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                                 Register Number:………….….                 

M.E DEGREE EXAMINATIONS: JUNE 2016 

(Regulation 2015) 

Second Semester  

CAD/CAM 

P15CCTE25 : Micro Electro Mechanical Systems Design  

COURSE OUTCOMES 

CO1: Explain the working of micro systems 

CO2: Classify the materials based on its application. 

CO3: Discuss about micromechanics. 

CO4: Understand and explain micro system manufacturing. 

CO5: Explain micro system design. 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. Steps involved in the design case electro mechanical analysis assessing the reliability 

of the microstructure is  

(i) substrate selection (ii) substrate cleaning  (iii) LPCVD deposition of polysilicon  

structure layer (iv) Dry SiO2 deposition LPCVD deposition of polysilicon  structure 

layer 

CO1 [K2] 

 a) (i) – (ii) – (iii) – (iv) b) (i) – (iii) – (ii) – (iv)  

 c) (iv) – (ii) – (iii) – (i) d) (i) – (ii) – (iv) - (iii)   

2. MEMS components generally have the range of CO1 [K2] 

 a) 100‐1000 microns b) 1‐100 microns  

 c) 1‐100 millimeter d) 100‐1000 millimeter  

3. Gyroscopes were use to CO2 [K2] 

 a) Movement from one point to another b) Measure the size  

 c) Measure angular rate d) Measure linear velocity  
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4. Matching type item with multiple choice code 

List I List II 

A. Tungsten i. holes are majority carriers 

B. P-type semiconductor ii. silicon 

C. N-type semiconductor iii. is metal 

D. intrinsic semiconductor iv. electrons are majority carriers 

 

CO2 

 

 

 

 

 

 

[K2] 

 a) A-1,B-2,C-3,D-4 b) A-3,B-1,C-4,D-2  

 c) A-1,B-3,C-2,D-4 d) A-3,B-4,C-1,D-2  

5. Techniques used in MEMs fabrication include all but which of the following? CO3 [K2] 

 a) Wet etching b) Dry etching  

 c) Photolithography d) Electro discharge machining  

6. Which two COTS MEMs in particular are a good candidate for use due to their 

maturity? 

CO3 [K2] 

 a) Transducers and Accelerometers b) Pressure Sensors and Accelerometers  

 c) Micro Transistors and Switches d) Transducers and Transmitters  

7.  Assertion (A): single – crystal silicon is the most widely used substrate material for 

MEMS and microsystems. 

Reason (R): It is mechanically stable and it can be integrated into electronics on the 

same substrate. 

CO4 [K2] 

 a) Both A & R are ture and R is correct 

reason for A 

b) Both A & R are true  

 c) Both A & R are true but R is not the 

correct reason  

d) Both A & R are false  

8.  Wafers used in MEMS and microelectronics are  CO4 [K2] 

 a) The products of single crystal silicon 

boule 

b) Synthesized from silicon compounds  

 c) From ores d) Is made by electrolysis  

9. (i) The photolithography process involves the use of an optical image and 

Photosensitive film 

(ii) The photolithography process is the only technique that is available at present to 

create patterns on substrates with sub micrometer resolution. 

(iii) The photolithography process is used to set pattern for masks for cavity etching in 

bulk micro manufacturing. 

CO5 [K2] 
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Which of these statements are correct? 

 a) (i), (ii) & (iii) b) (i) & (ii)   

 c) (i) & (iii) d)  (ii) & (iii)  

10. The most challenging issue facing microsystems technology is  CO5 [K2] 

 a) The small size of the products  b) The lack of practical applications  

 c) Its multi-disciplinary nature d) All the above three.  

 

PART B (10 x 2 = 20 Marks) 

11. Write the principle of thermal sensor in MEMS. CO1 [K2] 

12. Give at least four distinct advantages of miniaturization of machines and devices CO1 [K3] 

13. Write the principle of surface elastic wave devices. CO2 [K3] 

14. Define electromechanical coupling coefficient. CO2 [K3] 

15. Write the principle of thermal bimorph principle. CO3 [K3] 

16. Why silicon is an ideal material for MEMS? CO3 [K3] 

17. Why is semiconductor preferred as substrate material in MEMS? CO4 [K3] 

18. List out varies types of accelerometer used in MEMS technology. CO4 [K2] 

19. State the need for packaging the chips. CO5 [K3] 

20. List the micro fluidic applications of MEMS. CO5 [K3] 

 

PART C (6 x 5 = 30 Marks)  

21. Illustrate various steps in surface micro machining with neat sketches.  CO1 [K3] 

22. Describe Piezo electric actuator model with neat diagram.  CO2 [K2] 

23. Demonstrate wet and dry etching with necessary diagrams?  CO3 [K3] 

24. Discuss the working principle of the SLIGA process in detail.   CO4 [K3] 

25. Describe the requirements of MEMS mechanical sensor packaging.  CO4 [K3] 

26. State the design considerations for designing micro system.  CO5 [K2] 

 

Answer any FOUR Questions 

PART D (4 x 10 = 40 Marks) 

27. List out various actuation methods used in MEMS. Describe the principles of any 

two methods with neat sketches. 

 CO1 [K3] 

 

28. Enumerate various substrate and additive materials used in MEMS.  CO2 [K3] 
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29. With schematic diagram explain thermal shear stress sensor and fabrication 

process. 

 CO3 [K3] 

 

30. Describe various steps in LIGA process with a neat block diagram.  CO4 [K3] 

     

31. Describe in detail about application of MEMS in bio – medical.  CO5 [K3] 

 

 

************* 

 


