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Microelectronics & VLSI Designs SEMESTER – 7th



SREAM- ECE



CODE- EC-702



1. Choose the correct alternative of the following: i) In which device has the highest carrier mobility? (a) NMOS (b) PMOS



(c) CMOS



ii) Which device act as a good switch? (a) NMOS (b) PMOS



(c) CMOS



iii) In which device at zero gate voltage the channel already exist? (a) Depletion type MOSFET (b) CMOS device (c) Enhance type MOSFET iv) The condition, where the majority carrier concentration is greater near the Si-SiO2 interface compared to the bulk in the MOSFET is called_______ (a) Accumulation (b) Depletion (c) Inversion v) The potential at which the inversion layer dominates the substrate behavior is (a) Pinch off voltage (b) Cut off voltage (c) Threshold voltage vi) The overlap capacitance is (a) Voltage dependent.



(b) Voltage independent



(c) None of these



vii) Which has highest Noise Margin? (a) Active load Inverter (b) Resistive load inverter



(c) CMOS inverter



viii) Which is correct for the accumulation region? (a) VGB< VFB (b) VGB> VFB



(c) VGB= VFB



ix) The static power dissipation is NIL for: (a) Single Transistor Dynamic RAM (b) Pseudo static RAM x) Which design is more efficient? (a) Pull up & Pull down Design (b) TG Design



(c) Static RAM



(c) Pre-charge & Evaluate logic



xii) Over lapping capacitance of MOS denotes(a) Capacitance between drain and oxide layer (b) capacitance between source and oxide layer (c) both (i) and (ii)



Group –B (Short Answer Questions) 2. Write short notes on of the following: (i) Describe the Operation of a MOSFET Differential Amplifier. (ii) Describe the Operation of a Current Mirror circuit using MOSFET. (iii) Design the 4:1 MUX using TG. (iv) Describe the n well CMOS fabrication process. (v) What do you mean by VLSI circuit? Briefly describe VLSI design flow. (vi) Describe the current sink and current source.



(vii) Describe different Printing Technology for Photolithographic Process. Group –C (Long Answer Questions) 3. (a) Classify the different types of ASIC design. (b) Design the following circuit using PAL, PLA and PROM. Y1=AB+A/C+ABC/, Y2= AB/C, Y3= BC+ABC/ (c)What do you mean by ‘Lambda Rule’ & ‘Micron Rule’? Draw the Layout & Schematic diagram of a Static CMOS NAND&NOR gate with identifying the corresponding components in the two drawing. 4. (a) What do you mean by Series-Parallel switched capacitor circuit? Describe Briefly. (b) Describe the Different types of Switched Capacitor Integrator Circuit. Describe the draw backs of Discrete time integrator and how do you solve this drawback? (c) Design the 1st and 2nd order switched capacitor Low pass Filter. 5. (a) Derive the Expression of Critical voltages VIL, VOL, VIH, VOH, on the VTC for a CMOS Inverter. (b) Consider a resistive load MOS inverter circuit with Vdd=5V, Kn/=20μA/V2, Vto=0.8V, RL=200kOhm, W/L=2. Calculate Critical voltages VIL, VOL, VIH, VOH, on the VTC and find noise margin of the circuit. (c) Show that for a symmetric inverter the two noise margin are same and are equal to VIL. Also show that for an ideal inverter (W/L)P=2.5(W/L)N. 6. (a) Design AND/NAND, XOR/XNOR gates using Pass Transistor Logic. (b) Design a CMOS Master Slave D flip- flop and describe its operation. (c) What do you mean by DCVSL Design? Design XOR/XNOR using DCVSL. . 7. (a) What do you mean by VHDL? What do you mean by “Entity” and “Architecture” in a VHDL? (b) Discuss about the different styles of describing the Architecture in VHDL with example. (c) Write a program of MOD 6 Counter by VHDL. 8. (a) Describe the Fick’s Law for Diffusion Process. What do you mean by Isotropic & Anisotropic Etching Process? (b) Describe the Photolithographic Process for MOSFET Fabrication. (c) Describe the CMOS Fabrication Process with proper diagram. 9. Short Notes (Any Three): (a) CVD Techniques. (b) Twin Tub Fabrication Process. (c) Design Rule Checker (DRC). (d) Propagation delay time (ΓPHL) for CMOS inverter. (e) Describe the circuit and operation of a two stage OPAMP. (f) Ion Implantation Process for MOSFET Fabrication.
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(b) Design a CMOS Master Slave D flip- flop and describe its operation. (c) What do you mean by DCVSL Design? Design XOR/XNOR using DCVSL. . 7. (a) What do you mean by VHDL? What do you mean by â€œEntityâ€� and â€œArchitectureâ€� in a VHDL? (b) Discuss about the different styles of describing the Architecture in VHDL ... 
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