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Instructions: This question paper consists of FOUR (4) questions. Answer ALL 
questions. A ll questions carry the same marks. 
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Semua soa/an membawa furn/ah markah yang sama.] 

In the event of any discrepancies, the English version shall be used. 

[Sekimnya tercfapat sebarang percanggahan pada soalan peperiksaan, versi Bahasa 
lnggeris hendaklah digunapakai.J 
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lmplement the NANO-NANO network as shown in Figure 1(a) using 

74LS02 NOR integrate"d circu its (!Cs) ONLY as shown in Figure 1(b). 

Show the IC pins connections. Assume that all variables' complements 

are not available as inputs. 

Laksamikon jwingan NANO-NANO yung di/unjukkun dalam Raju/1 1(a) 

dengan menggunakan HANYA litar-litar bersepadu NOR 7 4LS02 seperti 

Rajah 1 {b). Tunjukkan sambunga11 pin litar bersepadu. Andaikan bahawa 

semua pelengkap pembolehubah tidak tersedia sebagai input. 

A' 

B' 

C 

A 

O' 

E' 

Vee 
14 

D 
Figure 1(a) 

Rajah 1(a) 

Figure 1(b) 

Rajah 1(b) 

7 

GND 

(40 marks/marka/1) 

F 
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(b) Consider the Boolean function below: 

Pmtirnbangkan fungsi Boolean di lmwah: 

f = ab + be+ abc 

(i) Implement the function using 3-to-8 decoder and any simple logic 

gates. Include the truth table in your answer. 

Laksamikan fungsi tersebut menggunakan penyahkod 3 hingga 8 

dan sebarang get logik mudHh. Serlakan jaclual kebenaran dalam 

jawapan anda. 

(15 marks/markah) 

(ii) Implement the function using two 4-to-1 multiplexers. a 2-to-1 

multiplexer, and any simple logic gates. 

Laksanakan fungsi menggunakan dua pemultipleks 4-ke-1, 

pemultipleks 2-ke-1, dan sebarang get logik mudah. 

(15 marks/markaf1) 
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(c) Consider the pair of logic functions below: 

Pe,timbangkan pasangan fungsi /ogik dibawah: 

f1 = (a+ be+ hcd)e 

Ii = (a+ he+ bcd)e 

EEE378 

(i) Implement both functions using a PLA (without external logic). 

Indicate the number of inputs {n}, the number of product terms (p), 

and the number of outputs (m) Draw a diagram of the PLA, using 

the abbreviated form in which a single wire connects to the AND 

and OR-gates' inputs. 

Laksmwkan kedua-dua fungsi nmnggurwkan PLA (tanpa logik 

luaran). Nyatakan bilangan input (n), bi/angan istilah produk (p), 

dan bilangan output (m). Lvkis gambarojah PLA, menggunakan 

benlvk singkatan di mana wayar tunggal bers<1mbung ke input 

AND dan OR-gate. 

(20 rnarks/markah) 

{ii) Explain why a PAL would be less suitable than a PLA for the pair 

of functions above 

Terangkan mengapa PAL kurang sesuai daripada PLA untuk 

pasangan fungsi-fungsi di alas. 

(10 rnarks/markah) 
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A logic circuit shown in Figure 2(a) has a 4-bit input X, two 4-bit wide 2-

to-1 multiplexer. a 4-bit adder and a 4-bit output Y. For the given f able 

2.1, determine the value of Y tor the given X, So, S1 and state the 

arithmetic operation performed by the circuit for the given S0S1 

combinations in the Y = f(X) column. 

Litar logik yang ditunjukkan dalem Raj11h 2(a) mempunyai input X 4-bit, 

dua pemultipleks 2-ke-1 Jebar 4-bit, ponamba/1 4-bit dan output Y 4-bit. 

Untuk Jadual 2.1 yang ditJerikan. tentukan nilai Y bagi X. So. S 1 yang 

diberikan dan nyatakan operasi ,uitrne/ik yang dilakukan oleh li/ar untuk 

kombinasi S0S1 yang diberikan dalam lajur Y = f(X). 

4 

0001 

4 

1111 

0000 

X S1 

0000 0 

0111 0 

0010 1 

0101 1 

S1 

X 

Figure Z(a) 

Rajah 2(a) 

Table 2.1 

Jadual 2.1 

So 

0 

1 

0 

1 

4 

y 

(24 rnarks/marka/J) 

4 

y 

y = f(X) 
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(b) Table 2.2 and Figure 2(b) respectively show the truth table and the logic 

diagram of half-subtractor (HS) module. The inputs of the HS me X and 

Y, while the outputs are Bout and D. All inputs and outputs are 1-bit. The 

HS module is designed to perform the subtraction operation between X 

and Y (X - Y), producing the d ifferent (D) and the 'borrow out' (Bout), if 

any. 

Jadual 2.2 dan Rajalr 2(b)masing-masing menunjukkan jadua/ 

kebenaran dan rajah logik modul separu/1 penolak (f-1S). Input HS ialah 

X dan Y, rnanakala output adalafl 8001 dan 0 . Semua input dan output 

adala/7 1-bit. Modul HS direka bentuk untuk melaksanakan operasi tolak 

antara X dan Y (X - Y), rnenglwsilkan yang berbeza (DJ dan 'pinjam 

kelinir' (BovJ, jika ada. 

X 

0 

0 

1 

1 

X 

y 

y 

0 

1 

0 

1 

Table 2.2 

Jaduaf 2.2 

Bout 

Figure 2(b) 

Rajah 2(b) 

0 

1 

0 

0 

D 

0 

1 

1 

0 

D 
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lllustrate how a Full Subtractor (FS} module can be designed using HS 

modules and any other logic gate(s} if necessary. 

Note that FS modules need to have a 'borrow in' (B;n) input to make it 

regular and scalable to larger sizes than 1-bit. In your illustration of a FS 

module, provide: 

Jefaskan bagaimana modul Penolakan Penuh (FS) boleh direka bentuk 

menggunakan moduf HS <1an mana-rnana get Iogik Iain jika perlu. 

Ambil pematian bahawa modu/ FS per1u mempunyai input 'pinjam 

masuk' (Bin) unluk menjadikannya tetap dan berskala kepada saiz yang 

Iebih besar daripada 1-bit. Dalam ilustrasi modul FS anda, sediakan: 

(i) 

(ii) 

(iii) 

(iv) 

Truth table 

Jaduaf kebenaran 

Karnaugh maps (K-maps) 

Peta Kamaugh (K-maps) 

Boolean expressions 

Ungkapan Boolean 

Logic diagram 

Rajah togik 

(10 marks/markah) 

( 10 marks/ markah) 

(1 0 marks/markah) 

(1 0 markslmarkah) 
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SULJT 



SULIT EEE378 

-8-

(c) Design a 1-bit arithmetic logic unit (ALU) which performs SIX (6) 

operations as described in Table 2.3. 

This ALU can only have ONE (1) inverter. 

The input signals to this ALU are A , B, Op, and 8-invert, while the output 

signal is Out. 

Reka bentuk unit /ogik arilmetik (ALU) 1-bit yang melaksanakan ENAM 

(6) operasi seperti yang diturUukkan dalam Jadual 2.3. 

ALU ini fianya boleh mempunyai SA TU (1) penyongsang. 

/syarat input kepada ALU ini adalah A, 8, Op, clan 8 -invert, manakala 

isyarat output adalah Out. 

Table 2.3 

Jadual 2.3 

- -- -- -
Op B-invert 

-
0 X 

1 X 

0 
2 1 

----
0 

---

3 1-- -
1 

- --

(36 marks/markah) 

- -
Out 

-- -
A ==B 

- --
A' and B' 

A and B' 
- -

A or B' 
-· --

A+B 
>- - --

A+ (-B) 
-

-- ----

9/­
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Figure 3(a) shows a state diagram for a sequence detector. Observe it 

and answer the following questions. 

Rajah 3(a) menunjukkan satu gambarajah keadaan untuk satu pengesan 

jujllkan. Selidik dan jawab soalan-soalan be1ikut. 

X/Z 
O,'O 

Figure 3(a) 

Rajah 3(a) 

(i) Which finite state machine represent the state diagram? 

Mesin keadaan terl1ingga yang mana mewakili gambaraj,ih 

keadaan ifu? 

(5 marks/marka/1) 

(ii) Find the possible sequence which can be detected by the system. 

Oapatkan jlljuk,m yang mungkin yang bole/1 dikesan oleh sistem. 

(10 marks/marka/J) 

(iii) Based on answer in (i), draw another alternative of finite state 

machine which able to detect similar sequence as in (ii). 

Berdasarkan jawapan dalam (i), /ukis altematif lain bagi mesin 

keadaan terhingga yang bolefl mengesan jujukan yang sama 

sebagaimana dalam (ii). 

(25 marks/markah) 

. 10/­

SULIT 



SULIT EEE378 

-10-

(b) Based on Figure 3(b) analyze each of the states for finding the answer in 

the following questions. 

Berctasarkan Rajah 3(b), an,1/isis setiap keadaan untuk mencari jawapan 

bagi soalan-soa/an berikut. 

l l Q10o = 00 ,. 
I To 

0 / \. 1 
'--1/ I 

1 ,.. Oi.Oo = 01 

T1 

1 ~ 
0 Oi.Oo = 11 

T2 

0 0 1 

Figure 3(b) 

Rajah 3(b) 

z 

(i) Find the possible detected sequence based on input and output 

shown in Figure 3(b). 

Dapatkan jujukan yang mungkin cfikesan berdasarkan kepada 

masukan dan ke/uaran yang cfitunjukkan dalam Rvjah 3(b) 

(5 marks/markah) 

. .. 11/­
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(ii) Draw the equivalent state diagram based on (i) 

Lukis gambamjafl keadaan setam berdasarkan pada (i). 

(20 marks/ma,kah) 

(iii) Using both Algorithmic State Machine (ASM) in Figure 3(b) and 

the state diagram in (ii), produce the state table using JK flip-flop. 

Menggunakan kedua-dua Mesin Keadaan Algoritmik (ASM) 

dalam Rajafl 3(b) dan gambarajah keadaan dalam (ii), flasilkan 

jadual keadaan menggunakan flip-flop JK. 

(35 marks/markah) 
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For the the following state table, 

Untuk jadual keadaan tJerikut, 

Table 4.1: State Table 

Jadual 4. 1: Jadual Keadaan 

____ N_ext Slate I 

EEE378 

Oulpul 

Present State X=O X=1 I X=O X"'1 

A 

B 

C 

D 

E 

F 

G 

H 

F 

D 

F 

G 

D 

F 

G 

G 

B 

C 

E 

A 

C 

B 

H 

A 

-I--

(i) Draw the corresponding state diagram. 

Lukis gambarajah keadaan setara. 

(ii) Find the reduced state table. 

0 

0 

0 

1 

0 

1 

0 

1 

Dapatkan jadual keadaan berkurangan 

0 

0 

0 

0 

0 

1 

1 

0 

(15 marks/markah) 

(30 marks/markah) 

(iii) Draw the state diagram corresponding to the reduced state table. 

Lukis gambarajah keadaan setara kepada jadual keadaan 

berkurangan. 

(15 marks/markah) 

. 13/­
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(b) Starting from state a, and the input sequence 01 110010011, determine 

the output sequence for: 

Bermula dengan keadaan a, danjujukan masukan 01110010011, 

tentukan jujukan keluaran untuk: 

(i) The state table of Table 4.1 . 

Jadual keadaan bagi Jadual 4. 1 

(20 rnarks/markah) 

(ii) The reduced state table from 4(a)(iii). 

Jadua/ keadaan berkurangan daripada 4(a)(iii). 

(20 marks/markah) 

Show that the same output sequence is obtained for both (i) and (ii). 

Tunjukkan yang jujukan keluamn yang sama dipero/ehi untuk kedua­

dua (i) dan (ii). 

-0000000-

. 14/­

SULIT 



SULIT 

APPENDIX 

LAMP/RAN 

Question 

·1 

2 
3 
4 
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Course Outcome 
co 
1 
2 
1 
2 

Programme Outcome 

(PO·'----J 
P02 
P04 
P02 
P04 
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