| G.PULLAIAH COLLEGE OF ENGINEERING & TECHNOLOGY (AT), KURNOOL SET 1

GPCET B.Tech — I11-11 Semester (R15) MID | Examinations
Proncering Innowsive Fducation Branch: ECE
Sub: VLSI Design (15A04604) Date: 6-3-2018
Time: 1% Hrs. Max Marks: 30M
Question 1 is compulsory. Answer one from 2 or 3 ,one from4or 5.
S.no Questions Marks | Unit | CO Cognitive

Level
C314.1 | Analyze
C314.2 | Remember
C314.3 | Remember
C314.2 | Remember
C314.1 Apply

1.i. | Distinguish between CMOS and BiCMOS technologies.

1.ii. | Define threshold voltage with suitable MOS equation.

L1.iii. | Draw different MOS layers with color codes.

1.iv. | State the scaling factor for the device parameter current density.

1.v. | An- MOSFET has Vt of 0.8 V,gate voltage of 3.5V and drain voltage
of 2.5V.Find the region of operation of MOSFET .
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2.a. | Determine the pull-up to pull down ratio of an nMOS inverter driven 7 1 | C314.2 | Understand
by another nMOS inverter.
b. | Define latch up in a MOS circuit.Mention the remedy process to 3 Remember
reduce latch up.
3.a | Explain in detail the operation of nMOS inverter and draw its transfer 8 1 | C314.1 | Understand
characteristics.
b | Describe the different operating regions for a MOS transistor. 2 Remember
4. | Define and draw the stick diagrams for Y= AB+CD using CMOS 10 2 | C314.3 Apply
logic and NOR using NMOS logic.
5.a. | Write about fan in and fan out and draw the characteristics. 3 2 | C314.2 | Remember,
b. | Calculate the inverter delay through a pair of nMOS and CMOS 7 Apply
inverters.
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Question 1 is compulsory. Answer one from 2 or 3 ,one from4or 5.

S.no Questions Marks | Unit | CO Cognitive
Level
C314.1 | Analyze
C314.2 | Remember
C314.3 | Remember
C314.2 | Remember
C314.1 Apply

1.i. | Distinguish between CMOS and BiCMOS technologies.

1.ii. | Define threshold voltage with suitable MOS equation.

L1.iii. | Draw different MOS layers with color codes.

1.iv. | State the scaling factor for the device parameter current density.

1.v. | An- MOSFET has Vt of 0.8 V,gate voltage of 3.5V and drain voltage
of 2.5V.Find the region of operation of MOSFET .
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2.a. | Determine the pull-up to pull down ratio of an nMOS inverter driven 7 1 | C314.2 | Understand
by another nMOS inverter.
b. | Define latch up in a MOS circuit.Mention the remedy process to 3 Remember
reduce latch up.
3.a | Explain in detail the operation of nMOS inverter and draw its transfer 8 1 | C314.1 | Understand
characteristics.
b | Describe the different operating regions for a MOS transistor. 2 Remember
4. Define and draw the stick diagrams for Y= AB+CD using CMOS 10 2 |C314.3 Apply
logic and NOR using NMOS logic.
5.a. | Write about fan in and fan out and draw the characteristics. 3 2 C314.2 | Remember,
b. | Calculate the inverter delay through a pair of nMOS and CMOS 7 Apply

inverters.
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Question 1 is compulsory. Answer one from 2 or 3 ,one from4or5.

S.no Questions Marks | Unit | CO Cognitive
Level
1.i. | Mention various IC technologies on the basis of number of 2 1 | C314.1 | Remember
transistors on a chip and write about Moore’s law.
1.ii. | State the scaling factor for the device parameter gate 2 2 | C314.2 | Remember
capacitance.
1.iii. | What is channel length modulation? 2 1 | C314.2 | Remember
l.iv. | Define fan in and fan out. 2 2 | C314.1 | Remember
1.v. | Draw atwo iput NAND gate using nMOS logic. 2 2 | C314.3 | Remember
2.a. | Compare NMOS and PMOS transistors. 2 1 | C314.1| Analyze
b. | Explain NMQOS fabrication process with neat diagrams. 8 Understand
3. Derive the drain to source current equation in saturation and 10 1 | C314.2 Apply
resistive region with appropriate figures.
4.a. | Write about design rules. 2 2 | C314.3 | Understand
b. | Draw the stick diagram and layout diagram of CMOS
Inverter. 8
5. Mention problem of driving large capacitive loads. 10 2 | C314.2 | Understand
Explain cascaded inverters as drivers.
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Question 1 is compulsory. Answer one from 2 or 3 ,one from4or5.
S.no Questions Marks | Unit | CO Cognitive
Level
1.i. | Mention various IC technologies on the basis of number of 2 1 | C314.1 | Remember
transistors on a chip and write about Moore’s law.
1.ii. | State the scaling factor for the device parameter gate 2 2 | C314.2 | Remember
capacitance.
1.iii. | What is channel length modulation? 2 1 | C314.2 | Remember
l.iv. | Define fan in and fan out. 2 2 | C314.1 | Remember
1.v. | Draw atwo iput NAND gate using nMOS logic. 2 2 | C314.3 | Remember
2.a. | Compare NMOS and PMOS transistors. 2 1 |[C314.1| Analyze
b. | Explain NMQOS fabrication process with neat diagrams. 8 Understand
3. Derive the drain to source current equation in saturation and 10 1 | C314.2 Apply
resistive region with appropriate figures.
4.a. | Write about design rules. 2 2 | C314.3 | Understand
b. | Draw the stick diagram and layout diagram of CMOS
Inverter. 8
5. Mention problem of driving large capacitive loads. 10 2 | C314.2 | Understand
Explain cascaded inverters as drivers.
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.

S.no Questions Marks | Unit | CO Cognitive
Level
1.i. Describe the operating regions for a MOS transistor. 2 1 | C314.1 | Remember
1.ii. | Write short notes on body effect? 2 1 | C314.2 | Remember
L1.iii. | Explain pass transistor logic and draw the symbol of transmission 2 1 | C314.1 | Understand
gate.
1.iv. | Mention the suitable expressions for figure of merit. 2 2 | C314.2 | Remember
1.v. | Draw the circuit of two input CMOS EXOR gate. 2 2 | C314.3 | Remember
2.a. | Explain in detail the enhancement mode transistor action wih neat 8 1 | C314.1 | Understand,
diagrams. Remember
b. | List the advantages of CMOS technology. 2
3. | Sketch the circuit of CMOS inverter. Draw and explain its DC 10 1 | C314.2 | Understand
characteristics.
4.a. | Write about stick diagram and design rules. 2 2 | C314.3 | Remember,
b | Draw astick diagram for two input nMOS NAND and CMOS Understand
NOR gates. 8
5. Define inverter delay. Prove that rise time is 2.5 times of fall time 10 2 | C314.2 | Understand
and risetime proportional to C,.
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.

S.no Questions Marks | Unit | CO Cognitive
Level
1. Describe the operating regions for a MOS transistor. 2 1 | C314.1 | Remember
1.ii. | Write short notes on body effect? 2 1 | C314.2 | Remember
1.iii. | Explain pass transistor logic and draw the symbol of transmission 2 1 | C314.1 | Understand
gate.
1.iv. | Mention the suitable expressions for figure of merit. 2 2 | C314.2 | Remember
1.v. | Draw the circuit of two input CMOS EXOR gate. 2 2 | C314.3 | Remember
2.a. | Explain in detail the enhancement mode transistor action wih neat 8 1 | C314.1 | Understand,
diagrams. Remember
b. | List the advantages of CMOS technology. 2
3. Sketch the circuit of CMOS inverter. Draw and explain its DC 10 1 | C314.2 | Understand
characteristics.
4.a. | Write about stick diagram and design rules. 2 2 | C314.3 | Remember,
b | Draw astick diagram for two input nMOS NAND and CMOS Understand
NOR gates. 8
5. Define inverter delay. Prove that rise time is 2.5 times of fall time 10 2 | C314.2 | Understand
and risetime proportional to C,.
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.
S.no Questions Marks | Unit Co Cognitive
Level

1.i. | Write short notes on latchup. C314.2 | Remember
1.ii. | Define speed power product. C314.1 | Remember
L.iii. | Briefly explain substrate doping. C314.2 | Remember

C314.2 | Remember
C314.1 | Remember

L.iv. | Explain sheet resistance of a MOS device.

1.v. | An- MOSFET has Vt of 0.8 V,gate voltage of 3.5V and drain voltage of
2.5V.Find the region of operation of MOSFET .

2.a. | lllustrate the steps involved in P-well CMOS fabrication process and 8 1 C314.1 | Remember
draw the flow chart.
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b. | Explain the operation of BICMOS inverter. 2 Understand
3. Determine the pull-up to pull down ratio of an nMOS inverter driven by 10 1 C314.2 | Understand
pass transistor.
4.a. | Mention the design rules for transistors. - 2 2 C314.3 | Remember
b. Draw a stick diagram for two input nMOS Y=AB+CD+EF and CMOS 8 Apply
EXOR gate.
5a. | What is inverter delay? Two CMOS inverters are cascaded to drive a 5 2 C314.2 Apply
load capacitor C =25Cg.Calculate the pair delay in terms of t.
Explain how super buffers are used to drive large capacitive loads.
b 5 Understand
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Question 1 is compulsory. Answer one from 2 or 3 and one from 4 or 5.
S.no Questions Marks | Unit Co Cognitive
Level

1.i. | Write short notes on latchup. C314.2 | Remember
1.ii. | Define speed power product. C314.1 | Remember
L.iii. | Briefly explain substrate doping. C314.2 | Remember

C314.2 | Remember
C314.1 | Remember

Ll.iv. | Explain sheet resistance of a MOS device.

1.v. | An- MOSFET has Vt of 0.8 V,gate voltage of 3.5V and drain voltage of
2.5V.Find the region of operation of MOSFET .

2.a. | Hlustrate the steps involved in P-well CMOS fabrication process and 8 1 C314.1 | Remember
draw the flow chart.
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b. | Explain the operation of BICMOS inverter. 2 Understand
3. Determine the pull-up to pull down ratio of an nMOS inverter driven by 10 1 C314.2 | Understand
pass transistor.
4.a. | Mention the design rules for transistors. - 2 2 C314.3 | Remember
b. Draw a stick diagram for two input nMOS Y=AB+CD+EF and CMOS 8 Apply
EXOR gate.
5a. | What is inverter delay? Two CMOS inverters are cascaded to drive a 5 2 C314.2 Apply
b load capacitor C =25Cq.Calculate the pair delay in terms of .

Explain how super buffers are used to drive large capacitive loads.
5 Understand







