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ABSTRACT: A current-controlledsinusoidabscillatorbasedon the Wien
bridge oscillatoris presentedThe circuit actsin currentmode and usesa
secondgenerationcurrentconveyor.lts oscillation frequency,which can be
variedfrom 20 to 90 MHz is adjustablefrom the bias currentof a floatting
resistor.The circuit hasbeenimplementedrom SGSTHOMSON in a 2um
BICMOS technology Measurementesultsare obtainedin goodaccordance
with simulationones.At 50 MHz, the total power consumptions 50 mW
under 5 Volts.

I - INTRODUCTION: Controlled oscillators are extremely useful circuits in
telecommunicatiorsystemsand many applicationshavebeenreportedfrom them[1-3]. They
play an essentiapart, for examplein phaselockedloops (PLL), clocks, sensors..It is well
known that conventionalop amp basedRC active oscillatorsare frequencylimited and so
cannotbe used at high frequency[2-3]. To overcomethese limitations, the synthesisof
sinusoidaloscillators by using operationaltransconductancemplifier-capacitors(OTA-C)
havebeenexplored[3]. Neverthelessto operateat high frequency4 OTAs and4 capacitors
are then necessaryn conjunctionwith large bias currents(aboutto 10 mA for eachOTA
which inevitably leads to high power consumption). By another way, second generation current
conveyors(CCIl) can also be used as universal active elementsand can operateup to
frequenciedocatedon the GHz rangewhen they have beenimplementedin the translinear
form [4-5]. The controlledsinusoidaloscillator presentedn this paperis basedon the Wien
bridge oscillator. It uses a class AB CCésactiveelementandnecessitate® capacitorsonly.
Its oscillationfrequencyis adjustablérom 20 to 90 MHz varyingthe biascurrentof a floating



activeresistanceThe maximalvaluefor the biascurrentof eachactive elementis aboutimaA.
So, the circuit supplied under 5V dissipates 50 mW only for a 50 MHz output signal.

Il - CIRCUIT DESCRIPTION: The schematidorm of the oscillator,which actsin current
modeis shownin Fig. 1. This implementatiorhasdirectly beendeducedrom the well known
Wien bridge oscillator, using the properties of the adjoint network transformations, [2].
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Fig. 1: Schematic form of the current-mode sinusoidal oscillator.

A voltagefollower with a 50Q outputresistancénasbeenaddedfor measuringourposesThe
use of the CCII* allows the oscillation frequencyand the condition for oscillation to be
adjusted independently. They are given as, [2]:

oscillation frequency : w, =1/C{R;R, (1-a)
condition for oscillation : Ra <R;/2 (1-b)

where R is the low-signal equivalent resistance of the limiter.

Fig. 2 showsthe translinearclassAB secondgenerationcurrentconveyorin a conventional
form, which has been used. It has been biased fyend90pA.



Fig. 2. Translinear class AB CCil

The voltagefollower in Fig. 1 hasbeenobtainedfrom the CCII* aboveusingports X andY
alone. Its bias currenf Was adjusted to obtain a@®utputresistanceThe magnituddimiter
in Fig. 1 hasalso beenobtainedfrom the CCII*. Its XY non-linearcharacteristicseenfrom
port X hasin this order greatly beenincreasedusing minor modifications,so that the circuit
saturatesquickly for input currentsequalto + |,. Its low signal equivalentresistanceR,
remains then controlled fror.|
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Fig. 3: a) Photograph of the oscillator b) output signal at 80 MHz

The controlledfloating resistorR,, in Fig. 1, hasbeenimplementedrom two CClls asabove
but with minor changesFig. 3-ashowsthe photograptof the chip of the oscillator (total area:
1.2 mm?) which was implementedfrom SGS-THOMSON using the HF2CMOS process
(BICMOS 2um). The following values were used for passive componentsC = 5 pF and
R, =1 KQ.



11 - MEASURED RESULTS: The circuit was suppliedwith V- = 0V and V*t = 5V.
Fig.3-b showsthe output signal obtainedat 80 MHz. At this frequency,the total power
consumptiorof the circuit is 70 mW. Fig. 4 showsthe frequencyvariationasa function of the
control currentl,. Simulationresultshave beenindicatedtogetherwith measurednesto
demonstratethe good accordancebetweenthem. Table 1 gives additional characteristics
measured fof,= 50MHz.
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Fig. 4. Oscillation frequency as a function
of the control current .

IV - CONCLUSION: A current controlled sinusoidakcillatoroperatingin current-modéhas
been implementedusing bipolar transistors.Varying the control current Iy, it is easily
adjustable from 20 to 90 MHz.
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