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❖ Agenda for today

❖ 2025F-ECE 0201: Digital Circuits & Systems, Lab

 Instructor : Jeungphill Hanne



Monday 1 8 15 22 29 6 13 20 27 3 10 17 24 1 8 15 22 29 5 12 19 26 2 9 16 23

Tuesday 2 9 16 23 30 7 14 21 28 4 11 18 25 2 9 16 23 30 6 13 20 27 3 10 17 24

Wednesday 3 10 17 24 1 8 15 22 29 5 12 19 26 3 10 17 24 31 7 14 21 28 4 11 18 25

Thursday 4 11 18 25 2 9 16 23 30 6 13 20 27 4 11 18 25 1 8 15 16 29 5 12 19 26

Friday 5 12 19 26 3 10 17 24 31 7 14 21 28 5 12 19 26 2 9 16 23 30 6 13 20 27

Saturday 6 13 20 27 4 11 18 25 1 8 15 22 29 6 13 20 27 3 10 17 24 31 7 14 21 28

Sunday 7 14 21 28 5 12 19 26 2 9 16 23 30 7 14 21 28 4 11 18 25 1 8 15 22 1

SCU Week 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

SCU Term                                                                                                                                                                     2025 Fall Teaching Weeks               Final Weeks Winter Recess

SCUPI Academic Calendar for 2025-2026 Fall

Feb.Jan.

Notes:

Registration:

Make-up Exams: Sept.4-5

Classes begin: Sept. 08

Sep. Oct. Nov. Dec.

1st Midterm 2nd Midterm Final

This schedule is preliminary!!

1. SCUPI 2025 Fall Academic Calendar

• Academic Calendar : Midterms & Final etc. 



1. SCUPI 2025 Fall Academic Calendar

But, you can come to my office anytime when I am in my office ^^

• My Schedule : Office hours etc.

Class time Monday Tuesday Wednesday Thursday Friday

08:15-09:00

09:10-09:55

10:15-11:00
Digital Circuits & Systems

ECE 0201 N209 Sec 2

Digital Circuits & Systems

ECE 0201 N209 Sec 1

11:10-11:55
Digital Circuits & Systems

ECE 0201 N209 Sec 2

Digital Circuits & Systems

ECE 0201 N209 Sec 1

13:50-14:35
Digital Circuits Lab

 N206/207 Sec 2

Digital Circuits Lab

 N206/207 Sec 1

Applied Discrete Math Math

0480 S106

14:45-15:30
Digital Circuits Lab

 N206/207 Sec 2

Office Hour Sect 1

Digital Circuit N-412

Digital Circuits Lab

 N206/207 Sec 1

Applied Discrete Math Math

0480 S106

15:40-16:25
Office Hour Sect 1

Digital Circuit N-412

Office Hour Sect 2

Digital Circuit N-412

Office Hour Sect 2

Digital Circuit N-412

Applied Discrete Math Math

0480 S106

Office Hour

Discrete Math  N-412

16:45-17:30
Office Hour Sect 2

Digital Circuit N-412

Office Hour

Discrete Math  N-412

Office Hour Sect 1

Digital Circuit N-412

Office Hour

Discrete Math  N-412

17:40-18:25

2024-2025 Spring Semester Course Schedule

Lunch Break



• Digital Circuits & Systems
   - Learn the fundamentals of digital electronics 

    and computers. Construct the digital circuits that 

    perform fundamental computing tasks

 • Text Book: Digital Design, With an Introduction to 

     the Verilog HDL, VHDL and System Verilog, Mano & 

     Ciletti, 6th ed.,2018, Pearson (ISBN: 9780134549897)

   - References: Fundamentals of Digital Logic with 

     Verilog Design, 3rd Ed. S. Brown and Z. Vranesic

    , 2014 (ISBN 978–0–07–338054–4) McGraw-Hill

     : Digital Electronics, Principles, Devices and Applications 

A. K. Maini, 2007 (ISBN 978-0-470-03214-5) 

     John Wiley & Sons

• Lecture : Jeungphill Hanne, PhD

      jeungphill.hanne@scupi.cn 

 - Office Hour: as shown in the Page 3 @ N-412

 • TA 

   - Lecture :  Rain Ye, Ocean Yu (all ECE juniors)

   - Lab : Aaron Chen, Brian Li (all ECE juniors)

   - Office Hrs : To be announced. 

• Course Format : Lecture, and Lab

• Course Grading

   - Lecture (60~70%) and Lab (30~40%)

2. Course Introduction

mailto:jeungphill.hanne@scupi.cn


• Digital Circuits & Systems
   - Learn the fundamentals of digital electronics 

    and computers. Construct the digital circuits that 

    perform fundamental computing tasks

 • Text Book: Digital Design, With an Introduction to 

     the Verilog HDL, VHDL and System Verilog, Mano & 

     Ciletti, 6th ed.,2018, Pearson (ISBN: 9780134549897)

   - References: Digital Fundamentals, 11th Ed. Thomas L. 

    Floyd , 2015 Pearson (ISBN: 978-1-292-07598-3)

     : Digital Electronics, Principles, Devices and Applications 

A. K. Maini, 2007 (ISBN 978-0-470-03214-5) 

     John Wiley & Sons

• Lecture : Jeungphill Hanne, PhD

      jeungphill.hanne@scupi.cn 

 - Office Hour: Mon/ Wed.(15:40-16:25) @ N-412

 • TA 

   - Lecture :  Rain Ye, Ocean Yu (all ECE juniors)

   - Lab : Aaron Chen, Brian Li (all ECE juniors)

   - Office Hrs : To be announced. 

• Course Format : Lecture, and Lab

• Course Grading

   - Lecture (60~70%) and Lab (30~40%)

2. Course Introduction

mailto:jeungphill.hanne@scupi.cn


2. Course Introduction

• Course Objective & Scope 

- Lecture Grading  : HW(15%), Quiz (5%), Midterm I (24%),  Midterm II (24%),  Final (25%)   and  

       Attitude(5% : Attendance, Focus, Engagement, Punctuality for HW, etc.)

• Course Grading :

→ < overall 60% attendance (might be failed for the course!)

- Objective 

 : Study the fundamental building blocks used in the design of modem digital electronics and 

   computers. Learn how to use and combine digital components to create circuits that perform 

   fundamental computing tasks such as arithmetic and storage of information.

- Scope & topics

 : Primary topics covered include Boolean algebra and binary arithmetic, combinational and 

  sequential logic circuits, Finite-State Machine (FSM), Hardware Design Language (HDL), and 

  Register Transfer Level (RTL) for digital design. Students extend their knowledge to practice by 

  way of hands-on laboratory exercises where various software and hardware tools are used to 

  design and test solutions for real-world applications. After completing this course, students 

  understand the design of digital computing systems at their most fundamental level and are able 

  to craft such systems using modern tools and techniques. 

Lecture (60~70%) and Lab (30~40%)

- Lab Grading  : Lab Hand Out reports with HW (60%), and Two tests for Labs (Midterm (15%) &  

       Final (15%)),  and Attitude (10%, ex. Attendance, Focus, Teamwork, Working Hard, Honesty, 

       etc.) 



Week ECE_0201(Digital Circuits 
& Systems)

Topics Assignment

Week 1 (9/08-9/14) Introduction & Chap 1 Syllabus & Introduction on Digital Circuits

Week 2 (9/15-9/21) Chap 1 Digital Systems and Binary Numbers HW1

Week 3 (9/22-9/28) Chap 2 Boolean Algebra and Logic Gates HW2

Week 4 (9/29-10/05) Chap 3 Gate‐Level Minimization

Week 5 (10/06-10/12) Chap 3 HW3

Week 6 (10/13-10/19) Chap 4 Combinational Logic

Week 7 (10/20-10/26) Mid Term  1 & Chap 4 HW4

Week 8 (10/27-11/02) Chap 5 Synchronous Sequential Logic

Week 9 (11/03-11/09) Chap 5 & Chap 6 Registers and Counters HW5

Week 10 (11/10-11/16) Chap 6 HW6

Week 11 (11/17-11/23) Chap 7 Memory and Programmable Logic

Week 12 (11/24-11/30) Chap 7 HW7

Week 13 (12/01-12/07) Chap 8 & Mid Term  2 Design at the Register Transfer level

Week 14 (12/08-12/14) Chap 8 HW8

Week 15 (12/15-12/21) Selected topics Finite State Machines (FSM)

Week 16 (12/22-12/28) Selected topics FSM Optimizations HW9

Week 17 (12/29-01/04) Selected topics Control and Datapath Design HW10

Week 18 (01/05-01/11) Selected topics Processor Design HW11

Week 19 (01/12-01/18) Review & Final

Week 20 (01/19-01/25)

• Tentative Course Schedule



4. Brief Introduction of Digital Circuit & Systems

• What is Digital Circuit & Systems and Why need it ?

• Scope of Digital Circuit and More



4. Brief Introduction of Digital Circuit & Systems

• What is Digital Circuit & Systems and Why need it ?

• Scope of Digital Circuit and More

- Two aspects for Digital Circuit & Systems

2) As being “computerized” by using the on, or off signal in   

    the electric circuit and more… 

   → Our course, mathematically-supported by called

      “Discrete Mathematics”

1) As discretizing the Analog signal and system 

  → Digitized Signal and System



- Brief Introduction of the LTI System (Linear-Time-Invariant)

• What is the LTI System ?

LTI System 

= X()

Output

iin , vin

iout , vout

Input

H() : Gain, or Transfer function

=Y()= H() X()

Linear : Linear Circuit (i.e. Differential Equation)

Time Invariant : Input don’t affect the system!

<LTI System> 

• Example

 

=H()
=Y()/X ()

1) Digitized Signal and System



• Gain & Phase shift → Frequency dependence

Gain   

  (H)

=
𝑩

𝑨

Phase shift

=
𝑶𝒖𝒕𝒑𝒖𝒕 𝑨𝒎𝒑𝒍𝒊𝒕𝒖𝒅𝒆

𝑰𝒏𝒑𝒖𝒕 𝑨𝒎𝒑𝒍𝒊𝒕𝒖𝒅𝒆

= 𝑶𝒖𝒕𝒑𝒖𝒕 𝑷𝒉𝒂𝒔𝒆 − 𝑰𝒏𝒑𝒖𝒕 𝑷𝒉𝒂𝒔𝒆

= 𝜽 − 𝟎°

1) Digitized Signal and System



• Electric Filter: Pass one part of the input, but Block the other part of the input

             (But No original signal change!)

- Example:  Pass “Certain Frequency” but Block “the other Frequency”

             (But No Amplitude Change!) → Low pass filter by Network Function”

<LTI System> 

iin, vin
Input

iout, vout

X( ) Y(  )

H(   )

Sampling : Discrete 
Input signals

Discrete Output signals

⋯

ℱ “Fourier  
Transform”

H( ω )

H( s )

s=j

Y()= H() X()

Y(s)= H(s) X(s)

1) Digitized Signal and System



• “Low pass filter”

𝑯 𝝎 = 

𝝎𝟎 ≡
𝟏

𝑹𝟐𝑪

 Called as “First Order Low Pass filter”

“Gain Decreasing”, so Low Frequency Wave signal passes only

→ “Low Pass filter”

“Low Frequency “

𝑯𝟎 ≡ −
𝑹𝟐

𝑹𝟏

When, 𝝎 ≪ 𝝎𝟎 Gain = 𝑯𝟎  → 𝑫𝑪

When 𝑯𝟎 < 𝟎  , = 𝟏𝟖𝟎°

& When 𝑯𝟎 > 𝟎 ,  , = 𝟎°

1) Digitized Signal and System



• “First-Order Low Pass filter” “Low Frequency Wave signal passes only

→ “Low Pass filter”

𝑯 𝝎 = 

1) Digitized Signal and System



• Ideal Filter for “Low Pass”, “High Pass”, “Band Pass” & “Band Stop(Notch)”

1) Digitized Signal and System



• “Digital Signal & Digital System

- “Why Discrete signals (not continuous signal, “ Digital” signal) ?

• “Analog” signals to “Digital” signal → By ADC (Analog-digital Converter) 

• “Digital” signals to “Analog” signal → By DAC (Digital to Analog Converter) 

<LTI System> 

• How to do it  : “Sampling” first → “Converting”

Output
Signal

Continuous Input Signals Continuous Output SignalsContinuous System ?

Linear-Time Invariant

1) Digitized Signal and System



- Analog vs. Digital signal in the LTI System (Linear-Time-
    Invariant)

H : Gain G, or Transfer function

<LTI System> 

Output
Signal

Fourier Transformation 

Laplace Transformation

Z Transformation

H()

X(n)

Y()= H() X()

X(sn)

H(s)

Fourier Series

X()

H(n)

X(s)

H(sn)

• Continuous Signal (Analog)

• Discrete Signal(Digital)

Y(s)= H(s) X(s)

Y(n)= H(n) X(n)

Y(sn)= H(sn) X(sn)

iin, vin

Input
Signal

iout, vout

X( ) Y(  )

H(   )
Sampling : Discrete Input Signals Discrete Output Signals

1) Digitized Signal and System



• Digital Logic Circuits : Can make the circuits to make realization for “Logic”

→ By Switch “On/OFF” in the circuit, “T/F” can be realized, and Circuit “Output”(i.e. 
current or light bulb on) can detect/represent(?) “Outcome” of “Logics”.

“Switch”

“Switch Off” “Switch On”

- Ex)

“Logical statement, p”
“F” “T”

“On”

“Circuit/Switch”

“Off”

2) being “computerized” 



• Digital Logic Circuits :Black Boxes and Gates

“Exclusive or?”

“Switch”

“Logical statement, p”

“Not”

“~p”

“Not”

“Not”

“Not”

So..

2) being “computerized” 



• Digital Logic Circuits : The Input/Output Table for a Circuit

~ Q

P

 P  ~ Q

P  ~ Q : Boolean expression

P  ~ Q

~ P

Q

~Q 

(~ P ~Q)

(~ P ~Q)  ~Q

2) being “computerized” 



• Digital Logic Circuits : Boolean Expression & Electrical Circuit (“Design”)

- NAND & NOR

P Q  R

P ~Q  R

• Some possible tips
1. First consider the possible “and”   

     circuits, by focusing on “T” outputs

2. Connect them by “or”

3. And check…

~P ~Q  ~R

(P Q  R)  (P ~Q  R)  (~P ~Q  ~R) 





1
1
0

0

1

0

0

0

1

0

1

0

0

0
0
1

0

0

1

1

0

1

0

0

0

0

2) being “computerized” 



• Binary Number Systems and Circuits for Addition

① Binary Representation of Numbers

• Number in Decimal (form) : Express the number by “Decimal” (0,1,2,…,9) 

                                                → Having kth digit in Decimal form 

• Number in Binary (form) : Express the number by “Binary” (0,1) 

                                              → Having kth digit in Binary form 

𝑎𝑘𝑎𝑘−1 ⋯ 𝑎1𝑎0 = ෍

𝑛=0

𝑘

𝑎𝑛10𝑛

𝑏𝑘𝑏𝑘−1 ⋯ 𝑏1𝑏0 = ෍

𝑛=0

𝑘

𝑏𝑛2𝑛

0 ≤ 𝑎𝑛 ≤ 9

0 ≤ 𝑏𝑛 ≤ 1

→ This is how two expressions are related to each other

2) being “computerized” 



• Binary Number Systems and Circuits for Addition

① Binary Representation of Numbers

② Binary Addition and Subtraction

𝑏𝑘𝑏𝑘−1 ⋯ 𝑏1𝑏0 = ෍

𝑛=0

𝑘

𝑏𝑛2𝑛

0 ≤ 𝑏𝑛 ≤ 1

𝑎𝑘𝑎𝑘−1 ⋯ 𝑎1𝑎0 = ෍

𝑛=0

𝑘

𝑎𝑛10𝑛
0 ≤ 𝑎𝑛 ≤ 9

2) being “computerized” 



• Binary Number Systems and Circuits for Addition

③ Circuits for Computer Addition

→ Circuit for “Binary addition”

• Addition of “Two Binary 1st digits, P(0,1), Q(0,1)” : Half-Adder

• Addition of “Three 1st digits, P (0,1), Q(0,1), R(0,1)” : Full-Adder

P Q
“Carry”

“Sum” “And”

“Exclusive Or”

<Half-Adder circuit>

(0,1) 

(0,1) 

- Ex)

- When adding “two binary numbers”, need to add “Three 1st digits” together

“Half-Adder”

“Full-Adder”
<Full-Adder circuit>

2) being “computerized” 



• 2–5 Application: Number Systems and Circuits for Addition

3) Circuits for Computer Addition

→ Circuit for “Binary addition”

• Addition of “Two Three-digit Binary Numbers PQR+STU=WXYZ, where P’s is (0,1). : Parallel-Adder





Instructor : Jeungphill Hanne
Lab Coordinator : Aaron Chen (sect 1) & Brian Li (sect 2) 

• Text Book

    - Lab Hand outs for each lab (will be download in BB)

• Lab Coordinator

   - Aaron Chen, Junior student at SCUPI ECE

      2023141520295@stu.scu.edu.cn : Office Hour/Office will be announced

   - Brian Li, Junior student at SCUPI ECE

      2023141520010@stu.scu.edu.cn : Office Hour/Office will be announced

 •  Lab Course Format

  - Perform Lab ( 2 hour per week ) with a group members and Submit Lab report with HW 

     from Hand out

   - The total 12 labs will be executed almost every week, and two tests for labs will be offered.

•  Course Grading (Lab will cover the 30~40% of the ECE_0201 grade)

     (Thus, the course lecture will cover the 60~70% of the ECE_0201 grade)

   - Lab grading :

     Lab Hand out reports with HW (60%), and Two tests for Labs (Midterm (15%) &  Final (15%)), 

      and Attitude (10%, ex. Attendance, Focus, Teamwork, Working Hard, Honesty, etc.) 

Can be Flexible!

3. ECE_0201(Digital Circuits & System)_Lab Course

mailto:2023141520295@stu.scu.edu.cn
mailto:2023141520010@stu.scu.edu.cn


Week ECE 0201 (Digital Circuits & Systems) Topics Assignment

Week 1 (9/08-9/14) Introduction Introduction , Group Sorting & Lab Safety

Week 2 (9/15-9/21) Lab 1 Logic Abstraction (Breadboard, Switches) HW

Week 3 (9/22-9/28) Lab 2 Transistors as Switches 
(Breadboard, Discrete Transistors)

HW

Week 4 (9/29-10/05) Lab 3 Digital Logic Gates (7400-Series) HW

Week 5 (10/06-10/12) Break

Week 6 (10/13-10/19) Lab 4 Simplification of Boolean Functions (7400-Series) HW

Week 7 (10/20-10/26) Lab 5 Combinational Circuits (7400-Series) HW

Week 8 (10/27-11/02) Lab 6 Introduction to Field Programmable Gate Arrays (FPGA) HW

Week 9 (11/03-11/09) Break

Week 10 (11/10-11/16) Mid Term  Range : Lab1-Lab6

Week 11 (11/17-11/23) Lab 7 Logic Design with Combinational Logic Building Blocks 
(FPGA}

HW

Week 12 (11/24-11/30) Lab 8 Latches, Flip-Flops and Registers (FPGA) HW

Week 13 (12/01-12/07) Lab 9 Arithmetic Circuit Implementations (FPGA) HW

Week 14 (12/08-12/14) Break

Week 15 (12/15-12/21) Lab 10 Counters (FPGA) HW

Week 16 (12/22-12/28) Lab 11 Finite State Machines (FPGA) HW

Week 17 (12/29-01/04) Lab 12 Design of a simple CPU (FPGA) HW

Week 18 (01/05-01/11) Break

Week 19 (01/12-01/18) Final Range : Lab7-Lab12

Week 20 (01/19-01/25)

• Tentative Lab Course Schedule



❖Handling the data from the measurements

1. Significant Digits



2. Average and Standard deviation (i.e. Measure at least 5 times and more)



3. Error propagation



3. Error propagation

Ex). 



3. Error propagation
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