UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER II
SESION 2008/2009

COURSL NAME : DIGITAL SYSTEM DESIGN

COURSE CODE : BEL 3133

PROGRAM : 3 BIEE

DATE OF EXAMINATION APRIL/MEI 2009

DURATION : 2 HOURS 30 MINUTI:

INSTRUCTION : ANSWER FOUR (4) QUESTIONS ONLY

O SIX (6) QUESTIONS.

THIS QUESTION PAPER CONTAINS EIGHT (8) PAGLS




Ql

Q2

(a)

(b

i(b)

BLEE 3133

Predictions of Gordon Moore in 1965 have proved o bé remarkably accurate
based on transistor growing trends, State the Moore's Laws.
{4 marks)

Transistor becomes smaller. less resistive. faster. conducting more electricity and
using less puwer.

(1} Give a delinition of scaling.

{4 marks)
{ii) State THREE (3) goals of technology scaling.

{3 marks)
{iii) Explain brietly THREE (3) types of lechnology scaling model.

{é marks)
{iv) Explain brietly FOUR (4) main problems oceur in lechnelegy scaling and the

solution for these problems.
(¥ marks)

VHDIL. was founded in 1980s by US Department ol Letense. It is simply a 1ype
of high level computer language used to descnbe all of the important
characteristics of a logic network and alse a text based language used 1o deseribe
hardware.

(i) State THREL (3) types of VIIDL modeling.
{3 marks)
(ii) Figure 2{a) illustrates full adder that ereated using two half adder blocks and
an QR gate. Oiven half add entity in Figure 2(b), compose VADL ¢ude for
the (ull adder.
{10} marks)

Given logic funetion f(x,.x,.x.x,}= 2 m(0.1.3. 4.7 L1315} D912, 14).

(i) Svnthesize a minimum-cost SOP function,
(6 marks}
(i1} Realize the SOP function using Boolcan gates. Assume that the nput
variables are svailable in both tue and complement.
{4 marks)
(iil) Calculale implementation cost of the SOP function,
{2 marks)
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3 A sequence detector consists of a single-input and single-output. This sequence detector
will produce an vutput of *17 [ the input sequence detects 101 patierns.
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(b)

()

Draw a Moure-tvpe state diagram for the sequence detector.
15 marks)

Drerive state table for the detector,
{5 murks)

Derive state-assigned table tor the detector.
(2 marks)

Build the deteetor circuit using [ flip-flop.
{5 murks}

Compose VHIM. code of the state diagram in Q3(a) using sequential statemuent,
{8 marks)

Figure (Q4{a) presents a logic circuit constructed using logie gates.
{1} Compute logic expression of 1he logic circuit.
{3 marks)
(ii) Censtruct UMOS transiswor eireuit for the logic cireuil,
t 10 marks)

Figure Q4(h) shows a stick diagram for a CMOS circuit.
{i) Construct lZuler path for the cirewt,

(Y marks)
(i) Write logic equation for the stick diagram.

(3 marks)

Relate current tlow and capacitance charge to small B and large 3 ol a
MOSIET.
(1 marks)

For nFIST transistor, assume that &, = 100x] 0% AN WL = 0.25umd0. 2um,
Fop= 5%, and Ve = 1V,
(i} Calculime the maximum current flow in the nf1ET,
(5 marks)
{1i} Determine the aspect ratio needed 10 obtain a maxtmum current of 8mA and
B — spm.
{5 nutcks)

fordelines as o time needed for the output arise from the 10%Fn; to 90% ey, in
digital wavelorm. Given 7, =1, M( o prinve that gy = 2280
T
(9 marks)
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Giiven a simple circwn in Figure (Q6ia).
ti) Derive a faull table for the circuit 10 show the voverage of the vanous stuck-
al-0 and stuck-at-1 faults by the cight possibie tesis.
{15 marks)

(it} I'ind the minimal est set for this circuit,

f4 marks)
Analyvze the logic circuit in Figure 6tb) 10 identity the tests that can detcet cach
of the faulls:
(i w2l
(i) A/l
{11y &1

(6 marks)
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LIBRARY 1eee.
LISE icee.std logic 1164.all;

ENTITY hall add [S
PORT (x, ¥y TN STD LOGIC,
s, ¢ OUl STD LOGICH
END halt add:

ARCHITECTURE Logicl'une O half_add IS
BEGIN

5 o= x XOR ¥:

¢ 2= x AND e
END LogicFune ;

Figurc )2(b)
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PROCESS (w)
BEGIN
CARL w IS
WITEN 100" ==
v o=
WHIEEN "0100" ==
y <= "10"
WIHEN "0010" —=>

y< O
WHEN OTLIERS ==
v o= T
END CASLE:
END PROCESS:
Figure Q3(a)
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Figure Q4(a}
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Figure Q4(h)
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