» - S
”, e rod- - A
( . s -
’ A P Do
o A L 7 .
. o .
’. AN f‘.j 3 A"’d .1‘ '-‘.
. b N
’ 5 o,
Js ALY <« 4
A . /TN : M
* '-" -
Se . '.-' V.
A & a8 . &
re o -~ '
. . . ¢
L - c, £ 4
+ B E ’o‘ . »
) 2 . « - "
&7 ARy o
\ e ¥ = R \ & S
e - A <
e .'l - 'b,h N TR /_.
N o e 7\
ST e R g
> o e ¢ > "o' o
A
;

3 Pid 27
DASAR ELEKTRONIKAainaea
. basic elctqunics
Modul 01 SERBA-SERBI ELEKIRUNIKAL NEEXEN=
| : R

'."ir. .' :‘.‘\éw" 2

The Basic

Basic
ELECTRONICS

..... ooy remen s ara = Wl Vet Turory AND PRACTICE

(versikuliab DARLING = semi-DARing semi-LurlNG)
Semester Awal 2021-2022



Cover image: Frank Wing / The Image Bank
© RICHARD D. IRWIN, INC., 1993
All rights reserved. No part of this publication may be

. reproduced, stored in a retrieval system, or transmitted, in
any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior
written permission of the publisher.

Senior sponsoring editor: Tom Casson
Developmental editor: Kelley Butcher

Marketing manager: Robb Linsky
Project editor: Rita McMullen
Production manager: Ann Cassady
Desi :  Heidi J. Baugth

Anmanager Kim Meriwether
C or: - Technique Typesetting

Typeface 10/12 Times Roman
1995: KONSORSIUM ILMU2 | —=
' Library of Congress Cataloging-in-Publication Data
Rizzoni, Giorgio.
“KN.K mtm: Tm Rifzriorg.iples and applications of electrical engineering / Giorgio
Elektro (Electrical Engineering)l| |
/
= (‘1) (\:{»,m ¢ (\ﬂﬂk'. ):, LBIS U R® (2)
all be lallall, lamia '~ )
VUN”JU(« \fq:{k:(m OINALVINLSES] (3) Ud,(_m,d,{,

Eleltronila, (4) Telanils [Kenekal

SR ININ

INEHIV I 1Y

1INIINI

13419

Circuit

Electric
power systems

dan (5) M\:{ (gl (N ‘K Qf 1/ ‘J‘CAJY{;{' ‘:?,  A analysis

Electro- ] power

\/

Integrated

magnetics

* 4(+1) DASAR KEILMUAN Teknik Elektro ——
(Electrical Engineering): -
(1) miciniglaelisin st s
( ) SISISAUNNLEICI NSNS
(3) Elewwonika o [ e [ e
(4) Rienofscizn [Loigflie
dan (5) Lyt olan Sistiem

systems

electronics

Electric
machines

Electro-
optics

)(/




“N 0 N — SO LI D STATE ELECTRU N I CS” The Common-cathode Triode Amplifier

“Selie Siate” = keadaan ek, benda padat
Adakah Elektronika yang Bukan “Sadig/ Stade” 777 Output

Voltage

— IIBII

(grid bias)
Output voltage is proportional to plate current

which is controlled by grid voltage.
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“O0LID STATE ELECTRONICS
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What is a Semiconductor

= A semiconductor is a material that has
intermediate conductivity between a
conductor and an insulator

nickel o:u‘de (pure) silicon (Si) COlzlJer

diamond (pure) gallium arsenide (GaAs) gl num

sulfur

L gallium phosphide (GaP)

platinum
L J

= Also called "llI-V" materials since
semiconductor elements are in
groups lll and V of the periodic table
of chemical elements.

cadmium sulfide (CdS)

bismuth
o fused quartz »
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conductivity o (S/cm)

*— insulator i SemiconNdUCIOr ———|e— CONAUCTOI m—

Examples are silicon (14Si),

© 2004 Encyclopaedia Britannica, Inc. ¢
i 2 germanium(32Ge)

Semiconductor Physics for
Solid State Electronics
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PENEMUAN TRANSISTOR

» 1928: Julius Edgar Lilienfeld mengajukan konsep Ficla/
Eifect Transistor (FET) walau pun belum bernama
“transistor” dan belum terbayangkan me-realisasi-nya
1947 (2l Lz2z) William Shockley, John Bardeen
dan Walter Brattain membuat Eipelar Junection
Transistor (BJT, atau transistor).

1959: (Fel Lzlos) Muhammed Atalia dan Dawon
Kahng membuat Mietal-Oxide-Semiconductor (MOS)-
FET, selan| utnya berkembang menjadi teknologi CMOS.

, (-Il = Transistors .
i\ y | History The Transistor is Born

* Transistor Types
+ BJT: A bipolar (junction) * Bell La b ( 947): Bardee
h = ’
ransistor is a three 5 B atta d Sh kl y

maybeuse ina | |

FET Th f' Id ff t
i gFET) relies on
Id t ntrol
th hp and hence the
onductiv ty ofa h I of
e type of charge in
as emic d t rma t I
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PERKEMBANGAN SELANJUTNYA IS
» In 1961 the first commercially available

intggra}ted cirguits came from the _

w m’ trmia, m m Fairchild Semiconductor Corporation.

w m, trmu m w » The original IC had only one transistor,
' . - three resistors and one capacitor.

Teknologi integrated Cireuits (IC)

ELEKTRONIKA DAYA (Pewer Electranics), untuk sistem tenaga listrik, SCR, thyristor, Power-

MOSFET dll.

* ELEKTRONIKA TELEKOMUNIKASI, untuk sistem telekemunikasi, frekuensi tinggi.

. wwwm untuk sistem instrumentasi kedokteran.

Date Type of component Level of component
integration integration
1964 Small scale integration Up to 10 components
or gates
1968 Medium scale Up to 100 components
1969 integration (MSI) or gates
. . ‘
- N h' 5. g ‘ 1970 Large scale Up to 1000 components
' integration (LSI) or gates
The First (2D) Integrated Circuit
Jack Kilby, Texas Instruments, 1958 Early Very large scale 1000 or more components
1980s integration (VLSI) or gates
« Transistor, Resistors and Capacitors on the same piece of semiconductor . _ -
« Interconnects between components not integrated Late Mega integration | million or more
- Low connectivity between components 1980s components per chip
The First Monolithic (2D) Integrated Circuit
Robert Noyce, Fairchild Semiconductor, 1961 e
ntrodmtlon

» Transistor, Resistors and Capacitors on the same piece of semiconducto >

* Interconnects between components integrated [ Biomedical

=>» High connectivity between components Medical diagnos
0 Py pesohy




PERKREMBANGAN KE DEPAN

Teknologi Integrated Circuits
5 (LIMA) FAKTOR PENENTU

Menurut Friedman [2016, page 37: » Micro-chips ----> Processor----> Multicore
"+ Teknologi Integrated Circuits o Dilal-core —-—> .16 Core —>.256.Core ~——> ?

o Memory units
' » Teknologi Jaringan
* Rekayasa Perangkat Lunak
* Teknologi Sensor

e ight is usually defined as
having wavelengths in the range of
400-700 nanometres (nm)

> Teknologi Jaringan o
Memory unlts -Kecepatai (speed)g *'/93:\

« Akses (accessibility) e ‘\ '\:)v‘j_
~ WAl Ty * Penyebaran (obiquity) m?@
* 1 bit memory, “0” atau “1” -----> slot 5 - +8-2

= BSS .

Quantum Memory ------> 1 qbit

First On-chip Nanoscale
. SENSOR

/ ‘ Optical Quantum Memory L%}
Y E'Q Q\ Y
’ Developed - \

i
DIFFER

ENT TYPES OF SENE ms \
e \ ?
2 ] [ ' "
ué ] 1\ /' ,. MM..«

- iner

Types of Sensor -
Different types of sensor  “Zii."
Classification of sensor

Vrite Read

cepe

Rekayasa Perangkat Lunak

* ALGORITMA W,
» Kecerdasan Buatah-{Al) ::

* Kemampuan "BELAJAR"
tramablllty o

I-sCMOS o Faraday filter



KOMPONEN ELEKTRONIKA

» PASIF: Resistor (R), Induktor (L), Kapasitor (€), atau yang dapat
di-model-kan/di-substitusi oleh R, L, dan/atau €
» AKTIF: Tidak dapat di-model-kan hanya dengan R, L, dan/atau

C saja.
175116 (enam) KOMPONEN

T 4 DASAR Rangkalan Listrik:
a0 1 Resistor (R)

2. Induktor (L),

3. Kapasitor (C),

4. Sumber Tegangan

5 Sumber Arus
6. Saklar

Alat ANALISIS dan DESAIN Rangkaian/Komponen ELEKTRONIKA



MODUL PEMBELAJARAN

feoutaiy, sewai-waldy berulsei)

VIO WIRUAEENGANIARINWUIEAE
VIO UIRIRSERBASSERBIERERsIRONIRA
e MODUL 2. KOMPONEN-2 ELEKTRONIKA

o Sub-MODUL 2A: Komponen PASIF
o Sub-MODUL 2B: Komponen AKTIF

TEST 1

A



ELAMAL BELAJAR
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