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i. State an advantage and limitation of digital techniques over analog technique.
Nyatakan satu kelebihan dan had bagi teknik digital berbanding teknik analog.

. Which of the following are analog quantities and which are digital quantitites?
a. Number of atoms in a sample of material.
b. Pressure in a bicycle tyre.
c. Timer setting on a microwave oven.
Manakah yang berikut adalah kuantiti analog dan yang manakah kuantiti digital?
a. Bilangan atom dalam bahan sampel.
b. Tekanan dalam tayar basikal.
¢. Tetapan pemasa di dalam ketuhar gelombang mikro.
(5 marks/markah)

Convert the following number/code to decimal number and show your work clearly
Tukarkan nombor/kod berikut kepada nombor desimal dan tunjukkan Jalan kerja
dengan jelas..
i. 100110000011 gray
ii. 516¢
iii. 10010100g¢p
(7 marks/markah)

Perform the following operations in 2's complement system. Use 8 bits (including the sign
bits) and convert the result back to decimal number.
Laksanakan operasi berikut dalam sistem pelengkap 2. Gunakan 8 bit (termasuk bit
tanda) dan tukarkan semula jawapan kepada nombor desimal.
i, 8540 - 514
ii. - 5640 +2349

(6 marks/markah)

What is the range of unsigned decimal values that can be represented in 10 bits 2’s
complement? What is the range of signed decimal values using the same number of bits?
Apakah julat nilai desimal tidak bertanda yang boleh diwakilikan dalam 10 bit bagi pelengkap
2?7 Apakah julat nilai desimal bertanda menggunakan nilai bit yang sama?

(2 marks/markah)
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Simplify the following expression using Boolean Algebra and deMorgan theorem.
Ringkaskan persamaan berikut menggunakan Aljabar Boolean dan teorem deMorgan.
i. P=(A+B)B+ABC+AB(C + A)

i. Q = AB + A(C + AB) + BCA + AC)
(8 marks/markah)

Convert the following SOP (sum-of-product) expression to an equivalent POS ( product-of-sum)
expression.
Tukarkan penyataan SOP ( hasildarab produk ) berikut kepada penyataan POS ( hasiltambah
produk) yang setaraf,
Z=ABC+ AB + AC
(5 marks/markafh)

Refer Figure Q2(c);
Rujuk Rajah Q2(c);

z :
Figure Q2(c) / Rajah Q2(c) Q

i. construct a truth table for function F,
hasilkan jadual kebenaran bagi fungsi F.

i. What is the minimum number of logic gates required if the circuit is to be converted
using NAND gates ONLY?. Show the work clearly.
Apakah bilangan get minimum yang diperlukan jika menukarkan litar tersebut dengan
menggunakan get TAK-DAN sahaja?. Tunjukkan jalan kerja dengan jelas.

(7 marks/markah)
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Design a logic circuit that has 4 inputs, A (MSB), B, C and D and the output, Y is HIGH as long
as input C and D are whether both LOW or both HIGH.
Rekakan litar logik yang mempunyai 4 masukan A (MSB), B, C dan D dan keluaran Y adalah
TINGG! selagi masukan C dan D sama ada kedua-duanya adalah TINGGI atau kedua-
duanya adalah RENDAH.

(12 marks/markah)

Refer Figuie Q3(b)(i), draw the output waveforms of 74147 encoder based on input waveform
of I3,l« and ls in Figure Q3(b)(ii) in attachment sheet. Assumed that other input

li=l=le=l=1g=1g=1.
Rujuk Rajah Q3(b)(i), lukiskan gelombang keluaran bagi pengekod 74147 merujuk kepada
gelombang masukan bagi E I:dan f;da!am Rajah Q3(b)(ii) dalam helaian lampiran. Anggap

masukan yang lain adalah ly=l=ls=l;=lg=1,=1.

HPRI/BCD
h —1
2 —Q2
lh —O3 IP_HJCTO
T —Q4 —
== 2(00——A
s —{O5 _1
E__Oﬁ 4:)-———A2
 —Qg7 8 As
F—J8 i
T

74147

Figure Q3(b)(i) / Rajah Q3(b)(i)

(8 marks/markah)
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Q4 (a) Refer Figure Q4(a), list the appropriate input combination of A, B, C and R for LED always ON.

Rujuk Rajah Q4(a), senaraikan kombinasi masukan yang sesuai bagi A, B, C dan R supaya
LED sentiasa HIDUP.

=) D —_

Figure Q4(a) / Rajah Q4(a)

(6 marks/markah)

(b) With an aid of diagram, give a differences of synchronous and asynchronous counter.
Dengan bantuan gambar rajah, berikan perbezaan di antara pembilang segerak dan
pembilang tidak segerak.
(2 marks/markah)

() - Figure Q4(c)(iv) is an IC 74194 bidirectional universal shift register.
Rajah Q4(c)(iv) adalah IC 74194 daftar anjak universal dwihala.
i. Is the CLR input asynchronous or synchronous?
Adakah masukan CLR adalah segerak atau tidak segerak?

ii. What happen to the output if CLK is in LOW condition?
Apakah yang berlaku kepada keluaran jika CLK dalam keadaan RENDAH?

ili. Draw the output waveform in Figure Q4(c)(v) in attachment sheet based on the input
given.,
Lukiskan gelombang keluaran dalam Rajah Q4(c)(v) dalam helaian lampiran merujuk
kepada masukan yang diberikan
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SRG 74194
;i D
So
Sy
Qa
< (—— Y
SR SER Qs
A
B —
C - Q
D
SL SER

Figure Q4(c)(iv) / Rajah Q4(c)(iv)
(12 marks/markah )

What does CMOS and TTL stand for?
Apakah maksud bagi CMOS dan TTL?
(4 marks/markah)

A gate produce current of 0.5 mA when the output is HIGH and 15 mA when the output is LOW,
Given V¢ = +5.5 V and propagation delay of 15 ns, calculate the value of:

i) average current,

ii) power dissipation.

iii) speed-power product

Satu get menghasilkan arus sebanyak 0.5 mA apabila keluaran TINGG! dan 15 mA semasa
keluaran RENDAH. Diberi Ve = +5.5 V dan lengahan perambatan, 15 ns, kirakan nilai :

i) arus purata
if) kuasa lesapan.
iii) hasil darab halaju-kuasa

(6 marks/markah)
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(c) Determine the values of noise margin (HIGH & LOW) from the logic level shown in

Figure Q5(c).

Tentukan nilai bagi jidar hingar (TINGGI & RENDAH) daripada aras logik dalam Rajah Q5(c).

5V 5V
HIGH HIGH
20V 24V
08V 04V
LOW LOW
oV oV
Input Qutput

(d) State the following terms -
i, Noise immunity.
i, Fan-Cut,
iil. Propagation delay.

Nyatakan istilah-istifah berikut.
I Imuniti hingar.

if. Rebak keluar.

iff. Lengah perambatan.

Figure Q5(c) / Rajah Q5(c)

(4 marks /markah)

(6 marks /markah)
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‘ata sheet/Helaian data

DOWETT23 §N54147, SN54148, SN54LS147, SN54LS148

SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

SDLS053B — OCTOBER 1876 — REVISED MAY 2004

"147,°’LS147
® Encode 10-Line Decimal to 4-Line BCD

@ Applications Include:
- Keyboard Encoding
- Range Selection

SN54147, SN54LS147 ... J OR W PACKAGE
SN74147, SN74L5147 ... D OR N PACKAGE

(TOP VIEW)
afi1 U16]VCC
5[2 15[] NC
63 14l D
704 13[] 3
g[ls 12f] 2
clls 11%1
g7 10]] o
GND []8 9f] A

SN54LS147 ... FK PACKAGE

148, 'LS148

® Encode 8 Data Lines to 3-Line Binary

(Octal)

@ Applications Include:

- n-Bit Encoding
— Code Converiers and Generators

SN54148, SN54L5148...J OR W PACKAGE
SN74148, SN74LS5148 ... D, N, OR NS PACKAGE

(TOP VIEW)
4[] v 16]] Voo
5[ 2 15[] E0
6[3 14[1Gs
70 4 13]]3
Ellls 12]] 2
A2 []s 11
A7 10]lo

GND [ 8 a[l Ao

SN54LS148. .. FK PACKAGE

(TOP VIEW) (TOP VIEW)
O (8]
0 o &)
w22 weZzS0
P ] PSS NN ] - - LI I L I
3 2 12019 3 2 12019
6114 18[]D 64 18] GS
715 171 3 715 17[] 3
NC e 16[] NC nc [ s 16[] NC
sl]7 5[] 2 17 15[] 2
cls 14[] 1 a2 lls 14[] 1
g 10 11 12 13 9 10 11 12 13
i o o o | mrir
{nn o I o - e -0Onoo
Z 2 < z=z<
0] (U]
NC - No internal connection
TYPICAL TYPICAL
TYPE DATA POWER
DELAY DISSIPATION
"147 10 ns 225 mW
148 10 ns 190 mW
'LS147 15 ns 60 mwW
1LS148 15 ns 60 mW

NOTE: The SN54147, SN54L.5147, SN54148, SN74147, SN74L.5147, and SN74148 are obsolete and are no longer supplied.

Please be aware that an important notice concerning availabilily, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data shest.

PRODUCTION DATA Information I3 currenl as of publicalion dale.
Products ¢onlorm o specilications par the lerms of Texas Instruments
j ing does nol Iy Include

lzsting of all para’mglm.

‘3 TEXAS :

Copyright & 2004, Texas Instruments Incorporated
On products compliant lo M IL-PRF-38535, all parameters are lesled
unless otherwize noled. On all olher products, produclion
ing does not Ily include testing of all parameters.

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN74147, SN74148 (TIM9907), SN74LS147, SN74LS148
10-LINE TO 4-LINE AND 8-LINE TO 3-LINE PRIORITY ENCODERS

SDLS053B - OCTOBER 1976 — REVISED MAY 2004

description/ordering information

These TTL encoders feature priority decoding of the inputs to ensure that only the highest-order data line is
encoded. The '147 and 'LS147 devices encode nine data lines to four-line (8-4-2-1} BCD. The implied decimal
zero condition requires no input condition, as zero is encoded when all nine data lines are at a high logic level.
The '148 and 'LS148 devices encode eight data lines to three-line (4-2-1) binary (octal). Cascading circuitry
(enable input El and enable output EO) has been provided to allow octal expansion without the need for external
circuitry. For all types, data inputs and outputs are active at the low logic level. All inputs are buffered to represent

one normalized Series 54/74 or 54/74LS load, respectively.

ORDERING INFORMATION

Ta PACKAGE PARTNUMBER |  MARKING
PDIP =N Tube SN74LS148N SN74LS148N
0°C to 70°C SOIC-D = nlios i LS148
Tape and reel | SN74L5148DR
SOP - NS Tape and reel | SN74LS148NSR 7415148
CDIP -J Tube SNJ54LS148J SNJ54L5148J
-55°C 10 125°C |CFP - W Tube SNJ54L5148W SNJ541L.5148W
LCCC - FK Tube SNJ54LS148FK SNJ54LS148FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PGB design guidelines are
available at www.ti.com/sc/package.

FUNCTION TABLE - ’147,'LS147

INPUTS OUTPUTS
1 2 3 4 5 6 7 8 9 b Cc B A
H H H H H H H H H H H H H
X X X X X X X X L L H H L
X X X X X X X L H L H H H
X X X X X X L H H H L L i
X X X X X L H H H H i- L H
X X X X L H H H H H L H I
X X X L H H H H H H L H H
X X L H H H H H H H H k E
X L H H H H H H H H H L H
L H H H H H H H H H H H L
H = high logic level, L = low logic level, X = irrelevant
*ip
TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 76265
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SN54194, SNb4LS194A, SN548194,
SN74194, SN74LS194A, SN745184

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

MARCH 1874 —REVISED MARCH 1988

e Parallef Inputs and Qutputs
= Four Operating Modes:

Synchronous Parallel Load
Right Shift

Left Shift

Do Nothing

® Positive Edge-Triggered Clocking

® Direct Qverriding Clear

TYPICAL
Bl TYPICAL
TYPE POWER
GLOCK DISSIPATION
FREQUENCY
) ‘194 36 MHz 195 mW
! "LS194A 36 MHz 75 mw
| ‘51949 106 MHz 425 mw
description

These bidirectional shift registers are designed
to incorporate virtually all of the features a
system designer may want in a shift register. The
circult contains 46 equivalent gates and features
parallel inputs, parallel outputs, right-shift and
left-shift serial inputs, operating-mode-control
inputs, and a direct overriding clear line. The
register has four distinct modes of operation,
namely:

Inhibit clock {do nothing)

Shift right (in the direction Qa toward Qp)
Shift left {in the direction Qp toward Qa}
Parallel (broadside) load

Synchronous parailel loading is accomplished by
applying the four bits of data and taking both
mode control inputs, S0 and S1, high. The data
are loaded into the associated flip-flops and
appear at the outputs after the positive transition
of the clock input. During loading, serial data
flow is inhibited.

Shift right is accomplished synchronously with
the rising edge of the clock pulse when SQ is high
and 51 is low. Serial data for this mode is entered
at the shift-right data input. When SO is low and
51 is high, data shifts left synchronously and
new data is entered at the shift-left serial input.

Clocking of the shift register is inhibited when
both mode control inputs are low. The mode
controls of the SN54194/SN74194 should be
changed only while the clock input is high.

§N54194, SNEALS194A, SNE4S194 .. . J OR W PACKAGE
SN74194 . . . N PACKAGE
SN74L5154A, SN745194 . .. D OR N PACKAGE

(TOP VIEW)

cLr (v Ve[ vee
SRSER [(Jz s5[00a
Alds w[dog
B[+ 1aldoc
cs =20ap

D (s 1[] CLK
SLSER []7 0[] st
GND (s a|] so

SN54LS194A, SNEAS194 , ., FK PACKAGE

(TOP VIEW)

=

b

f- 4 Q

[+ o4 [S RS

Glde s

- - - - ¥

3 2
All4 w0
Bll5 1700 a¢
NC[]6 16 (] NC
cll? 15 [} Qp

10 1112 13
—-—
Q
=

-
-
o

S0

a
=
[

SL SER [Jo

NC - No intemnal connection

logic symbol

SRGA4

cir A ~Jr
so8 __lo a
s 004, }ME

S N

S 1-9/2 4—
SR SER ..[.?1_-1' a0 =
@ L -1 aa
AL _Js3ap
I 2 B oy | (14) _ qq
c 8L 570 | 13 op
p_{6) -
34D (12) Qp

sLseRAT Yo ap

TThis symbal is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbears shown are for D, J, N, and W packages.

PADCUCTION DATA d coutain inf
current s of publication date. Producis conform ta
specifications par the terms of Texas Instruments
standard warsanty. Production processing does nat
nacassarily include 18sting of all paramaters.

Texas "5‘
INSTRUMENTS

FOST OFFICE 80X 655012 « DALLAS, TEXAS 75265
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SN54194, SN54LS194A, SN545194

SN74194, SN74LS194A, SN745194
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

FUNCTION TABLE
INPUTS QUTPUTS
cLEAR |-MEDE cn.ocrc] SERIAL PARALLEL 0% s T Op
S1 SO LEFT RIGHT|A B ¢C€ D

L X X X X X X X X X| L L L L

H X X L X X X X X X [Qac Qpo Qco Qpo

H H H t X X a b ¢ d| a b c d

H L H t X H. X X X X| H Qan Qs Ocn

H L H T X L X X X X| L Qa, 0gy Qcn

H H L + H X X X X X |Qgn Qecp Qpan H

H H L 1 L X X X X X |agy Qgn Qon L

H L L X X X X X X X |Qap Qgo Qco Qpo
schematics of inputs and outputs

184

H = high |level {steady state)

L = low level (steady stata)

X = irrelavant hny input, incluaing tran-
sitions)

1 = wansitlon from low 1o high tevel

a, b, c d=the level of steady-state input at
inputs A, B, C, or D, respectively,

Qag. Ao, Qcp. Qpg = the level of Qp,
Qg. Qg, or Qp, respactivaly, beiore the
indicatad steady.state input conditions
were establishad.

Qan QB Qgn, Qpp = the  tevel of Qa.
Qpg, Qe, respectively, before the most-
recent T transition of the clock,

EQUIVALENT OF EACH INPUT

Vee

CLK input: Heq =4 ki NOM
All others: Rgg =6 k2 NOM '

TYPICAL OF ALL DUTPUTS

Vee
100 52 NOM

QUTPUT

‘L§194A

EQUIVALENT OF R, L,

EQUIVALENT OF CLEAR,

TYPICAL OF ALL OUTPUTS

A, B, C, AND D INPUTS CLOCK, S0, AND 51 INPUTS B Vee
£ 120 2 NOM
Vee - Vee -
15 kR NOM 17 k2 NOM -
INPUT —9-f4—+ -— INPUT p—-—— OUTPUT
® Y -
h 4 r
3
77 a7
'§194
EQUIVALENT OF EACH INPUT | TYPICAL OF ALL OUTPUTS
—— e e V[:C
Vee - _50 o NOM
HEEI —
INP =
HELE OUTPUT
CLA, 50, 51: Rag =4 kn NOM
All others: Rgq = 2.8 kiz NOM

TeExas
INSTRUMENTS
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ID Number:

Figure Q3(b)ii / Rajah Q3(b)ii
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CLK
S0
81

CLR
SR SER
SL SER

] |
R g ) ESCR R—— S [
IIIIIIIIIIIIIII — ] — ]
< m O

Qa
Qs
Qc
Qo

Figure Q4(c)(v) / Rajah Q4(c(v)
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