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[1] (10 marks,1 markseach)Mark Trueor False.

1.

2.

10.

Body (substratepf PMOStransistorsaareusuallygrounded.

A CMOStransmissiorgateconsistof aPMOSandan NMOS transistor

connectedn parallel.

Usingonly thetrue (notinverted)inputs,it is impossibleto implementa
CMOSnon-irnvertinglogic gatein onestage.

. An idealflip-flop is never transparent.

thangate-oxidecapacitances.

CMOScircuitsoperatefasteratlower temperatures.

. Stick diagramamay be usedto estimatethe areaof logic gates.

. in modernCMOSIC technologiesliffusioncapacitancearemuchsmaller

. In modernCMOS digital circuitselectronvelocity doesnt saturate.
. MOS thresholdvoltageis independendf source-bodyotential.

. In modernCMOS digital circuitsjunctionleakagecurrentis lessthan
subthresholdeakagecurrent.

O True O False

O True O False

O True O False

O True O False

O True O False

O True O False
O True O False

O True O False

O True O False

O True O False

[2] (5 marks)Obtainthe steady-stateoltagesat the nodesof the following circuit. All capacitanceare
0.1 pF eachandall thetransistordhave W/L = 3.
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[3] (20 marks)Considerthefollowing circuit. Theinverterhasaninputcapacitancef 6 units(i.e. twice
aslargeastheunit inverter). The outputcapacitances 345.6units.

345.€

e Calculatethe minimum possibledelayfor the circuit, if the delayof a unit inverteris 15 psin this
technology

e Findthesizeof all unknovn PMOSandNMOS transistorsn thecircuit.
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[4] (15 marks)Implementthefollowing functionin corventionalCMOS. Assumethatboththetrueand
invertedinputsareavailable.If therearemorethanonepossibleémplementationsjo theonethatimposes
lesscapacitve loasatthe output,i.e., faster

e 7=AB+C)+DE

e Sizethetransistorsuchthatthelogic gateis equialent(in resistancendcurrent)to a unit inverter
(.e. W, /L, = 2 andW, /L, = 1). If therearemorethanoneway of sizing,do the onethatresults
in afastercircuit.

e If the outputdiffusioncapacitancef a unit inverteris 12 fF, calculatethe enegy dissipationat the
output”.

e How muchpower doyou sare by operatingwith a power supplyof 1.2v insteadof 1.8v.



