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Learning Project Based Learning
model
Program PLO study program which is charged to the course
Learnin
Outcomges PLO-10 Analyze physical systems by applying mathematics and computing/ICT tools.
(PLO) PLO-14 Formulate physical systems as physical models using mathematics
Program Objectives (PO)
PO-1 Students are able to apply the concept of light sources as components of semiconductors, LEDs and lasers.
PO -2 Students are able to apply path and phase difference equations in uniaxial crystals to uniaxial anisotropic crystals.
PO -3 Students are able to apply electro-optical modulator systems, magneto-optic and acousto-optic properties as optoelectronic components
PO -4 Students are able to apply the waveguide guidance process on step index & graded index optical fibers as a power divider or switching in
an integrated optical system
PO -5 Students are able to apply optoelectronic applications to cathode ray tubes (CRT), CRT screens, LCDs and their applications in the fields
of industrial telecommunications, instrumentation and photonics.
PLO-PO Matrix
P.O PLO-10 PLO-14
PO-1
PO-2
PO-3
PO-4
PO-5
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
PO-1
PO-2
PO-3
PO-4
PO-5
Short Optoelectronics is a branch of science that studies electronic devices related to light and is also considered a sub-field of photonics. In this context, the light
Course studied also includes all the spectrum of light in electromagnetic waves (electromagnetic spectrum) such as gamma rays, alpha rays, X-rays, ultraviolet and
Description | infrared, which are forms of invisible radiation other than the light visible to the normal human eye ( visible spectrum) as well as laser light. In this branch of
science, the advantages found in combining the fields of optics and electronics are the ability to produce much better and more useful equipment, especially
those related to fiber optic telecommunications technology itself.
References | Main :
1. Yudoyono, G. 2001 Lecture Notes on Optoelectronics. Unpublished work
2. Singh, J., 1996. Optoelectronics: An introduction to materials and devices. McGraw-Hill College.
3. Kumpulan artikel dari berbagai jurnal internasional yang cakupannya dibidang material optics-optoelectronics dan yang relevan, yang memiliki aspek

kebaharuan pada bidang komunikasi, intrumentasi dan fotonik.

Supporters:
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Yariv, A., 1991. Optical Electronics: Saunders College. California Institute of Technology, pp.519-524.
Gao, J., 2011. Optoelectronic integrated circuit design and device modeling. John Wiley & Sons.
Wilson, J. and Hawkes, J.F., 1989. Optoelectronics-an introduction. Optoelectronics-An introduction (2nd edition). University of Northumbria.
Newcastle

Bhattacharya, P., 1997. Semiconductor optoelectronic devices. Prentice-Hall, Inc.
Alferness, R.C., Burns, W.K., Donelly, J.F., Kaminow, |.P., Kogelnik, H., Leonberger, F.J., Milton, A.F., Tamir, T. and Tucker, R.S., 2013. Guided-
wave optoelectronics (Vol. 26). Springer Science & Business Media.
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Help Learning,
Final abilities of Evaluation Learning methods,

Week. | €ach learning Studéantt_ AstSIgr:!nents, Learning materials | Assessment
stage [ Estimated time] [ References ] Weight (%)
(Sub-PO) Indicator Criteria & Form Offline ( Online ( online )

offline’)
(1) () (3) 4) (5) (6) (7) (8)
1 Able to master the 1.Explain the basic Criteria: Lectures, Lectures, questions Material: LIGHT 3%
EOEfggb?Je\gairI;OUS concepts of 1.Able to explain the questions and | and answers, SOURCES:
o%lo-electronic semiconductors and working principles of | answers, discussions, Semiconductors, PN
systems pn junctions PN junctions based on | discussions presentations and Junction, LED (Light
2.Explains LED and semiconductor and ) watching ) Emitting Diode),
laser technology concepts clearly and presentations | 2 x 50 minute learning [ Laser
3.Explain the important in detalil 2 x 50 minutes | videos Library: Yudoyono,
role of EM waves in 2.Able to explain the SbégotgnLecwre
everyday life formation of light in Optoelectronics.
:—E? a':d laser Unpublished work
echnology
systematically and in
detail
3.Be able to name
several applications
for using EM waves
correctly
Form of Assessment :
Participatory Activities
2 Able to master the 1.Explain the basic Criteria: Lectures, Lectures, questions Material: LIGHT 4%
ﬁoﬂfgg:;?cfevsairrl]c}us concepts of 1.Able to explain the questions and apd answers, SOUlRCES:
o%to—electronic semiconductors and working principles of | answers, discussions, Semiconductors, PN
systems pn junctions PN junctions based on | discussions presentations and Junction, LED (Light
2.Explains LED and semiconductor and , watching , Emitting Diode),
laser technology concepts clearly and presentations | 2 x 50 minute learning | Laser
3.Explain the important in detail 2 x 50 minutes | videos Library: Yudoyono,
role of EM waves in 2.Able to explain the ﬁbégognLecture
everyday life formation of light in Optoelectronics.
i—Eﬁ arlld laser Unpublished work
echnology
systematically and in
detail
3.Be able to name
several applications
for using EM waves
correctly
Form of Assessment :
Participatory Activities
3 Able to master the 1.Explain the properties | Criteria: Lectures, Lectures, questions Material: LIGHT 3%
ﬁg{;ﬁgﬁgﬁtlﬁsg of electro-optics, 1.Able to state the questions and | and answers, MODULATION:
and techno’loé]ical magneto-optics, and properties of materials | answers, discussions, Double Refraction
developments for acousto-optics. in electro-optic, discussions presentations and and Optical Activity
optoelectronics 2 Briefly explain the magneto-optic and and ) watching ) References:
three properties of acousto-optic presentations | 2 x 50 minute learning | Yudoyono, G. 2001
optical materials that phenomena in detail | 2% 50 Minutes | videos Eectzgfegféﬁfcgn
can be used as 2.Able to explain the ngublished W()'rk
modulators. working principles of
3.Explain the benefits of modulators of the
the properties of these three properties of
materials in optical materials
applications with systematically and
mechanical devices. clearly
3.Able to fully state the
benefits of optical
material properties in
mechanical device
applications
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment




Able to master the 1.Explain the properties | Criteria: Lectures, Lectures, questions Material: LIGHT 4%
characteristics of of electro-optics, 1.Able to state the questions and [ and answers, MODULATION:
?n%dfé?ﬂﬂgic',grc‘; magneto-optics, and properties of materials | answers, discussions, Double Refraction
developments for acousto-optics. in electro-optic, discussions presentations and and Optical Activity
optoelectronics 2 Briefly explain the magneto-optic and and ) watching ) References:
three properties of acousto-optic presenta_nons 2_>< 50 minute learning | Yudoyono, G. 2001
optical materials that phenomena in detail 2 x 50 minutes | videos é)e(,;turle I\tlote§ on
can be used as 2.Able to explain the ng(:;;schrggﬁzrk
modulators. working principles of
3.Explain the benefits of modulators of the
the properties of these three properties of
materials in optical materials
applications with systematically and
mechanical devices. clearly
3.Able to fully state the
benefits of optical
material properties in
mechanical device
applications
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment
Able to master the 1.Explain the properties | Criteria: Lectures, Lectures, questions Material: LIGHT 3%
characteristics of of electro-optics, 1.Able to state the questions and | and answers, MODULATION:
;”n%dﬁéiﬂﬁgi(lgﬂ; magneto-optics, and properties of materials | answers, discussions, Double Refraction
developments for acousto-optics. in electro-optic, discussions presentations and and Optical Activity
optoelectronics 2 .Briefly explain the magneto-optic and and i watching ) References:
three properties of acousto-optic presentations Z.X 50 minute learning | Yudoyono, G. 2001
optical materials that phenomena in detail 2x 50 minutes | videos ée‘;[urf /\l{ote_s on
can be used as 2.Able to explain the Urlv)pﬁ)ﬁschrggfvzrk
modulators. working principles of
3.Explain the benefits of modulators of the
the properties of these three properties of
materials in optical materials
applications with systematically and
mechanical devices. clearly
3.Able to fully state the
benefits of optical
material properties in
mechanical device
applications
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment
Able to master 1.Explain the properties | Criteria: Lectures, Lectures, questions Material: LIGHT 3%
several lmhrfr of electro-optics, 1.Able to state the questions and | and answers, MODULATION:
?eahgé%sa; S‘pﬁﬁg, magneto-optics, and properties of materials | answers, discussions, Double Refraction
modulators acousto-optics. in electro-optic, glnsctj:ussmns wjtii?rtgtlons and ;f:f’e?s:gz!*CW“y
2 Briefly explain the magneto-optic and presentations | 2 x 50 minute learning | Yudoyono, G. 2001

three properties of
optical materials that
can be used as
modulators.

3.Explain the benefits of
the properties of these
materials in
applications with
mechanical devices.

acousto-optic
phenomena in detail

2.Able to explain the
working principles of
modulators of the
three properties of
optical materials
systematically and
clearly

3.Able to fully state the
benefits of optical
material properties in
mechanical device
applications

Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment

2 x 50 minutes

videos

Lecture Notes on
Optoelectronics.
Unpublished work




7 Able to master 1.Explain the properties | Criteria: Lectures, Lectures, questions Material: LIGHT 4%
?ﬁ;‘;ﬁ;lgt?& can of electro-optics, 1.Able to state the questions and | and answers, MODULATION:
be used as optical magneto-optics, and properties of materials | answers, discussions, Double Refraction
modulators acousto-optics. in electro-optic, discussions presentations and and Optical Activity

2.Briefly explain the magneto-optic and and . watching ) References:
three properties of acousto-optic presenta_nons 2_>< 50 minute learning | Yudoyono, G. 2001
optical materials that phenomena in detail 2 x 50 minutes | videos é)e(,;turle I\tlote§ on
can be used as 2.Able to explain the ngZ%ﬁschrgg’;Z'rk
modulators. working principles of

3.Explain the benefits of modulators of the
the properties of these three properties of
materials in optical materials
applications with systematically and
mechanical devices. clearly

3.Able to fully state the
benefits of optical
material properties in
mechanical device
applications
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment
8 Able to understand Can solve problems Criteria: Work on Work on questions in Material: OPTICAL 20%
the use of regarding light sources Able to solve problems questionsin | the form of MODULATION:
optoel'e?:tronlcd. and light modulation regarding light sources the form of optoelectronics cases | Electro-optics,
Iirgitte;gurrggsa;r:gg cases nga!lggﬁ,mgfjefleaggg ::r}ear optoelectronics | 2 x 50 minutes Magneto-optics,
optical modulation ’ cases Acousto-optics
Form of Assessment : 2 x 50 minutes References:
Project Results Z/gg&f g'}\(;(’) gs i(l)701
Assessment / Product Oploelectronics
Assessment Unpublished work
9 Able to explain the 1.Explains the Criteria: Lectures, Lectures, questions Material: 4%
@';5'.'3%:};3250;3 transmission medium, 1.able to explain the questions and | and answers, WAVEGUIDES:
transrgnission media light from a light transmission medium, | answers, discussions, Total Internal
for optoelectronic source to be captured light from the light discussions presentations and Reflection, Planar
systems by the detector. source to be captured | @nd ) watching ) Dielectric )

2 Explain several by the detector clearly presentations 2_>< 50 minute learning Wa\_/egu|des, l_:lber
transmission media and in detail 2 x 50 minutes | videos Optic WaveQU[des,
used in optoelectronic 2.able to explain several gﬁg:gfgegptlcs
systems. transmission media Yudoyono, G 2001

3.Explain the used in optoelectronic Lecture Notes on
application of systems and Optoelectronics.
waveguides in their waveguide Unpublished work
role in the field of applications clearly
integrated and in detail
communications/optics

Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment
10 Able to explain the 1.Explains the Criteria: Lectures, Lectures, questions Material: 4%
a;;r\)llécgegiggsogs transmission medium, 1.capable of questions and a_nd answers, WAVEGUIDES:
transmission media light from a light transmission media, | answers, discussions, Total Internal
for optoelectronic source to be captured light from the light discussions | presentations and Reflection, Planar
systems by the detector. source to be captured | and ) watching ) Dielectric )

2 Explain several by the detector presentations 2_x 50 minute learning Wa\_/egu|des, l_:lber
transmission media section clearly 2x 50 minutes | videos Optic Wavegw_des,
used in optoelectronic 2.able to_ex_plain seyeral gﬁg::fgegpncs
systems. transmission media ) Yudayono, G. 2001

3.Explain the used in optoelectronic Lecture Notes on
application of systems and Optoelectronics.
waveguides in their waveguide Unpublished work
role in the field of applications in their
integrated role in the field of
communications/optics integrated

communications/optics

Form of Assessment :

Participatory Activities,

Project Results

Assessment / Product

Assessment

11 Able to explain the 1.Explains the Criteria: Lectures, Lectures, questions Material: 4%
‘i;lv;;p\)llécehtiggsogs transmission medium, 1.able to explain the questions and apd answers, WAVEGUIDES:
transr%ission media light from a light transmission medium, | answers, discussions, Total Internal
for optoelectronic source to be captured light from the light discussions | presentations and Reflection, Planar
systems by the detector. source to be captured | and ) watching ) Dielectric )
presentations | 2 x 50 minute learning | Waveguides, Fiber

2.Explain several
transmission media
used in optoelectronic
systems.

3.Explain the
application of
waveguides in their
role in the field of
integrated
communications/optics

by the detector clearly
and in detail

2.able to explain several
transmission media
used in optoelectronic
systems and
waveguide
applications clearly
and in detail

Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment

2 x 50 minutes

videos

Optic Waveguides,
Integrated Optics
References:
Yudoyono, G. 2001
Lecture Notes on
Optoelectronics.
Unpublished work




12 Able to analyze the 1.Discuss and Criteria: Lectures, Lectures, questions Material: 3%
function of opto understand optical 1.able to explain optical | questions and | and answers, PHOTODETEKTOR:
g:;g_g%]r:: system detectors as one detectors as one answers, discussions, Thermal detector

component of component of discussions presentations and and photon detector
optoelectronic optoelectronic and , watching , Reference:
systems systems clearly and in presenta_nons 2_>< 50 minute learning | Yudoyono, G. 2001
2 Explai detail 2 x 50 minutes | videos Lecture Note§ on
.Explain the types of etal _ Optoelectronics.
detectprs (elatgd to ) 2.able to explain the Unpublished work
changing light intensity types of detectors
into electrical related to changes in
quantities. light intensity into
electrical quantities
correctly
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment

13 Able to analyze the 1.Discuss and Criteria: Lectures, Lectures, questions Material: 4%
function of opto understand optical 1.able to explain optical | questions and | and answers, PHOTODETEKTOR:
gg‘é‘ég‘rg system detectors as one detectors as one answers, discussions, Thermal detector

component of component of an discussions presentations and and photon detector
optoelectronic optoelectronic system and ) Watchlng_ ) Reference:
systems correctly presentations 2.X 50 minute learning | Yudoyono, G. 2001
2 Explai 2.abl lain th 2 x 50 minutes | videos Lecture Note_s on
.Explain the types of .able to explain the Optoelectronics
detectors related to types of detectors Ug published WG‘rk
changing light intensity related to changes in
into electrical light intensity into
quantities. electrical quantities
clearly and in detail

Form of Assessment :

Participatory Activities,

Project Results

Assessment / Product

Assessment

14 Able to master and 1.Explains the data Criteria: Lectures, Lectures, questions Material: DISPLAY 3%
design ) transmission system 1.able to explain the questions and | and answers, DEVICES:
g?;?;lﬁﬁirgg}'acy from a system to the data transmission answers, discussions, Luminescen
devices visual/information system from a system | discussions presentations and Cathode Ray Tube

media owned by a to the and ) watching ) (CRT), Light
system properly visual/information gresS%ntapor:s 2.:1( 50 minute learning ELI‘EItDtIngL.qugeC tal
2.Explain the role of media owned by a xS0 minutes | videos (Dis I; (IE(UZID) rysta
display devices in life system Refrc)ergnces:
in a_lll fields. Exp!am 2.able to gxplam thg Yudoyono, G. 2001
active and passive _rok_e of_ dlspl_ay devices Lecture Notes on
display devices in life in all fields. Optoelectronics.
correctly Explain active and Unpublished work
passive display
devices.
Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment

15 Able to master and 1.Explains the data Criteria: Lectures, Lectures, questions Material: DISPLAY 4%
design i transmission system 1.able to explain the questions and | and answers, DEVICES:
ge;(t)eerlstétir;)pr};:y from a system to the data transmission answers, discussions, Luminescen
devices visuallinformation system from a system | discussions  { presentations and Cathode Ray Tube

media owned by a to the and i watchmgl ) (CRT.), L|ght
presentations | 2 x 50 minute learning | Emitting Diode

system

2.Explain the role of
display devices in life
in all fields. Explain
active and passive
display devices.

visual/information
media owned by a
system clearly and in
detail

2.capable of the role of
display devices in life
in all fields. Explain
active and passive
display devices
correctly

Form of Assessment :
Participatory Activities,
Project Results
Assessment / Product
Assessment

2 x 50 minutes

videos

(LED), Liquid Crystal
Display (LCD)
References:
Yudoyono, G. 2001
Lecture Notes on
Optoelectronics.
Unpublished work




16

Able to master and
design
optoelectronic
system display
devices

1.Explains the data
transmission system
from a system to the
visual/information
media owned by a
system

2.Explain the role of
display devices in life
in all fields. Explain
active and passive
display devices.

Criteria:

1.able to explain the
data transmission
system from a system
to the
visual/information
media owned by a
system correctly

2.able to explain the
role of display devices
in life in all fields.
Explain active and
passive display
devices clearly and in
detail

Form of Assessment :
Assessment of Project
Results / Product
Assessment, Practices /

Lectures,
questions and
answers,
discussions
and
presentations
2 x 50 minutes

Lectures, questions
and answers,
discussions,
presentations and
watching

2 x 50 minute learning
videos

Material: DISPLAY
DEVICES:
Luminescen
Cathode Ray Tube
(CRT), Light
Emitting Diode
(LED), Liquid Crystal
Display (LCD)
References:
Yudoyono, G. 2001
Lecture Notes on
Optoelectronics.
Unpublished work

30%

Performance

Evaluation Percentage Recap: Project Based Learning
No | Evaluation Percentage
1. | Participatory Activities 28.5%
2. | Project Results Assessment / Product Assessment 56.5%
3. | Practice / Performance 15%

100%
Notes

1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study Program graduate which
are the internalization of attitudes, mastery of knowledge and skills according to the level of their study program obtained through the learning

o g M 0w N

o~

9.

10.
11.

process.

The PLO imposed on courses are several learning outcomes of study program graduates (CPL-Study Program) which are used for the
formation/development of a course consisting of aspects of attitude, general skills, special skills and knowledge.
Program Objectives (PO) are abilities that are specifically described from the PLO assigned to a course, and are specific to the study material or
learning materials for that course.
Subject Sub-PO (Sub-PO) is a capability that is specifically described from the PO that can be measured or observed and is the final ability that
is planned at each learning stage, and is specific to the learning material of the course.
Indicators for assessing ability in the process and student learning outcomes are specific and measurable statements that identify the ability or
performance of student learning outcomes accompanied by evidence.
Assessment Criteria are benchmarks used as a measure or measure of learning achievement in assessments based on predetermined

indicators. Assessment criteria are guidelines for assessors so that assessments are consistent and unbiased. Criteria can be quantitative or

qualitative.

Forms of assessment: test and non-test.
Forms of learning: Lecture, Response, Tutorial, Seminar or equivalent, Practicum, Studio Practice, Workshop Practice, Field Practice, Research,
Community Service and/or other equivalent forms of learning.
Learning Methods: Small Group Discussion, Role-Play & Simulation, Discovery Learning, Self-Directed Learning, Cooperative Learning,

Collaborative Learning, Contextual Learning, Project Based Learning, and other equivalent methods.
Learning materials are details or descriptions of study materials which can be presented in the form of several main points and sub-topics.
The assessment weight is the percentage of assessment of each sub-PO achievement whose size is proportional to the level of difficulty of

achieving that sub-PO, and the total is 100%.
12. TM=Face to face, PT=Structured assignments, BM=Independent study.
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