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ARAHAN KEPADA CALON:-

Sila pastikan kertas peperiksaan ini mengandungi SEPULUH (10) muka surat
beserta Lampiran (3 mukasurat) bercetak dan LIMA (5) soalan sebelum anda
memulakan peperiksaan ini.

Jawab EMPAT (4) soalan.

Agihan markah diberikan di sudut sebelah kanan soalan berkenaan.

Semua soalan hendaklah dijawab di dalam Bahasa Malaysia.
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Soalan 1

(@)

(b)

(c)

Berikan dua contoh unsur yang boleh ditambahkan ke silikon tulen untuk
menghasilkan semikonduktor jenis N. (Sila rujuk jadual berkala yang
dilampirkan.) Secara ringkas, terangkan mengapa unsur-unsur ini dipilih.

Give two examples of element that can be added to the intrinsic (pure) silicon
to create an N-type semiconductor. (Please refer to the periodic table
attached.) In brief, describe why these elements are chosen.

(10%)
Apakah yang diwakili oleh simbol-simbol dalam Rajah 1 ini.
What do these symbols present in Figure 1?
) ' ’ (ii) ' F
(v) - (vi)
Rajah 1
Figure 1
(30%)

Bagi setiap litar dalam Rajah 2 berikut, tentukan nilai kejatuhan voltan
merentasi R, Vour. D1 ialah diod 1N4004, manakala D2 jalah diod
1N4740AT. (Sila rujuk helaian-helaian data yang dilampirkan untuk

menyelesaikan masalah ini).

For each of these circuits in Figure 2, determine the value of the voltage
across Ry, Vour. D1 is a 1N4004 diode, while D2 is a 1N4740AT diode.
(Please refer to the datasheets attached to solve this problem).
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Soalan 2

(a)

(b)

(©)
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IE,I, Bpc =150 T -
Rajah 3
Figure 3
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Lukiskan semula litar Rajah 3 di atas dengan menggantikan litar di dalam

kotak A dengan litar setara Thevenin. Tentukan nilai:

Redraw the circuit in Figure 3 above by changing the circuit in box A with a

Thevenin equivalent circuit. Determine the value of:

(i) Voltan setara Thevenin, V.
Thevenin equivalent voltage, V.
(i) Rintangan setara Thevenin, Ryu.

Thevenin equivalent resistance, Ry

Tentukan nilai I, lc, le, Vee, Vce, dan Ves.

Determine the value of Ig, I, Ig, Ve, Vee, dan Ves.

Tentukan hilai kuasa yang dilesapkan oleh perintang RS.

Determine the power dissipated by resistor RS.

Co
-1
Ca

(30%)

(60%)

(10%)
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Scalan 3
{a) Lukiskan model litar setara op-amp bagi Rajah 4 di bawah.

(b)

(c)

Draw an equivalent circuit model of op-amp shown in the Figure 4 below.
(10%)

Tentukan nilai I,.

Determine the value of I,.

ZR;=-1kQ

Rajah 4
Figure 4

(20%)

Apakah fungsi penguat kendalian di dalam litar berikut? Tentukan nilai
gandaan voltan penguat, Ay, jika kuasa yang dilesapkan oleh perintang R,
adalah 1W. Apakah nilai R2 dalam Rajah 57 "

What is the function of the operational amplifier (op-amp) in the following
circuit? Determine the voltage gain of the amplifier, Ay, if the power dissipated
by R, is equal fo 1W. What is the value of R2 in Figure 5?

(20%)
R2
Rl=11:ﬂ
.....l . +
+ Ry, =1000
I -
Rajah 5
Figure 5
.6/
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(d)  Tentukan nilai Vour bagi litar dalam Rajah 6, apabila:
Determine the value of Voyr for the circuit in Figure 6, when:

(i) S1 dimatikan, S2 dimatikan, dan S3 dihidupkan.
S1 is turned OFF, S2 is turned OFF, and S3 is turned ON.

(i) S1 dihidupkan, S2 dimatikan, dan S3 dimatikan.
S1 is turned ON, S2 is turned OFF, and S3 is turned OFF.

(iii) S1 dimatikan, S2 dihidupkan, dan S3 dimatikan.
S1is turned OFF, S2 is turned ON, and 83 is turned OFF.,

(iv)  S1 dihidupkan, S2 dihidupkan, dan S3 dihidupkan.
S1is turned ON, S2 s trned ON, and S3 is turned ON.

R1=40kQ
A“"'
R2-;g‘0kﬂ
. VVy R.E;’ 20kQ P ‘
R3=10k0 81
+ WA
o 4-40kQ S
R YTy R11~10kQ
R8=20k0
T R6=40kQ e
V2 o8y ) +>
l R9‘=.‘.§. 00Q R12=100kQ _VOUT
= R10=20kQ
= > -
+ 83
v3 T BV
(50%)
Rajah 6
Figure 6
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Soalan 4

(2)

(b)

(c)

Dengan menggunakan peta Karnaugh, ringkaskan persamaan berikut:

Use a Karnaugh map to minimize the following expression:

BCD + ABCD + ABCD + ABCD + ABCD
+ ABCD + ABCD + ABCD + ABCD
(20%)
Gunakan teori De Morgan ke atas persamaan berikut:
Apply De Morgan theorem to each expression.
(8 A+B
() AB
(c) A+B+C
(d) ABC
(20%)

Dengan menggunakan flip-flop JK, rekabentuk pembilang binari 3 bit.

Design a 3 bit binary counter using JK flip-flop.
(60%)
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Soalan 5

(a) Gunakan teori De Morgan ke atas persamaan berikut:

Apply De Morgan theorems to each of the following expression:

(a) A(B+C)

(20%)
(b) Dapatkan simbol get logik dan Persamaan Boolean bagi litar dalam Rajah 7.

Determine the logic gate symbol and Boolean expression for the circuit in

Figure 7.

e
HV
_/

T
1 0
T .

?w

oo

Rajah 7
Figure 7
(20%)
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(c)
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Dapatkan bentuk gelombang Q mengikut isyarat jam jika isyarat yang
ditunjukkan dalam Rajah 8 diberikan kepada masukan flip-flop JK bagi litar
dalam Rajah 9. Andaikan Q pada mulanya berada pada logik 0.

Determine the Q waveform relative to the clock if the signals shown in
Figure 8 are applied to the inputs of the JK flip-flop as shown in Figure 9.
Assume that Q is initially low.

CLK —— L L L Lj_ L

PRE

CLR

B

(30%)
...10/-
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(d) 74LS195A merupakan daftar anjak masukan selari-keluaran selari. la juga
boleh digunakan untuk operasi masukan sesiri-keluaran selari. Blok logik
untuk 74LS195A ditunjukkan dalam Rajah 10. Dapatkan gelombang keluaran
jika isyarat yang ditunjukkan dalam Rajah 11 digunakan sebagai masukan
kepada 74L.S195A.

74LS195A is a parallel in-parallel out shift register. It can also be used as a
serial-in parallel-out shift register. The logic block is shown in Figure 10.
Determine the output waveform if the signals shown in Figure 11 are applied

to the inputs of the 74LS195A.
Data masukan selari

f__—A_—ﬂ

Dy Dy D, Dy

J
masukan sesisi {— A

K —od

SH/LD ~
CLR
QO Ql QZ Q3
Rajah 10
Figure 10

Rajah 11
Figure 11 (30%)
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Lampiran 2

Appendix 2
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G " 1N4001 Thru 1N4007
" 1AMPPLASTIC SILICON RECTIFIER” [[7E '

M FEATURES ‘
¢ Rating to 1000V PRV
* Low cost »
¢ Diffused junction :
¢ Low leakage .
. e Low foma?d voltage drop B Outline Drawing
¢ High current capability
e Easily cleaned with freon, alcohol, DO-41
chlorothene and similar solvents . f 024 Le8L
¢ UL recognized 94V-O plastic material 10 25.8) :
B Mechanical Data An 2
 Case: JEDEC DO-41 1 : ot
¢ Terminals: Axial leads, solderable : 10 asm’" 086 720)
per MIL-STD-202, Method 208 e
¢ Polarity: Color band denotes cathode " _L._.
* Weight: 0.012 ounce, 0.3 grams Dimensions in inches and {millimeters)

¢ Mounting Position: Any

B Maximum Ratings & Characteristics ‘

® Ratings at 25° C ambient temperature unless otherwise specified N
® Single phase, half wave, 60Hz, resistive or inductive load :
® For capacitive load, derate current by 20% '

’ 1N4001 | 1IN4DGO2 | 1N40D03 | 1N4004 | 1N4005 | 1N4006 | 1N4CDT7 | Units
Maximum Recurrent Peak Reverse Voltage VRRM 50 100 200 400 8600 800 1000 \
Maximum RMS Voltage Viaus 35 70 140 280 420 560 700 \'
Maximium OC Blocking Voltage Voo | 5O 100 200 400 600 800 1000 \'4
Maxirum Average Forward Rectified Current oy ) 10 A
375 (9.5mm) Lead Lengths @Ta=75C
* Peak Forward Surge Current N )
8.3 ms Single Half-Sine-Wave Tesm g 40 A
Superimposed On Rated Load - 3 v
Maximum Forward Voltage At 1.0A DC V¢ : 1.0 A
Maximum DC Reverse Current @ Ta=25C In ik 578 A
At Rated DC Blocking Voltage @ Ta=100°C . 50
Typical Junction Capacitance (Note 1) Ta=25°C Ci v i 15 pF
" Typical Thermal Resistance (Note 2) Rinsa e 26 “CW
Operating Temperature Range Ta | . -85 to +175 ) G
e “Storage Temperature Range TSTG | s T -65 to +175 A °C

Notes: 1. Measured at 1.0 MHz and applied reverse voltage of 4.0V DC

‘Collmer Semiconductor, Inc.

(N
C:
e



