-4) of
t he opposite; HVYLE Yt the: i St . : of
sai d Firat sei (TS saete P Rosdh Siftaet 2 o6 Loy S elted sl O 1
set (3,4) ard3af akopwiupteadtiy tiopposiind Hub tHrbeglp td@sérteg-@luptdaedivdes V&I Tthage

supplies (b, 7) for ,sajid first set . (1,2). g Amplifier according to claim
7, char act er PH terminghef B senr nerovsdeth transistor pairs (3 and 4) of

s, seeond et | St metet el s O o g ot
15 difference in drive voltage to the fransistors 11 and 12, but it is obvious that this
voltage difference may be obtained by other means than said diodes 17 and 18.
Thus other embodiments of such a drive control circuit exist, and are commonly
known by a person skilled in the art.
The third and fourth transistor pairs 3 and 4 are respectively similar to the
20 above mentioned second and first transistor pairs 2 and 1, with this difference
that their transistors 19, 20, 21 and 22 are all of a same conductivity type which
is however of the opposiie type to that of transistors 11, 12, 13 and 14 and are

consequently of the PNP type in the illustrated example.

The fourth transisior pair 4 is similar to the first pair 1 and forms the first
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pair of the second set of pairs. This fourth pair 4 consists of an input transistor 19
and an output transistor 20 coupled in a Darlington circuit arrangement. The
emitter of transistor 19 is coupled to the base of transistor 20 whereas the
junction point is coupled through a diode 23 1o the fourth, negative low D.C.
voltage supply 9, while the collectors of both transistors 19 and 20 are coupled

30 o the third negative high D.C. voliage supply 8.



whereby the emtter of the input transistor (19J of said fourth pair (i@, 1
being a Darlington pair, is coupled to the base of the output t ransildt L 200
. (20) of 25 said fourth pair (4) and coupled to the collector of the input
transistor (21 ) of said third pair (3), whereby the collectors of both
transistors of said fourth pair (4) are coupled to a third D.C. voltage
supply (8) , whereby the emtter of the output transistor (20) of said
fourth pair (4) and 30 the collector of the output transistor (22) of said
third pair (3) are coupled to each 0 g7 UL 20D3 i~ other and to a
fourth D.C. voltage supply (9) providing a voltage which is lower in

absol ut e val ue t ham o h¢ ob ehtbagenenieyextegt by thaistyrt, hhe thidheC.voltohesagetheuppl vy
(8)) whereby the bases % t he ir]put [ran i,storiO(ZI%iQ) of said third and
sai d fourth SHPPYES(BoafE gje afw!dnplusd hiledhs tpwirsarpdicagsy of die sRmgs Ag an

i nput signal, n reby the emtter of (the output transistor 2) of
said third pgln?] (@S%r?@aégu% Uéjtlj 'Po%lﬁg éﬁft%fe?f)%?s'ftehé'gam%ave\fﬁ'raﬁ]si(oﬁf%r (14)
of said 5_eCOQ%Wiﬁwe(w?s)os-ym%e’rﬁéﬂﬂ\ﬂoﬁb?é vakeokdh Bg the c8id. NEHhEhsyehepd] 8.
characterized in that 10 said control neans for switching over from one

vol t age t & t lesotheetirst swpieroliaus isdesreapdiiipaeth@4dhei third sopphectlioga, thet ween
said fourth D.C. yoltage supply (9), on_.the one hapd, and the put

el ect rode of SEFRNDIBEY (ARSI S rBE'E( Py Tl oiFolmith GAEr I’;‘I%%H%ﬁ?mehe
common el ect y ' f i I i , on

t he ot her har?%%i% Wghﬁiﬁ%ﬁc{)%%ébngg%oﬁg?{lggﬁ ép]%iglt’mez?hgené%egg qu% Eresc(o%t o 9,
char act eri zedindntheHaurtls avgblg ookdgsd, dielthe vViolttgebéiolen ghe vedoridr el faneth
voltage to the other further includes a diode (23) in a connection between
siad fourth Buerlwelleage ost yig/ wibin(tos rapge pheoltsgss rehweemtig firleansLithsut

el ectrode, pf ,the ] sistor ( 19) of said fourth pair (4) and the

i nput el e%fré%'gggkaglﬁtgohég%ut transistor (20) of said fourth pair (4), on
the other hand. . A¥ethird Pai.3As Amikld.tAlhAetoNd. pifY2 At forms the second pair of

+, u}j yz5KYZ#$ &n&p&&&}' k-. ../ ztoje [V]ca] ca] ca] ca] ca] caV]ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ¢bg sajw sel] efapaies] ead capeislscel] ealinrul] feend)sta] daWrchpoaytpyt/ 0;
0001S111E29223h333% V5569707777838 sni d al.calcal ca] cal.ca ] ca] ca
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18;:T:::D;  The collector of the input transistor 21 is coupled to the emitter of the input
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25, respectively through a series-connection of diodes 26 with the A.C. input
signal source 5.

The set of transistor pairs 3 and 4 operates as a complemeniary circuit o

9
hn

the set of transistor pairs 1 and 2. The transistors 11 and 13 conduct during each
positive half cycle of the input signal. The transistors 19 and 21 conduct during
each negative half cycle of the signal, a push-pull mode of operation being
carried out.

Output signals from the input transistors 11, 13, 19 and 21 are fed to the
30 output transistors 12, 14, 19 and 22, respectively, where they are further
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The amplifier further operates as a G class amplifier, the pairs 1,2 and
3,4 of both seis being biased by two different voltages.
Important is that, due to the fact that the collectors of the transistor 13 and
5 14 of the second pair 2 are not in contact with each other, the emitter of the
output transistor 12 of the first pair 1 is not coupled to the collector of the input
transistor 13 of the second pair 2, this collector being coupled to the emitter of
the input transistor 11 of the first pair 1. Consequenily, the transistor 13 receives
a higher voltage. Thus transistor 13 will be able to drive transistor 14 with a
10 higher voltage, thereby reducing the voltage drop over transistor 14 since the
emitter of transistor 14 will be as well driven at a higher voltage while the
collector voltage is kept at the second low voltage supply via the diode 16 in case
the output current is supplied by the second D.C., supply voltage.
The same applies to the transistors 21 and 22 of the third pair 3. The
15 collectors of these transistors 21 and 22 are not coupled to each other and the
emitter of the output transistor 20 of the fourth pair 4 is coupled to the collector
of the output transistor 22 of the third pair 3 but not to the collector of the input
transistor 21 of this third pair 3. The emitter of the input transistor 19 of the
fourth pair 4 is coupled 1o the collector of the input transistor 21.

20 The dynamic range of the amplifier at the supply voltage of the low

voltage supply 7 or 9 is increased and this low supply voltage may be lower.
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1.Amplifier of the G closs type, comprising at least one set of two
transistor pairs (1,2; 3,4) having together four transistors {11 to 14; 19 to 22) of
5 the some conductivity type with an input elecirode, o common electrode and an
oulput electrode, each pair (1,2; 4,3) comprising an input fransistor (11,13;
19,21) and an output transistor (12,14; 20,22) in cascade, the output electrode
of the input transistor (11,13; 19,21) being coupled to the input electrode of the
output transistor (12,14; 20,22), whereby means (5) are provided for applying
10 an input signal o the input electrodes of the input transistors (11,13; 19,21) of
both pairs and both pairs {1,2; 3,4) are biased by two different voltage supplies
(6,7; 8,9), whereby control means is provided for switching over from the voltage
of one voltage supply (6; 8) 1o the voltage of the other voltage supply (7; 9), the
transistors (11 and 12; 19 and 20} of the first pair {1; 4) of a set are connected

15 in a Darlington circuit arrangement

characterized in that
both transistors (13 and 14; 21 and 22) of the second pair (2; 3) of said set have
their common electrodes separated from each other, the common electrode of
the input transistor (13 or 21) of said second pair (2 or 3) being coupled to the
20 output electrode of the input iransistor (11; 19) of said first pair (1; 4) and the
common elecirode of the output transistor (14; 22) of said second pair (2; 3)
being coupled to the output electrode of the output transistor (12; 20) of said first
pair {1; 4).

0]
wh

2. Amplifier according to claim 1,

characterized in that
the collectors of both transistors (11 and 12) of said first pair (1; 4) of said set are
coupled to a first D.C. voltage supply (6; 8), the emitter of the output transistor
(12; 20) of said first pair (1; 4) and the collecior of the output transistor (14; 22)

30 of said second pair (2; 3) are coupled to each other and to a second D.C.
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voltage supply (7; 9) providing a voltage which is lower in absolute value than the

first voltage supply (6; 8), said means (5) for applying an input signal being
coupled to the bases of the input transistors (11 and 13; 19 and 21) of both pairs
(1 and 2; 3 and 4), and the collector of the input transistor (13; 21) of said

5 second pair (2; 3) being coupled to the emitter of the input transistor (11; 19) of
soid first pair (1; 4).

3. Amplifier according to claim 1 or 2,
characterized in that
10 said amplifier further includes a drive control circuit coupled between said
means for applying an input signal, and said input electrodes of said input

transistors of said pairs.

4. Amplifier according to claim 3
15 characterized in that
said drive control circuit includes diodes (17,18; 25,26) coupled between

said means (5) for applying an input signal and between said input fransistors

(11,13; 19,21) of the two pairs (1,2; 4,3) .

20 5. Amplifier according to either one of the preceding claims,
characterized in thot
said control means for switching over from one voliage to the other
includes a diode (16; 24) , in a connection between said second D.C. voltage
supply (7; 9), on one hand, and between the output electrode of the output
25 transistor (12; 20) of said first pair (1; 4) and to the common elecirode of the

output transistor (14; 22) of said second pair (2; 3), on the other hand.

6. Amplifier according to either one of the preceding claims,
characterized in that

30 said control means for switching over from one voltage to the other
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(11; 19) of said first pair (1; 4) and the input electrode of the output transistor
(12; 20) of said first pair (1; 4), on the other hand.

5
7. Amplifier according to either one of the preceding claims,
characterized in that
so’ i means for applying an input signal includes an A.C. input signal
source (5),
10 said amplifier includes two sets of two transistor pairs (1,2 and 3,4), a first

set (1,2) for the positive half cycle of said input signal and a second set (3,4) for
the negative half cycle of the input signal, whereby the transistors (19 to 22) of
said second set are (3,4) of the opposite conductivity type to that of the transistors
(11 to 14) of said first set (1,2) and the two voltage supplies (8, 9) for the second

15 set (3,4) are of a polarity opposite to the polarity of the two voltage supplies (6,
7) for said first set (1,2).

8. Amplifier according to claim 7,
characterized in that
20 third and fourth transistor pairs (3 and 4) of said second set for the
negative half cycle of the input signal, are similar to the second and first pairs (2,
1) of said first set,
whereby the emitter of the input transistor (19) of said fourth pair (4),

being a Darlington pair, is coupled to the base of the output transistor (20) of
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said fourth pair (4) and coupled to the collector of the input transistor (21) of said
third pair (3),

whereby the collectors of both transistors of said fourth pair (4) are
coupled to a third D.C. voltage supply (8),

whereby the emitter of the output transistor (20) of said fourth pair (4) cnd

30 the collector of the output transistor (22) of said third pair (3) are coupled to each
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5 and whereby the emitter of the output transistor (22) of said third pair (3)

is coupled to the emitter of the output transistor (14) of said second pair (2) .

9. Amplifier according to either claim 7 or 8,
characterized in that
10 said control means for switching over from one voltage to the other further
includes a diode (24) in a connection between said fourth D.C. voltage supply
(9), on the one hand, and the output elecirode of the output transistor (20) of said
fourth pair (4) and the common electrode of the ouiput transistor {22) of said
third pair (3), on the other hand.
15
10. Amplifier according 1o either one of claims 7 10 9,
characterized in that
said control means for switching over from one voltage to the other further
includes a diode (23) in a connection between siad fourth D.C, voltage supply
20 (9), on the one hand, and the output electrode of the input transistor (19) of said
fourth pair (4) and the input electrode of the output transistor (20) of said fourth
pair (4), on the other hand.



