Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-6 EXAMINATION -WINTER- 2019

Subject Code:3361104 Date: 15-11-2019
Subject Name: VLSI
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q.1 Answer any seven out of ten. £21Hiefl S1OURL Aldell cled Ul

1.  Draw the symbol of N Channel and P channel MOSFET.
1. N34 MOSFET and P i@ MOSFETe1l Udls €31,
2. Define terms : (1) pinch-off point (2) Threshold Voltage.
R UYL (UL (1) Pinch off Ul®)e (2) Threshold 12
3. Differentiate Enhancement and Depletion type MOSFET.
3. WesiWe2 U Sl 218U MOSFETel d§lald 41U,
4.  Draw the construction of P channel MOSFET.
¥. P Yeld MOSFETe] tlitsH €l
5. Define Noise margin with diagram.
U, Noise H1o8Tel SIALAM AIE) vl w4,
6.  Define CMOS Circuit.
€. CMOS 2slesll culual 24\l
7. Difference between Combinational and Sequential Circuit.
9.  Combinational ¥4 Sequential A51esll dsldd wiul.
8.  Explain CASE statement in VHDL.
¢.  CASE 282 VHDLY] Yu31dl.
9.  Write an entity for NOR Gate circuit in VHDL.
€. NOR 32 u2sle HI2 ENTITY<ll VHDL 515 cuil.
10.  Write the VHDL Code for AND gate.
0.  AND 32 H[2 VHDL 515 dull.
Q.2 (@  Explain concept of Design Hierarchy.
Ust.2  (¥)  [S18el Hierarchystl uilg yHesd).
OR

(@ Draw and Explain Accumulation region in MOS Structure under External

bias.
(1) AYYAAel Uzl MOS 25URell External Gl 601 €121 wa YUl

(b) Draw and Explain VLSI design flow in brief.
()  VLSI [SH1est sl Al&HU] £12] Wl qHmdl.
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Draw and explain energy band diagram of MOS System.
MOS H1eHsll Wtof] Aos SIAIAM E1R] M AHos1Al.

Write VHDL code for S R Flip Flop.
SR &4lU 541U 12 VHDL 515 quil.

OR
Write VHDL code for T Flip Flop.
T s6lu sellu HIS VHDL SIS ull.

Draw and Explain Gate Array Design Style of VLSI.
2 AR [SAL8el VLSIel €121 A Yuoxdl.

OR

Draw and Explain operation of Linear and Saturation region of MOSFET.

MOSFETe1l loflu 34l 243211 Uslefl 5IHI13] £12) 34l UHoAdl.

Draw and Explain operation of CMOS inverter.
CMOS 8o @251l 5IHMZ] £12) el Yudl.

OR
Draw and Explain Depletion load NMOS Inverter.
ShAst 41S NMOS 8ed2R €121 #a YHos1dl.

Implement CMOS circuit of EX OR gate function.
CMOS 25122l EX OR 2 §52lola] M1 15211 5.

OR
Implement the logic function X = ((AB +CD)E)’ using NMOS Load.
X = ((AB +CD)E)’ dl®)5 §52lsl NMOS dl5eil Heeell wH el 5211 521,

Write VHDL code for 4 to 1 Multiplexer.

4 to 1 Multiplexer Hl2 VHDL 515 @l
OR

Write VHDL code for 2 to 4 Decoder.

2 t0 4 SI51S2 HI2 VHDL $1S du).

Write VHDL code for 4 bit Parallel adder.

4 6fl2 03dd WS HI2 VHDL 515 quil,
OR

Write VHDL code for UP Counter

UP Counter 412 VHDL $1S GUul.

Write the VHDL Code for Half Subtractor.
Sls U5 Ul VHDL 515 Ul

OR
Explain Data flow model example with VHDL.
Sel &6l HISe BGelsWL A1 VHDLH] HHexdl.

Draw and Explain Clocked S R Latch circuit based on NOR gate.
5615 S R QY U512 NOR A2 a4 1ELRd 1R el YHdl.

OR
Draw and Explain clocked NOR gate based J K latch circuit.
5615 J K @Y A5l2 NOR Al w1HLRd €lR] 4al Ml

Draw & explain CMOS SR Latch circuit using NAND and NOR gate.
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CMOS SR Ay M52 NOR 2 wal NAND dl2eil Heeoll €121 adel UMl

Draw and Explain Resistive load inverter.
Resistive €15 8002 U512 €1 el qudl.

Write the VHDL Code for Half Adder.
€L5 ¥ SR Hl2 VHDL 515 duil.

Draw and Explain VTC of N MOS Inverter.
N MOS 8ecé2sil VTC €l sl qud).

Draw and explain Two input NOR gate with Depletion NMOS load.
A geiy2 NOR 2 SlW@si NMOS 1S 412 €121 Wal qHdl.
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