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[1] (30 marks,1 markseach)Mark Trueor False.

1. Carry-SelectAdderusesdoublethehardwarefor calculatingall SUM bits. R True R False

2. CarrySignal (10 is thegroupgeneratesignalup to bit S (i.e.
� 0UT V ). R True R False

3. Body (substrate)of NMOS transistorsareusuallygrounded. R True R False

4. NMOS transistorsarebestin passing1s. R True R False

5. Symmetricfunctionshavesimilar pull-up andpull-down networks. R True R False

6. Purelycombinationallogic is impossibleto bedescribedinsidean

alwaysblock in Verilog. R True R False

7. Clock gatingmayproducefalseclockedges. R True R False

8. in modernCMOSIC technologiesdiffusioncapacitancesaremuchsmaller

thangate-oxidecapacitances. R True R False

9. Last-arriving inputsshouldbeconnectedto thetransistorsattached

to thepower rails (i.e. GND and
GIHJH

). R True R False

10. In modernCMOSdigital circuitselectronvelocitydoesn’t saturate. R True R False

11. MOS thresholdvoltageis independentof source-bodypotential. R True R False

12. A positive-edge-triggeredflip-flop is transparentwhenclock is 1. R True R False

13. Ignoringthediffusioncapacitances,thestageeffeort for minimumdelay

is W . R True R False

14. In modernCMOSdigital circuitsjunctionleakagecurrentis lessthan

subthresholdleakagecurrent. R True R False

15. Dynamicpowerdissipationincreaseslinearlywith frequency of operation. R True R False
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16. A junctioncapacitancegetslargerasthemagnitudeof thereverse-biased

potentialacrossthejunctionincreases. R True R False

17. Fastmulti-input addersaresimplyproducedby cascading2-inputadders. R True R False

18. Delayof N seriallyconnectedMOSFETsincreasesquadraticallywith N. R True R False

19. CMOScircuitshavehigherstaticpowerdissipationat lower temperatures. R True R False

20. Leakagecurrentthroughthegatesof MOSFETSincreasesasthegate-oxide

thicknessreduces. R True R False

21. CVSL is a ratiolessCMOSlogic style. R True R False

22. Thesharpertheinput signal,thehighertheshort-circuitcurrentthrough

aCMOSinverter. R True R False

23. A problemwith Dominologic gatesis thatthey areinherentlynon-inverting. R True R False

24. Themajorblock in asubtractorcircuit, is anadder. R True R False

25. CPL logic gatesneedacoupleof PMOStransistorsto producefull-swing

outputs. R True R False

26. Staticsequencingelemenetsdo notuseclocksignals,but dynamic

sequencingelementsdo. R True R False

27. Whencomapringtwo signednumbersX and
 

, weknow that X is larger

than
 

, if X�Y  producesacarry-out. R True R False

28. Regularlatchesshouldnotbedrivenby brief pulsesfor sequencing. R True R False

29. Semidynamicflip-flopshavestaticinputsanddynamicoutputs. R True R False

30. Theoutputof asymmetricfunctionis invertedwhenall its inputsareinverted. R True R False
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[2] (15 marks)Show the transistor-level implementationsof 3-inputXOR gatein PseudoNMOS, con-

ventionalCMOS,CPL, andDCVSL (your book calls it CVSL), andsingle-rail(regular) Domino logic.

Assumethat inputsA, B, C andtheir complementsareall available.Useminimumnumberof transistors

in eachcase.
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[3] (15marks)Considerthefollowing circuit. Theinverterhasaninputcapacitanceof 6 units(i.e. twice

aslargeastheunit inverter).Theoutputcapacitanceis 900units.

x
y

z

900

6

y

x

x

� What is theoptimumnumberof stagesfor lowestdelay?Modify (sketch)thecircuit for minimum

delayby addinginvertersif necessary. Hint: Assumeoptimumstageeffort is 4.

� Calculatethe minimum possibledelayfor the original andmodifiedcircuit, if the delayof a unit

inverteris 15 psin thetechnology.

� Find thesizesof all unknown PMOSandNMOS transistorsin themodifiedcircuit.

� How doesthedelayof themodifiedcircuit changeif thepower-supplyvoltageis reducedto 1.2 v

from 1.8v?
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[4] (15 marks)Sketch the block diagramand logic-gatelevel diagramof an 8-bit Carry-Lookahead

Adderusingvalency-4 PG logic (two 4-bit adderblocks). Only useInverters,two-inputAND, OR, and

XOR gates.Do not useany multi-input logic gates.Calculatethedelaythroughthe critical path,if the

gatedelaysare: Z 0 � ���
ps (for INV), Z ; ��[ �

ps(for AND), Z * � ���
ps (for OR), and Z@\ �^] �

ps (for

XOR), respectively.
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[5] (10marks)Draw thetransistor-level circuit diagramof apositive-edge-triggeredD-flipflop with syn-

chronoussetandresetcontrol signals.Also draw the circuit diagramof onewith asynchronoussetand

resetcontrol signals. The inputsareD, _ , `_ , set, andreset. The outputsare a and `a . The circuit dia-

gramMUST show all transistors.You maystartwith logic-gatediagrams,thenconvert to transistor-level

circuits.
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[6] (15 marks)TheSumandCarry-Outof a full-addercell aregivenby

b � Xdc  c ( (+* � X  � X ( �  (

The inputs A, B and C have 0.5, 0.5 and 0.25 probabilitiesof being 1, respectively. Find the power

consumptionfor the SumandCarry-Outoutputnodes. Assumethat eachof theseoutputshave a load

capacitanceof 100fF andthecircuit operatesat 1 GHz. Ignoretheinternalnodecapacitances.


