"An Anplifier Circuit Arrangenent” ¥Yhe invention relates to a ci rm!lICD"%i\o
aprangenent conprising at |east two anpllflers wth different 5

ical properties, oné of which is in operation at a tinme, the

_ ier being multi-stage anplifiers having feed-back paths or branches
I'Ch/serve to stablize the DC voltage. The feed-back branches are

ated with respect to DC current by isolation 10 capacitor neans and

are connected via furthemnc,ag‘l_itﬁrem@m&:dﬁ ariRjeaigiepotential . - in
radi o receivers, for exanpl: erent anplifrers are required for

processing a signal depending on 15 whether there is AMor FM operation.
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In radio receivers, for exaﬁple, different amplifiers
are required for processing a signal depending on
15 - whether there is AM or FM operation. Very different
amplifier circuits are required in intermediate
frequency amplifiers because of the different types of
modulation - amplitudé mbdula;ion'or frequency
modulation. .
20 .
In the case of integrated circuits a common amplifier
is frequently used for both types of operation;
however, parts of the amplifier circuit are replaced by
other parts depending on the type oflopefation and it
25 is possible that the operating point is switched. This
~circuit construction has the disadvantage that it is
not possible to provide optimum dimensioning because of
the dual function of the amplifier. The TDA 1083
circuit pro?uced by ABG- TELEFUNKEN for example
30 contains a c¢ommon switchéble intermediate fregquency
amplifier for optional AM or FM operation.

It is possiblé to provide optimum dimensioning of the
amplifier circuit if a separate intermediate frequency
35 amplifier is provided for AM and FM operation. This

¥



35. anplififer is provided for AM and FM operation. This - 2 circuit
construction has, the di sadvantage that nore connections (pins) are
required and.the :number of conponents in this circuit as well as the
nunber” of conponents .connected externally is greater. 5 The present

i nventi oy seeks to provide a sinplified anplifier circuit which can be
dingnsi oned optimally and in which symetry is ensured and the nunber of

i Mgut connections can be reduced considerably as well as the 10 nunmber
of externally connected capacitors. 2According to the present invention
there is provided a circuit arrangenent conprising at |east two nulti-stage
anplifiers, only one of which is in operation at any time, 15. said
anplifiers haveagcnitecanstrasitrienl haspthe &isad vantagef celyabagkore
ggg P\SOI ﬁr sta?ﬁbhaié@t?@tn@ gqe»s)sa?égf eEéq'&&CtJ‘ef@atahfd io;eimg sk aked $Eom
_ er w respec 0 current by neans of i ation capacitor

means, wherei nN8MPPBEALR LN bébkspgﬁ”ﬁl‘b "g A% s'f’ei'(fi thE RS P‘I‘Fg'ltbse‘i's"fo
connected to acbmpshehesdcbankcpadhexterhally hts gnertéter,. and said first
f eed- backgpaths are connected to a reference potential by a common
c@&pacitor, nmeans being provided which permts current f|low only,through

that one of saF®efiPEesEdtl- pamenthanSopkeh R BEQY 1det Re ahPRiliikied

which is in 25ampap€iaki @drchitpahlichuban beedimansisnhedpoptemably and in
EPHHFOHHJSMAVhfgh symmetry is_pnsured and the number of input
connections can be reduced considerably as well as the

10 number of externally connected capacitors.

According to the present invention there is provided a
circuit arrangemenf comprising at least two multi-stage
amplifiers, only one of which iéqin~operation at any - time,

is,_ said amplifiers havinqidiffereht elgctiicai ﬁropetties-and
having feed-back paths for stabilizing DC voltage, said
feed-back paths being separated from each other with respect

to DC current by means of isolation capacitor means).wherein

.a first feed back path of a first of the amplifiers is

20 connected to a first feed-back path_of'the:other amplifier,.
- and said first feed-back paths are connected to a reference
potential by a common capacitqr} means being provided which
permits current flow only through that one of said first

. feed-back paths which belongs to the amplifier which is in

25 operation. ' -
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In particulér the means a;eﬁp:éférably_electronic switches,
with only;the-switch of the amplifier in - operaﬁion being
E closed in each case.
30 | | o
In a préferréd embodiﬁéht éil corresponding feed-back
branches of the amplifier are connected together, the sets
of corresponding feed-back branches being isolated
by a- capacitor which is common to  all of
35 the amplifiers and being _ ~ connected



N h only the switch of the anplifier in operation being closed™in each
vde. 30 In a preferred enbodi ment all correspondi ng feed-back branches of
e anplifier are connected together, the sets of correspondi ng -

f €ed- back branches belng i sol ated by a capacitor which . is
‘cogmmon . to all 3 the anplifiers and bei ng
fonnect ed 3to reference potential by a further capacitor which is also
ggrpmnlonfgggagelﬁgeﬁgsheoeanmne5§ a /élulrtﬁtert Espaeeeo:b%liclar qaches of the ™
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to thea Cer provi opera i on transistors 10
cBnt ai h&d iim aprrakpenti Eheged gawronia aW1&£§§§xnem§¢aBbdﬂiV|ng t hese
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di fferent frequencies )
10 contained in the ampl1f1er are fed with a base .

potential driving these transistors.

A preferred*embodinent of the present invention will
now,be'described, by way of example only, with
15 reference to the accqmpanying-drawings, of which:

Fig.l shows a prior art circuit-arrangemenr;.andﬂ'

Fig.2 shows a circuit arrangement in accordance with
200 the present invention.-

In Figure=1.there-is-shown-a=cireuit:arrangement-having
two amplifiers for different:freguencies with a total
of 6 input connections and Q-capacitcrs. The upper
25 amplifier'arrangement:as'shown in the'diagram may serve
to amplify the 1ntermed1ate frequency of the amptitude
modulated signal, for example, whereas the lower
amplifier serves to amplify'the frequency modulated
signal.'Both-amplifiers_comprise a number of amplifier
30 'stagesvlrto Vr'which'are'ccnstructed like a
differential amplifier for example. Each stage
includes two transistors T; and Ty which are connected
"together at the emitter electrodes and are supplied
with a constant. current via a current source Qj. The’
35 input signal is supplled to the base e1ectrodes of the



of .6 input'%onnections and 4 capacitors. The upper 25 anplifier
arrangenent as shown in the diagrammay serve to anplify the internedi ate

frequency of., t he - aanptitude nodul ated signal, for exanple, whereas the |ower
anpl.ifier serves to anplify the frequgncy nDduIated si gnal .
‘conprise a-nunber of anplifier 30

like a differential anplifier for exanple. Each stage includes two
thdhsi stors T[ enso. amaﬁéfsrtfdrs/\/rmyamer ommtmb tingmith erormtedthionanil t er

el ectrodes and areq Si.lpp| CLh t@of‘l&é’@?} \!H\g@l}“y ér gygq:g@ts q._q,tgce

[err].
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the collectors ghef f&%bfs‘é‘au%%n%hiilqrfse&hetagbauwsI omRé p{néhestiaqéstn'
anplifierVerr]

si gnal

The 35

U QQUT AMISs tap

nut SI IS Su

ase el ectrodes of

li'ed t i f t
final stage E eﬁlﬂs éyggeégﬁﬁﬂ ﬁos‘:fs?eﬁgleggfﬁa slt'ﬁplérefrs@l %3’?
the base el ect r duhesse afl edt cidasco E uphlichdanet Suppd iedt mj.tttlsltgmalou(tmltﬂne

resisto

| ast anplifier sstiacﬂ?ai/xof die paBL! Y1270l bud eofﬁaerg @thatgﬂggqtﬂ%

fisnal stage 10 a@?%%ﬁﬂ@ﬁ(ﬂf'HFQQH39§Hd°?&P“Fe§HQBG%

for stabilising dhaeH enpttagerasdseotieds ahd
-via. the re

ob’

t he-

tagé

TA vi a the re5|stor R2 to

@

15

- 20

25

30

35

Feed-back branches are prov1ded for stabilising the DC.

voltage and connect the emitter of transistor Tj via
the resistor R; to the base electrode of the transistor

Ty of the first amplifier stage and the emitter -
electrode-of the transistor T, via the resistor Rj to

the base electrode of the transistor T, of this first

'amplifiet-stagg;YI. The first feed-back branch 'with
the resPstor Ry linked to the base electrode of -
transistor T; via the internal resistance: R; is of the:
éenerator in the' input ‘circuit. The two feed-back
branches:having-;hé=resistors.Rl and Ry are isolated

with respect to DC current by .a capacitor Cj.

Furthermore, both feed-back branches are connected  to
earth potential via the c¢apacitor Cj,. - Since the:
capacitors. Cl and C, are connected externally to the -

integrated semi-conductor circuit, the said circuit has
the input connections 1, 2 and 3, the. pins 2 and 3
fqrming-connections.with:the.feed-backfbranches having
the resistors R; and Rj.. "

The intermediate frequency amplifier circuit for FM
operation is basically identical in construction to the
amplifier circuit for AM operation. Of course the
componénts are of different dimensions or values and

Both amplifiers
stages[err] to VWx mhlch are constructed

At

cﬁ%s’-%r‘?ﬁﬁ%ﬂ/l ded
oifethef fimalsistdaye T3

Islrlit or qeﬁ[ﬁr &org'rt he “ﬁ?ﬁ el ect rode of Qtahe transi stor 15 Tlerr]

‘he enltter el ectrode-of the- transistor
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- the .base el ectrode of the transistor.T2 of this first anplifier stage =
enr]. The first feed-back branch with the resistor Rlerr] |inked to the
el ectrode- of 20 transistor T[err] via the internal resistance R

f.the- generator in the igiput circuit. The two feed-back branches
Ing- the resistors. Rerr] and R2 are isolated with respect to. DC
current by .a capacitor Clerr]. Furthernore, both feed-back branches are

cbnnectthbtopaﬁatimgrpbiﬂegeatbabdﬁuﬁféaaaﬁﬁgﬁ#aﬂﬁgé%§ to fﬁncetége 'ﬁ§#

" capaci t _ : [ nected extern y.to e_integra

selron' - coéridfurc%ire&%? rzﬂt}%t g%lt %éﬁ’slg%c}ecri Feartt a'sa?ﬁg f‘ﬂﬁh?gﬁﬁn‘h‘@%t ions 1., 2 |
and 3, f#RdpPask: branches: hangngornrsi$barswRyhande Kgeathbabk branches
having ffad tbethastshilertidh diils RaRar b, Thiel WoddBL 24f frequency ’
a ifier circuit for _ tion iis bas -

B 10 S 5 88 o, <BbreRbedrush, BB 1opLbsipaccknacstas comonon &

are of G&fﬁheeahsdkanﬁomnkcmidaﬂpﬁa.ands albbecemﬁéﬁtéw peI Nts are

adj ust eég@ﬁ.pr eeéﬁ]?cli £ F%é) g{g&é%r CThe FM anmplifier circuit also

20 \ .
i ncl udes two ranches Taving redstors R3 and R4 which lead to
t he connection pins 5 and 6.. The connection 5 pins 5 and 6 are s

connectmsk Mg dper atidnbifOBheapacca Dt BeNbLT @96 AMeampNPEEston pin 5 is

o at 1o ShE R BHR TR 18 BB AR, §0 Eh e (PPRER IR M aipl i i or %

i s applRetentiafe WHeriai hhepstweitchl SUS Mihe témtivet dirtuithe entire

Circmtthereforefincludesjawcapacitgrs:cl’ Cy, C3 and C, and
requires 6 input connections 1-6.

15 The circuit.shown.in Figure'l.éould for example be
simplified.byxlinkingrpoiﬁts.zzand“s.and*by'connectinq
them to reference potential via a capacitor which is
then common.- to. both points.; HoweVer,'thisawould'result
in an undesirable lack of symmetry of the circuit,

20 since in operation the amplifier would .in each case be
subject Eo the feed-back resistance in the:disconhectedi
amplifier. - '

" Referring now to Pigure 2 there is shown a circuit
25 arrangement in-accordaﬁce:with-the invention comprising
an AM amplifier and an. FPM amplifier. Apart.ftom the
arrangement of;theffeedrback'branghes-and the  input
connections the circuit-cbr:esponds.to the circuit of
Figure 1. Both amplifiers éompriée-a number of
30 amplifier stages V;: to Vx' or Vj to'Vx'and final
stages E; or Ej.«. In the amplifier{for the amplitude.
S S Y . ,

-modulated signal U gn*asfirstﬁfeed-back-branqp'leads
from the emitter electrode of the final stage
35 transistor T3 to the connection point 2 and a second



‘therefere- ncludes 4 capacitors O, Clerr], Clerr] and C4 and requires 6
i nput. connections. 1-6. 15 The circuit shown in Figure 1 could for '
exanmpl e be sinplified by linking points 2 and 5. and by connecting themt
ref erence potential via a capacitor which is then common to both points.
However,* this. would result in an undesirable |ack of symretry of the
cireuit, 20 since in operation the anplifier would in each case be

subj ect to the feed-back resistance in the disconnected anplifier.
"Referring nowto Fi-gure 2 there is showmn a circuit 25 arrangenent in
accordance with the invention conprfsing an AManplifier 'and an FM
anplifier. Apart fromthe arrangenent of the feed.-back branches and the
I nput connections, the circuit correspends tqQ the circuit_of Figure 1. _Bo
anplifiers cofSs 'eb%FﬁL%%PchrSBSspgﬁﬁl"\ the eé‘t-ébé%‘\&}%FFP%& off ethe
“V[err] to Vx mutéuhahnxmgésﬂﬂmﬁTt ¢to Hhe Ontphet aophinféectibor 3.heTwo
anpl i tude nod t | : S N | o) a I

emtter el ec'l[élrug' e oﬁ’t_ e sgfﬁg:t%dst aee? %ﬁ@fﬁ%ﬁﬁ%g?%rg%got ggtglilﬂefpra% ot
connecti on poitie 2BRYifigscHRF the gééﬂﬂﬁm Hredupatedds sippring FM.
g'm‘ tT ter & fCL lm@%eOfffeBh?agllt]E auhn&haES%aa@.r EJ [ %f-] cé?é&ﬁmtﬁl}nwm@!‘d
. Two suitably,cqnstr.uct, - hac ranches .al so f.orm par.t t he
anplifier for 6 b® Fé’dﬁ‘gﬁgﬁ @3&1'&%&1" si%ﬁ'é’lec% fh pgintsT%esaé‘d?e:;e % Shat
bkanches | ead.only tthe xomeectdrnppoint$ lan®.6 bandcdi hevee tai ble ghdded
connecti on poigHtS thrd¥y P e ! Bach feed-back branch includes a feed-

back resistor Ry, Ry, Ry OF Ry and the collector emitter
10 path of a-switching transistor Tg, Tg, Tge Or Tgr. which is
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connected in the series therewith. As shown in Figure 2 an

isolation resistor R,, Rg, Ry: Or Rgs respectively can be
located in the emitter branch of the switching transistors

and is connected to a respective connection point at the

151 -corresponding final “stage transistor. The base electrodes
of the switching transistors Tg and Tg which are arranged- in
the feed-back branches of the AM amplifier are connected via
isolation resistors Rg and Ry, and are supplied to a
potential connection c. Correspondingly, in the case of

20 the FPM amplifier the base electrodes of the switching
resistors TS5' and T6' are linked via isolation resistors Rg,
Rygr and connected: to a potential  connection 4.

The input connections 3 and 6 in corresponding feed-back

25 branches of theﬁtwd_amplifier'circuits.are interconnected in’
accordance with Fig.2 and are separated with respect to DC
current from the connection points 2 and 5, whiqh,are also
interconnected, by gn,isolation-capacitor C;. The common

" connectionpoint 2 and 5is connected to reference potential

30 by a further capacitor C,. Capacitors Cj and C, ensure
that negative feed-back caused.. by alternating current is

l\l"



onl y the connection points 1, 2, 3 and 4 have to be gui ded out through:the
\ Each feed-back branch includes a feed- back resistor Rlerr], Rerr],
err] or Rlerr] and the collector emtter 10 path of a swtchi.ng
t¥ansistor T[err], Tlerr], T[err] or T[err] which is connected in the
series therewith. As shown il Figure 2 an isolation resistor Rerr],
Rerr], R[err] or Rlerr], respectively can be Iocated in the emtter-
branch _of ﬁ %Mﬁtﬁhing,transistonghan% i? nec to a respective
connect® bf' r?o’? £ & the €5 e¥pdnd? Ag f‘ﬂal ét"a BrMhsistor.  The
base elrastusj:dms:e@‘ ctﬂwd:!queﬂe'nag:qrr &fsidteor Pl aeii dBl tehi tr are arr anged
in the dige erﬁq udnldsy /éMparn%libfrlseararsess??nse;&dav' a isolation

resistors err are su entJ al, tonnection c.
Corr esﬁfncﬁﬁgl‘sz?F¥h\éeéxse Gf she @W bRbets Fér“’t“niet bk¥e el ectrodes
ofs t he sutl tinhi oyger£ici obg dPpPlyingnehd| empﬁlgar@oiltag@wsnai; sol gt i ?R
resistqns n 0 . ciion d. e

I nput é.é(’)n%ec ﬁ%g‘:g]on gggnftﬁ%egtﬁ}reg‘gp%n I g é %hgxal g@m,e A%nches of the
two anpitief |S§¢1'€9hm9 teransistais cohrsunnlddd afke cthelsaneimeFi g. 2 and are

o eHd A Redetibdd I N, S DR O O 3, 2 S
connectdh 3: oto%e‘? Bﬁﬁhn&%?@ﬂ-hﬁ& P fEBéﬁchpr“@ﬁ‘tilél ®B0 by a.

f i herci:eq:ni:tt giiaCxhe&€apganneerts off @a}nand.cz Sincegndmr eehtdat negative
feed Dol 1Rt diowdl ! EhRAdHhs BEOFR! rioana BLREHRY. .| 1N Lhe

circuit I nt er nal resistances o the i nput

ci rcui tBlRQ}aE h'ér?hﬁéﬁmsat &her eq@ewaahm f'ﬂ’&? §<a#@t désh"i‘ﬁlat ed Ri
to be negative with respect. to the potential at the

emitter electrodes of the final stage transistors.T3
15 and T4. In order that the transistors T and T6 in the
FM-amplifié; gre-safelyfswitched'off;'a_baSevpogentiaI
which is-posi%ive as compared to the potential*
prevailing-at.the~fina% stage:;:ansistors-T3 ahd-T4:is
supplied at the same time to the base electrodes of
20 these transistors Ty and Tg via the connection point d.

During operation of the FM amplifier the potential
ratios,just described are exchanged. Adjustment of the -
said potentials is symbolised in Fig 2 by the switches

25 §y,S; and S3. However, it should also be pointed out

' that the switching voltages for the transistors are

preferably obtained internally in the feed-back
branchesmftbm&thefsupply voltage,'for'example-via a
band-gap reference circuit. '

30 . ' B | _

"An integrated semi-conductor circuit containing both
the AM amplifier and the“fﬁ'amplifief haé_only'four'
input-connections'1-4,*the*two-extefnaily-connected

| capacitors C; and C, being connected thereto. The
35 - capacitors C; and C, have a value of approximately 100

“
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or .Rlerr], respectively. .If the AManplifier circuit is 5 set in

oper ation by applying the supply voltage US via the connection point a the
a base/potentlal .driving the switching transistors is supplied at the same \ 4
tinme t'o the base el ectrodes of the qutchl ng tranS|stors Tlerr] and T6 in
t he feed- back branches of this AM anplifier circuit via the connection
paint c. 7 Since, in the enbodi nent shovvn the transistors T[err] and T6 are

PMP Bi pol ar trag lf,togts%néti% eél{]dr@éléitwﬂff‘e FEHentfe%dh%%ctkorEQﬂESaé' ve

with respect to he po e emtter electrodes qQ st age

transistors T[e?l]t9534ahév?4a "allﬁeor"cferzqw 31 Fi‘él‘fb‘-?ls?'or@‘% Eh8: T6
in the FM anpl lrflmﬁbeaféfsiiiﬁﬁhﬂ SohREdETLY fis ar ddaredy Erent isdlx wbi tburs

positive as co to_t entl |I g i R3lepst
transistors T[€ ¥] g’ﬁd "I’T'éﬂ’? S5 %‘%ﬁ ég\ﬁt % ac‘?:to %Jl}ﬁceétgq':htﬁ ase

el ectrodesSof 2binventiew ¢¢mts¢ ote ampkifiens sﬂ@r &8 Ehesengbe¥AndBt i on
poi nt. d. Duri nopgpgEé! L0nml ruifodiM IRl ddrdia1llye domneeited! capaicatorust
descri bed are exc nent o the said potentials is: synbolised
in Fig 2 by thelgml'?\gﬁ%@ §5$ $¥y] and S[err]. However, it should
also be pointed out that the- SWItChI ng vol tages for the transi stors are
preferably obtained internally in the feed-back branches. fromthe supply
-vol tage, for exanple via a band-gap reference circuit. 30 An integrated
sen -conductor circuit containing. both the AManplifier and the FM
anplifier has only four input connections' 1-4, the two externally
connected capacitors Cl1 and C2 being connected thereto. The 35
capacitors Clerr] and C2 have a value of approximtely 100




8 nF in a preferred exanple while the feed-back resistors Rerr] to Rerr]
a val memmnmmm m exanpl e. Thus the nunber of input connections
duced u by the circuit arrangenent in accordance W th

i nvent®i oh cbnpared to anplifiers such as those shown in Figure 1.
nunber of externally connected capacitors is halvedfromfour to two.
CLAI M5 1. A circuit arrangenent conprising. at least two nmulti-stage ...
anplifiers, only one of whichis in5 operation at any time, said St
anplifiers having different electrical properties and having feed-back
pat hs- for stabilizing DC voltgge sai d feed-back paths being separated
fromeach other wth respect to DC current by means of isolation capacitor
means, wherein a first 10 ack path of a first of the anplifiers is
connected to a first feed- back pa h of the other anplifier, and said first
f eed- back paths are connected to a reference potential by a common

capaci tory; rreansd@elcraﬁﬁor@ytsﬁeemm BEh Q-Hj r&atll-ést fuwpv only

E%i
t hrough tha ne_of sai t feed Ek C el,on to the
anplifier™ T3k298 Péééﬁ% S St "W TeR®13"%n

5 operation at any time, said ampllflers.hav1ng different
electrical properties and having feed-back paths for _ -
stabilizing DC voltage, said feed-back paths being - ¥
separated from each other with respect to DC current by
means of isolation capacitor means, wherein a first

10 feed-back path of a first of the amplifiers is
connected to a first feed-back path of the other
amplifier, and said first feed-back paths are
connected to a refetence potential by a common
capacitor, means being provided which permits current

15 flow only through that one of said first feed-back
paths which belongs to the amplifier which is in
ogeratioh.

2. An arrangement according to claim 1 wherein said.

20 amplifiers have similar circuit constructions, apart
from the values of‘their components, and said feed-back
paths constitute correspondlng parts of the respective
amplifiers.

25 3.. A circuit arrangement according to claim 2
wherein said current flow permitting means comprises an
electronic switch arranged in each of said feed-back
paths, only the switches which are in the amplifier
which is in operation being closed.

gl "



2fﬁ Aa arrengenent according to-claim1 wherein said 20 anplifiers have
similar circuit constructions, apart fromthe values of their conponents,

and sai d feed-bagk paths constitute corresponding parts Oi~iiﬁiéé?¥§;i;2§;4L'1
anpl i fAers. 25 3. A circuit arrangenent according to claim 2

current flow permtting nmeans conprises an el ectronic svm "Mﬂm '
each--of said feed-back paths, only the switches which are mﬂ,"m"’
whith is in operation being cl osed. 10 4. Acircuit arrang%nént

according to aim2 or 3, wherein all of the corresponding feed-back paths
of the anplifiers are connected to one Hhother and the sets of

correspondi ng feed-back paths are isolatéd in 5 relation to each ot her

by a capacitor neans mhlch is conmon to all of the_ anplifiers and connected
to a reference pofent faFiFiCiE faf % 3g eBE9dciACHOr e nte sChrdd 2omfoR rt o
call-of the anplif weveteiand al1nld£ afhd heof cedpbaak ngaitiee dibdde paphisl bers

“have electronic 1 | i ch _are onl | osed in the .a I|f er,which
.is in operation.. Qge }\Mcéﬂggf?\é\gr gﬁgemeésﬁgr | n&”te aa°a"r?ﬁ ‘I’ rth
wherei n each el eceetsi e fsepreiespomsine feadtbackgpdbhs: arentseletsd the
egi tter-coll gctor rgapRsoRf t&'hbSEhaBEhfP””eS§eg chﬁaf:kﬂ?of:eﬂ@aggc khAdhhss

and when an operating vol tage IS a ase otentlal
|s appl ied to Opepgfnénqrhetg H:hi°r¢g the amp11f1e and connecte to a
reference potential via a further capacitor which is

also common to all.of the amplifiers, and all of the
feed-back paths of the amplifiers have electronic

10 switches which are only <closed in the amplifier which
is in operation. : '

5. A circuit arrangement according to claim 3 or 4
wherein each electronic switch comprises switching
15 transistors, the emitter-collector paths of which are
connected in the feed-back paths, and when an
operating voltage-is-applied-to an amplifier a base
‘potential is applied to operate the switching
transistors in said amplifier.
20
6. A circuit arrangement according to any preceding
claim wherein the amplifiers each comprise a plurality
of differential amplifier stages and a finai'stage with
two final stege transistors, a feed-back path leads
Ly 25 from each final stage transistor to an associated base
electrode of a transistor in a first of the
differential amplifier stages. '



tra.sis%e;s;Ln—saLd_aanLLjer 20 6. Acircuit arrangement according.te any
erein the anplifiers each conprise a plurality ofe.

,e en U JU ages and a final stage with two final stage

NS} path | eads 25 fromeach final stage transistor

aSSOCIated base electrdde of a transistor in a first of the

«T erential anplifier stages. 7. A circuit arrangenent according to -

claim5 or 6 wherein isolation resistors are connected to the base L

el ectroties df ciReudWi tor angengndi agerding tg. cAadimchierabrangenent

accordlmeieiﬁwsalsewhnqeehaw‘:%a&al Ronded tadP id i €hé BOSPri se two

SW tChabie:%%qnq% rmd‘;lat srgﬂ\gﬁm%%a‘i I | f.| rs for the AM and FM operation of

a radi ¢ nt- according to any preceding
clainms conprising an |ntegrated sem - conductor circuit to which the

capaci t@rs ,ar o ﬂ@él rcuit

a?e?ange?rentﬁ ‘?“g&?ggtlggplag reix%céggé%'% etgA% ?Warge%ée%nﬁg to Fig.2 of

t he accohpmyyherainneaid. ampl1f1ers comprise - two switchable
intermediate frequency amplifiers for the aM and FM

operation of a radio receiver. . - - ﬁ_

|
10 9. A circuit arrangement according to any preceding: ;

claims comprising an integrated semi-conductor
circuit to which the capacitors are connected
externally, ' '

15 10. An amplifier circuit arrangement substantially as
herein described with reference to Fig.2 of.the .
- accompanying drawings. '




