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On completion of this course, the students will be able to
CO1: Select sensors to develop mechatronics systems.

CO2: Explain the architecture and timing diagram of microprocessor, and also interpret and develop programs.

CO3: Design appropriate interfacing circuits to connect I/O devices with microprocessor.
CO4: Apply PLC as a controller in mechatronics system.

CO5: Design and develop the apt mechatronics system for an application.

: Electronics & Communication Engineering

Bloom’s Level: BL1-Remembering, BL2-Understanding, BL3-Applying, BL4-Analyzing, BL5-Evaluating, BL6-Creating.

UNIT- | = INTRODUCTION AND SENSORS

PART — A (2 Marks) Bloom's Level | ooise | Marks
1. |What are the basic constituent elements of a measurement system? [BL1] [CO1] | [2]
2. [How does an Eddy current proximity sensor work? [BL2] [CO1] | [2]
3. |What are the key elements of Mechatronics systems? [BL1] [CO1] | [2]
4. |Write an example for transducer and state its transduction principle. [BL2] [CO1] | [2]
5. |Write about the Bimetallic strips. [BL1] [CO1] | [2]
6. |Define response time and time constant based on sensors response time. [BL2] [CO1] | [2]
7. |What are the needs of mechatronics? [BL1] [CO1] | [2]
8. [lllustrate how capacitive sensor works when area changes. [BL2] [CO1] | [2]
9. |Define sensitivity and precision. [BL1] [CO1] | [2]
10. |What is seeback effect or thermoelectric effect? [BL2] [CO1] | [2]
Descriptive Questions (13/15 Marks)
1 Eéﬁ)éa:];n [';2(3/ éil(ce)spl?nr:a ﬁgnsmeratlon and steps involved in Mechatronics [BTL4] | [co1] | [13]
2 \IIEv)i(t%IZILrl]itt;bel gg;c;rpalreﬁ .constructlon and applications of Hall effect sensor [BTL3] [coi] | [13]
3 Brief the construction and working principle of following: [BTL2] (co1] | 3]

(1 Strain gauge. (ii) Capacitive sensor. (iii) LVDT.




4. |Write short notes on thermistor, RTD and closed loop system? [BTL2] | [CO1] | [13]
5. |[Explain the static and dynamic characteristics of transducer. [BTLA4] [CO1] | [13]
6. [Explain in detail about the emerging areas of Mechatronics. [BTL2] [CO1] | [13]
7. [Explain in detail about the Hall effect sensor. [BTL2] [CO1] | [15]
8. [Explain in detail about the Eddy current proximity sensor. [BTL5] [CO1] | [15]
9. |Formulate the factors to be considered for the selection of sensor. [ BTL5] | [CO1] | [15]
10. |Describe the Linear & Rotary potentiometer in detail. [ BTL5] | [CO1] | [15]
UNIT- Il — 8085 MICROPROCESSOR
PART - A (2 Marks) Bloom's Level | iy | Al
L oo am (ALPY o o' BT | con |
5 \I,\rllg ;(t:a;treettr;]ee ;l;mber of machine cycles in STA 4800 instruction and state [BTL1] | [coz1 | [
3. |What is the function of Arithmetic Logic Unit? [BTL2] [CO2] | [2]
4. |What are the difference between Microprocessor and Microcontroller ? [BTL2] | [CO2] | [2]
5. |List the various types of addressing modes. [BTL1] [CO2] | [2]
6. |Sketch the functional pin description of 8085. [BTL2] | [CO2] | [2]
7. |What are the buses in Microprocessor? [BTL2] [CO2] | [2]
8. |How many machine cycle does 8085 have, mention them. [BTL1] [CO2] | [2]
9. |What are the function of Accumulator and Register? [BTL2] [CO2] | [2]
10. F[))rlcf;geri:r?:late between Machine Language and Assembly Language BTL2] | [coz1 | [
Descriptive Questions (13/15 Marks)

1 ‘Iajarslr\]/vb?ggk?xplaln the architecture of 8085 Microprocessor and explain [BTL3] (cozl | [13]
5 Elgﬁrvxci?gni%pclgl’rf the Timing of RET instruction. The opcode for RET [BTL3] | [cozl | [3]
3. [Explain the internal Architecture of 8085 Microprocessor. [BTL2] [CO2] | [13]
4. |Explain the various types of Addressing modes in 8085 Microprocessor. | [ BTL4] | [CO2] | [13]
5. [Explain the instruction set of 8085 Microprocessor. [BTL2] [CO2] | [13]
6. |Describe with timing diagram the memory read cyclein8085. [BTL3] | [CO2] | [13]

(i) Draw the opcode fetch machine cycle of 8085.
7. |(ii) Discuss briefly about pin configuration of 8085 microprocessor with [BTL5] [CO2] | [15]

neat diagram.
8. With SL_JitabIe example explain the 8085 microprocessor interrupt system [BTL5] | [coz1 | [15]

in details.

9. |Compare and contrast CALL and JUMP instructions in 8085 with examples. [ BTL5] | [CO2] | [15]
10, ;/:lorrllteet;rew éls_uliit(ﬁs;eenr;bolg/yll_anguage Program) to add two 8-bit numbers and [ BTL6] [coz1 | [s]
UNIT- Il - PROGRAMMABLE PERIPHERAL INTERFACE

PART - A (2 Marks) Bloom's Level | o onse | ks,
1. Distinguish between Peripheral 1/0 and memory mapped 1/O. [BTL2] [CO3] | [2]




2. |Define resolution and full scale output of DAC. [BTL1] [CO3] | [2]
3. [Give the working of DAC. [BTL2] | [CO3] | [2]
4. |What is the need of interfacing? [BTL2] [CO3] | [2]
5. |Draw the pin detail of 8255. [BTL3] [CO3] | [2]
6. [State the CWR of 8255. [BTL1] | [CO3] | [2]
7. \Write the features of 8255. [BTL1] [CO3] | [2]
8. |What is the function of read/write control logic in 8255 PPI ? [BTL2] [CO3] | [2]
9. |What are the operating modes of PPI? [BTL1] | [CO3] | [2]
10. |What is the bit set reset mode of 8255 PPI? [BTL2] [CO3] | [2]
Descriptive Questions (13/15 Marks)
A stepper motor of 200 steps/rev is to be interfaced with 8255 PPI and
1. 8085 Microprocessor to make 90° angular rotation clockwise. write an [BTL3] [CO3] | [13]
ALP for the same.
5 gggo&sitcr?gg rtgse(;;rc():ru alitnBOL I|::1Itlerfacmg stepper motor interface using [BTL3] [cos] | [13]
3 SBZr:SegI% edér;;a;:g the pin description, architecture and control modes of [BTL2] | [co3] | [13]
4. |Demonstrate LED interface with 8255. [BTL3] [CO3] | [13]
5. |Describe the seven segment LED interface with microprocessor. [BTL2] | [CO3] | [13]
6. |Describe the traffic control interface using 8255 microprocessor. [BTL3] [CO3] | [13]
7 c[j)eizli?g an interfacing diagram of ADC with 8085 microprocessor in [BTLS] [co3] | [15]
8. |Demonstrate the 4*4 keyboard interface of 8085. [BTL5] [CO3] | [15]
9. ilirﬁrz?;:;zse. safety control system using memory — mapped 1/0 [BTLE] (co3] | [15]
10 |iecoder. Explainthe concept wit one appticaten | [BTLS] | 009 | (19
UNIT- IV — PROGRAMMABLE LOGIC CONTROLLER
PART - A (2 Marks) Bloom's Level | ouinoe | e,
L e ety | BT | 1con |
2. |How to select the PLC for your particular applications? [BTL2] | [CO4] | [2]
3. |Write short notes on ON delay/OFF delay timer? [BTL2] | [CO4] | [2]
4. |Draw the ladder diagram to represent a latch circuit. [BTL3] [COo4] | [2]
5. |What is the criteria need for the selection of a PLC? [BTL5] [CO4] | [2]
6. |Why latch circuits are used in PLC? [BTL2] | [CO4] | [2]
7. |What is ladder programming? [BTL2] | [CO4] | [2]
8. |List the different programming method of PLC. [BTLI] [CO4] | [2]
9. |Define PLC. BTLL | coq | 12
10. |What is the use of JUMP control in PLCs? [BTL2] | [CO4] | [2]

Descriptive Questions (13/15 Marks)




Sketch and explain with Ladder diagram for the following

1. |() Latch circuit. [BTL3] [CO4] | [13]
(i) Cylinder sequencing circuit.
Device a circuit that can be used to start a motor and then delay of 100s
2. start a pump. When the motor is switched off there should be a delay of [BTL3] [CO4] | [13]
10s before the pump is switch off.
3. Brief the construction and 1/O details of PLC with neat diagram. [BTL6] [CO4] | [13]
4. |Describe the Architecture of PLC with neat sketch. [BTL2] | [CO4] | [13]
5. |[Explain the component of PLC with suitable block diagram. [BTL2] | [CO4] | [13]
6. |Discuss in detail about the Data Handling Techniques. [BTL2] | [CO4] | [13]
7. |[Explain the architecture of a PLC and its elements. [BTLA4] [CO4] | [15]
8. |Analyze the function of shift register with suitable timing diagram. [BTL5] [CO4] | [15]
Develop a system using a PLC which can be used to control the
movement of a piston in a cylinder using a 4/2 solenoid —operated pilot
9. alve. The piston is to move in one direction when a proximity sensor at | [BTLG6] [CO4] | [15]
one end of the stroke closes contacts and in other direction when a when
a proximity sensor at other end of the stroke indicates its arrival there.
Generalize a circuit that could be used with a domestic washing machine
to switch on a pump to pump water for 100s in to the machine , then
10. switch on a heater for 50s to heat the water. The heater is then switched [BTLE] [Co4T | [19]
off and another pump to empty the water the machine for 100s.
UNIT- V — ACTUATORS AND MECHATRONICS SYSTEM DESIGN
PART - A (2 Marks) Bloom’s Level OS?CUJ;Z Amﬁi
1. |Write the working principle of servo motors. [BTL2] | [CO5] | [2]
5 ([j)lfferentlate between Traditional design approach and mechatronics [BTLA] (cos] | [
esign approach.
3. |What is the difference between Traditional and Mechatronics Approach? | [BTLA4] [CO5] | [2]
A stepper motor has a step angle of 7.5 degree. How many pulses
4 required for the motor to rotate through five complete revolutions? [BTL3] [COS] | 2]
5. |How does a car park barrier works? [BTL2] | [CO5] | [2]
6. |What is the working principle of stepper motor? [BTL2] | [CO5] | [2]
7. |[State the characteristics of servo motor. [BTL2 ] [CO5] | [2]
8. [Furnish the drawback of stepper motor. [BTL1] [CO5] | [2]
9. |What is the use of PLC in automatic car park system? [BTL2] | [CO5] | [2]
10. |Write down the application of stepper motor. [BTL1] [CO5] | [2]
Descriptive Questions (13/15 Marks)
Device and explain the construction, working principle, applications and
L advantages of servo motors with neat sketch. [BTL2] | [COST| [13]
5 Ex_plaln the mechatronics involved in a engine management system with [BTL2] | [cos] | [13]
suitable diagram.
Discuss a case study about how mechatronics used in automatic camera
3. |with suitable diagram and also mention various components involved in [BTL2] | [CO5] | [13]
this.
4 De_scrlbe the design an(_j |mplementat|qn of mechatronics case study for [BTL3] (cos | [13]
coin operated Automatic car park barriers.
5. |Discuss the roles of sensor in car engine management system? Explain [BTL2] | [CO5] | [13]




with neat block diagram.

6. |Brief the various stages of mechatronics system development. [BTL2] | [CO5] | [13]
7 Design a fobot to pick and place the object and comment on the various [BTLS] [cos] | [15]
elements in the system.
8. \With neat sketch discuss the construction and working of various types [BTLA] [cos] | [15]
of stepper motor?
9. Rglate t_he difference between Traditional and Mechatronics approach [BTLA] [cos] | [15]
with suitable example.
10. |Design a Mechatronics system for an automatic room heating system. [BTL5] | [CO5] | [15]
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