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Course Description of “Embedded Systems Design”:

Introduction to microcontroller-based embedded systems design and

Implementation. It includes embedded system types, microcontroller

architecture, programming, 1/O interfacing, task scheduling, interrupt

management and other related topics.

After finishing the course the student should be able to:-

» Analyze microcontroller-based systems design & implementation.

» Design single-chip embedded systems for different applications.

» Select the suitable microcontroller chip and/or single-board
microcontroller for a certain application.

» Perform all necessary calculations regarding the interfacing and
execution time required for embedded systems.
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On completing the course, students will be able to have to following skills:

Sow>

. Knowledge and understanding:
. Intellectual skills:

. Professional and practical skills:
. General and transferrable skills:
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Table: Learning Outcomes Matrix for Core Modules (Computer Eng.)

Module

A-Knowledge of Understanding | B- Intellectual Skills | C-Practical Skl D- Transferable Skills
Al A2 A3| A4|AS| A6|AT| BI|B2{B3|B4|B5|C1|C2| C3|C4| C5|C6|D1|D2|D3|D4|D5|D6

Programmmg Lang

Eng. Analysis(2)

. Discrate Math

0. 0. Programmmg

Software Lab. (1)

[ Data Structures
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1 Table: Learning Qutcomes Matrix for Core Modules (Computer Eng.)
— ¢ _ — . S — -
=y Vodge | AKaovedgeof Understanding [ 8- otelctualSkils | C-Pracical Skils D Transferabe Skl
3. AL|A2(A3| A4[AS|A6|AT|B1|B2[B3|B4|BS| CI|C2|C3{C4[{C3|C6|D1|D2|D3|D4|D5|Dé
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Table: Learning Outcomes Matrix for Core Modules (Computer Eng.)

E wowndm@ B-Intellectual Skils | C- Practical Skill D- Transferable Skill
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Table: Learning Outcomes Matrix for Core Modules (Computer Eng.)
\odule A-Knowledge of Understanding | B- Intellectual Skils | C-Practial Skl D- Transferable Skill
Al{A2|A3[A4[AS] AG|AT|BI| B2| B3| B4|BS| C1{C2| C3| C4| C5|C6{D1{D2| D3| D4{D5|Dé
Programming Lang
Eng. Analysts(2)
Discrete Math ||
0.0. Programmmg
| Softwate Lab. (1)
Data Structures
&Algorithms
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:(Course Academic Calendar) (ss¥) ay 583l

HW/Project

-

Project
Selection

HW1

Assignmentl

b/
Week Basic and support material to be covered
= 1 Introduction: Mechatronics systems and Measurement
19 Oct 2015 | systems. Sensors, Signals, and Systems;
j 2 Sensor Characteristics: Sensor Classification; Units of
-'ej 26 Oct 2015 | Measurements. Transfer Function, Sensitivity, Calibration.
— o 3 Sensor  Characteristics:  Nonlinearity, = Repeatability,
. :1: Resolution; Dynamic Characteristics; Accuracy; Reliability;
' 2 Nov 2015 | Application Characteristics; Uncertainty
4 Physical Principles of Sensing: Electric Charges, Fields,
1 Capacitance, Magnetism, Induction, Resistance, Piezoelectric
= ¢ Effect, Hall Effect, Thermoelectric Effects, Dynamic Models
47 9 Nov 2015 | of Sensor Elements.
D g 5 Interface Electronic Circuits: Input C/Cs of Interface
) 16 Nov 2015 | Circuits, Amplifiers, Light-to-Voltage Converters, Excitation
j, 3 Circuits, ADC.
Y } 6 Interface Electronic Circuits:, ADC, Bridge Circuits, Noise
*®%| | 23 Nov 2015 |in Sensors and Circuits.
) 7 Motion Detectors: Ultrasonic Detectors, Microwave Motion
‘ Detectors, Capacitive Occupancy Detectors, Optoelectronic
: 30 Nov 2015 | Motion Detectors, Optical Presence Sensors, Pressure-

Project
(Phasel)

Gradient Sensors.
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Assessment Instruments

First Exam. 20%
Second Exam. 20%
Quizzes, Project & Presentation 20%
Final Exam 40%
Total 100%
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o5 e 1
95 A sl 2 2
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20 Jas A Sdele A 1
Cfad il oldalea . _ _
ﬁg "; m;I e _:.' 2 630263 Az ! Add 5
00 | susan = | 4
20 A jlam (5 8.2 1 630313 AEEA) clatlad 6
o0 Jas A Sl s 1 630411 iy et e | iy 7
20 il al® s 1 630414 FICHI-L PR PRL PN SR I
50 | cwms | 1 | Sl | == [




Part A: Course achievement
Table (1): Achievement percentage of the course according to the Learning Qutcomes

Al
%Eng ‘ B- Intellectual Skills C- Practical Skills D- Transferable Skills
5 A & Module
st Bl B2 B6 C4 C5 Cé6 [Cl10| D2 [ D3 D5 D7
Logic Circuits | 4/ Y Y Y Y Y ol Y Y y y y y y
Achievement % | 00% | 95% | 95% | 90% | 90% | 95% | 80% | 95% | 00% | 90% | 90% | 95% [ 95% | 85%

Part B: Exam Evaluation

Table (2): Questions' exam evaluation according to the Learning QOutcomes
B- Intellectual

59 dla—aYy)

e Question S kils C- Practical Skills D- Transferable Skills
A % no. A6 BI [BI | B6 | CA ] C5 [ Co [CIO|[DI D3| D5 [ D]
h Q1 300 | 40% 70% 30% | 10% 10% 0%
Q2 15% 25% | 30°: | 30% 30%% 30%: | B0%
1 Q3 15% 25% 75% 50% 30%% 30% | 40%
Q4 15% | 80% | 25% | 73% 30% | 30% 30%: 80%
_fl' Q3 13% | 25% 80% 83% 30% 10%
Q6 80% 60% | 100% 70% | 40% 10%

) al)

.g Table (3): Student percentage who answered questions
) Question| Percent of students Percent of students
j 27 Course Name: Logic Circuits No. |answered 30% or more answered 100 % correctly]
v } Course Number: 0630211 Q1 30% 20%
o0 Imstructor: Dr. Qadri Hamarsheh Q2 60% 15%
9 Final Exam: 2014-2015-2%4 Semester Q3 3504, 10%
a2 Q4 60% 20%
. Q5 T0% 15%
vdl' Q6 50% 10%
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Philadelphia University
Faculty of Engineering

ttif' ) Curriculum Comparison with International Universities
Iy ¥ B.5c. Mechatronics Engineering
b 1
3,9 1 Credit Hours
tems University. Of | Waterloo
= California Canada
Unrversity Requirements 27 17 | 27 21% | 6 4% | 10 8%
j 115 E Faculty Requirements 20 16% | 27 21% | 33 23% |21  16%
a E = Department Fequirements 104 67% | 77 38% | 107 73% | 104 77%
3 Total 160 131 146 135
—_ J - Languages (English) G
¥ B : . .E—- E Languages (Arabic) 3
2 : £ Human Crvilization ] 18 8
.1 E E‘ Computer Skills 6 g B
P Electives 6
Ap— J'
q 5 Total 21+3e 27 ] 8
') = Mathematics 12 16 15 16
- _g = E Engmesrmg Fundamentals e
! E E Engmeermg Skills 11
£ = & Chemistry - 4 (3+1ab) 3
3 } P Entrepreneurship 3 3 5
') Total 23+3e 27 33 35
) —| Static + Dynamics + Machmery Vibration 13 0 12 12
X = £| 3| Stength of Material + Design + Drawing 11 6 12 0+ Lab
, y 4 E £l = Thermodynamics + Fluids + Heat-transfer 7 0 12 0 = Lab
E'E_ ~ Elect. Circuit + Elect. Machmes 11 3 4 0 +Lab
= E Electronics + Microelectronics 7 3 N 0+ Lab
2015/10/6 = Logic circuit + Microprocessor 11 R 0 3+31Lab




Philadelphia University

g;/ ) Faculty of Engineering
g‘( J§ Curriculum Comparison with International Universities
“i\ _th"é; B.5c. Mechatronics Engineering
v'/)fEP;‘g;a ;r.'i‘-‘\lc'» 'I:l'l:ﬂ.il Em]l':
= Items University Of | Waterloo
’ California Canada
j em| Automatic Control Medeling Simulation 10 3 12 ]
e £ - E Mechatronics Application Fobots PLC 11 5 12 0 + Lab (12)
"9 £ 5r| = Engmeerimg Material and Manufacturing 5 0 3 6+Lab (4)
— o E ~ = Wezsurement + Signals 1 0 4 6+1Lab
; . EE = Elective Special Courses 12 ] 15 3Lab
0 .
1 =5 = Ofhers 3Lab
E = Projects 3 3 3 3Lab
_ Wi
|=E1| é E Total Electives Oe Q 0 0
Tora I O (S

) al)

‘\,y.n
59 (lenall Aad il sAa

Remarks: Comparability with prominent universities:

‘ 80%-100% \ 60%-80% 40%-60%
Suggestions: Curriculum is:
‘ Excellent \ Satisfactory To be modified

L ]
[ ]
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