
1 a) Describe the Importance of Photo lithography process.  

Photolithography is a process used in microfabrication to transfer geometric patterns to a film 

or substrate. Geometric shapes and patterns on a semiconductor make up the complex 

structures that allow the dopants, electrical properties and wires to complete a circuit and 

fulfill a technological purpose. 

 

   

 b) Differentiate diffusion and Ion implantation.  

Diffusion is a process of adding impurities atoms from a region with high concentration to a 

region of low concentration. 

Ion implantation is a material surface modification process by which ions of a material are 

implanted into another solid material, causing a change in the surface physical and chemical 

properties of the materials. 

 

   

 c) Define threshold Voltage. 

The minimum gate-to-source voltage (VGS) that is needed to create a conducting path 

between the source and drain terminals. 

 

   

 d) List out various MOS Layers used in VLSI Design Process. 

MOS circuits are formed by three layers i.e. diffusion (n or p diffusion layer), polysilicon and 

metal, which are isolated from one another by thick or thin (thinox) silicon dioxide insulating 

layers.  

 

   

 e) Define Stick Diagram. 

A stick diagram in VLSI is a type of diagram that is used to lay out a transistor cell. The 

devices and conductors are represented by “sticks” or lines in stick diagrams. 

 

   

 f) List out different types of scaling. 
constant electric field scaling model and the constant voltage scaling model. 

 

   

 g) Draw the transmission gate XOR circuit diagram. 

 
 

   

 h) List out any 3 applications of Transmission gate Logic. 

Electronic (bidirectional switch) switches, analog multiplexers, building blocks for logic 

circuitry., etc. 

 

   

 i) Define synthesis in ASIC design. 

Synthesis is the process of transforming your HDL design into a gate-level netlist. 

 

   

 j) List out the applications of Programmable Logic Devices. 

• Digital Systems Design 

• Rapid Prototyping:  

• Reconfigurability 

• Performance 

• Cost-effectiveness 

 

   

 k) Write the equation which relates Ids and Vds of MOSFET.  

Non-Saturation: 

 
Saturation: 

 
 

 

 

 

 

 

   



 l) Plot the transfer characteristics of an n-MOS inverter. 

 

   

 

 

m) List out IC fabrication steps. 

The IC fabrication starts with the wafer preparation, oxide layer deposition or a protective 

layer, introducing impurities into the wafer (n-type or p-type), implantation of ions to the 

surface of the crystal, CVD to produce thin films, photolithography, deposition of the metal 

for interconnections, and the packaging. 

 

   

 

 

n) Define the time Delay unit. 

It is a multiplication of Sheet resistance with Standard unit of capacitance. 

 

   

 

 

Unit-I 

2 a) Discuss the main Processing steps in C-MOS fabrication using P-well Process. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 b) Write a short note on twin tub Structure.    

  

 

   



 
                 

3 a) Draw the circuit of  n-MOS inverter and explain its operation and characteristics.  

 
Operation: 

 
Characteristics 

 

 
 

   

 b) Explain about pass Transistor Logic with examples. 
Switch (pass transistor) logic is similar to logic arrays based on relay contacts in that the path through 

each switch is isolated from the signal activating the switch. 

 

 
 

   



Unit-II 

4 a) Design a stick diagram and Layout for two inputs CMOS NAND gate. 

 

   

 b) Compare n-MOS and CMOS Design styles. 

     

   

                                                  NMOS                                                       CMOS 

 

5 a) Draw the Stick diagram and layout for the CMOS logic Y=(A+B) C. 

 

 

   



 b) Explain the effect of scaling factor on Device parameters. 

    

        
 

 

 
 

 

   

 

 

 

 

 

 



Unit-III 

6 a) What is switch logic? How switch Logic can be implemented by using Transmission Gate 

logic. 

 
Switch (pass transistor) logic is similar to logic arrays based on relay contacts in that the path through 

each switch is isolated from the signal activating the switch. 

 
 

   

 b) Design 4-bit ALU to implement various logic and arithmetic functions using 4-bit adder. 

 
 

 
 

 

           

   

 



7 a) Discuss in detail about the other forms of CMOS logic. 

 

1.Pseudo-nMOS logic 

 

               
    2. Dynamic CMOS logic                                         3. Clocked CMOS (C2M0S) logic 

      
4.(C2M0S) Domino logic                                      5. n-p CMOS logic 

       
 

   

 b) Design 4X1 multiplexer using PASS Transistor. Draw STICK diagram for the same. 

 
 
 
 

 

 

   



Unit-IV 

8 a) Design a J-K Flip Flop using PLA and PAL. 

 
 

   

 b) Draw the architecture of FPGA And explain about CLB.  

 
• FPGA consists of a regular array of programmable logic blocks (CLB) 

interconnected by a programmable routing network.  

• The chip inputs and outputs use special I/O logic cells that are different from the 

basic logic cells.  

• The programming technology in an FPGA determines the type of basic logic cell and 

the interconnect scheme.  

Configurable Logic Block (CLB) 

• A CLB is a basic component of an FPGA that provides the basic logic and storage 

functionality for a target application design.  

• Exact numbers and features vary from device to device, but every CLB consists of a 

configurable switch matrix with 4 or 6 inputs, some selection circuitry (MUX, etc), 

and flip-flops.  

• The switch matrix is highly flexible and can be configured to handle combinatorial 

logic, shift registers or RAM.  

• The CLB acts as the main logic resource for implementing logic circuits. Generally, 

the CLBs contain RAM based LUTs (look up tables) to implement logic and storage 

elements that can be used as flip-flops or latches.  

• CLBs can be programmed to perform various logical functions as well as to store data.  

   

 

 

 

 



 

9 a) With the help of Block Diagram Explain the Principle and operation of Standard cell Based 

ASICs. 

    
• The diagram shows a cell-based ASIC (CBIC) die with a single standard-cell area 

together with four fixed blocks.  

• The flexible block contains rows of standard cells.  

• The small squares around the edge of the die are bonding pads that are connected 

to the pins of the ASIC package.  

• Each standard cell in the library is constructed using full-custom design methods. 

This design style provides the same performance and flexibility advantages of a full-

custom ASIC but reduces design time and reduces risk.  

The important features are: 

• All mask layers are customized-transistors and interconnect-Automated buffer sizing, 

placement and routing. 

• Custom blocks can be embedded. 

• Manufacturing lead time is about eight weeks. 

• Simpler than full-custom design. 

• Standard cells can be placed anywhere in the silicon die. 

 

   

 b) Compare CPLD and FPGA in Detailed. 
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