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Choose the correct option for following questlons All the Questlons are.

QL. compulsory and carry equal marks o T RS e e
Ls DMD Stands for AT A S N
Option A: | Discrete Mirror Device X
Option B: | Digital Mirror Device 7
Option C: | Digital Micromirror Device e

Option D: | Discrete Micromirror Device 5 "+ .

2. Which of the following is not dfbfe'zo' cleciric sensor? §
Option A: | pZT N AR S e TSR S D
Option B: | Roscelle salt O o :
Option C: | Quartz SR SN .
Option D: | Microheater S ER SO A

3. What is Piezo reswtlvlty‘?

Option A: | Electrical voltage changes n reSponse to mechamcal stress
Option B: | Electrical re51stance changes in. response to mechanical” stress
Option C: | Electrical current. changes in response to mechanical stress-
Option D: Producmg an oIoct1 ic. ﬁeld when subjected to an. extemaI force

L

4. An: AIloy that can bc deformed when cold but retums to its pre-deformed shape when
heated? Tt o : :
Option A: Polymers e

Option B:.

_ . The rano of Maxlmum deﬂeonon of cantllever beam 0 its «sssmussuss is called stiffness
v -2 3 Rof the beam T
| Option Al Toad . PN A,

“Option'B: | Span
:Option C: ™ Slope A A
- Option D:* 7: Leactlon at the' support

Lorentz forccs are useful for closed-loop feedback in systems employing --------
Koo kel o e ot iSensing:
r|-Option A | Magnetic
.. Option B:" . Electromagnetic
~Option C: 7 P1ezoreS1st1Ve
.Qppgn Di -Eleetrostatlo

o

o Product after etching of Si wafer with KoH jg-------- shape.
Square
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Option B: | Circular at the end
Option C: | Trapezoidal
Option D | Oval

8. To deposit polymers which deposition method is used? e
Option A: | CVD
Option B: | LPCVD
Option C: | HPCVD
Option D: | PECVD

9. What is Sputtering?
Option At | Process of Cleaning
Option B: | Process of Deposition
Option C: | Process of Diffusion
Option D! | Process of Oxidation

10. The principal mICIOf'lbﬂCathn proccqs used 1r1 bulk manufac{unng Is
Option A: | Etching B o . R
Option B: | chemical vapour deposition~
Option C: | physical vapour depomt:on !
Option D: | Diffusion .

Q2 Solve any Four outof Six- =~ © - S:marks each (All Questions
(20 Marks) | carry cqual marks), ' : ‘ '

A Discuss the role: of SUS inMEMS anpl:cat:ons
B What is MEMS “Whatds sighificant:
Microsystem?
C Explain Air-Be ! R
D Differentiate bctwccn bulk and. qurfﬂce igLo: machmmg
b What are d:ffczcnt types of. plcsww sensors o
F Dc,f‘mc the: tc1m T CR Also dBSCI‘ibb ‘{he mc,ihod of characterization of TCR.
Q3 10 marks each (All Questions
(20 Marks) ~Lallypeiiad %, SRR 3
A ) Discms thc process ﬂow of Photohthography Explain the types of photoresists used.
g B' g :.What alc mmro actmtors pcrtamlng to MEMS Technology? Give two examples
TS ,Descmbc the rcprcscntat:vc process flow for fabricating the micro-heater. Also explain
‘ | the: opel atmg p1 1nc:plc 01" this MEMS device in detail with its analytical expression.
: ‘ Q4 f-'_‘{_:-'f]__' _Solve any: Two Questlons out of Three 10 marks each (All Questions
RN - learry equal marks)
(20 Marks)
LA |Whatis MEMS m1cr0machmmg,‘7 Explain in details fabrication process flow oleGA.
=) Why clcctroplatmg is necessary in LIGA process. |
B ,What do you mean by wafer bonding? Explain with neat diagram, different wafer ‘
bondmg tcchmques
: j"Ltst and explam all the types of failure mechanisms used in MEMS.
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QL. compulsory and carry equal marks

Choose the correct option for folIong questlons. All the Ques

1. Assuming that a 10m high structure i observed- from a dlstanoe of 20rn What ls>the SIZG ‘

Option A:™ | 8.3 mm

of retinal image? Assume that the dlstance between the lcns dnd retma ls 17mm

Option B: | 34mm

Option C: | 0.118mm o
Option D: | 34cm P B ke

Z Which of the followmg is 1‘10t apoin‘t*.pfr‘oce'SSilr'igf_oi)ér“ation?”' \. TS

Option A:" | Histogram Processing

Option B: Digital Negative

Option C: | Contrast Stretching

Option D: Thresholdmg

3. If the ongmal lmage is’ rotated. by 45° 1n spatlal domam the spectrum gets rotated

by

Option A: | 450

Option B: | 650

Option C: 00 .

Option D: | 18{)b

4. »\Thmnmg operatlon i used to remove the "”-_plxels
Option A: | image . IS P R

Option B: foreground

Option C: | object

Option D; ™ back ground

+t ’ S AT V_Identlfy the operatorX, Where X—[O IO -14-1,0-T0]
| Option A | Sobel edge operator -

Option B:”_| Prewitf edge operator

" Option C: -Gradient operator_

: 1  Option D: - .Laplacian opérator"

e ~Option A: ~Gaussian

1560 s -.Mask used for lme detection is

- [ Option B ] Aphgan

Sz Option C: | Tdeal

i Opfion D~ '~Butterw011:h

: OPUOHA “Symmetric matrices

7 = '-'Bams Images can be generated by

Option B: | Unitary_matrices

- Option C: ‘\_'N_o'n symmetric matrices
&Gp cody - 43808
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Option D:

Circulant malrices

8. Which of the following transiorm give muliin csoiut:onal analysm?
Option AT | Discrete Fourier Transform I
Option B | Discrete Cosine Transform
Option C: | Fast Fourier Transform
Option D: | Discrete Wavelet Transform
9, Which block m mage processing sysiem mlroduccs i(}sby comprcmon” EN S
Option A: | Mapper s T
Option B: | Quantizer
Option C: | Variable length coding
Option D: | negative
10, 1GS code Tor 100, T10 are
Option A 1000, 0110
Option B: | 0110, 0111
Option C: | 0110, 1000
Option D: | 0110, 0171
A Solve anyTwo . o 0 R 5 marks each
L Explam digital mmage bamplmg and qudnttz&taon ' ST
iL Explam Hough transform for edge linking. - -
i, (iive Laplacian opuraiox and. pridm how 1t is used to dctcut cdgcs.
B Solve anyOne’ . ' : ' ' 10 marks each

”‘(m) Inlens]ty lc,vel si:cmg Wll,h and w1lhout bdok;:,tomld with 1122 and r2=4.

Apply the fo]lowmg ima{,e bnhan(,ement techmques for thc given 3 bits per pixel image
segment, .. . - I . -

(). D‘1g1tal Negatave o
(i) Thiesholdmg (T=3)"

-hn—f&m;:
m;:-u.mzo".
sinjololw
=l s wi~g

| The grey level. distribution of an image is shown in table below. Perform Histogram
/| equalization - and- plot: hisi_ograms of original and equalized images. Explain need of
‘ "hlstoglam Lqmiuatton ‘

' }*rcquency of()ccuncnae 100 {2501 100} 300 { 150 | 0 | O | ©

(rrdy Levcl 0 1 2 3 4 5 6 7
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A Solve any Two 7 Smarks each|
i Explain Hit -~ and - Miss Transform. R I
1L Write short note o Homomorphic filtering.
il Explain the following morphological operations:-
L Opening il Closing : R I S
B Solve any One R }ﬁmﬂksmwh‘f'
i What s image segmenfation? Explain with cxampk, heg,mentatlon bdsed on mmﬂanuaz: '
i. Name and explain different types of dalaledundancms in digital 1magc, o
Classify the following compression fechniques - in to Tossy and 10&5 lu,c, -
(i) IGS coding (i) Run length” codmg ‘ :
(i) Transform coding (w) DPCM Lodlng
Q4. o — _ T
A Solve any Two T T T 8 marks each
i Explam the procedure of Huffman uodmg _ S ' S
ii. State the expression for one dimensional Drsueta Cosmc Tmanorm lee ih(, 1mpmtan(,c of
DCT in image compression. RO S :
iil, Explain Discrete Wavglci“]“ransfonn e : e
B Solve any One C s Can e e o 10 marks each
i What 1s Hadamard Trcmsfmm? Statc ifs: p10peltles Cd!(,uldlc thc H adama;d Transform of
following mmgre :
‘ 2 1112 (1
1213412
213|413 .
R A SRR 213124
i, Explaim with block diagram JPLG cneoder and decoder,”
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01 Choose the correct option for following questions. All the Questions are
' compulsory and carry equal marks
l. Communication Environments in case of data routing over the Web for connected
devices are Classified into which of the following options:
Option A: | CoRE Environment and Unconstrained Environment
Option B: | CoRE Environment and Constrained Environment
Option C: | Casual Environment and Bock Environment
Option D: | Free Space Environment and Atmospheric Environment
2. SOAP is a protocol for:
Option A: | exchange of objects between applications using XML
Option B: | exchange of objects between applications using text
Option C: | exchange of control information between the sender and receiver
Option D: | exchange of KEYS between the sender and receiver
3. CoAP-MQ broker :
Option A: | Acts as a firewall
Option B: | senses data from various sensors
Option C: | store only control messages intended to other nodes.
Option D: | enables web client publishing of updates to the endpoints
4. DHCP facilitates:
Option A: | Static IP Addressing in any networks
Option B: | Dynamic [P Addressing in any network
Option C: | MAC ID allotment to all devices connected in the network
Option D: | The generation of 10 port numbers
5. AMQP is designed for:
Option A: | Control data transfer
Option B: | LANs and WANSs
Option C: | Business Messaging
Option D: | Spatial co-ordinate node selection in WSN
6. UDP protocol is used for:
Option A: | acknowledged data flow
Option B: | unacknowledged data flow
Option C: | Reliable communication
Option D: | full duplex secured com munication
7. Observer nodes can:
Option A: | Process information and use it for various applications but they do not perform
any control functions.
Option B: | Process information and performs control Actions.

1|Page
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Option C:

Perform only control Actions whenever required.

Option D:

Cannot perform processing operation but acts as a repeater nod(,

8.

A Home Automation System Application will have following set 6f services:

Option A:

Controller service, Mode Service ,State Service

Option B:

Controller Service only

Option C:

Mode Service and State Service only

Option D:

Controller service and State Service only

9.

Which sensors will not be used for weather monitoring system

Option A:

Temperature sensor

Option B:

Pressure sensot

Option C: | Acceleration sensor
Option D: | Relative Humidity Sensor
10. Online Transaction Processing (OLTP} is used in:

Option A:

Internet of automatic chocolate vending machines

Option B:

Internet of ATMs

Option C:

Internet of RIFIDs

Option D:

Internet of streetlights

Q2.
(20 Marks)
A Solve any Two 5 marks cach
i Draw and explain 10T Level 1, loT Level 5 and To'" Level 6.
? | List the various REST'Architcctura! cons'traints and explain any two in
| detail :
i List 1hc features in Xivuly cloud p[dlio:m
B Solve any One - s 10 marks each
| Explain the various design methodology steps in sequence,
Al Write a short note on DLPWAN 11} NBlo™T
(20 Marks)
A Solve any Two 5 marks each

i | Explain the various Data Categorizations for storage in foT Systents.
List the semantics followed by NOSQL instead of ACID rules that are
' followed in normal databases.

i Compare the various types of OLTP available.
B Solve any one 10 marks each
i Explain the CoAP _and AMQP Protocol.

' . Draw and detail the deployment design of any weather monitoring loT

System.
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Q4.
(20 Marks)

A Solve any Two . & marks Ld(,h '
B xpiam how the following electrical parameters are used as a part of

i sensing Technology: a) Capacitance and b) reverse saturation current
of PN Junction

i What are the Characteristics of [oT?

i What are the advantages and (‘oncems of Cloud (,omputmg,?

B Solve any One 10 marks edch

Write a short note on i)Server Managemcnt ll)gpatlal Storage

Explain the MQTT protocol with respect to any one ToT app%u;atzon.‘ '
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Choose the correct option for following questions. All thc Qmstions dre

Q1. compulsory and carry equal marks o o 20 o
Marks ‘ B '
1. In current mirror circuit, the first. MOSFET (which c()py curront ﬁom
reference) is operating in which ;eblon’?
Option A: | Lincar
Option B: | Saturation
Option C: | Cut-off
Option D:_; deep triode region
2. Which of the following statement is true in case of Base to Emitter voltage
(VB]_;) of BJT?
Option A: i It has negative teémperature coefficient
Option B: Tt has positive temperature coefficient
Option C: | It has both tunpclatuxc cocfficient
Option D | It is equal to (l};)
3. T:he condition for MOSFET 1o be in deep triode region is------------- .
Option A: | Vpg<< 2(Vge-Vyu)
Option B:. | Vpe>> 2(Vee-You)
Option C: | Vps <= Veg-Viyy)
Option > -Vm>‘> (V(, —VT“)
4. iThermal noise is 501101 ated from VIOSFET D —
Option A: | Conduction of charge carriers in the channel
Option B: | Electric field across the gate and channel
. |_Option C: | Capacitance of the gate oxide
- .|_Option D: .| Substraie bias effect
5. | CS amplifier with Source degeneration voltage gain
Option A: | increases ' ]
Option B: | decreases
| _Option C: | moderate L
| OptionD:_| zerp - -

64A6ARGA03A4ACCBARO00T 1 337956E01




0. ro is the internal resistance of a MOSFET is equal to
Option A: | 1/Mlp
Option B: | My -
Option C:_ | In/h
Option D: | Alp
7. In Switched Capacitor circuits, to achieve a higher sampling speed,|. - =
& mustbeused. ~ ' L
Option A: | A small aspect ratio, a small capacitor
Option B: | A Large aspect ratio, a large capacitor
Option C: | A small aspect ratio, a large capacitor
Option D: | A Large aspect ratio, a small capacitor
8. Which of the following 13 the main advan‘mgc of scmwustom dcmgn approach
over full custom design? ‘ .
Option A: | Use of standard cells to }LdULC design tlmc and complcxny
Option B: | High performance :
Option C: | More complexity
Option D: i High Speed
9. What is the function of low pass filter i phase- Eockcd loop (Pl L) circuit?
_Option A: | Improves Jow frequency noise
Option B: | Removes high frequency noise
Option C: | Tracks the voltage changes
Option D: | Changes the input frequency
10. The resolution of 8-bit DAC/ADC 18
Option A: | 562 '
Option B: | 256
Option C: 1 625
Option Do | 128,
- Q2 " ] Solve any Four outof Six .~ - 5 marks each
" A | Explain trade-offs in analog design with the help of analog design octagon.
- B | What are the disadvantages of basic current mirror circuit and how it is
-overcome in cascode current mrror?
C Explain the concept of switched capacitor circuit.
D | Which errors are contributed by charge injection mechanism in MOS sampling
o | circuits? _
| Compare performance pat rameters of various op-amp topologies.
Explain behaviour of g s function of below parameters
I I. Overdrive voltage with W/L constant.

- 2. Overdrive voltage with Ip constant
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Solve any two out of three 10 marks each’

Q3

A Derive the expression of voltage gain and output resistance of th_e'sourcc
follower circuit. -

B What is a bandgap reference? Describe methods of unpiemcntatmn of bdnd gap‘ :
references. -

C Explain AMS design flow in VLSI circuit. Compare Jull custom aud semi-

i custom design.

Q4 Solve any two out of three _ ' 10 marks each

A Draw and explain charge pump PLL circuit ' R

B What arc the various types of ADC architectures? Explain any" two”
architecctures in detail,

o Derive the equation of Differential gain and Conmmon mode gain of dﬂicwm]al

amplifier.
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