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CHAPTER-3 Sensors, Actuators & Microcontrollers

Q.1. Write short note on the following:

a) Microcontrollers

b) Microprocessors

c) DC motors

d) Embedded system

e) Sensor
A.1. Microcontrollers (embedded processors) are
AFHIHEIOR (TFI3s TRER) &

a) Processors (or specialized microprocessors) that have many peripherals to
interact with real-world sensors and actuators. Microcontrollers are
typically employed in scenarios that must have low power consumption,
operate fan-less, thus must have low power dissipation. Also, often
micro-controllers run relatively simpler set of instructions.
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Microprocessors (Application Processor) usually are for general-purpose
applications. And rarely have many peripheral interconnect options. They
target high performance applications, focus on computational power, and
thus come with multiple levels of caches, have very high clock speeds,

have less to worry about power dissipation and power consumption.
Often, they have little or no onboard RAM.
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DC motors, which move at variable speeds. In DC motors, the coil of wire
(rotor) assembly rotates in an attempt to align itself with the stator
assembly but is prevented by a part known as the commutator. At the
precise moment, the commutator switches the rotor field while the stator
assembly remains stationary. This provides the means to control speed
and positioning.
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An embedded system can be thought of as a computer hardware system

having software embedded in it. An embedded system is a
microcontroller or microprocessor based system which is designed to
perform a specific task. For example, a fire alarm is an embedded system:
it will sense only smoke.
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The sensor can be defined as a device which can be used to sense/detect
the physical quantity like force, pressure, strain, light etc and then
convert it into desired output like the electrical signal to measure the
applied physical quantity.




JAWAHAR COMPUTER EDUCATION
Head Office - A-873/1 Sec-I,Aashiyana,
Near Sai Mandir, Lucknow

M4.R5 (IoT)
INTERNET OF THINGS

Waﬂwm%w#mﬁmmm%mﬂmaﬁm
AT AW 9, g9, d19, T2 e FT FASA/IgAAS & o0 fFAT ST Fhal
¥ 3k AR @ o At A # A F R Rega Reea S aida
Jr3eqe # uRafda fear S @@

Q.2:- Write short not or Thermistor.

ANSWER:- A thermostat can be used to detect the variation in temperature. It
has a negative temperature coefficient that means when the temperature
increases the resistance decreases. So, the thermostat’s resistance can be varied
with the rise in temperature which causes more current flow thought it. This
change in current flow can be used to determine the amount of change in
temperature. An application for thermistor Is, it is used to detect the rise in
temperature and control the leakage current in transistor circuit which helps in
maintaining its stability. Thermistor is used to control the DC fan automatically.
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Q.3:- Differentiate between microprocessor and microcontroller.
Q.3:- ABHNRT IR ABFHFCR & T IHaw |
ANSWER:-Difference between microprocessor and microcontroller:
® Microprocessor widely used in the computer system. And
microcontroller is used in embedded system.
Microprocessor is used in personal computers whereas micro controller
is used in an embedded system.
* The microprocessor uses von Neumann architecture where data and
program present in the same memory module. The microcontroller uses

Harvard architecture. In this module, data and program get stored in
separate memory.
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Microprocessor requires external components to operate. So, the cost
of the microprocessor is higher than the microcontroller.
Microprocessor consists of only a central processing unit, whereas micro
controller contains a CPU, memory, I/0 all integrated into one chip.
Microprocessor uses an external bus to interface to RAM, ROM, and
other peripherals, on the other hand, microcontroller uses an internal
controlling bus.

Microcontroller is complicated and expensive, with a large no of
instructions to process but microcontroller is in expensive and
straightforward with fewer instructions to process.
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Q.4.What are the applications areas of microprocessor?
QAFATBHFIE F AT &7 F4T 2

ANSWER:-Microprocessor are mainly used in devices like:

Calculators
Accounting system
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Games machine

e Military applications

¢ Computation system

3cal:- ABHNAET AET T & 3TN A 39401 famar smar § o
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Q.5. what are the applications areas of microcontroller?
YRS 5. ABHIHSIOR & ITIANT & FAT 52
ANSWER:- Microcontroller are mainly used in devices like:
3ca¥:- ABHIHOR AET T { 3UFION A 39T fBFar Srar & o
Mobile phones

Automobiles

CD/DVD players

Washing machine

Security alarms

Microwave oven

Mp3 players

cameras
Q.7.What is transducer?
ANSWER:- Any device converting signals of one kind to signals of a difference
kind is a transducer i.e. a transducer as a device which converts one physical
guantity to another form of physical quantity, e.g. acceleration to voltage to
pressure.

I - T YhR & Thdl H BT yoR & Thdl & gRafda &= aer #15 st
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ANSWER:- A sensor is a device that is used to detect changes in any physical like
temperature, speed, flow, level, pressure, etc. any changes in the input quantity
will be detected by a sensor and reflected as changes in output quantity.

3ea¥:- HWY U QWT IUH0T § Torwe sudter R st siifaw Sl arawme, aifq, vars,
¥, garg anfy # aRadsr 1 gar @ & e Ry Jrer @1 gge A A R ah
gREde FT 9aT FEC G@RT AT SAwen AR Im3eqe A A aRadd & w A
aRef&rd grm|

Q.9.A transducer is more general then a sensor.””Comment.

Q.9.TF THSTW U {aT & oo # fas qmea g1 fecuoh

A.9. A Sensor is a device which can quantitatively measure a certain physical
quantity. A transducer is devices which convert one physical quantity to another
form of physical quantity, e.g. acceleration to voltage or voltage to pressure.

Therefore, a transducer can be a sensor when it is used to measure a certain
physical quantity. But the transducer can also be an actuator when the
(electrical) input is converted to, for example, force. So a transducer is more
general then a sensor.

T.9.TF W UF 3UHT § i AFCAS & & vF ARaa sifasw #mr & A awvar
Tl UF TESTET 30T § o wE difaw Amr @ sifaw AmT & gy v A
gRafda #d § 387 dledsr 1 @or A1 dees ¥ gEI9l AT, Uh TSI UF
AW & 9FdT § I SUHT 399N vh fARwa Qs #a=r & Ana & Qv R
1T 31 AfFe TRt v vl ot @ ¥war ¢ 9« (fgga) saqe & aRafda
frar ST @, e ¥ A, ga@ @ v dW@ A g A v gusgw IfNw
AT g

Q.10. Explain sensor and actuators with example.

dW 3R TFgUeH F IEEIT Wied FHATET

ANSWER:- Sensor are devices that responds to a physical quantity with a signal
and actuators are device that respond to signals with physical movement (or
similar action) can be considered as transducers.

For example, a microphone is a sensor, which converts sound waves into
electrical signals and a loudspeaker is an actuator, which converts electrical
signals into audio signals.
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3STER0T & fAT, tF ABEST TF AW T 8, S eafw awat Y fagga wahat A
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Q.11.What is clock speed?

ANSWER:-The clock speed determines how many instructions per second the
processor can (Mega Hertz) or GHz (Giga Hertz).

Ica-adl Y Ifd I8 AuiRa F=dr § &F e ufa Ao BFas @dy (@ &)
a1 et (A géST) F FHhaT B

Q.12. Write short note on thermocouple.

ANSWER:- Thermocouple is a temperature sensor that can detect the variation
in temperature. In its constructions, two different metals are joined together to
form a junction. Its main principle is when the junction of two different metals
are heated or exposed to high temperature a potential across their terminals
varies. So, the varying potential can be further used to measure the amount of
change in temperature.

Ica¥:- YATHFIT UF dAMATT HaAgH & Y dATqHAT # fAewar T qar o9 et 2l
s AT #, aF IFA-IHET UG B TF WY NSH TF AT a1 AT B
sHFT AET RAgid 95 § B J9 Q@ srerr-3renr urgat & S #Y e R S @
T 3T dYA & HIH H a1 AT § df 3% cfiAadl & vF & e g g
aY, agHET # IRadT T AT F AT F AT reTer-3rerer &TAAT HT IGANET AT ST

qhaT g
Q.13. Discuss important features of a RISC microprocessor.

TR 13. HRATSTHHA! ATTHUAAT A Agcaqor Fdwamat w ==t #)
ANSWER:- RISC ( Reduced Instructions Set Computer)

a) RISC architecture was developed by realizing that instead of using
full set of instructions, only the frequently used instructions are
sufficient.

b) In this architecture, the instructions are small and highly optimized.

c) RISC processors are used where execution time of the instruction
should be less and cost of development is less.
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d) The ARM devices are based on ARM architecture which is a subset

of RISC.

3cal:- RISC (RZTFS $FHRIT AT FY)
a) RISC IMMfHFEFIX FT Ig AFHW I afAd FFam am=m a1 & fadet &
qof A FT IYANRT A & T, Fael JFE 3TANT FT S arer fArder
& gafea §)
) 3@ aregwen #, Al 8k AR Iafw serefaa g
@) IRITETEH NWAIT FT 39AT 7T F1ar & S@T A F1 AsueaT
AT A g1 TIRT 3R e i anrg F7 @ TR
d) UIRTA fREEW THRTA WfRFR W auRa @ § S
ARIETHHT FT FIAE ¢

Q.14. Discus important features of a CISC microprocessor.
Yo 14. CISC ABHUHEX # Ageaqer AAwamst @ =1 w1 Q141 HizmSvad
HASHINAET HT FAgeaqor Frewamst w =t FX
ANSWER:- CISC (Complex Instruction Set Computer)
a) CISC architecture consists of full set of instructions that are complex,
larger, have more computational power and so on.
b) A single CISC instruction can be used to execute several low- level
operations, multi-step operation and multiple addressing modes.
¢) The execution time of these instructions is long. Intel’s X86 is an example
of CISC architecture.

a) cIsc MfeFar A e &1 @ e gar § N FRew, 93 & 8, Sreret fw
Frogeed afFa gt § 3R s @)

@) tF vea dmsvad @ w1 3w ¥ fArE-radT weree, ageasor
FuTer 3R e IR Alr Fsuita = & A R o g g

M) 34 fAdAY w1 ASUET AT QT 1 Intel FT X86 CISC ATFHEFAX HT TH
31T gl
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Q.15. Compare RISC with CISC based machines.
ANSWER:- Comparison of RISC and CISC is shown below:
RISC CISC

1. RISC is an abbreviation for complex 1.CISC is an abbreviation
For reduced instruction set computer. Instruction set computers.

2. The example of RISC machine 2.The example of CISC
machine are: is Motorola PowerPC Intel 80486, Pentium,
Motorola
based computer. 68030,68040 based

computers.

3. RISC microprocessors have relatively 3.CISC processor have
Small instruction sets. Relatively large instruction

sets

4. RISC machines have fixed and easily 4. CISC machine have

Decoded instruction formats. Variable length An instruction
formats.
5. Few addressing modes 5. Many addressing modes
are
Are uses in RICS machines. Used in CISC machines
6. Hardwired controls are used in 6. The CISC machine use
RISC machine microprogramming.
7. RICS machine is 5 to 10 7.CISC machines are more
Times faster than a CISC machine Complex and less efficient.

8. Several general-purpose register 8. Small numbers of

Are employed in RISC machines. General-purpose registers
Are Employed in CISC
Machines.
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YRS 17. ABHIHCIOR & BIaG AR JFae F41 82

ANSWER: - Advantage of microcontroller are:

Lower cost because many elements of the processor are contained within
the one chip resulting in lower chip cost.

Lower power consumption.

Integrating all components onto one chip enables processor to be
optimized for a given application.

Disadvantage of microcontroller are:

Less flexibility because all components are integrated into the one chip
Limited performance because the size of memory is limited by what can
be accommodated on the chip.

MCUs tend to be application specific so the choice may be limited.

FH ARG FAF TR F F§ a9 0F @9 & ) gafRa O § oas
yRumeTasT R f anra A g #1

FH fasrell & @ud|

gefl gedhl F & AT W thifd FA @ IWW F FA Rfe v ofitadwe
¥ fav egwfaa fFar s awar B

AFHIHSIOR F THAT g

FH FiaTae Fie W geH F vF R F v B Jar @

AT vgs Fifer AR &1 3FR @ifdg § O Ry w gaafea & e
qHT Bl

THHY, g fifdse g § safav fawer @ifad & w9 ¢

Q.18. How does microprocessor work?

U 18. ATSHINIAAT Hd HTHA HIAT 87

ANSWER:- There are five important components in a microprocessor. They are
arithmetic and logic unit (ALU), control unit, registers, instruction decoder and
data bus. Microprocessor, it executes multiple steps as fetch the input, decode
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back in the memory. Here
instruction gets fetched and input is given externally using 1/O components. The
microprocessor executes an instruction. The result gets stored in the externally
connected memory unit.

3cal:- ABHNRET H 9T Ageaqul ged g §1 F 3Faroa 3 aF 1§ (ALU),
fAgaor gorg, e, Ay B 3k 3 a9 §1 ABHVEW, 9 #§ WOl &
fremfea Fwar ¢ ¥ B g, BHs M, Feuee, @l a8 & aow 'R @
g1 F§ fader urca fFv S § 3R /0 gewl @ IuA WF Sl w9 @ geqe Rmn
ST g1 AHYRW th A Ao Fyar #1 wRome el 9 @ FaFes AAN
gfae # FIdia & e g
Q.20. write some application areas of AVR microcontroller.
¥.20. AVR ATSHIHIOR & F& Iqaanr &7 faf@w
ANSWER:- Application areas of AVR microcontroller are:

Robotics and Embedded system

Bio-medical equipment

Automobile and security systems

Temperature, light sensing and fire detection devices

Industrial automation devices

3¢ AVR ATSHIFCION & eIIaNT & g
o Aeifeaw 3t vass RwewA
sta RfFcar sgstor
et 3R geam yonfaat
ATIAT, YT Hdgel 3 3PT &1 g1 9 arel IYHI0T
st FaaTEs IaTr
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Q.21. How active sensor is different from passive sensor?

e 21. T dWR, AT 99T @ 59 yoR BT &2

ANSWER:- Active sensor are those which require an external excitation
signal or a power signal. Passive sensor, on the other hand, does not
require any external power signal and directly generates output response.

Feat- FfPT FT 3 B0 § e adl Scdsen wdd a1 g Rwde A
FaRTHEaT @t ¥ gEY AR, AET I A A ad ofFT FFa
Iraegwar g1 gt ¢ AR aw WY am3eqe wlafkar sewew Far g

Q.23. Define computer architecture.

WeeT 23. FY Afhcaaw F IRIRAT F:

ANSWER:- Computer architecture is define as the functional operation of
the individual hardware unit in a computer system and flow of
information among the control of units.

3l FYR HfHSFR F FY Beed & fFaea gEaw Ifae &
FRIlcA® ae=T 3R FFEAl § Ao & &9 gEen & yaw F w9 A
gfRenfe frar smar §1




