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PCT/ 1 B97/ 00200 Circuit arrangenent conprising a logarithmc transfe
function The invention relates to a circuit
aryangenment conprising a |logarithm Al - transfer function.

In receiver circuits, for exanple, for pagers, need to have arrangenents
for controlling certain functions such as the nute node, the indication of
signal levels or the 5 automatic gain control, by which arrangenents the

field strengt S . (voltages signal |evel) can be
det ect edfL %ﬂmﬁiﬁiqﬁ-ﬁga@l@sﬁﬁw t age detect ors used in this

respect gener al'ly Zbaélensaoﬂ O‘%ﬁeéd ]tr}{?el(rhec{ Sa%%fd%r%f Lg}_%td tﬁi‘e‘@ﬁfﬁé he

(ant enna) si gnal supp 0 an si‘gnal’, which

out put si gnalgy t‘ﬁ\.sﬁﬂ% dEas Wi Jile i ‘?}tﬁ? i el d strength or
vol t age respectﬁ%}{ ﬁsl,igg means dtachat Swhen t e |npu |e%§ strength 10 or
i nput vol tagqimééfﬁ}%g IS AL E QIR IddHBRAldNA I kil | near
representation of the out put voltage of the detector, a substantially
| i near char act®f i Sdne SIS EMfifedtiidi&he ouﬂi:hﬁgrs’i@nal lines,

Such a diagramis shown in Fig. 1. The abscissa therein shows an input

vol t age Ue i rarad | agson ol e1s cidre .c Jomingy tdhe enditedt enly Higr d i s shown
the associated 15 output voltage Ua in a linear scale. In the | evel range
bet ween t he idpatien tinepbadislg andime ingexrualerin ivhichcrskrgrales iane ¢ curve

in linear representation, i.e. a straight [ine, which represents a
| ogarithmic r@@‘i‘erp‘ﬁeqmmhm@qm alvin a‘g@mé%dwmmwvm t age
Ua, i.e. a logarithmc transfer function between these two voltages.

The control relAREPEDr 3MME FRRNANY the g)itelhe for vﬂnéﬁ“ﬁ?’é%l?’%{*@%"ﬂet ect or
Fg 1 Shovs T (S FRSHEldn: o mei iR et Rie (et
Flg. 3 thﬁéegépg%s% § P P o Kl SRR 19 P Ut3 N or whi ch
compr i see a % O@’f‘?’faff%ﬁ kLR o ngﬁgﬂdﬁ‘%hés%*%%d@%f?’f%regﬁ? al
anplifier st a&@faﬂgeéﬁ 1nclﬁﬁé§r5@l§b@@0§1i§%¥af‘mﬁ{hs enddilfdc Pt S h

transi stor pair 1 n2, a respective emtter current
source 1domrcn 51gnaﬂ3lix?@ﬂ|ﬂﬂr Qﬁ&ﬂfpdﬁﬁl&j S fndBd ro@shi gé ogheach of
the transistors 11, 12; 21, 22; 1, n2 a collector resistance 14,
15; 24, 185; .sensdod, llil:59| Bﬁloxholjaglsthan‘@c:bpwmg‘ e;lewéryts of tie¢ nsemasord 00. The
base termnals of the individual transistor pairs 11, 12; ... nl, n2 form

i nput term natbipf &hswilté¢herpmvidednfdr fearh stfigedse 1senson, chbpesgol | ect or
termnals of these WO 97/ 33366 -

2 - for connecting/dbgmnmEartdopothe output rgignal okipasrs forming
output terminals of the differential anplifier $tages 1, ..., n._ The

di fferenti al %‘Hﬁl ?f?‘éﬁ*t§?bb%§r jprovided 1R e rRE { Ehr  $eRERH- BREBF as a

| adder net wor nput , of the fipst differential ifier stage 1
S suppl t ed PR fﬁesmgufhw‘fab%h@n FhESE & Sugefien TRt atcos 14,

15 of th fi re {L glff ances "ﬁiéégse%ﬁé%ﬁ %CO&%E%&Peoﬁgg ‘%agﬁg value 5

RL, the?foll et f YRt al anplifier

stage 2 the r?éhé&ﬁ”&ﬁhg ?x}{ i{é& 52 hel eéng.{ln%fa&f%Flgﬁlegl Yangne

resi stance val ues of sI stances the n[err]
differential éﬁ&hiﬁbe/ﬁhét §G§t@hafér55|&ﬁf:§g169 &fcEpe #88 eRktter current
sources 13, 3 produce the direct currents I1, 12, ..., In,
respectively. dﬁhgtiahIOMAng di nensi oning holds R1 = R2 = .... =Rn and
11 =12 =... =1Ini.e. all the differential 10 anplifier stages 1, 2, ...,
n have the sane di nensioning thus have the sane gain and the sane
operating points. The out put signals of the
differergg al anplifier stages 1, 2; ..., n are furthernore connected
each to a rectifier stage 16, 17, ..., n6, respectively. Their (rectified)
output signals are linearly added together in an adding circuit 101 and the
sumi-s produced as 15 output voltage Ua. In the
circuit arrangenment shown in Fig. 2 the veltage range for the input
voItagﬂsgﬁabagmaﬁn. fted voltage Iimts Uel and Ue2 depends on the nunber n

of di ff amplifier stages 1, 2, ..., n. However, there nust be
at | ea tial anplifier stages avai |l abl e. 20
The use C rc | arrangenent as shown in Fig. 2, however, is very

limted. For exanple, if the individual differential anplifier stages 1, 2,
..., hare di rensioned differently, or if each of the differenti al
arrpllfler stages 1, 2, ., nis followed by a respective high-pass
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