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SALAH LAKU SEMASA PEPERIKSAAN
1.1 Pelajar tidak boleh melakukan mana-mana salah laku peperiksaan seperti berikut :-

111 memberi dan/atau menerima dan/atau memiliki sebarang maklumat dalam bentuk
elektronik, bercetak atau apa jua bentuk lain yang tidak dibenarkan semasa
berlangsungnya peperiksaan sama ada di dalam atau di luar Dewan Peperiksaan

melainkan dengan kebenaran Ketua Pengawas; atau

1.1.2  menggunakan makluman yang diperolehi seperti di atas bagi tujuan menjawab
soalan peperiksaan; atau

1.1.3  menipu atau cuba untuk menipu atau berkelakuan mengikut cara yang boleh

ditafsirkan sebagai menipu semasa berlangsungnya peperiksaan; atau

1.1.4  lain-lain salah laku yang ditetapkan oleh Universiti (seperti membuat bising,
mengganggu pelajar lain, mengganggu Pengawas menjalankan tugasnya).

HUKUMAN SALAH LAKU PEPERIKSAAN

2.1 Sekiranya pelajar didapati telah melakukan pelanggaran mana-mana peraturan peperiksaan
ini, setelah diperakukan oleh Jawatankuasa Peperiksaan Fakulti dan disabitkan
kesalahannya, Senat boleh mengambil tindakan dari mana-mana satu yang berikut :-

2.1.1 memberi markah SIFAR (0) bagi keseluruhan keputusan peperiksaan kursus yang
berkenaan (termasuk kerja kursus); atau

2.1.2  memberi markah SIFAR (0) bagi semua kursus yang didaftarkan pada semester

tersebut.

2.2 Jawatankuasa Akademik Fakulti boleh mencadangkan untuk diambil tindakan tatatertib
mengikut peruntukan Akta Universiti dan Kolej Universiti, 1971, Kaedah-kaedah Universiti
Teknologi Malaysia (Tatatertib Pelajar-pelajar), 1999 bergantung kepada tahap kesalahan
yang dilakukan oleh pelajar.

2.3 Pelajar yang didapati melakukan kesalahan kali kedua akan diambil tindakan seperti di
perkara 2.1.2 dan dicadang untuk diambil tindakan tatatertib mengikut peruntukan Akta
Universiti dan Kole] Universiti, 1971, Kaedah-kaedah Universiti Teknologi Malaysia
(Tatatertib Pelajar-pelajar), 1999.
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i. List two (2) advantages of digital techniques over analog.
Senaraikan dua (2) kelebihan teknik digital berbanding analog.

i Give a reason why binary system is suitable for implementation in digital system.
Berikan satu sebab mengapa sistem binari sesuai digunakan untuk pelaksanaan
dalam sistem digital.

(4 marks/markah)

List the octal numbers in sequence from 1663 to 201s
Senaraikan nombor-nombor oktal dalam turutan dari 1665 to 2015
(3 marks/markah)

Convert each of the following decimal number to Gray code and BCD (binary-coded-
decimal) code.
Tukarkan setiap nombor desimal berikut kepada kod Gra y dan kod BCD.
I. 42
ii. 25h
(6 marks/markah)

Perform the following addition number in the 2’s complement system using eight bits
(including the sign bit) for each number. Convert the result back to decimal number.
Laksanakan penambahan nombor desimal berikut dalam sistern pelengkap 2
menggunakan lapan bit (termasuk bit tanda) bagi setiap nombor. Tukar Jawapan kembali
ke nombor desimal,
i, +17 and -17
il. -48 and -80

(6 marks/markah)

Refer to Figure Q2(a), simplify the output expression of X by using Boolean Algebra.

DeMorgan’s Theorem can be used if necessary.

Merujuk kepada Rajah Q2(a), ringkaskan persamaan keluaran bagi X menggunakan
Aljabar Boolean. Teorem DeMorgan boleh digunakan jika perfu.
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Figure Q2(a) / Rajah Q2(a)

(6 marks/markah)

Use a Karnaugh map to find minimum SOP (sum-of-product) for each expression:
Gunakan peta Karnaugh untuk dapatkan SOP minimum bagi setiap pernyataan berikut :

(10 marks/markah)

Design a system which has a single light, L (that can be on or off) that can be controlled
by any one of three switches S1, S2 and S3. Switch S1(MSB) is the master on/off switch.
If it is down, the lights are off. When the master switch is up, a change in the position of
one of the switches ( from up to down or down to up) will cause the light to change state.
Rekakan satu sistem yang mempunyai satu lampu, L ( yang boleh nyala atau padam) yang
boleh dikawal oleh salah satu dari mana-mana suis S1 , S2dan S3. Suis S1 (MSB) adalah
suis hidup/mati yang utama. Jika suis utama mati, lampu akan padam. Apabila suis utama
hidup, perubahan keadaan bagi salah satu suis ( dari hidup ke mati atau mati ke hidup )
akan menyebabkan lampu berubah keadaan.

(12 marks/markah)
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i. Define adders.
Definisikan penambah.,
i List two (2) types of adder and draw a block diagram respectively.
Senaraikan dua (2) jenis penambah dan lukis gambar rajah blok masing-masing.
(5 marks/markah)

Refer to Figure Q3(c)(i), write the sequence of digit display on 7-segment by referring to
the input waveform in Figure Q3(c)(ii).

Merujuk kepada Rajah Q3(c)(i), Tuliskan jujukan digit yang dipaparkan di paparan 7-ruas
dengan merujuk kepada gelombang masukan dalam Rajah Q3(c)(i).

2448 Common cathode

7-segment
A A o S|
—e—1 A D A~
=—-1
B A, bb AV =
C Az C 3 Ay H
D s d op—m— | |
ep AN [ '_
LT f o—ww.
B O—WW\
—— BI/RBO [—— .
e—( RBI l
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Figure Q4(a)(i) / Rajah Q4(a)(i)

(6 marks/markah)

The serial in-serial out shift register can be used as a time delay. Give two (2) ways to
control the amount of delay.
Daftar anjak bagi masukan sesiri-keluaran sesiri boleh digunakan sebagai lengah masa.
Berikan dua (2) cara untuk mengawal jumlah lengah tersebut.

(2 marks/markah)

Refer to Figure Q4(c)i;
Rujuk kepada Rajah Q4(c)i;

i. Draw the timing diagram for outputs Qo, Qc, Qs and Qa in Figure Q4(c)ii in
attachment.
Lukiskan gambar rajah pemasaan bagi keluaran Qp, Qc, Qs dan Qa di dalam

Rajah Q4(c)ii di dalam lampiran.

ii. What is the counter's modulus?

Apakah mod pembilang tersebut?
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Figure Q4(c)(i) / Rajah Q4(c)(i

(10 marks / markah)

Indicate the term or parameter being described for each of the following statement.

Nyatakan istilah atau parameter yang dihuraikan bagi setiap kenyataan berikut

i. The total current from the Ve supply when all gate outputs are at LOW level.
Jumlah arus dari bekalan Vg apabila semua keluaran get adalah berparas
RENDAH.

ii. The output current that a current sourcing gate provides to a load when the output
is at logic HIGH.
Arus keluaran yang dibekalkan oleh get memunca arus kepada get beban pada
logik TINGG],

iii. Current spikes generated by the totem-pole output of a TTL circuit and when both
transistors are simultaneously turned on.
Percikan arus dihasilkan oleh keluaran totem-pol bagi litar TTL dan apabila kedya-
dua transistor dihidupkan serentak.

iv. Circuit’s ability to tolerate noise voltages at its inputs.
Keupayaan litar untuk bertoleransi dengan voltan hingar pada masukan

(8 marks / markah)
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Merujuk kepada helaian data 74ALS20 di Rajah Q5(b), tentukan
i. fan out HIGH / rebak keluar TINGG/
i, fan out LOW / rebak keluar RENDAH

recommended operating conditions

SHE4ALSZ0A SHT4ALSZ20A
MIH - NOM Max | MIN HOM MaX T
Voo Supgzty voltage 45 g 58 =5 5 55 W
YIH High-leva! input voltage 2 2 v
ViL Low-‘evel input veitaze L . W
i 078
loH High-leve! cutput current -0.4 ~04 M
lap Low-evel oulput curent 4 31 ma
Ta Cperating frae-air iemperature -55 125 a 70 C

T &poties aver temperalure fangs —55°C to 70°C
Appiiee ovar lemperature range 700C o 125°C

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS il SH{ML A UHIT
; Mt TYPE  max | miN Tvpl mAx
YK NCo=45Y I=-13 m& —1.5 =15 ki
Yo Vop =45V 1055y lgH =-0.4 ma Vo -2 Voo =2 Y
" s InL =4 ma 025 04 €25 04 )
| . =& LY w
oL fola loL = & mA 635 05
] VLo =585Y, Vi=7V 01 1] ma
I Vog =55V, VE=27V 20 20| pa
e Yoo =55V, Vi=04Y -0.1 -31| ma
I oo =55y V=225V -2 s -2 ma
ooy Vep =55V, Vi=0 022 D4 022 04| ma
locL Moc =S5 Y, V=45V D8 1S 881 15| ma
Figure Q5(b) / Rajah Q5(b)
(& marks/markah)
(c) Table Q5(c) shows a 74LS series characteristics, calculate the value of
i) average current.
ii) power dissipation.
iiil) speed-power product.

Jadual Q5(c) menunjukkan ciri-ciri siri 74LS, kira nilai;

i) arus purata.
ii) kuasa lesapan,

iif) hasil darab halaju-kuasa.
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Table Q5(c) / Jadual Q5(c)

| Parameter | Veo

Vou

ViH Vol Vi leeH

lceL . tpa(avg) ‘

74LS J 55

(8.7

2.0 0.5 0.8 0.85 mA

3 mA 4 ns 1

(6 marks/markah)

(d) Figure Q5(d) is a TTL NAND gate with totem pole output. TTL with totem-pole output has
a major problem that the outputs of the two gates cannot be connected together. Give a
solution with an aid of diagram of the following TTL NAND gate.
Rajah Q5(d) adalah get TAK DAN bagi TTL dengan keluaran totem-pol. TTL dengan
keluaran totem-pol mempunyai masalah utama di mana keluaran bagi kedua-dua get tidak
boleh disambungkan bersama. Berikan penyelesaiannya dengan bantuan gambar rajah
TTL bagi get TAK DAN tersebut.

T

Figure Q5(d) / Rajah Q5(dl)

(4 marks/ markah)
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&Nﬂtr’oual Semicondu

DM74LS48
BCD to 7-Segment Decoder

General Description

The 'LS48 lranslates lour lines of BCD (B421) input data
into the 7-segment numeral code and provides seven corre-
sponding outpuls having pult-up resistors, as opposed to
tetem pele pull-ups. These oulputs can serve as logic sig-
nals, with a HIGH output correspending to a lighted lamp
segment, or can provide a 1.3 mA base current to npn lamp

January 1992
ctaor

driver transistors, Auxiliary inputs provide lamp test, blank-
ing and cascadable zero-suppression functions.

The L5348 decodes the input data in the paltern indicated in
the Truth Table and the segment identification illustration.

Connection Diagram

Dual-In-Line Package

A=
a2
T—f3
Hi/RED ~ ¢
FEi—15
=6
K=17
CHD=423

N/

16 —Vee
15p=f
14}—4q
13 f=a
12f=u
1=
10 =4

] ol

Order Number DM74LS48M or DM74LS48N
See NS Package Mumber M16A or N16E

TLFAND172-1

‘£1955 National Samicondustor Carperaton TR/ 13072

FRAD-BICMI08/ Frintad in . 5. A

18pooaq juswbag-z 0} A29 s¥SIvLNG
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Numerical Designations—Resultant Displays

]

:

183l

Yl

o 1 2 3 4 7 ] g 12 13 15
TLF/10172-4
Truth Table
Decimal Inputs Qutpuls

Or
Function LT RBI Ay A, Ay Ay BIURBO a b ¢ d e 1 g
0 (Note 1) H H L L L L H H H H H H H L
1 (Note 1) H X L L L H H L H H L L L
2 H X L j. H ] H H H L H H L H
3 H X L L H H H H H H H L L H
4 H X L H L L H L H H L L H H
5 H X L H L H H H L H H L H H
6 H X L H H L H L L H H H H H
7 H X L H H H H H H H L L L L
8 H X H L L L H H H H H H H H
9 H X H L L H H H H H L L H H
10 H b H L H L H L L L H H L H
i1 H X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H X H H L H H H L L H L H H
14 H X H H H 2 H L L L H H H H
15 H X H H H H H L L L L i B I
Bl (Note2) X X X X X X L L L 1 L L L L
REl (Mote 3) H L L L |E E L L L L L L L L
LT (Note4) L X X X X X H H H H H H H H

Note 1: EIVABO i wired-AND logic serving as blanking input (1) and/or ripple-blanking eutput (RBO). Tha blanking oul (B must bs opsn or hekd at a HIGH level
when oulput functions 0 through 15 are desired, and rippla-blanking input (RBI} must he opan or at a HIGH level i blanking of a decimal 0 i3 not desired. X = input

may ba HIGH or LOW,

Note 2: When a LOW level is applied to the blanking inpul (forced condition) all segment cuipuls 9o to a LOW level, regaidless of the state of any other input

condition,

Note 3: WWhen rippla-blanking input (B} andinpuls Ag, Ay, A, and Az are at LOW lavel

fevel and ihe ripple-blanking output (RB0) goss 1o a LOW level (respanse condition),
Nole 4: When ihe blanking inpul/ripple-tlanking outpul (BITAEG0) is open or Feld at a HIGH tevel, and a LOW lovel is applied ta lamp test inpul, all segment gulputs

go lo a HIGH lawel

Logic Symbol

1206

[lildd

AG A1 A2 A3 LY REI

:178

e b ¢ 4 & f g REO

13121116 9 15 12 4
Veg = Pin 16
GMD = Pin g

TL/FAID1ig=2

L, wilh the lamp 251 input at HIGH lvel, all segment oulpuls go to a LOW
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DDWE 1123SN54190, SN54191, SN54L.5190, SN54L.S191,

SN74190, SN74191, SN74LS190, SN74L.S191

SYNCHRONOQUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLE072 - DECEMBER 1972 - REVISED MARCH 1988

¢ Counts 8-4-2-1 BCD or Binary SN54190, SN54191, SN54LS190,
; SN54LS191 . .. J PACKAGE
® Single Down/Up Count Control Line SN74190, SN74191 ... N PACKAGE
* Count Enable Control Input SN7415190, SN74L5181 ., . D OR N PACKAGE
(TOP VIEW)
* Ripple Clock Qutput for Cascading
(v Use vee
* Asynchronously Presettable with Load eallz  1s]A
* Parallel Qutputs CTeN[la  13{JRCO
) D/ULs  s2[dmax/min
* Cascadable for n-Bit Applications ac s n[JioAD
TYPICAL Gﬁg% rou %g
AVERAGE  MAXIMUM  TYPICAL HE..
TYPE PROPAGATION CLOCK POWER
DELAY FREQU Y S
LA EQUENGY DISSIPATION SN54L5190, SNS4LS191 . . . FK PACKAGE
‘180,"191 20ns 25MH: 326mw (TOP VIEW)
‘LS190,'LS19 20ns 25MHz 1C0mW
§o8 S
description
3 2 1 2018
The 180, 'LS190, 191, and ‘L5191 are synchronous, QA CLK
reversible up/down countars having 5 complaxity of 58 CTEN RCO
equivalent gates. The 181 and 'LS181 are 4-bit binary NEC NC
counters and the 190 and 'LS190 are BCD countors. o/U MAX/MIN
Synchroncus operation is provided by having all flip- ¢]o] LOAD

flops clocked simultaneously so that the outputs change

; ; : ; 9 10 111213
coincident with each othar when so instructad by the

3 ; . 3 - ooon o0
steering logic. This mode of operation eliminates the o % =
output counting spikes normally associated with asyn-

chronous (ripple clock) counters. fC - Nuinternal connzeton

The outputs of the four master-slave flip-flops are triggered on a low-to-high transition of the clock input if the enable input is
fow, A high at the enable input inhibits counting. Level changes at the enable input should be made only when the clock in-
putis high. The direction of the count is determined by the leve! of the down/ up Input. When low, the counter count up and
when high, it counts down. A false elock may occur if the down/up input changes while the clock is low. A false ripple carry
may occur if both the clock and enable are low and the down/up input is high during a load pulsa.

These counters are fully programmabls; that is, the outputs may be preset to either level by placing a low on tha load input
and entering the desired data at the data inputs. The autput will change to agrea with the data inputs independently of the
level of the clock input. This feature allows the counters to be used as modulo-N dividers by simply medifying the count
length with the preset inputs.

The clock, down/up, and load inputs are buffered 1o Jower the drive requirement which significantly reduces the number of
clock drivers, etc., required for long parallel words.

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count, The
latter output produces a high-level output pulse with a duration approximately equal 1o one complete cycle of the clock when
the counter overflows or underflows. The ripple clock output produces a low-level output pulse equal in width to the law-
levet portion of the clock input when an overflow or underflow condition exists. The counters can be easily cascaded by
feeding the ripple clock cutput to the enable input of the succeeding counter if parallel clocking is used, or to the clock input
if parallel enabling is used. The maximum/minimum count output can be used to accomplish look-ahead for high-speed
aperation.

Series 54" and 54LS’ are characterized for operation over the full mifitary temperature ranga of —55°C to 126°C: Serias 74'
and 7418 are characterized for operation from 0°C to 70°C.

Copyright @ 18883, Texas Instruments Incorporaled

PROCUCTION DATA informaticn is current as of publication date, i

Products eonform to specifications per the terms of Texas Instruments ’

standaid wamanty. Production processing does nat necessarily include TEXAS

testing of 2ll parameters, l S

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265
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SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLS072 - DECEMEER 1972 — REVISED MARCH 1988

‘190, "LS190 DECADE COUNTERS
typical load, count, and inhibit sequences

tHustrated below is the following sequence:
1. Load {praesat) to BCD seven,
2. Count up to eight, nine (maximum}, zero, one, and two,
3. Inhibit,
4. Countdawn to ong, zera (minimumi, nine, eight, and seven,

LOAD

DATA<
INPUTS

. Se——— Sw— S— Se—

IR
NN
EEREE NN
NN
PLEET T
PELL LT
PErrbrnd

£
i
i
i
L
W

MAX/MIN ~}

I
!
!
i
i
|
|
i
i
1
I
|
I
|
[
I
i
I
I
|

|
i
R

0 1 2 2 2 1 0 g 4 7

l—— COUNT UP —--I-o—- INHIBIT —vI I'G——— COUNT DOWN —4

k‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 855303 * DALLAS, TEXAS 75255 5
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Attachment sheet / Helaian lampiran

Name:

ID Number:

s B |
=
—
=]
==
—J L1
—
 —
—
| My s |
r—
—
s 1
==
< om Q =3

Figure Q3(c)ii / Rajah Q3(c)ii
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clk

,— e ] —_—— e —_——

Figure Q4(a)ii / Rajah Q4(a)ii

|

SIS, (SN S—
I
I

CLK
LOAD

Figure Q4(c)ii/ Rajah Q4(c)ii
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