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Beginner (Foundational Concepts) 
Basic Semiconductor Concepts 

Q1. What is a semiconductor?​
Answer:​
A semiconductor is a material whose electrical conductivity is between that of a conductor and 
an insulator. Its conductivity can be controlled by impurities (doping), temperature, or electric 
fields. 

Example: 

●​ Silicon (Si) and Germanium (Ge) are common semiconductors. 
●​ At room temperature, pure silicon has very few free electrons but can conduct current 

when doped. 

 

Q2. Why is silicon used as a semiconductor material?​
Answer: 

●​ Silicon is abundant and cost-effective. 
●​ It forms a stable oxide (SiO₂), which is crucial for MOSFET and IC fabrication. 
●​ It has suitable electrical properties, such as a moderate band gap of 1.12 eV, which allows 

it to operate at room temperature. 

Example: 

●​ MOSFETs in processors and memory chips are mostly made using silicon. 

 

Q3. What is an intrinsic semiconductor?​
Answer:​
An intrinsic semiconductor is a pure semiconductor without any significant impurity. Its 
electrical conductivity comes only from thermally generated electron-hole pairs. 

Example: 

●​ Pure silicon (Si) or germanium (Ge) at room temperature is intrinsic. 
●​ Conductivity increases with temperature as more electron-hole pairs are generated. 
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Q4. What is an extrinsic semiconductor?​
Answer:​
An extrinsic semiconductor is a semiconductor that has been doped with impurities to increase 
its conductivity. 

Example: 

●​ n-type: Silicon doped with phosphorus (extra electrons). 
●​ p-type: Silicon doped with boron (creates holes). 

 

Q5. What is doping?​
Answer:​
Doping is the process of intentionally adding impurities to a semiconductor to change its 
electrical properties. 

Example: 

●​ Adding phosphorus to silicon creates extra electrons → n-type semiconductor. 
●​ Adding boron creates extra holes → p-type semiconductor. 

 

Q6. What is a PN junction?​
Answer:​
A PN junction is formed when a p-type semiconductor and an n-type semiconductor are joined 
together, creating a region where charge carriers (electrons and holes) diffuse and form a 
depletion region. 

Example: 

●​ Diodes are made from PN junctions to allow current to flow in one direction. 

 

Q7. What is the depletion region?​
Answer:​
The depletion region is the area around the PN junction where mobile electrons and holes have 
recombined, leaving behind fixed ions. This region acts as an insulator under no bias. 

Example: 

●​ In a forward-biased diode, the depletion region shrinks, allowing current flow. 
●​ In reverse bias, the depletion region widens, blocking current. 
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Q8. What are majority and minority carriers?​
Answer: 

●​ Majority carriers: The type of charge carrier that is abundant in a semiconductor. 
○​ n-type: electrons are majority carriers. 
○​ p-type: holes are majority carriers. 

●​ Minority carriers: The less abundant charge carrier. 
○​ n-type: holes are minority carriers. 
○​ p-type: electrons are minority carriers. 

Example: 

●​ In an n-type silicon diode, electrons flow from n → p, but holes from p → n are minority 
carriers. 

 

Q9. What is band gap energy?​
Answer:​
The band gap is the energy difference between the valence band (where electrons are bound) 
and the conduction band (where electrons can move freely). It determines how easily a 
semiconductor conducts. 

Example: 

●​ Silicon: 1.12 eV 
●​ Germanium: 0.66 eV 
●​ Higher band gap materials like GaN (3.4 eV) are used in LEDs. 

 

Q10. What is recombination?​
Answer:​
Recombination occurs when an electron in the conduction band falls into a hole in the valence 
band, eliminating both charge carriers. 

Example: 

●​ In LEDs, electron-hole recombination releases energy as light. 

 

Q11. What is generation?​
Answer:​
Generation is the process of creating electron-hole pairs, usually by thermal energy or light. 
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Example: 

●​ In a solar cell, photons from sunlight generate electron-hole pairs, producing current. 

 

Q12. What is Fermi level?​
Answer:​
The Fermi level is the energy level at which the probability of finding an electron is 50% at 
absolute zero. It indicates the chemical potential for electrons in a material. 

Example: 

●​ In intrinsic silicon, the Fermi level lies near the middle of the band gap. 
●​ In n-type silicon, it shifts closer to the conduction band; in p-type, closer to the valence 

band. 
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Intermediate (Device Physics, Manufacturing, 
and Basic VLSI Design) 
Semiconductor Physics & Devices 

Q13. What is the difference between a conductor, semiconductor, and insulator?​
Answer: 

●​ Conductor: High conductivity; electrons flow freely. Example: Copper. 
●​ Semiconductor: Moderate conductivity; can be controlled by doping or external stimuli. 

Example: Silicon. 
●​ Insulator: Very low conductivity; electrons are tightly bound. Example: Glass, rubber. 

Example: 

●​ A silicon chip (semiconductor) can act as a switch, while copper wire (conductor) cannot 
block current. 

 

Q14. What is forward bias and reverse bias?​
Answer: 

●​ Forward bias: P-type connected to positive terminal and N-type to negative terminal; 
reduces depletion region → current flows. 

●​ Reverse bias: P-type connected to negative terminal and N-type to positive terminal; 
increases depletion region → blocks current. 

Example: 

●​ Diode in a flashlight circuit is forward biased to allow current. 

 

Q15. What is breakdown voltage?​
Answer:​
The voltage at which a diode or PN junction suddenly conducts a large current in reverse bias, 
possibly damaging the device. 

Example: 

●​ Zener diodes are designed to operate at breakdown voltage safely. 
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Q16. What are Zener and avalanche breakdown mechanisms?​
Answer: 

●​ Zener breakdown: Occurs at low reverse voltage in heavily doped diodes; electric field 
pulls electrons from valence to conduction band. 

●​ Avalanche breakdown: Occurs at high reverse voltage in lightly doped diodes; electrons 
gain enough energy to create electron-hole pairs. 

Example: 

●​ Zener diodes stabilize voltage in power supplies. 

 

Q17. What is drift current?​
Answer:​
Current caused by the motion of charge carriers due to an applied electric field. 

Example: 

●​ In a reverse-biased diode, electrons move due to the electric field → drift current. 

 

Q18. What is diffusion current?​
Answer:​
Current caused by the movement of carriers from high concentration to low concentration 
regions. 

Example: 

●​ In a PN junction, electrons diffuse from N to P region → diffusion current. 

 

Q19. What is the Hall Effect?​
Answer:​
When a current-carrying conductor or semiconductor is placed in a perpendicular magnetic 
field, a voltage develops across the sides of the material due to deflection of carriers. 

Example: 

●​ Hall sensors in smartphones detect magnetic fields for compass functionality. 
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Q20. What are the applications of Hall Effect?​
Answer: 

●​ Measuring magnetic field strength. 
●​ Speed sensors in motors. 
●​ Current sensing in circuits. 

 

Q21. Explain LED working.​
Answer: 

●​ An LED is a PN junction diode that emits light when forward biased. 
●​ Electrons recombine with holes in the active region, releasing energy as photons (light). 

Example: 

●​ Indicator lights, digital displays, and traffic lights. 

 

Q22. Explain photodiode working.​
Answer: 

●​ A photodiode generates current when exposed to light. 
●​ Light photons create electron-hole pairs, producing current in reverse bias. 

Example: 

●​ Solar cells, optical communication receivers. 

 

Q23. What is a rectifier?​
Answer:​
A device that converts AC (alternating current) to DC (direct current). 

Example: 

●​ Power adapters use diodes as rectifiers to charge batteries. 

 

Q24. Explain ripple factor and its significance in rectifiers.​
Answer: 

●​ Ripple factor (r): Measure of AC component remaining in rectified DC. 
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●​ Lower ripple factor → smoother DC output. 

Example: 

●​ In a full-wave rectifier with capacitor filter, ripple factor is reduced → better power 
supply output. 

 

Diodes, Transistors & MOS Devices (Intermediate) 

Q25. What are the applications of MOSFET?​
Answer: 

●​ Amplifiers, switches in digital circuits. 
●​ CMOS logic gates in processors. 
●​ Power management in mobile devices. 

Example: 

●​ In a smartphone, MOSFETs control battery charging circuits efficiently. 

 

CMOS Digital Design (Basics) 

Q26. Explain CMOS inverter working.​
Answer: 

●​ CMOS inverter uses a PMOS and NMOS transistor. 
●​ Input HIGH → NMOS conducts, PMOS off → output LOW. 
●​ Input LOW → PMOS conducts, NMOS off → output HIGH. 

Example: 

●​ CMOS inverter is the fundamental building block of all digital logic circuits. 

 

Q27. Explain voltage transfer characteristics (VTC) of CMOS inverter.​
Answer: 

●​ VTC shows output voltage vs input voltage. 
●​ Transition region shows switching threshold where output changes from HIGH to LOW. 
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Example: 

●​ Designers use VTC to determine noise margins and switching speed of circuits. 

 

Q28. Explain setup time and hold time.​
Answer: 

●​ Setup time (ts): Minimum time before clock edge that data must be stable. 
●​ Hold time (th): Minimum time after clock edge that data must remain stable. 

Example: 

●​ In flip-flops, violating setup/hold times may cause metastability. 

 

Q29. What is DFT?​
Answer: 

●​ Design for Testability (DFT) involves adding test structures to ICs for easier fault 
detection. 

Example: 

●​ Scan chains in digital ICs allow testing of all internal flip-flops. 

 

Q30. Why is scan chain used?​
Answer: 

●​ To test internal sequential logic by shifting test data through flip-flops. 

Example: 

●​ Ensures high fault coverage without adding complex external test equipment. 

 

Semiconductor Manufacturing (Basics) 

Q31. Explain thermal oxidation in semiconductor processing.​
Answer: 

●​ Silicon wafer is heated in oxygen → forms silicon dioxide layer on surface. 
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Example: 

●​ SiO₂ acts as gate dielectric in MOSFETs. 

 

Q32. What is diffusion in semiconductor fabrication?​
Answer: 

●​ Process of adding dopants into silicon by heating to move atoms into lattice. 

Example: 

●​ Boron diffusion for p-type regions in a MOSFET. 

 

Q33. Explain photolithography.​
Answer: 

●​ Process of transferring circuit patterns from a mask to the wafer using light-sensitive 
photoresist. 

Example: 

●​ Used to define transistor gates on a silicon wafer. 
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Advanced (Device Effects, Scaling, Reliability, 
and High-Level VLSI Design) 

Advanced CMOS & Device Effects 

Q34. Explain the complete CMOS fabrication process step-by-step.​
Answer: 

1.​ Wafer Preparation: Start with a pure silicon wafer. 
2.​ Oxidation: Grow a thin SiO₂ layer. 
3.​ Photolithography: Pattern the oxide layer using a mask. 
4.​ Doping/Implantation: Introduce n-type or p-type dopants to form source/drain regions. 
5.​ Gate Formation: Deposit polysilicon and pattern it to form gates. 
6.​ Interconnect Formation (Metallization): Create metal layers for connections. 
7.​ Passivation: Add protective layer. 
8.​ Testing & Packaging: Inspect, test, and package the IC. 

Example: 

●​ This process is used to make CMOS logic gates in a microprocessor. 

 

Q35. What are short channel effects in MOSFETs?​
Answer: 

●​ Effects that occur when MOSFET channel length is very small, leading to undesired 
behaviors like threshold voltage reduction and leakage. 

Example: 

●​ Drain-induced barrier lowering (DIBL) reduces the threshold voltage in scaled-down 
transistors. 

 

Q36. What is DIBL (Drain Induced Barrier Lowering)?​
Answer: 

●​ Reduction of the threshold voltage due to high drain voltage in short-channel MOSFETs. 

Example: 

●​ In a 7nm transistor, high drain voltage can cause leakage current even when the gate is 
OFF. 
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Q37. What is threshold voltage?​
Answer: 

●​ Voltage at which MOSFET starts to conduct significantly between drain and source. 

Example: 

●​ In a digital inverter, the switching occurs when input voltage reaches the MOSFET’s 
threshold voltage. 

 

Q38. How does threshold voltage vary with scaling?​
Answer: 

●​ As channel length decreases, threshold voltage decreases → higher leakage and 
short-channel effects. 

Example: 

●​ Modern processors use techniques like high-k dielectrics to maintain proper threshold 
voltage. 

 

Q39. What are leakage currents in CMOS circuits?​
Answer: 

●​ Unwanted currents when transistors are OFF, due to subthreshold conduction, gate 
tunneling, and junction leakage. 

Example: 

●​ Mobile processors use power gating to reduce leakage during idle states. 

 

Q40. Explain static power dissipation.​
Answer: 

●​ Power consumed when the circuit is not switching (mainly due to leakage currents). 

Example: 

●​ Low-power IC design focuses on minimizing static power for battery-operated devices. 
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Q41. Explain dynamic power dissipation.​
Answer: 

●​ Power consumed during switching due to charging/discharging of capacitive loads:​
( P_{dynamic} = \alpha C V^2 f ) 

○​ ( \alpha ): activity factor 
○​ ( C ): capacitance 
○​ ( V ): supply voltage 
○​ ( f ): switching frequency 

Example: 

●​ Reducing supply voltage reduces dynamic power quadratically. 

 

Q42. What is yield in semiconductor manufacturing?​
Answer: 

●​ Percentage of functional ICs produced per wafer. 

Example: 

●​ If 100 chips are fabricated and 90 work correctly → yield = 90%. 

 

Q43. What is latch-up?​
Answer: 

●​ Unintended short circuit in CMOS circuits caused by parasitic thyristor action. 

Example: 

●​ Can permanently damage a CMOS chip if current is not limited. 

 

Q44. How can latch-up be prevented?​
Answer: 

●​ Proper layout spacing, guard rings, and careful substrate doping. 
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Q45. What is hot carrier effect?​
Answer: 

●​ High-energy carriers damage the MOSFET gate oxide over time, reducing reliability. 

Example: 

●​ Advanced CMOS devices use lightly doped drain (LDD) structures to reduce hot carrier 
effects. 

 

MOSFET Reliability & Effects 

Q46. What is channel length modulation in MOSFETs?​
Answer: 

●​ Shortening of the effective channel length at high drain voltage → increases drain current 
slightly. 

Example: 

●​ Causes output resistance in analog MOSFET circuits. 

 

Q47. What is body effect in MOSFETs?​
Answer: 

●​ Change in threshold voltage due to voltage between source and substrate (body). 

Example: 

●​ Important in circuits with multiple wells, like CMOS bulk technologies. 

 

Q48. What is subthreshold conduction?​
Answer: 

●​ Current flows even when gate voltage is below threshold due to weak inversion. 

Example: 

●​ Leads to leakage in ultra-low-power devices. 
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Q49. What is punch-through effect in MOSFETs?​
Answer: 

●​ When drain and source depletion regions merge → MOSFET loses control → leakage 
occurs. 

 

Q50. What is gate oxide breakdown?​
Answer: 

●​ Permanent damage to thin gate oxide due to high electric field → device failure. 

 

Q51. What is time-dependent dielectric breakdown (TDDB)?​
Answer: 

●​ Gradual degradation of gate oxide over time under stress, eventually causing breakdown. 

 

Q52. What is negative bias temperature instability (NBTI)?​
Answer: 

●​ Increase in threshold voltage over time in PMOS under negative gate bias at elevated 
temperatures. 

Example: 

●​ Can slow down circuits in high-temperature environments. 

 

Q53. What is positive bias temperature instability (PBTI)?​
Answer: 

●​ Similar effect as NBTI but occurs in NMOS transistors under positive bias. 

 

Q54. What is electromigration in interconnects?​
Answer: 

●​ Gradual movement of metal atoms in wires due to high current → can break 
interconnects. 
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Example: 

●​ Limiting current density is critical in VLSI design to avoid reliability issues. 

 

Q55. What is reliability in semiconductor devices?​
Answer: 

●​ Ability of a device to perform its function over time without failure. 

 

Scaling & Advanced Technologies 

Q56. What is Moore’s Law?​
Answer: 

●​ Number of transistors on a chip doubles approximately every 18–24 months. 

Example: 

●​ Modern CPUs have billions of transistors compared to millions 20 years ago. 

 

Q57. What are the limitations of CMOS scaling?​
Answer: 

●​ Short-channel effects, leakage currents, variability, and reliability issues. 

 

Q58. What is FinFET technology?​
Answer: 

●​ 3D transistor with vertical fin to control the channel → reduces leakage, improves 
performance. 

Example: 

●​ Used in 7nm, 5nm, and advanced processors. 
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Q59. Why are FinFETs used instead of planar MOSFETs?​
Answer: 

●​ Better electrostatic control → lower leakage and higher drive current. 

 

Q60. What is SOI (Silicon on Insulator) technology?​
Answer: 

●​ Thin silicon layer on insulating substrate → reduces parasitic capacitance and leakage. 

 

Q61. What is low-k dielectric material?​
Answer: 

●​ Insulating material with low dielectric constant → reduces interconnect capacitance. 

 

Q62. Why are high-k dielectrics used in CMOS?​
Answer: 

●​ To replace SiO₂ for gate oxide → allows thin effective oxide while reducing leakage. 

 

CMOS Digital Design (Advanced) 

Q63. What is clock skew?​
Answer: 

●​ Difference in arrival time of clock signal at different flip-flops → can cause timing 
errors. 

Q64. How does clock skew affect timing?​
Answer: 

●​ Positive skew can reduce setup time margin; negative skew can reduce hold time margin 
→ possible metastability. 

Q65. What is IR drop in VLSI circuits?​
Answer: 

●​ Voltage drop along the power grid due to resistance → reduces performance of some 
blocks. 
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Q66. What is crosstalk?​
Answer: 

●​ Interference between nearby signal lines due to capacitive/inductive coupling. 

Q67. How is crosstalk reduced?​
Answer: 

●​ Shielding, spacing, or buffering critical signals. 

Q68. What is LVS (Layout vs Schematic)?​
Answer: 

●​ Verification to ensure layout matches schematic circuit design. 

Q69. What is DRC (Design Rule Check)?​
Answer: 

●​ Checks layout against fabrication rules to prevent errors. 

Q70. What is ESD (Electrostatic Discharge)?​
Answer: 

●​ Sudden discharge of static electricity → can damage ICs.​
Protection: Diodes, resistors, and proper grounding. 

Q71. What is slew rate and why is it important in digital circuits?​
Answer: 

●​ Maximum rate of change of voltage → affects signal integrity and timing. 

Q72. What is power gating and how does it reduce power consumption?​
Answer: 

●​ Switches off unused blocks to reduce leakage power. 

Q73. What is clock domain crossing (CDC) and why is it critical?​
Answer: 

●​ Data transfer between blocks running on different clocks → can cause metastability if not 
handled. 
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Q74. What is process variation in semiconductor manufacturing?​
Answer: 

●​ Variability in transistor dimensions, doping, or oxide thickness → affects performance 
and yield. 

Q75. What is design for manufacturability (DFM)?​
Answer: 

●​ Design techniques to improve yield and reduce defects in manufacturing. 

 

Digital Circuits & Timing 

Q76. What is propagation delay in digital circuits?​
Answer: 

●​ Time taken for a change in input to reflect at the output of a logic gate or circuit. 

Example: 

●​ If a CMOS inverter has a propagation delay of 10 ps, a change in input takes 10 ps to 
appear at the output. 

 

Q77. What is fan-in and fan-out?​
Answer: 

●​ Fan-in: Number of inputs a gate can handle. 
●​ Fan-out: Number of gates driven by a single output without degrading performance. 

Example: 

●​ A CMOS NAND gate with fan-out 4 can drive 4 similar gates without voltage drop. 

 

Q78. What is noise margin?​
Answer: 

●​ Tolerance of a digital circuit to noise; difference between logic voltage levels and 
maximum noise voltage. 

Example: 
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●​ In CMOS logic with Vdd=5V, NMH (high) = 3.5V, NML (low) = 1.5V. Any noise below 
1.5V (logic 0) or above 3.5V (logic 1) won’t affect the output. 

 

Q79. What is metastability in flip-flops?​
Answer: 

●​ Condition when flip-flop output is undefined for a short time due to timing violations 
(setup/hold). 

Example: 

●​ Data sampled slightly after clock edge may cause metastable output → circuit error. 

 

Q80. What is clock jitter?​
Answer: 

●​ Variation in clock signal timing from cycle to cycle. 

Example: 

●​ Causes timing errors in high-speed communication circuits. 

 

Q81. What is static timing analysis (STA)?​
Answer: 

●​ Technique to verify timing of digital circuits without simulation. 

Example: 

●​ STA ensures that signals meet setup and hold requirements across all paths. 

 

Memory Technologies 

Q82. What is SRAM?​
Answer: 

●​ Static RAM: stores data using flip-flops; retains data as long as power is on. 
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Example: 

●​ Cache memory in CPUs uses SRAM for speed. 

 

Q83. What is DRAM?​
Answer: 

●​ Dynamic RAM: stores data in capacitors; requires periodic refresh. 

Example: 

●​ Main system memory (RAM) in computers uses DRAM. 

 

Q84. What is the difference between SRAM and DRAM?​
Answer: 

Feature SRAM DRAM 

 Storage Flip-flops Capacitors 

Speed Fast Slower 

Refresh No Yes 

Density Low High 
 

 
Power            Low leakage  Higher refresh power 

Q85. What is ROM?​
Answer: 

●​ Read-Only Memory; non-volatile, data cannot be modified easily. 

Example: 

●​ Firmware stored in ROM chips. 
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Q86. What is flash memory?​
Answer: 

●​ Electrically erasable non-volatile memory. 

Example: 

●​ USB drives, SSDs, and smartphones. 

 

IC Types & Power Integrity 

Q87. What is analog IC?​
Answer: 

●​ ICs that process continuous signals. 

Example: 

●​ Operational amplifiers, voltage regulators. 

 

Q88. What is mixed-signal VLSI?​
Answer: 

●​ ICs containing both analog and digital blocks. 

Example: 

●​ ADC/DAC chips in smartphones. 

 

Q89. What is power integrity?​
Answer: 

●​ Maintaining stable supply voltage across IC despite transient currents. 

Example: 

●​ Decoupling capacitors reduce voltage drops during switching. 
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Q90. What is decoupling capacitor and why is it used?​
Answer: 

●​ Capacitor placed near IC power pins to supply charge during switching → reduces 
voltage fluctuations. 

 

Q91. What is ground bounce?​
Answer: 

●​ Voltage fluctuation on ground due to inductive/capacitive effects during switching. 

Example: 

●​ Causes false logic readings in high-speed ICs. 

 

Testing & Design 

Q92. What is testability in VLSI?​
Answer: 

●​ Ability to test internal nodes of IC for faults easily. 

 

Q93. What is boundary scan (JTAG)?​
Answer: 

●​ Standard technique to test interconnections in ICs using scan chains. 

Example: 

●​ Used in motherboard testing to check IC connections without probes. 

 

 

Q94. What is fault coverage?​
Answer: 

●​ Percentage of possible faults that can be detected in a circuit. 
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Q95. What is ASIC?​
Answer: 

●​ Application-Specific Integrated Circuit; custom IC for specific application. 

Example: 

●​ Bitcoin mining chips. 

 

Q96. What is FPGA?​
Answer: 

●​ Field Programmable Gate Array; reconfigurable IC for digital logic. 

Example: 

●​ Rapid prototyping of digital systems. 

 

Q97. What is the difference between ASIC and FPGA?​
Answer: 

Feature ASIC FPGA 

Customization Fixed      Reconfigurable 

 

Speed          High  Moderate 

Cost  Expensive for     low    
volume 

Cheaper for    
prototyping 
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Q98. What is packaging in semiconductor industry?​
Answer: 

●​ Encasing IC in protective material, adding pins/balls for connectivity. 

Example: 

●​ QFN, BGA packages for processors. 

 

Q99. What is the role of backend (BEOL) process in IC fabrication?​
Answer: 

●​ BEOL creates metal interconnects connecting transistors → completes circuit. 

 

Q100. What is slew rate and why is it important in digital circuits?​
Answer: 

●​ Rate of voltage change at output → affects signal integrity. 

Example: 

●​ Fast switching signals in high-speed logic must have controlled slew rate to prevent 
ringing. 

 

Q101. What is power gating and how does it reduce power consumption?​
Answer: 

●​ Turns off power to unused blocks → reduces leakage current. 

 

Q102. What is clock domain crossing (CDC) and why is it critical in VLSI design?​
Answer: 

●​ Transfer of data between circuits running at different clocks → prevents metastability. 
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Q103. What is process variation in semiconductor manufacturing?​
Answer: 

●​ Variability in doping, dimensions, or oxide thickness → impacts timing and yield. 

 

Q104. What is design for manufacturability (DFM)?​
Answer: 

●​ Design techniques to improve yield and reduce defects in production. 

 

Q105. What is IR drop in VLSI circuits?​
Answer: 

●​ Voltage drop along power supply network → reduces performance of some blocks. 

 

Q106. What is crosstalk?​
Answer: 

●​ Interference between adjacent wires → causes false signals. 

 

Q107. How is crosstalk reduced?​
Answer: 

●​ Increase spacing, shield signals, buffer long lines. 

 

Q108. What is LVS (Layout vs Schematic)?​
Answer: 

●​ Ensures physical layout matches circuit schematic → avoids fabrication errors. 

 

Q109. What is DRC (Design Rule Check)?​
Answer: 

●​ Verifies layout obeys process rules to avoid shorts or open circuits. 
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Q110. What is ESD and how do you protect circuits from ESD?​
Answer: 

●​ Electrostatic discharge can damage ICs → protection with diodes, resistors, and 
grounding. 

 

Q111. What is memory hierarchy in VLSI?​
Answer: 

●​ Organizing memory levels (registers → cache → DRAM → disk) for speed vs cost 
tradeoff. 

 

Q112. What is yield analysis in semiconductor manufacturing?​
Answer: 

●​ Statistical analysis to identify defects and improve manufacturing yield. 

 

Q113. What are masks and photoresist?​
Answer: 

●​ Masks define patterns for photolithography. 
●​ Photoresist is light-sensitive material used to transfer patterns. 

 

Q114. What is etching?​
Answer: 

●​ Removing material selectively to create features on wafer. 

Q115. What are the types of etching?​
Answer: 

●​ Wet etching: chemical solution removes material. 
●​ Dry etching: plasma removes material. 
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Q116. Explain metallization in IC fabrication.​
Answer: 

●​ Deposition of metal layers to form interconnects between transistors. 

 

Q117. What is a cleanroom? Why is it important?​
Answer: 

●​ Controlled environment with low dust → prevents contamination during fabrication. 

 

Q118. What is short-channel effect?​
Answer: 

●​ MOSFET effects when the channel is very short → reduces control by gate, increases 
leakage. 

 

Q119. What is hot-carrier injection (HCI)?​
Answer: 

●​ High-energy carriers damage gate oxide → affects reliability. 

 

Q120. What is low-k dielectric material?​
Answer: 

●​ Insulating material with low permittivity → reduces interconnect capacitance and delay. 
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