RENANCE

FEDERAL UNIVERSITY OF
PETROLEUM RESOURCES,
EFFURUN

EEE 312 — Past Questions & Materials

by Renance

Course: EEE 312
Institution: Federal University of Petroleum Resources, Effurun
Papers in this pack: 3
Levels: 300

This study pack was compiled and restructured by Renance for EEE 312 students at
Federal University of Petroleum Resources, Effurun. It brings together 3 past
paper(s)/material(s) into one clean, readable document so you can revise without chasing
scattered PDFs. Practise these same questions interactively on Renance with instant
answers, Al explanations, and full CBT mock exams — over 235,000+ questions across
JAMB, Post-UTME, WAEC, NECO and university courses.

Study online: renance.app
Get the app: Google Play — dev.renance.renance

Generated by Renance Al

renance.app ¢ Download Renance on Google Play



EEE 312 | FUPRE Renanced

Paper 1 of 3 — Digital Systems Fundamentals EEE 312

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVI RSITY OF PETROLEUM RESO

URCES, EFFURUN
COLLEGE OF ENGINEERING AND 1]

CHNOLOG,
EXAMINATION: First Seme

SESSION: 2024/2025 0: COURSE CODE: FFI 3]7?
DATE: 21/05/2025 TIME ALLOWED: 3Hours
INSTRUCTIONS:

\nswer five (5) questions in AL | : three (3) from Section A
necessary workings and include well-labelled diagran

nscriptions on the question paper

and two (2) from Section B. Sho

is where required No markings. notes. or
SECTION A

QUESTIONS ONE “

a) (1) FUPRE aims to develop an energy-efficient digital controller for advanced automation
systems.

Given that power consumption in dig

ital circuits is influenced by logic transitions and gate operations, how

can Boolean algeb

ra principles systematically be applied to:

i. Minimize switching activity
li. Reduce gate count

il. Enhance overall power efficiency in circuit design

iv. Provide a detailed explanation with relevant Boolean techniques and optimization Strategies.
(6 Marks)

(11) Derive the Boolean expression for the given circuit diagram:

A B Cc

t

p—-—L

y

$—— laoe
a

(3 Marks)

b) Consider the truth table below: a
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renance.app * Download Renance on Google Play



EEE 312 | FUPRE

Renanced

Literals Minterm - \Maxterm Sains iz ee
ABe ¢ xX)X2:| _Ri.]
ces — | A*Br+C so
A+B+CO

are |

eee) AchSni
A+B-+CO

AtB-C 0

r- —_

| A+B-¢ fi

{| ATBrC me Saeed —_

Supp Wwe | 18 the Ulput, determine:

And fon and Maxterm expressions,

41) The VOR 1..:. —

| R logic gate realization of the function
2 Marks)

(3 Marks)

(1) The Minterm

OUESTION TWO
a) (1) Mr. James K. say S that

)| os, :icts form
any Boolean function can be written in minimal sum-0! prod

as the sum of all of

."»17..pare)J1>NS

the prime implicants of the function. Ben T. says that there are some functi

allo, a
Explain why | On does not involve all of the prime implicants.

-Xplain why James is rioht , | , 7

| > s4Mes IS right or provide a counter example demonstrating Ben's point.

whose minimal equ

(6 Marks)

m . vending machine system requires a logic circuit that detects when an exact amount (€.8-. H10

In binary) is inserted. Design the circuit using logic gates. (3 Marks)

b) (i) How does the Transistor-Transistor Logic (TTL) family improve upon Diode-Transistor Logic

(DTL)? (2 Marks)

(ii) Explain the Concept of Noise Margin and Its Variations Across TTL, CMOS, and ECL

Logic Families (3 Marks)
QUESTION THREE

a) (1) With the aid of a well-labelled diagram, explain the structure and operational principles of a

by Renance
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three-state TTL (Transistor-Transistor Logic) gate. (6 Marks)
(ii) Compare the totem-pole output with open-collector and tri-state outputs, highlighting

its advantages in terms of speed, output drive strength, and reduced power dissipation.
(3 Marks)

b) (1) Given a CMOS gate with a specified output drive strength and an input capacitance per gate,

derive an expression to determine its fan-out. (3 Marks)
(i)Explain the significance of Moore’s Law in MOS/CMOS technology scaling. (2 Marks)
QUESTION FOUR

a) (i) Explain the historical evolution of integrated circuits (ICs) from SSI to VLSI.

What technological advancements enabled this progression? (6 Marks)
(ii) Analyze the influence of nanoelectronics and FinFET technology on the advancement of large-

scale integration. (3 Marks)

b) (i) How does hardware-software co-design play a role in the development of VLSI-based

systems?
(3 Marks)
(ii) Describe how multi-core processors and SoC (System-on-Chip) benefit from VLSI

technology. (2 Marks)
ae.

SECTION R
OUESTION FIV]

dao

b) (1) design 4 bit ts register using NOR gales

(ii) What is a atch and design a gated latch using NAND gates

QUESTION SIX

2 a) (i) What are flipflops and why are they the essential building blocks of sequential

circuits.

(ii) With the aid of a state table and diagram, explain the differences between SR

flipflop and a JK flipflop.

b) (i )Determine the output of Q and /Q from the following signals assuming the flipflop

is initially on RESE]

ee

» a oie

(@ 0|

CLK Sat Or

(a) Di nae =

(ii) Distinguish between as\ nchronous and synchronous counter W vith the aid of a diagram.

(14 Marks)
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OUESTION SEVE’
f
1) (1) Deduce the state table from the state diagrain give belov
x00)
11 01]
s Lx/]:
i)0} ~ dI
Oy (00.0 ())/100 ]
vV
10 ~~ i
.1x0 "
1/0
Ol ix/]
0oV/1]
(ii) What are astable, bistable and monostable multivibrators and give 4 diagram and
explanation for both monostable and astable multivibrators.
b) (i) A 555 timer Is configured to run in a stable mode has the values Vec =5.5V,
R1=2.2Kohms, R2= 4.7Kohms, C!|=0.022uf and C2=0.0]uf. Determine the output
frequency and duty cycle.
< irate jus Dr itoul
(i:} Discuss the stages involved in drettal to analogue conversion and differentiate
between analog to digital signals
(14 Marks)
| (oxt)4
by Renance 5
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Paper 2 of 3 — EEE 312 digital systems fundamentals 2025

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

L IR0 ST T TRRATY BT CoAL L/ A

FEDERAL UNIVERSITY OF pyp A RESOUVRCES Fip peih, -
: o ST 1 d A ’ 202
COLLEGE OF LNGIN 1 LY TFC HANOLG Y /“

EXAMIN : 1 : i ¢
11\\1‘{)\ ‘;r-‘g f\;_‘-‘,ﬁ\“_\l. { (;f”l:-"' 1ITLE: i.’.-:‘.!;;; S8 o L et
SESSION: 20242025 : RSE CODE: TTE 313
DATE: 21085035 cot it
TSRS SRS P ALLOWED: 3lours
INSTRY CTIONS: :
;\““\cr 8 (31 Questions in ALL: three (3 1ram Sectjey, y gnd fwo 121 from Section B Show afl
nee - e : A : .- '
i;.l_t!.‘w.!‘\ Workings and include well-tabelled dizgrame y e reguited. No markings. nntes, or
MSCNpLons: on the Question paper.
X
SECTION A
e QUESTIONS ONE
23 FUPRE aims 1o develop an enerpy-efficient digiig) ¢ ontrolicr for advanced automation systems
Given that power consumption in digilal circuits is inflyenced by logic transitions and gate operations. iow
can Bowleen algebra wrinciples svsiematically be applied 1e:
i, Miinimize sviiching activity
i, Reduce gate coumt
iit. Enhance overall power efticiency in circuit desi.r,
. Provide o detailed explanation with relevant Beolean techniques and optimization strategies.
{6 Marks)
{ii} Derive the Boolean expression for the given circuit diagram:
i n c
-3 F=—=1
v | v .
] --——l__..;
} —
L
' .
-
L7 |
| = ¥
' 1 ]
! L.
el e : ; (3 Marks)
.’ . by Lonsider the truth table be]o“i_
cThiterals  © 1| Minterm Maxterm
B jc LN L Xe R
) 0 4 ABC A+B+C )
N I Ta%sc 0
i il . ---.._'i‘:___-B_*_{- 1
L SHER & I A+B-C 1
Tl LSl R L A¥BC 0
(E BT [ Aviee e
Lo g0 B e i
e ....4-_._;1" B+C 1 i
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o o nmine
Supp e bt Gl il Jns, (2 Marks)
e ; (2 Myrl,
vy The ANDVOR i““\_ u.}".l. ipatit P © [Unerinn { ks

Ik\‘\
ti) The Mimerm and Maxienin! o

QLS NON TWO

A Mr James K. savs that any Boolean functi, can bhe written in minimal sum-of-procucts form

as the sum of all of the prime implicants ¢! the functing, f3en 7T, says that there are some functions
whose minimal eguation does not nvolve all P prime implicants
Explaint why James is right or pm\':du a counter example de monstrating Ben's point,

(6 Marks)
n an exact amount (e.g.. i 10

(3 Marks)

(ii) \ vending machine system requires 3 304 eireuit that detects whe
i binary) is inserted. Design the cireuil using lopic gates.

by (i1 How docs the Transistor-Transistor L ogic (TTL ) family improve upon Diode-Transisior Logic

OTLY? (2 Marks)
{(iiy  Expiain the Concept of Noise Margin and Its Variations Across TTL, CMOS. and ECL
Logic Families (3 Marks)

QUL STION THREE
2} (i) With the aid of a well-labelled diagram. explain the structure and operational principles ofa
thres-state TTL (Transistor-Transistor Logic) gate. (5 Marks)

tii; Compare the totem-pole output with open-collector and tri-state outputs, highlighting

15 advantages in terms of speed. outpu! drive strength, and reduced power dissipation
(3 Marks)

b (1) Giver a CMOS gate with a specified output drive strength and an input capacitance per gafe.
derive an expression lo determing iis ftn-oul,

N

(3 Marks)

(ii)Explain the significance of Moore's Law in MOS/CMOS wechnology scaling (2 Marks)

QUESTICN FOUR
a) (i) Explain the historical evolution of integrated circuits (ICs) from SS1 10 VLSI.

What technologizal advancements enabled this progression? (6 Marks)

(it) Analvze the in"luence of nanoelectronics and FinFET technology on the advancement of large-
scaie imegration. (3 Marks)
by () How does hardware-software co- -design plava role in the development of VL.SI-based
svstems?
’ (3 Marks)
(i} Describe how multi-core processors 2nd SoC {Sysiem-on-Chip) benefit from VLSI
techaology. (2 Marks)

Renanced
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SECTION B
QUESTION FIVE

2) (1) Discuss combinational and sequential circ 4z and how "f& differ.

(il Differentiate between synchronous and asynekronous with the aid of a block
L ugtur‘\

b} (1) design 4 bits register using NOR gates,
(i1) What is a latch and design a gated iatch psine NAND qates,,

(14 Marks)

QUESTION 51X
2 @) (i) What are flipflops and why are they the essential building blocks of sequential
circuits,

(i) With the aid of a state table and diagram, explain the differences between SR
flipflop and a JK flipfiop.

) (i )Determine the output of Q and /Q from the following sxgnalq assuming the flipflop
s mmai[\ on RESET.

l«

LK I [ F LT N [47 5 |
e | | | B
I l | , ! i
(a) K 0 {I —L__:___“] L E ; l.
! , i ; !
I

(i) Distinguish betveen asynchronous and synchrongyg l
- S counter wigy
1 the

cald of g diagram

(14 Marksg)
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Paper 3 of 3 — EEE 312 Past Question and Answers

Level 300 ¢ First Semester ¢ PastQuestion

This source paper is a scanned document; its pages are reproduced below.

FEDERAL UNIVERSITY OF PETROLEUN RESOLIRCES, EFFURUN
COLLEGE OF TECHNOLOGY
DEPARTMENT OF ELECTRICAL AND ELECTRONICS ENGINEERING | i

EXAWINATION: First Semester

COURSE CODE: EEE 312 4
SESSION: 2020/2021

COURSE TITLE: Digital Systems -
Fundamenials '
DATE: 18/11/21 : ALLOWED: 3Hrs

INSTRUCTION: ANSWER FIVE QUESTIONS WITH AT LEAST TWQO QUESTIONS

SECTION A e
Q1. (a) Using the Resistor Transistor Logic (RTL) technology, design a three input OR and NAND gate.
For each of the design, explain usmg the clrcult drawn what the outpui will be when the input is
011 and 111. 4 Wiarks
{b) Draw using logic gates the boolean expression Equ:ztion 1.1, simplify the boolean expression

using the laws of Boolean algebra and Demorgan's theorem, draw the circuit of the simplified
expression using logic gates.

10 marks i
Y = (ABC + ABCD + ABCD + ABCD) + D 11
Q2. (&) Design a logic circuit for a simple Automaobile door and seat belt buzzer system. Assume that
sensors are available to provide digital signals representing the door and seat belt states.
Signal A is from the door, where HIGH implies the door is closed; signal B is from the seat belt,
wh_e're HIGH implies the seat belt is fastened; and signal Ciindicates whether the ignition switch,
is tur'ﬂled ON. Your circuit should output & signal X that can be used to turn a buzzer ON or
GFF;whigke HIGH 'mn’; s ON. The buzzer shpuld be ON if tpe ignition is ON and if the door is
“open or the seat belt is not fastened. Draw the truth t&ble ant Usd K- map minimizationito write

thehBeolean expression for the system. Draw the logm circuit to irmplement the Boclean
expression.

& marks
(b) Find the Boolean expression for ine outout P of the circuit shown in figure 2.1. Draw the iruth

table to show the outpuis at M, N, O and P of each of the gate assuming the |nputs are 004, 010
011, 100, 101, 110 and 111) f ahﬁarks

. A 5 i ; ! 1

0B h‘Ol—_—")—wp -

co—o

Figure 2.1
3. Design a 5\fnr:hrcmcn.:s counter that has the following repeated binary sequence: 0,1, 2, 3, 4, 5, 6,
and 7. Draw the counter using R-S Flip fiop.
4. (a) Design a synchronous counter that has the following repeated binary sequence: 0, 2, 3, 5, 6

All unused state should be taken as don't care during the next state. Draw the counter usiné
Delay Flip flop. '

14 marks

11 marks
(b) Implement the following expression using Karnaugh Map minimization and Draw the Logic
circuit. F(A,B,C) = X(1,3,4,5,6,7) 3 marks
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