ENGR 2218 — Digital Logic
Number Systems

Analog versus Digital Quantities

Analog: Continuous values

Digital: Discrete set of values

Binary Digits

- Digital: Binary Number System
Two Digits: 0and 1
0: Represented by a lower voltage
1: Represented by a higher voltage
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Number Systems
- Decimal Number System: Base 10 weighted system
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- Binary Number System: Base 2 weighted system
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Binary-to-Decimal Conversion
- Take each digit, multiply by its corresponding weight, and add
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Decimal-to-Binary Conversion
- Method 1: Trial and Error
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- Method 2: Repeated Division by 2

- Divide the decimal number by 2 until zero is reached (round down)
- Remainder: Oor1

- The binary number is the remainder in reverse order
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Convert w4, = Rinary
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Hexadecimal System

- Computers and microcontrollers use binary

- Shorthand and instructions use hexadecimal

- Base 16 weighted number system (10 numbers and 6 alphabetic characters)
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Binary-to-Hexadecimal Conversion
- Divide the binary number into 4-bit groups (nibbles) starting at the LSB
- Find the equivalent hexadecimal digit
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Hexadecimal-to-Binary
- Reverse the process
- Each hexadecimal is converted to a 4-bit binary code

CO(\UC{“\_ D%C’\(b to b\lf\Or\/

1O\ |0Go 1100 OO0G|

= ({0} (000 \\0OO OOoOol,

Hexadecimal-to-Decimal Conversion
- Use the weighted system
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Decimal-to-Hexadecimal Conversion
- Divide by 16
- More possibilities with remainders

imal
cy2 to lhe xadecim
Conver® 'e Remeainder

542 /1, 23 Iy =E —LsB
/1o z l
2/l O 2 - M58

g""Z,o = 2IE,,



ENGR 2218 — Digital Logic
Number Systems

Binary Coded Decimal (BCD)
- Code, not weighted

- Each decimal digit is represented by a 4-bit binary code
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