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Learning Project Based Learning
model
Program PLO study program that is charged to the course
Learning —
Outcomes | Program Objectives (PO)
(PLO) PO-1 Students are able to identify problems that can be solved using Embedded System devices in accordance with
engineering principles
PO -2 Students are able to formulate solutions to problems that will be solved using Embedded System-based devices
PO-3 Students are able to analyze the Embedded System devices used to increase the effectiveness and efficiency of the
systems used
PO -4 Students are able to analyze information data obtained from devices on Embedded System devices based on sensor
and actuator data
PLO-PO Matrix
P.O
PO-1
PO-2
PO-3
PO-4
PO Matrix at the end of each learning stage (Sub-PO)
P.O Week
1 2 31415 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
PO-1
PO-2
PO-3
PO-4
Short The Embedded Systems course is a course that uses a case study learning model aimed at approaches to designing and manufacturing
Course electronic equipment or devices that can be integrated with mechanical systems to solve certain problems. The Embedded System
Description | course explains how to determine, plan and realize an Embedded System, programming an Embedded System, and using the functions
or facilities contained in a microcontroller in an Embedded System.
References | Main :
1. Mastering STM32. Carmine Noviello. 2018
2. Programming with STM32: Getting Started with the Nucleo Board and C/C++. Donald Norris. 2018
3. Discovering the STM32 Microcontroller. Geoffrey Brown. 2016
4. Buku Ajar: Embedded System and Robotics. Idhar. 2017. Universitas Negeri Makassar
Supporters:
1. RMO0008 Reference Manual STM32F103xx
2. STM32F103C8T6 Datasheet




Supporting

lecturer

Prof. Dr. Bambang Suprianto, M.T.
Parama Diptya Widayaka, S.ST., M.T.

Help Learning,
Learning methods,

Final abilities of Evaluation U .
h learnin Student Assignments Learning
Week- | 8ach learning [ Estimated time] materials | ASSessment
stage Ref Weight (%)
(Sub-PO) " — - . - [ References ]
Indicator Criteria & Form Offline ( Online (online)
offline )
(1) (2) (3) (4) (5) (6) (7) (8)
1 Students are able 1.1. Explain the | Criteria: Lectures, Lectures, Discussions | Material: 1. 5%
&O ?xgt)]aln tpe definition of 1.Accuracy in Discussions | & Questions and Definition of
efinition of an Embedded explaining the & Answers Embedded
embedded system :
and the constituent System concepts and Questions | 2 X 50 System 2.
devices contained 2.2. Explain the definitions of and Embedded
in an embedded Answers System
concept of an embedded systems
system embedded 2.Accuracy in 2X50 ?onézse;c))tf?).
system in an explaining the yp
| ] tituent devi Embedded
electronic consti ueln evices Systems 4.
device . in a simple Examples of

3.3. Describe the embedded system Embedded
tools that make acco_rding to their System
up an function applications
Embedded 3.Accuracy in Library:
System identifying things to Textbook:

4.4. \dentify consider in Embedded
things that designing Systems and
must be embedded systems Robotics.
considered Idhar. 2017.
when Forms of Assessment Makassar
designingan |- o State
Embedded Participatory Activities, University

Project Results
System Assessment / Product
Assessment, Tests
2 Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: ARM 5%
to describe the able to explain 1.Accuracy in Discussions | & Questions and architecture,
architectural . . &
structure and the architecture explaining the ] Answers STM32
registers contained used in the architecture used | Questions 2 X 50 registers
in the STM32 STM32 in the STM32 2“01 Library:
microcontroller - ; nswers Discovering
microcontroller microcontroller

2.Students are 2.Accuracy in 2X50 ;ZZSJZM"’? "
able to explain explaining the Geoffrzg; rolier.
the_concept of concept_ of reglsters Brown. 2016
registers and and register bit
the function of configuration
register bit functions on the
configuration STM32
on the STM32 microcontroller
microcontroller

Form of Assessment :
Participatory Activities,
Tests
3 Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: 5%
::%ﬁégl?gftzleocks able to explain 1.Accuracy in Discussions | & Questions and STM32 clock
B oo the definition of explaining the & Answers system,
and clock register latt .
configuration on clock definition of clock | Questions | 2 X 50 STM32 clock
STM32-based 2.Students are 2.Accuracy in and registers
microcontrollers able to analyze analyzing how the Answers Library:
how clocks clock works 2X50 z’SCS?‘T”?A’é”ZQ
work 3.Accuracy in e
. Microcontroller.
3.Students are analyzing how to Geoffrey
able to analyze configure clock Brown. 2016

how to
configure clock
registers

registers

Form of Assessment :
Participatory Activities,
Tests




Stude?ts aLe able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: GPIO 5%
to explain the i i Discussions | & Questions and Library:
concept of GPIO able toleg_plaln 1'A°°“Ta.°V n & A Q Mast y
and register the definition of explaining GPIO nswers astering
! = it i 2 X 50 STM32.
configuration in GPIO definitions Questions .
using GPIO on the 2.Students are 2.Accuracy in and Carmine
%-irc'\r/lggomroller able to explain explaining GPIO ?r;(S\ggrs Noviello. 2018
GPIO mode modes i
3.Students are 3.Accuracy in M_aterla.l: GPIO
able to show showing how to ,Iglbrary. .
how to configure GPIO W?Z)gg%rggg
con_fl?ure GPIO registers Getting Started
registers ;
Form of Assessment : gggrggr’l\éug/eg
Participatory Activities, Donald
Tests Norris. 2018
Material: GPIO
Register
Library:
RM0008
Reference
Manual
STM32F103xx
Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: GPIO 5%
to apply able to use the 1.Ability to use the Discussions | & Questions and Configuration
gﬁg;ggen;'?g STM32 STM32 & Answers Library:
initialize and use configurator configurator Questions [ 2 X 50 Mastering
GPIOs to access application in application in GPIO | and STM32.
input and output GPIO configuration Answers Carmine
peripherals configuration 2 Accuracy in 2X50 Noviello. 2018

2.Students are
able to
configure GPIO
using the
STM32
configurator

3.Students are
able to apply
programming
languages in
using GPIO

configuring GPIO
using STM32
configurator

3.Ability to apply
programming
languages to use
GPIO

Form of Assessment :
Participatory Activities

Material: GPIO
Configuration
Library:
Programming
with STM32:
Getting Started
with the Nucleo
Board and C/C
. Donald
Norris. 2018

Material: GPIO
Register
Reference:
Discovering
the STM32
Microcontroller.
Geoffrey
Brown. 2016

Material: GPIO
Registers
Library:
RMO0008
Reference
Manual
STM32F103xx




Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: ADC 5%
to explain the able to explain 1 .Provisions in Discussions | & Questions and Library:
concept of ADC how ADC explaining how the | & Answers Mastering
and register ow plaining how the '
configuration in works ADC works Questions |2 X 50 STM32.
using ADC on the 2.Students are 2.Accuracy in and Carmine
STM32 able to show showing how the Answers Noviello. 2018
microcontroller how the ADC ADC registers work 2X50 .
register works and configuration Material: ADC
and 3.Accuracy in ,Iglbrary: .
configuration implementing or W?Z)g?%rggg
3.Students are using ADC Getting Started
able to ;
demonstrate Forms of Assessment ggg,?i,’,\éug/eg
the o . . Donald
implementation Participatory Activities, Norris. 2018
or use of ADC Project Results
Assessment / Product .
Assessment, Tests Material: ADC
Register
Reference:
Discovering
the STM32
Microcontroller.
Geoffrey
Brown. 2016
Material: ADC
Register
Library:
RMO0008
Reference
Manual
STM32F103xx
Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: ADC 5%
to apply able to use the 1.Ability to use the Discussions | & Questions and Library:
gﬁg;gg‘en;'?g STM32 STM32 & Answers Mastering
initialize and use configurator configurator Questions | 2 X 50 STM32.
the ADC on the application in application in ADC | @nd Carmine
STM32 ADC configuration Answers Noviello. 2018
microcontroller configuration 2. Ability to configure 2X50 )
2.Students are ADC using STM32 Material: ADC
able to configurator ,Islbrary: )
configure the 3.Ability to apply W'I‘tc;,g?.ﬁx/ln;gg
ADC using the programming Getting Started
STM32 languages in using with the Nucleo
configurator ADC Board and C/C
3.Students are  Donald
able to apply F°".".°f Assessment : Norris. 2018
programming Participatory Activities,
languages in Practice/Performance Material: ADC
using ADC Register
Library:
RMO0008
Reference
Manual
STM32F103xx
MIDDLE Material: 5%
SEMESTER Forms of Assessment |2 X 50 clock, ADC,
EXAMINATION / . GPIO
'\EA>I(I,DAI\S/IIENMAI‘EI'?<;)I—ER Participatory Activities, Library:
Practice/Performance, Mastering
Tests STM32.
Carmine

Noviello. 2018

Material:
clock, ADC,
GPIO

Library:
Programming
with STM32:
Getting Started
with the Nucleo
Board and C/C
. Donald
Norris. 2018

Material:
register clock,
ADC, GPIO
Library:
RMO0008
Reference
Manual
STM32F103xx




9 Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: 5%
to explalnfthe able to explain 1.Accuracy in Discussions | & Questions and timer/counter
ﬁ%”ec,‘f(?éfme, and how a explaining how the [& Answers Library:
register timer/counter timer/counter Questions | 2X 50 Mastering
configuhration in works works an ‘(S:TM3,2-
using the N nswers armine
time?/counter found 2.Students are 2.Accur‘a$:y in 2 X50 Noviello. 2018
on the STM32 ':ble to explain Sr?]secr;gr;%tt;?w
microcontroller ow .

timer/counter registers work Materlal:
registers work tlr_’ner/counter
Forms of Assessment Library:
: Programming
Participatory Activities, with STM32:
Project Results Getting Started
Assessment / Product with the Nucleo
Assessment, Tests Board and C/C
. Donald
Norris. 2018
Material:
timer/counter
registers
Library:
RMO0008
Reference
Manual
STM32F103xx

10 Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: 5%
toapply able to use the 1.Accuracy in using | Discussions | & Questions and timer/counter
Banguages 16 STM32 the STM32 Answers Library:
initialize and use configurator configurator Questions | 2X 50 Mastering
timers/counters on application in application in and STM32.
the STM32 timer/counter timer/counter Answers Ca”?”’”e
microcontroller configuration configuration 2 X 50 Noviello. 2018

2.Students are 2.Accuracy in )
able to configuring Mate/rlal:
configure timers/counters E?;?;f;_umer
timers/counters using the STM32 Programming
using the configurator with STM32-
STM32 3.Accuracy in Getting Started
configurator applying with the Nucleo
3.Students are programming Board and C/C
able to apply languages in using . Donald
programming timers/counters Norris. 2018
languages to
use Form_of Assessment : Material:
timers/counters | Participatory Activities, timer/counter
Project Results registers
Assessment / Product Library:
Assessment RMO0008
Reference
Manual
STM32F103xx

11 Students are able 1.Students are Criteria: Lectures, Lectures, Discussions | Material: 5%
E;%ﬁég:;ﬁlgftggrial able to.e?(-plain 1-ACCUra_cy in giscussions i Questions and gibl_iography
communication and the definition of explaining the ' nswers eries
register serial definition of serial | Questions 2 X 50 : Mastering
copfigura;icl)n in communication communication 2?12wers g;%f;ie
using serial i
com%wunication on 2.Students are 2.Accur_a_cy n 2 X 50 Noviello. 2018
the STM32 able to explain describing how

microcontroller

how serial
communication
works
3.Students are
able to
demonstrate
serial
communication
applications

serial
communication
works
3.Accuracy in
demonstrating
serial
communication
applications

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

Material:
Library Series
: Programming
with STM32:
Getting Started
with the Nucleo
Board and C/C
. Donald
Norris. 2018

Material:
UART/USART
Registers
Library:
RMO0008
Reference
Manual
STM32F103xx




12 Students are able 1.Students are | Criteria: PBL Material: 5%
toapply able to use the 1.Accuracy inusing |2 X50 Bibliography
programming STM32 the STM32 Series
languages to ) - : Mastering
initialize and use configurator configurator STM32
serial application in application in serial c -
cqmmunlcatlllon on serial configuration Nz‘r/r}:/r/f 2018
microcontrollers configuration 2.Accuracy in -

2.Students are configuring serial .

. Material:
ablef_to lcjzlr?f? ﬁ;’;ﬁsrz Library Series
configure 3 guraic : Programming
serials using . ccuracy in with STM32:
the STM32 applying Getting Started
configurator programming with the Nucleo

3.Students are languages in using Board and C/C
able to apply serials . Donald
programming Norris. 2018
languages in Form of Assessment :
using serials | Participatory Activities, Material:

Practice/Performance Serial register
Reference:
RM0008
Reference
Manual
STM32F103xx

13 Studerlns are ablle 1.Students are Criteria: PBL Material: 8%
to analyze simple able to look for 1.Student activity 2X 50 STM32
problems around roblems that 2.Accuracy in Peripherals
them, plan and p : 2 Library:
design STM32- can be solved determining y:
based embedded with embedded problems M?ﬁggng
zsr/cs)g?gnn?sto solve systems 3.Accuracy in garm ine

2.Students are analyzing problems Noviello. 2018
able to analyze F A ¢

roblems orm of Assessment : .
P Participatory Activities, Material:
3.Students are : STM32
able to Practice/Performance )

) Peripheral
determine the Library:
project topic Programming
and system to with STM32:
be created Getting Started

with the Nucleo
Board and C/C
. Donald
Norris. 2018

14 Students are able 1.Students are Criteria: PBL Material: 8%
to analyze simple able to plan a Evaluation Rubric 2 X 50 STM32
Pﬁgmem;na;%%nd diagrarrllaof the Peripheral
desidn STM32- embedded !:orms of Assessment k/;:srgr)’(;g
based embedded 11— -
systems to solve f,f;i?attggt will Parympatory Activities, STM32.
problems > Project Results Carmine

Students are | agsessment / Product Noviello. 2018

able to design | Assessment, Practices /

embedded Performance Material:

syste_m STM32

algorithms Peripheral

3.Students are Library:

able to design Programming

electronic with STM32:

embedded Getting Started

system designs with the Nucleo
Board and C/C
. Donald
Norris. 2018

15 Students are able 1.Student activity | Criteria: PBL Material: 8%
to create STM32- The system is running | 2 X 50 STM32
based embedded 2.Students are well Peripherals
systems to solve able to run o

Library:
problems emtt)edded Forms of Assessment Mastering
systems L o STM32.
Participatory Activities, Carmine

Project Results
Assessment / Product
Assessment, Practices /
Performance

Noviello. 2018

Material:
STM32
Peripheral
Library:
Programming
with STM32:
Getting Started
with the Nucleo
Board and C/C
. Donald
Norris. 2018




16 FINAL SEMESTER | Students are able | Criteria: PBL 15%
EXAMINATION / to demonstrate or i 2 X 50
FINAL SEMESTER | present the results |  -ACcuracy in
EXAMINATION of the system that presentation
has been created 2.System reliability
3.Reliability and
achievability of the
system
Forms of Assessment
Participatory Activities,
Project Results
Assessment / Product
Assessment, Practices /
Performance
Evaluation Percentage Recap: Project Based Learning
No | Evaluation Percentage
1. | Participatory Activities 43.52%
2. | Project Results Assessment / Product Assessment 20.35%
3. | Practice / Performance 21.01%
4. Test 14.18%
99.06%
Notes

1. Learning Outcomes of Study Program Graduates (PLO - Study Program) are the abilities possessed by each Study

o o > w DN

© o~

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 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.

10. Learning materials are details or descriptions of study materials which can be presented in the form of several main points

and sub-topics.

11. 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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