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Question 1 (General)

a. Briefly explain the MCNC MUMPs and MOSIS . [3 Marks]
b. With sketches, differentiate between NPN and PNP transistors [3 Marks]
c. List any two wafer manufacturing methods ‘ [2 Marks]
d. List the steps required in LIGA micromachining [3 Marks]
e. What is the function of Micro-positioners? [1 Mark]
Question 2 (IC CAD tools to desion MEMS structures using MCNC MUMP:s service)

a. What are MEMS CAD Tools? ‘ [2 Marks]
b. List any four advantages of MUMPs and MOSIS - [4 Marks]
c. Sketch and explain the MEMS design flow chart . [4 Marks]
d. What is the full meaning of the following acronyms: (i) VLSI (ii) ULSI? [2 Marks]
Question 3 (Basic IC and Wafer Production Techniques)

a. List the basic steps required in the production of Integrated Circuit (IC) [2 Y2 Marks]

b. Sketch, list and briefly explain Czochralski Method in relation to fig. Q3(b) [4 % Marks]

' . Fig: Q3(b)
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o 2 Marks]
. . . afa Q3 brication? 21
c. What is the essence of initial and final wafer tests 10 IC fabric

d. What is the full meaning of the following acronyms? [3 Marks]
(i) DRIE (ii) RIE (iii) LIGA

uestion 4 (Micro-actuators and Micro-sensors 13 Marks]
a. Differentiate between Micro-actuators and Microsensors? T
: (1% Marks]

b. Why are MEMS used for Sensors?

c. Give any three examples of non-electrical physic
converted into electrical signal by microsensors.

d. Briefly explain the following:
(i) Micro-motor (ii) Micro-gripper (iii) Micro accelerometer [6 Marks]

antity that are being

al or chemical qu
1% Marks]

Question 5 (Basic IC Manufacturing Processes)

a. What is Photolithography? [2 Marks]

b. Sketch, label and briefly explain photolithography process in relation to fig. Q3(b) [5 Marks]
d
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e : Fig. Q3(b)
c. What is the function of HMDS in photolithography? ‘ [2 Marks]
d. What is the full meaning of the following acronyms in relation to Micro-Electro-Mechanical-
System: (i) PMMA (ii) HMDS (iii) MST? 3 Mark
Question 6 (Micro-electromechanical systems fabrications) 3 Marks]
b. List the three MEMS fabrication methods, explain briefly any one. [:1 M‘] l\b}
c. In relation to MEMS fabrication, differentiate between tfle fi i i LIRS
.. . ’ ‘ ollowing: (i) Dry Y .
(ii) Isotropic and Anisotropic Etchants g (1) Dry and W [e . E ;Chiﬁ
S Marks

Question 7 (Electronics Devices Fundamentals)
a. Define the following terms: (i) Integrated circuit (ii) Semiconductor (iii) Emitter (iv)

~Collector.
b. Differentiate between active and i [4 Marks]
passive components ‘ [
3 Marks]

c. What is the difference between ‘VLSJ’ § ’
. Sl and “ULSI’?
‘ [3 Marks]
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d. Determine the value of the resistor in the 4-colour band resistor shown in fig. Q7 (b)-
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fig. Q7 (b)  [2 Marks]
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