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SYLLABUS

COURSE OBJECTIVE: 
The student should be made to:
· To learn Hardware Descriptive Language (Verilog/VHDL).
· To learn the fundamental principles of Digital System Design using HDL and FPGA.
· To learn the fundamental principles of VLSI circuit design in digital domain
· To learn the fundamental principles of VLSI circuit design in analog domain
· To provide hands on design experience with EDA platforms.

LIST OF EXPERIMENTS 
1. Design of basic combinational and sequential (Flip-flops) circuits using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
2. Design an Adder; Multiplier (Min 8 Bit) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
3. Design and implement Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software
4. Design Memories using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
5. Design Finite State Machine (Moore/Mealy) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
6. Design 3-bit synchronous up/down counter using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
7. Design 4-bit Asynchronous up/down counter using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
8. Design and simulate a CMOS Basic Gates & Flip-Flops. Generate Manual/Automatic Layout.
9. Design and simulate a 4-bit synchronous counter using a Flip-flop. Generate Manual/Automatic Layout
10. Design and Simulate a CMOS Inverting Amplifier.
11. Design and Simulate basic Common Source, Common Gate and Common Drain Amplifiers.
12. Design and simulate simple 5 transistor differential amplifier.
TOTAL: 60 PERIODS
	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	CYCLE I

	1
	Design of basic combinational (Flip-flops) circuits using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA

	4
	4

	2
	Design of basic sequential (Flip-flops) circuits using HDL. Simulate it using Xilinx/Altera
	4
	8

	3
	Design an Adder using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
	4
	12

	4
	Design an Multiplier (Min 8 Bit) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
	4
	16

	5
	Design and implement Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software
	4
	20

	6
	Design Memories using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
	4
	24

	7
	Design Finite State Machine (Moore/Mealy) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA

	4
	28

	8
	Design 3-bit synchronous up/down counter using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
	4
	32

	CYCLE II

	9
	Design 4-bit Asynchronous up/down counter using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA
	4
	36

	10
	Design and simulate a CMOS Basic Gates & Flip-Flops. Generate Manual/Automatic Layout.
	4
	40

	11
	Design and simulate a CMOS Basic Gates & Flip-Flops. Generate Manual/Automatic Layout.
	4
	44

	12
	Design and Simulate a CMOS Inverting Amplifier
	4
	48

	13
	Design and Simulate basic Common Source, Common Gate.
	4
	52

	14
	Design and Simulate basic and Common Drain Amplifiers
	4
	56

	15
	Design and simulate simple 5 transistor differential amplifier.
	4
	60


COURSE OUTCOME
At the end of the course, the student should be able to: 
	CO1:
	Write HDL code for basic as well as advanced digital integrated circuit 

	CO2:
	Import the logic modules into FPGA Boards 

	CO3:
	Synthesize Place and Route the digital ICs

	CO4:
	Design, Simulate and Extract the layouts of Digital & Analog IC Blocks using EDA     tools 

	CO5:
	Test and Verification of IC design

	CO6:
	Simulate various IC design


	
CO-PO mapping:
	CO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12

	CO 1
	3
	2
	3
	-
	2
	-
	-
	-
	-
	-
	-
	2

	CO 2
	2
	1
	3
	-
	2
	-
	-
	-
	-
	-
	-
	1

	CO 3
	3
	2
	3
	2
	2
	-
	-
	-
	-
	-
	-
	2

	CO 4
	3
	2
	3
	3
	3
	-
	-
	-
	-
	-
	-
	2

	CO 5
	3
	2
	3
	2
	3
	-
	-
	-
	-
	-
	-
	2

	CO 6
	3
	2
	3
	2
	3
	-
	-
	-
	-
	-
	-
	2

	AVG
	2.8
	1.8
	3
	2.2
	2.5
	-
	-
	-
	-
	-
	-
	1.8





MODEL LAB DETAILS 
	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	1
	810423106064-810423106088
	OFFLINE MODE
	
	9.30 AM – 12.30 PM

	2
	810423106089-810423106126, 810423106304, 810423106306-810423106308
	OFFLINE MODE
	
	1.30 PM - 04.30 PM



LIST OF QUESTIONS:
VIVA QUESTIONS
VLSI DESIGN
1) What is the difference between combinational and sequential circuits?
2)  Explain the working of a D Flip-Flop
3)  How do you simulate HDL code in Xilinx/Altera?
4) What is the function of a test bench?
5) How is an 8-bit multiplier implemented in HDL?
6) Explain carry-look ahead vs ripple-carry adders.
7) How does FPGA handle signed and unsigned multiplications?
8) What optimization techniques can be applied to HDL arithmetic circuits?
9) What are the modes of operation of a universal shift register?
10) How do shift registers differ from counters?
11)  Explain how parallel loading is achieved in HDL.
12) What are practical applications of shift registers?
13) What is the difference between ROM and RAM?
14) How is a read/write operation modelled in HDL?
15) Explain how memory hierarchy affects IC design.
16)  How do you model synchronous vs asynchronous memory?
17)  What is the difference between Moore and Mealy machines?
18) Explain state transition diagram with an example.
19) What is state minimization?
20) How is FSM implemented in Verilog or VHDL?
21) What is the difference between synchronous and asynchronous counters?
22) How does the flip-flop type affect counter behavior?
23) Write the state table for a 3-bit up/down counter.
24)  How to avoid race conditions in counter design?
25) How do propagation delays affect asynchronous counters?
26) What are the advantages/disadvantages of asynchronous counters?
27) How is glitch avoided in ripple counters?
28) Draw CMOS logic for NAND and NOR gates.
29) How do PMOS and NMOS transistors behave in CMOS design?
30) What is noise margin in CMOS logic?
31) Explain the design rule check (DRC) in layout design.
32) What tools are used for automatic layout generation?
33) What are the advantages of synchronous layout over asynchronous?
34) How do parasitics affect counter performance?
35) Explain the process of layout vs schematic (LVS) verification.
36) What is the role of biasing in CMOS amplifiers?
37) Explain small-signal analysis of an inverting amplifier.
38) How do you determine gain from simulation?
39) What is Miller effect and how does it affect gain?
40) Compare CS, CG, and CD configurations in terms of gain, input/output resistance.
41) What is the role of the load resistor in amplifier circuits?
42) How does body effect influence amplifier performance?
43) What are the high-frequency limitations of each topology?
44) What is common-mode rejection ratio (CMRR)?
45) Why are current mirrors used in differential amplifiers?
46) How do mismatches affect differential amplifier performance?
47) Explain biasing and the importance of matching in layout.
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1.Design and write HDL code for a 4:1 multiplexer.


2.Design and simulate a 2-to-4 decoder using HDL.


3. Design a D Flip-Flop using HDL and simulate using Xilinx/Altera.


4.Implement a T Flip-Flop in HDL and verify the output through simulation


5.Synthesize and implement the D Flip-Flop design on a Xilinx/Altera FPGA board.


6. Write HDL code for an 8-bit Ripple Carry Adder and simulate.


7. Design an 8-bit Carry Look-Ahead Adder and verify functionality.


8. Write HDL code for an 8x8 Binary Multiplier using shift-and-add method.


9. Simulate and compare performance of combinational and sequential multipliers.


10 Design a 4-bit Universal Shift Register in Verilog/VHDL.


11.Implement the 8-bit multiplier on Xilinx/Altera FPGA and check synthesis report.


12.Design and write HDL code for a 4:1 multiplexer.


13.Design and simulate a 2-to-4 decoder using HDL.


14.Write HDL code for an 8-bit Ripple Carry Adder and simulate.


15. Design an 8-bit Carry Look-Ahead Adder and verify functionality.


16. Write HDL code for an 8x8 Binary Multiplier using shift-and-add method.

17. Simulate and compare performance of combinational and sequential multipliers.


18. Implement the 8-bit multiplier on Xilinx/Altera FPGA and check synthesis report.


19. Design a 4-bit Universal Shift Register in Verilog/VHDL.


20.Design and simulate a 64x8-bit synchronous RAM module.


21. Write HDL for a ROM module and simulate using Xilinx/Altera.


22. Implement dual-port RAM in HDL and verify with a testbench.


23. Synthesize the memory design and implement on FPGA.


24. Design a Moore FSM for detecting "1011" sequence in a serial input stream.


25. Implement a Mealy FSM to detect overlapping sequence "1101".


26. Simulate both FSMs and compare state transitions.


27. Synthesize and implement one FSM design on FPGA and analyze timing.


28. Write HDL for a 3-bit synchronous up/down counter and simulate.


29. Implement the design on FPGA and test using switches and LEDs.


30. Design and simulate a 4-bit asynchronous up/down counter.


31. Implement on FPGA and observe delay/clock skew impact.


32. Design CMOS NAND and NOR gates and simulate in a layout tool (e.g., Microwind/Cadence).

33. Design a CMOS D Flip-Flop and generate both manual and automatic layout.


34. Simulate the layout for D Flip-Flop and verify timing functionality.


35. Design and simulate a CMOS inverting amplifier using SPICE or layout tool.

36. Analyze gain, input/output resistance, and bandwidth.


33. Design and simulate a common source amplifier and plot gain vs frequency.


34. Simulate and compare common gate and common drain amplifiers.


35. Design a 5-transistor differential amplifier using CMOS.


36. Simulate the differential amplifier and extract CMRR and gain.
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