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Syllabus for Entrance Test for PhD Admissions 

Department of Electronics and Communication Engineering 
 

Electronic Devices: Energy bands in silicon, intrinsic and extrinsic silicon. Carrier 
transport in silicon: diffusion current, drift current, mobility, and resistivity. Generation 
and recombination of carriers. p-n junction diode, Zener diode, tunnel diode, BJT, JFET, 
MOS capacitor, MOSFET, LED, p-I-n and avalanche photo diode, Basics of LASERs. 
Device technology: integrated circuits fabrication process, oxidation, diffusion, ion 
implantation, photolithography, n-tub, p-tub and twin-tub CMOS process. 
 
Analog Circuits: Small Signal Equivalent circuits of diodes, BJTs, MOSFETs and 
analog CMOS. Simple diode circuits, clipping, clamping, rectifier. Biasing and bias 
stability of transistor and FET amplifiers. Amplifiers: single-and multi-stage, differential 
and operational, feedback, and power. Frequency response of amplifiers. Simple op-
amp circuits. Filters. Sinusoidal oscillators; criterion for oscillation; single-transistor and 
op-amp configurations. Function generators and wave-shaping circuits, 555 Timers. 
Power supplies. 
  
Digital circuits: Boolean algebra, minimization of Boolean functions; logic gates; digital 
IC families (DTL, TTL, ECL, MOS, CMOS). Combinatorial circuits: arithmetic circuits, 
code converters, multiplexers, decoders, PROMs and PLAs. Sequential circuits: latches 
and flip-flops, counters and shift-registers. Sample and hold circuits, ADCs, DACs. 
Semiconductor memories. Microprocessor(8085): architecture, programming, memory 
and I/O interfacing.  
 

Computer Organization and Architecture: Machine instructions and addressing 
modes, ALU and data-path, CPU control design, Memory interface, I/O interface 
(Interrupt and DMA mode), Instruction pipelining, Cache and main memory, Secondary 
storage. 
 
Programming and Data Structures: Programming in C; Functions, Recursion, 
Parameter passing, Scope, Binding; Abstract data types, Arrays, Stacks, Queues, 
Linked Lists, Trees, Binary search trees, Binary heaps. 
 
Operating System: Processes, Threads, Inter-process communication, Concurrency, 
Synchronization, Deadlock, CPU scheduling, Memory management and virtual memory, 
File systems, I/O systems, Protection and security 
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Databases: ER-model, Relational model (relational algebra, tuple calculus), Database 
design (integrity constraints, normal forms), Query languages (SQL), File structures 
(sequential files, indexing, B and B+ trees), Transactions and concurrency control. 
 
Computer Networks: ISO/OSI stack, LAN technologies (Ethernet, Token ring), Flow 
and error control techniques, Routing algorithms, Congestion control, TCP/UDP and 
sockets, IP(v4), Application layer protocols (icmp, dns, smtp, pop, ftp, http); Basic 
concepts of hubs, switches, gateways, and routers. Network security  basic concepts of 
public key and private key cryptography, digital signature, firewalls. 
 
 
 


