Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - SUMMER 2026

Subject Code: 4353206 Date: 25-05-2026
Subject Name: VLSI Technology

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Explain the significance of in VLSI design methodology. 03
(1) VLSI (831601 UglAHi design hierarchy 2#es14. 03
(b) Tllustrate the VLSI Design Flow using a neat block diagram and explain any two 04

steps.

(¢1) odis sia1211300] UL s3)al VLSI (35180t sAl 2441d] 40l SiguRl & STEPS oY
AHond).

(©) Explain the structure and working of an n-channel MOSFET under 07
different biasing conditions using energy band diagrams.

(8) A1 Aos sipuAIHG GUAN2I s3]l [AAY 61Dl URRYQANHI n-Dotd 09
MOSFET ofl 2all 24al SI13] A,
OR
(©) Analyze the effect of MOSFET scaling on threshold voltage, capacitance, and 07

subthreshold leakage current.

(8) 9siles diczer, 3UAleox 20l 201D ES (A3 532 U MOSFET 23(Colof] 24212¢] 09

GECIN[EERE
Q.2 (a) Compare Full Custom Design and Semi-Custom Design in VLSI. 03
(1) gt s22a (Sxs1Efot 2401 A1-s22H [Sx1go0tofl gcotl S3 03
(b) Explain with diagram the structure and operation of an enhancement-mode n- 04
channel MOSFET.
(¢1) AosioNoe-3s n-deicd MOSFET of] 2atl 243l s132013] 2415(Q 121 214, 0%
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Q.3

(©) Explain the working of a CMOS inverter with a neat circuit diagram and Voltage
Transfer Characteristics (VTC). Also define noise margins.

(8) CMOS gouéadf si2f s Hes (B2 SIUIAH ia N2 2IoR1SR A1 RISIA
(VTC) A19 24:H%¥1d]. NOISE MARGIN <4 1u1Jd $31.

OR
(a) Explain the concept of Modularity and Regularity in VLSI design.
(21) VLSI [83518/0t31] i s2yciRE] 210 204l RE)oh vuIc 2A3is1Al),

(b) Explain the concept of channel length modulation in a MOSFET and its impact on
output characteristics.

(61) MOSFET 13190313 Gradual Channel Approximation 24141,

(©) Compare the characteristics of resistive-load inverter, depletion-load inverter, and
CMOS inverter. Provide diagrams and VTC comparison.

(8) I3%Reu-dls gousz, [BLARIcl-AlS ot 3ol CMOS gotiéofl dieiBIsdiAlof]
ddail 8. A15[AA 4ol VTC 2ut1He] 241,

(2) Explain the structure and working principle of an n-channel MOSFET.

(1) p-doict MOSFET ofl 2240l1 24l 511 Rgic 2404,

(b) Explain the working of a resistive-load inverter with a neat circuit diagram and
Voltage Transfer Characteristics (VTC).

(c1) ZReu-Als oubad 1A Aes (B2 SIUAH HA Y 2loRASR A1 RIS
(VTC) A19 2A:H9d].

(©) Design a 2-input CMOS NAND gate using MOSFETs. Explain its working with
truth table and logic diagram.

() MOSFETs ofl Gu2i1al 5319 2-goyye CMOS NAND 32 (835101 521, Truth Table
& dl¥s SIA1A1H A1 Aof SIF AHA].

OR

(8)  Differentiate between linear and saturation regions in a MOSFET.

(1) MOSFET #i Linear 24a\ Saturation Region 43 dsldd 3.
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Q.4

Q.5

(b)

(1)

(©)

(s)

(1)
(b)
(c1)
(©)
(s)

(a)
(1)
(b)
(c1)
(©
(s)
(a)

(1)
(b)
(c1)
(©)
(s)

()

Compare CMOS and depletion-load inverters based on performance, power, and
voltage levels.

s149(13), 21sd vial A% 2cRall 2A1U1R CMOS Hal (SLARIal-AlS Zodol] ol
S?.

Implement a D flip-flop using CMOS logic. Explain its construction and operation.

CMOS dlf¥sall Builal s3lal D ([SAU-SAIU ¢iatid]. dofl il 2al 13213
AHq).

Implement Y=[ (AB + C (D+E) + F]’ Boolean equation using CMOS.
CMOS ofl GUIal s3lal Y=[ (AB + C (D+E) + F]' of[Giual A{1s201 Slatidl.
Explain all design styles used in Verilog programming.

Aldior ianfordi auRid] ciell (Sxsiefol Ac1A1 2.

Implement CMOS J-K latch using NOR and NAND gates.

NOR 4al NAND 3j2ail GUlal s3lal CMOS J-K A Gialid].
OR

Implement logic function ?=[ (A+B) C + DE ]' using OAI logic.

OAI dl(¥sall BUIol s3lal dIf¥s $§5RUal 2=[ (A+B) C + DE ]' ¢aild].
Explain Signal & variable for Verilog programming

Aled1ar W22l Hi2 RAAUA ial variable AHd].

Implement CMOS D- latch using NOR and NAND gates.

NOR 4ol NAND 3Jl2ofl Gui12l s3lal CMOS D- @ clafidl,

Design a 1x4 de-multiplexer using Verilog.

dRddl6l GUYIDl s3lal 1x4 [SHICLASAR [Sxs1Efal S3.
Describe behavioral and structural modeling styles.
BEHAVIORAL sl STRUCTURAL #H15(cia1 QicflA1g] difat s21.
Write Verilog code for a 3:8 decoder and explain with truth table.

3:¢ SIsis? Hie Alkd1al SIS @uil 246l TRUTH TABLE 2418 213414,
OR

Write Verilog program for full adder using structural modeling.

(1) Structural 332101 GUAI 53 full adder Hi2 AR WI2A1H AU,
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(b) Describe the function of CASE statement. Write Verilog code of 2x4 decoder using
CASE statement.

() CASE 22edloed siaf aeidl. CASE 222doedll Gualal s3lal 3x8 SlSisell AR
SIS @ul.

(©)  Write a Verilog Program for 4- bit up and down counter using behavioral model with
truth table.

(S) Truth Table 2118 Behavioral Hi5dall GuRilol $31at 4-bit up 24l down S1Goe2 Hig
Aldlar YA @,

*xk
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