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I. Introduction

A new fast receiverfor low-voltage-swingsignalsis described. The basiccircuit

is derivedfrom the classicalOperationalTransconductanceAmplifier OTA. A serious

problemof classicalOTAs is the long recoverytime. In an improved design, this

problemis eliminatedby the introductionof a new form of dynamicbiasing, referredto

as ‘recovery feedback’. The resultingcircuit is called OTA with RecoveryFeedbackor

simply OTA-RF. In thenext sectionsthe schematicof the completereceiverwill be

explained andits performancewill be comparedwith that of a classicalOTA receiver.

In a final sectionexperimentalresultsof a prototypeimplementedin a 1.2 im CMOS

process.will be presented.

II. Basic receiverconfiguration:OTA and OTA-RF

This sectioncomparesa classicalOTA receiverwith an OTA-RF baseddesign.

Both receiversare basically comparatorsfollowed by an inverter stage to get a full

voltageswing. The OperationalTransconductanceAmplifier OTA providessimplest

and moststraightforwardapproach[1,21. It is depictedin Figure 1.
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Fig. 1: OTA asreceiver.
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A very well known disadvantageof OTA type comparatorsis their limited speedand this

is why oftena differentiatoris added. The limited speedis illustrated by thedashedline

in Figure 2, showing the responseaspredictedby HSPICE. It is seenthat the speed

problemis mainly due to a poor recoverytime. In this figure, ‘comparator’ is relatedto

thecomparatoronly, ‘receiver’ is relatedto the comparatorincluding theoutputinverters.

UsingFigure 1, an explanationfor this handicapis thefollowing. When an input signal

is applied, the input branchrespondsvery fast. Its only pole is g/C, with C is the

capacitanceof thecurrentmirror nodeC. The responseof the input branchis passedon

to thesecondbranch,which also reactsvery fast to the strong driving signal. When the

input signalsdisappears,the input branchrecoversrapidly. This meansthat thereis no

driving signal for the secondbranchany more,which cancausean extraoutputvoltage

recoveringcurrentto flow in this branch. The resultis that only the very small current

differenceDC currentminusactualcurrentflowing in thesecondbranchis availablefor

recovery. Consequently, recoverywill take a long time. This situation can be

improvedby usinga dynamicbiasing of the outputbranch,asis shownin Figure 3. In

this comparator,which is called OTA with RecoveryFeedbackOTA-RF, the extra

device is also addedto the input branchin orderto keepa symmetricalstructure.

Fig. 2: Comparatorand receiveroutputsignal s for thecaseof OTA andOTA-RF.
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Fig. 3: OTA with RecoveryFeedbackOTA-RF.

When a positive input signal is applied, the currentmirror nodeC will show a negative

signal. This effectsthe output andinput branchin differentways. In the outputbranch,

the signal will causethe output voltage to rise and sincethe latter is fed to the gateof the

upperbias transistor,it reducesthe current in the output branch. This will causethe

output node to recover. In the input branch, the negativeoutput voltageincreasesthe

bias currenttemporarily,such that the currentmirror node C is helpedto recover. The

recoveryfeedbackdoesnot, asone could expect,kill the output signalor decreasethe

gain strongly. This is becausethe recoveryfeedbackonly reachesits maximumeffect

whenthe output signal is maximum. The solid line in Figure 2 illustrates the speed

improvementbroughtby OTA-RF. Table 1 summarizesthe main characteristicsof both

receivertypes.

Table 1: Main characteristicsof the two receivertypes.

OTA 3 V OTA 5 V OTA-RF 3 V OTA-RF 5 V

Power mW] 0.132 2.72 0.666 5.3

max [MHz] 5 50 89 200

out

V55

-3-



Another important aspectof a receiveris its operation in the presenceof a

commonmodesignal, theCommonModeRejectionCMR. As the simulationresultin

Figure 5 shows, properoperationis guaranteedfor commonmodevoltage in the range

-0.66 V to 0.48 V.

Fig. 5: Effect of a commonmodevoltageon OTA-RF.

III. Evaluationof a prototype.

A slightly modified versionof OTA-RF Fig. 4 wasprototyped. In this circuit

thegateof the currentsourceis tied to the currentmirror node. This is supposedto make

the circuit performanceless sensitive to processvariations. Table 2 summarizesthe

simulatedandmeasuredcharacteristics. It showsthat comparedwith the original circuit

the speedis decreasedwhile the powerdissipationis increased.
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Fig. 4: Slightly modified OTA-RF.

Table2: Simulatedand measuredcharacteristicsof the modified OTA-RF.

HSpice Measured

Supply voltage 3 V 3 V

Power [mW] 0.666 0.506

max [MHz] 62 62

Resolution [mV] 55 65

CMR [mV] +8001-915 +480 I -660

Delay [ns] 6.0* 7.1
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* Outputbuffer not included
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