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FEE 202: BASIC ELEC TIRONICS Wl Time: 2 avs
INSTRUCH ")P-. '\"N"I“ all l|l||‘|‘iﬂl'l'-$ in Section A lllld any three [|IIL‘S|I'II|5 from Section B, Fime:

SECTION A: C@ﬂ&ﬁ{?m”j e ___L,_.-—
i. Explain the term *Electronics’ P

1. Electronics discipline by nature, comprises four ('s, name them .

1. Siate the two maro um'; identifie:) in Blectronies mdustry developmenrt RD;.{;; cL v F

v IL‘I"H‘\' Mobility and Conductivity v

v Why does an mtrinsic semiconductor behave as an insulator at 0"K /%"'S} " (,M {'Uh.) Ve
V1 Hiu(c the mass-action Law : L
vii. What is meant by the term *Extrinsic h‘cmimluiuclnr’?_ [ m ){

viii State the difference between a valence electron and a fi. ¢ electron “ :

ix. What is the majority carrie in a P-1ype semiconductor? . :

« Give three examples of trivalent atoms and three of pentay alent atoms relzvant for electronic devices
fabrications.

«i. Outline 3 figures of merit (characteristics} of a vacuura lriode

i What are the central objectives ol static and/or dynamic characteristics of a vacuum tube.

vii. Compare a vacuuny diode with a vacuum triode
xiv. Explain with diagrams how holes are produced.

«v Discuss in few senterices, Donor-Acceplor mechanism )

vi. Skefch the IV-characteristics of (a) ideal S/C diode and (b) practical S/C-diode. Comment on their

structures
SECTION B
L) State Boht’s thiee fundamental postulations of planetary. sationary bodies ’_(5 merks)
() Frem Classical Mechanics, show that the energy-level ‘ol each stationary state oi an atom 1S
: 4
W = _"_?{',J:'!T_‘)' i ) marks)
Bt c, ' o C
(¢) Outline three reasons that supperis Wave-particle duality | 4 marks) C,e" ”‘)
(d) What is ionization putential (2 marks) &

\o(a) Explain Fermi-1
the relaticnship

(b) State Pauli’s Exclusion Principlc? Explain its contribution to atomic str
materials.

irac Funetion, hencedtate the basic equation and the thre= possible conditions that justitied

(7 marks)
acture and physical properties of

: (6 marks)
(¢) With the aid of a circuit diagram, describe the mode of operation of a Vacuum Triode. Mention three
applications of Vacuum Triade

(7 marks)
|
\1("1) Explain with examples, how u Silicon semiconductor is converted to an N-Type material/component

|

| (4 marks)
(b) Consider the GaAs crystal at 300k. calculate the intrinsic  conductivity and resistivity when

n = 2.4¥10%¢m™, gt = 4500em*v 'y v, = 6500cm’y 'y and e =1.602x10"¢ {6 marks)

(c) Briefly d=scribe the mode of conduction in both p-type a.d n-type semicenductor materials (4 marks)

(d) Using the concept of Energy bands in a solid, as the case study, differentiate among conductors, insulators
and semiconductors. Deatailed diagrams explunations essentil ( 6 marks)
~4(a) Consicler the cireait diagram in Figure 1, with R=3K and Vi=0V. State (i) the connection mode of the diode
made frohy germanium materials (i) Determine the forwacd diode current and total current llowing o the circut

and (11) caleulate the power dissipated at the diode (% marks)

(dl?) :3?' the use of appropriate diagrams, differentiate beiween reverse and forward biasing in senmiconductor
iodes. |

o Sl o i - L. (> marks)
(€) f’»lrlltﬁ applications of diodes and 5 different types ot dic des with their symbols (7 marks)
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