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B.E.EC/TE 

ChoiceBasedCreditSystem(CBCS)and 

OutcomeBasedEducation(OBE)SEMESTER – 
VI MICROCONTROLLERS 

CourseCode 18EC654 CIE Marks 40 

NumberofLectureHours/Week 03 SEE Marks 60 

TotalNumber of Lecture Hours 40(8Hours/Module) ExamHours 03 

CREDITS– 03 

Courseobjective:Thiscoursewillenablestudentsto: 

 Learnarchitecture of8051. 

 LearnprogrammingskillsusingAssemblylanguageand C 

 Designandinterfacemicrocontrollerbasedembeddedsystems. 

 Buildprojects 

Module-1 
RBT 
Level 

Microprocessors and Microcontroller: Introduction, Microprocessors

 andMicrocontrollers,MicrocontrollerSurvey.(Text 1-Chapter 1) 
The8051 Architecture:Introduction,Architectureof 8051, Pindiagramof 

8051,Memoryorganization.(Text1-Chapter2) 

 
L1,L2 

Module-2  

AddressingModesin8051Microcontroller:Introduction,AddressingModes,ExternalData

Moves,CodeMemoryReadonlyDataMoves,PUSHandPOPopcodes,DataExchanges,Examp

lePrograms.(Text 1-Chapter 3) 

 

L1,L2 

Module-3  

Instructionset:Instructiontimings,8051instructions:Datatransferinstructions,Arithmeticin

structions,Logicalinstructions,Branchinstructions,Subroutineinstructions,Bitmanipulationi

nstruction.(Text 1-Chapter 4, 5 and 6) 

L1,L2,

L3 

Module-4 
 

8051MicrocontrollerInterfacingandApplications:Interfacing8051toLCD,Keyboard,par

allelandserialADC,DACinterfacingandprogramming.(Text2–Chapter12 and 13) 
L1,L2,

L3 

Module-5  

8051MicrocontrollerInterruptsandTimers/counters:Basicsofinterrupts,8051interruptst

ructure,TimersandCounters,8051timers/counters,programming8051timersin assembly 

and C .(Text2– Chapter9,Chapter11 -11.1) 

8051MicrocontrollerSerialCommunication:Datacommunication,BasicsofSerialDataCo

mmunication,8051SerialCommunication,connectionstoRS-

232,SerialcommunicationProgramming in assemblyandC.(Text2– Chapter 10-

10.1,10.2,10.3) 

 

 

L1,L2,

L3 

CourseOutcomes:Afterstudyingthiscourse,studentswillbeableto: 

1. ExplainthebasicsofMicroprocessor andMicrocontroller 

2. Relatetothe8051MicrocontrollerarchitectureandPindescription 

3. Analyze8051Addressingmodesandusethe8051instructionset 

4. Programtheon-chipperipheralsin 8051 
5. Design anddevelopapplicationsusing8051 Assemblylanguageand C program 
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B.E.EC/TE 

ChoiceBasedCreditSystem(CBCS)and 

OutcomeBasedEducation(OBE)SEMESTER – 
VI BASIC VLSIDESIGN 

CourseCode 18EC655 CIE Marks 40 

NumberofLectureHours/Week 03 SEE Marks 60 

TotalNumber of LectureHours 40(8Hours/Module) ExamHours 03 

CREDITS– 03 

Courseobjective:Thiscoursewillenablestudentsto: 

 Understandthefundamentalaspectsofcircuitsinsilicon 

 RelatetoVLSIdesignprocesses anddesignrules 

Module-1 
RBT 

Level 

Moore’slaw,speedpowerperformance,nMOSfabrication,CMOSfabrication:n-well,p-

wellprocesses,BiCMOS,ComparisonofbipolarandCMOS. 

BasicElectricalPropertiesofMOSAndBiCMOSCircuits:Draintosourcecurrentversusvol

tagecharacteristics,thresholdvoltage,transconductance. 

 
L1,L2 

Module-2  

BasicElectricalPropertiesofMOSAndBiCMOSCircuits:nMOSinverter,Determinationo

fpulluptopulldownratio:nMOSinverterdriventhroughoneormorepasstransistors,alternativef

ormsofpullup,CMOSinverter,BiCMOSinverters,latchup. 

BasicCircuitConcepts:Sheetresistance,areacapacitancecalculation,Delayunit,inverterdela

y,estimationofCMOS inverterdelay,superbuffers,BiCMOS drivers. 

 

 
L1,L2 

Module-3  

MOSandBiCMOSCircuitDesignProcesses:MOSlayers,stickdiagrams,nMOSdesignstyle

,CMOSdesignstyle 
Designrulesandlayout&ScalingofMOSCircuits:λ-
baseddesignrules,scalingfactorsfordeviceparameters 

 

L1,L2,

L3 

Module-4 
 

SubsystemDesignandLayout-

1:Switchlogicpasstransistor,Gatelogicinverter,NANDgates, NOR 

gates,pseudonMOS,DynamicCMOS 
Examplesofstructureddesign:Paritygenerator,Busarbitration,multiplexers,logicfunctionb

lock,codeconverter. 

 

L1,L2,

L3 

Module-5  

SubsystemDesignandLayout-

2:Clockedsequentialcircuits,dynamicshiftregisters,buslines,Generalconsiderations,4-

bitarithmeticprocesses,4-bitshifter,Regularity-Definition&Computation 

Practicalaspectsandtestability:Somethoughtsofperformance,optimizationandCADtoolsf

ordesign andsimulation. 

 
L1,L2,

L3 

CourseOutcomes:Afterstudyingthiscourse,studentswillbeableto: 

1. IdentifytheCMOSlayoutlevels, andthedesignlayersusedin theprocesssequence. 

2. Describethegeneralstepsrequiredforprocessingof CMOS integratedcircuits. 

3. DesignstaticCMOScombinationalandsequentiallogic atthetransistorlevel. 
4. DemonstratedifferentlogicstylessuchascomplementaryCMOSlogic,pass-

transistorLogic,dynamiclogic,etc. 

5. Interpret theneedfortestabilityandtestingmethodsinVLSI. 
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