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Lectures Info 

Lecturers:  

Prof. Ossama Elnahas  -Dr. Dina Abdelhafiz-Dr. Bassant Tolba 

Credit hours (3) 

Requirements & Grading (Total 150 marks) 

Class work  and attendance (40 marks) 

Midterm exam (35 marks) 

Final Exam (75 marks) 
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What is Digital Design? 
In this course, we will study the main building blocks of any 

digital circuit. 

 

In the electrical and electronic circuits, we have resistance, 
capacitance, inductance, transistors … 

In the digital circuits, we have the AND, OR, NOT, … 

 

In the electrical and electronic circuits, we deal with 
continuous voltage. 

In the digital circuits, we are dealing with either 1 or 0. 
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Numbering System 15 
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Revision: Types of Numerical Systems 

 Decimal (Base 10): Uses digits 0-9. 

 Binary (Base 2): Uses digits 0 and 1. 

 Octal (Base 8): Uses digits 0-7. 

 Hexadecimal (Base 16): Uses digits 0-9 and A-F. 
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The Decimal System 

 

 Uses 10 digits: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 

  

 Description: Base 10, most commonly used in everyday life. 

 Structure: Each digit represents a power of 10 (e.g., 345 = 3×10² + 4×10¹ + 5×10⁰). 
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The Binary System 

 Uses 2 digits: 0 and 1.  

 Description: Base 2, used primarily in computing. 

 Structure: Each digit represents a power of 2 (e.g., 1011 = 1×2³ + 0×2² + 1×2¹ + 1×2⁰). 

 Example: The binary number 1101 represents 13 in decimal. 
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The Octal System 

 Uses 8 digits: 0, 1, 2, 3, 4, 5, 6, 7.  

 Description: Base 8, less common but used in some computing contexts. 

 Structure: Each digit represents a power of 8 (e.g., 257 = 2×8² + 5×8¹ + 7×8⁰). 

 Example: The octal number 17 represents 15 in decimal. 
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The Hexadecimal System 

 Uses 16 symbols: 0-9 and A-F (where A=10, B=11, C=12, D=13, E=14, F=15).  

 Description: Base 16, commonly used in programming and digital electronics. 

 Structure: Each digit represents a power of 16 (e.g., 2A3 = 2×16² + 10×16¹ + 3×16⁰). 

 Example: The hexadecimal number 1F represents 31 in decimal. 
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Decimal to Binary Conversion 

 Method: Repeatedly divide by 2 and record the remainder. 

 Example: Convert 13 decimal to binary: 

 13 ÷ 2 = 6, remainder 1 

 6 ÷ 2 = 3, remainder 0 

 3 ÷ 2 = 1, remainder 1 

 1 ÷ 2 = 0, remainder 1 

 Binary: 1101 
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Binary to Decimal Conversion 

 Method: Sum the powers of 2 for each digit. 

 Example: Convert 1101 binary to decimal: 

 

1×2³ + 1×2² + 0×2¹ + 1×2⁰ 

 

 = 8 + 4 + 0 + 1 = 13 
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Decimal to Octal Conversion 

 Method: Repeatedly divide by 8 and record the remainder. 

 Example: Convert 65 decimal to octal: 

 65 ÷ 8 = 8, remainder 1 

 8 ÷ 8 = 1, remainder 0 

 1 ÷ 8 = 0, remainder 1 

 Octal: 101 
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Octal to Decimal Conversion 

 Method: Sum the powers of 8 for each digit. 

 Example: Convert 17 octal to decimal: 

 1×8¹ + 7×8⁰  

 

 = 8 + 7 = 15 decimal 
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Decimal to Hexadecimal Conversion 

 Method: Repeatedly divide by 16 and record the remainder. 

 Example: Convert 31 to hexadecimal: 

 31 ÷ 16 = 1, remainder 15 (F) 

 1 ÷ 16 = 0, remainder 1 

 Hexadecimal: 1F 
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Hexadecimal to Decimal Conversion 

 Method: Sum the powers of 16 for each digit. 

 Example: Convert 2A3 to decimal: 

 

 2×16² + 10×16¹ + 3×16⁰  

 

 = 512 + 160 + 3 = 675 

 

9/29/2025 Digital Engineering Fall 2025 

26 



Summary 
1. What is Digital Design? 

 Digital design involves creating circuits that operate using discrete values, primarily binary (0s and 1s). 

 Focuses on the design of systems that process digital signals. 

2. Importance of Digital Systems 

 Digital systems are more reliable and flexible than analog systems. 

 Commonly used in computers, smartphones, and embedded systems 

3. Binary Number System 

 Digital systems use the binary number system (base-2), which employs two symbols: 0 and 1. 

 Understanding binary representation is essential for working with digital circuits. 

4. Logic Levels 

 Represents binary values with specific voltage levels: typically, a high voltage for 1 and a low voltage for 0. 

5. Logic Gates: 

  Basic building blocks (AND, OR, NOT, NAND, NOR, XOR, XNOR) that perform logical operations. 
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Practice Problems (Left to student to read) 

 Exercise 1: Convert 45 to binary. 

 Exercise 2: Convert 1010 to decimal. 

 Exercise 3: Convert 23 to octal. 

 Exercise 4: Convert 7F to decimal. 
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Exercise 1: Convert 45 to Binary (Left to student to read) 

 Method: Divide by 2 and record the remainders. 

 45 ÷ 2 = 22, remainder 1 

 22 ÷ 2 = 11, remainder 0 

 11 ÷ 2 = 5, remainder 1 

 5 ÷ 2 = 2, remainder 1 

 2 ÷ 2 = 1, remainder 0 

 1 ÷ 2 = 0, remainder 1 

 Binary: Reading the remainders from bottom to top, 45 in binary is 101101. 
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Exercise 2: Convert 1010 to Decimal (Left to student to read) 

Method: Sum the powers of 2 for each digit. 

 

 

 

 

 

Decimal: 8+0+2+0=10 
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Exercise 4: Convert 23 to Octal (Left to 
student to read) 

 Method: Divide by 8 and record the remainders. 

 23 ÷ 8 = 2, remainder 7 

 2 ÷ 8 = 0, remainder 2 

 Octal: Reading the remainders from bottom to top, 23 in octal is 27. 
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Exercise 4: Convert 7F to Decimal (Left to student to read) 

 Method: Sum the powers of 16 for each digit. 

 

 

 

 Decimal: 112+15=127112 + 15 = 127112+15=127 
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