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When working with digital systems and computer architecture, understanding how to convert
denary (decimal) numbers into binary is fundamental. This process becomes especially important
when dealing with registers—small, fast storage locations within a computer's CPU that typically
operate using binary data. An 8-bit register, which contains 8 binary digits (bits), can represent
numbers from 0 to 255 in decimal. In this article, we will explore how to convert specific denary
numbers into their binary equivalents using an 8-bit register, focusing on the given numbers: 3, 5,
21, and 57.

Understanding the Basics of Binary and Denary
Systems

What Is the Denary (Decimal) System?

The denary system is the standard numbering system most commonly used in everyday life, based on
ten digits: 0 through 9. Each position in a denary number represents a power of 10, with the
rightmost digit representing 10”0, the next representing 10”1, and so on.

For example, the number 57 in denary can be broken down as:
-5x10"1 =50
-7x10nM0=7

Total: 50 + 7 = 57

What Is the Binary System?

Binary is a base-2 numbering system that uses only two digits: 0 and 1. It is the fundamental
language of computers because digital circuits operate using two states: on (1) and off (0).

Each position in a binary number represents a power of 2, starting from 2”0 on the right. For
example, the binary number 1011 translates to:

-1x273=8
-0x272=0
-1x271=2

-1x270=1



Total: 8+ 0 +2 4+ 1 =11 in denary

Why Use an 8-bit Register?

An 8-bit register can store 8 bits of data, allowing it to represent decimal numbers from 0 to 255.
This range makes it ideal for many computing tasks, including data processing, memory addressing,
and instruction execution.

In binary, an 8-bit number is often written as a sequence of 8 digits, such as 00000011. Leading
zeros are used for uniformity and to clearly indicate the size of the register.

Converting Denary Numbers Into Binary Using an 8-bit
Register

Let's now focus on converting each of the provided denary numbers into their 8-bit binary
equivalents.

1. Converting 3 to Binary
- Step 1: Find the largest power of 2 less than or equal to 3.

2™ =2

272 = 4 (which is greater than 3, so we don't use it)

- Step 2: Determine the bits:

-271: 1 (since 2 fits into 3)

-270: 1 (remaining 1 after subtracting 2 from 3)

- Higher bits (272, 273, etc.) are 0 because they are larger than 3.
- Step 3: Write the binary number:

Starting from the highest relevant bit (2”7) down to 270:

00000011

- Result: 3 in denary is 00000011 in binary.



2. Converting 5 to Binary
- Step 1: Find the largest power of 2 less than or equal to 5.

272 =4
273 = 8 (which is greater than 5)

- Step 2: Determine the bits:

PaN

-272: 1 (since 4 fits into 5)

-271: 0 (remaining 1 after subtracting 4)
270: 1 (remaining 1)

- Step 3: Write the binary number:
00000101

- Result: 5 in denary is 00000101 in binary.

3. Converting 21 to Binary
- Step 1: Find the largest power of 2 less than or equal to 21.

274 =16
275 = 32 (which is greater than 21)
- Step 2: Determine the bits:

-274: 1 (16 fits into 21)

- Remaining 5 (21 - 16)

-273: 0 (8 is too large)

-272:0 (4 is too large for remaining 5)
-271: 1 (remaining 5 - 4)

270: 1 (remaining 1)

A

- Step 3: Write the binary number:
00010101

- Result: 21 in denary is 00010101 in binary.



4, Converting 57 to Binary
- Step 1: Find the largest power of 2 less than or equal to 57.

275 =32
276 = 64 (which is greater than 57)
- Step 2: Determine the bits:

-275:1 (32 fits into 57)

- Remaining 25 (57 - 32)

-274: 1 (16 fits into 25)

- Remaining 9 (25 - 16)

-273: 0 (8 is less than remaining 9)
272: 0 (4 is less than remaining 9)
-271: 1 (remaining 9 - 8)

270: 1 (remaining 1)

PaN

- Step 3: Write the binary number:
00111001

- Result: 57 in denary is 00111001 in binary.

Summary of Conversions

| Denary Number | Binary (8-bit) |
I I |

| 3100000011 |

| 5100000101 |

| 21100010101 |

| 57100111001 |

Practical Applications of Binary Conversion

Converting denary to binary is not just an academic exercise; it has real-world implications in
various areas of computer science and digital electronics, including:

e Memory Addressing: Memory locations are addressed using binary numbers, and
understanding binary conversion is essential for programming low-level hardware access.

e Data Representation: Data such as characters, images, and sound are stored and processed
in binary formats.



¢ Instruction Sets: Machine instructions are represented in binary, and knowledge of binary
helps in understanding how computers execute programs.

 Digital Circuit Design: Designing circuits such as adders, multiplexers, and flip-flops require
a good grasp of binary logic.

Conclusion

Converting denary numbers into binary using an 8-bit register involves understanding the positional
value of binary digits and systematically translating each number. By breaking down the decimal
number into sums of powers of 2 and then encoding those into binary digits, we can accurately
represent any number within the 8-bit range.

The process demonstrated with the numbers 3, 5, 21, and 57 illustrates the fundamental method
used in digital systems, emphasizing the importance of binary understanding in computing. Mastery
of this conversion process is crucial for students, programmers, and hardware engineers working
with digital data, memory management, and system design.

Additional Tips for Binary Conversion

- Always start with the largest power of 2 less than or equal to the decimal number.

- Subtract the value of this power from the decimal number.

- Mark a '1' in the binary position for that power.

- Repeat with the remaining value for the next lower power of 2.

- Fill in remaining bits with zeroes.

- Remember, leading zeros are optional but help in maintaining consistent 8-bit representations.

By practicing these steps regularly, converting denary numbers to binary becomes an intuitive and
quick process, essential for anyone involved in digital electronics or computer programming.
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Frequently Asked Questions

What is the binary equivalent of the denary number 3 using an
8-bit register?
00000011

How do you convert the denary number 5 into binary with 8
bits?
00000101

What is the 8-bit binary representation of the denary number
21?
00010101

Convert the denary number 57 into binary using an 8-bit
register.

00111001

Why is it important to use 8 bits when converting denary
numbers to binary?

Using 8 bits ensures uniformity in data representation, allows for representing numbers up to 255,
and is standard in many computer systems for byte-level operations.

What is the maximum denary number that can be represented
with an 8-bit binary number?

205

How would you verify that the binary ‘00111001’ correctly
represents the denary number 57?

By calculating the decimal value: 0x128 + 0x64 + 1x32 + 1x16 + 1x8 + 0x4 + 0x2 + 1x1 =32 +
16 +8 + 1 =57.

Can all the given denary numbers be represented in 8-bit
binary? Why?

Yes, because all the numbers (3, 5, 21, 57) are less than 256, which is the maximum value for 8-bit
binary representation.



What steps are involved in converting a denary number to an
8-bit binary number?

Divide the denary number by 2 repeatedly, record the remainders, and read them in reverse order;
then pad with leading zeros to make it 8 bits long if necessary.

Additional Resources

Convert The Following Denary Numbers Into Binary Using 8-bit Register: 00000011 00000105
00010101 00111001

Introduction

In the realm of computer systems and digital electronics, understanding how numbers are
represented internally is fundamental. When working with binary systems, especially in
programming and hardware design, converting decimal (or denary) numbers into binary form is a
core skill. This is particularly true when using fixed-width registers—such as 8-bit registers—that
store data in binary format. Today, we will explore how to convert specific denary numbers into their
binary equivalents using an 8-bit register, focusing on the examples: 3, 5, 21, and 57. This process
not only enhances comprehension of binary systems but also underscores their importance in
computer architecture.

The Basics of Binary and 8-bit Representation

Before diving into conversions, it’s crucial to understand what binary numbers are and why 8-bit
registers are commonly used.

What is Binary?

Binary is a base-2 numeral system that uses only two symbols: 0 and 1. Each digit in a binary
number is called a bit, and a sequence of bits represents data in digital systems. For example, the
decimal number 5 is represented as 101 in binary.

Why 8-bit Registers?

An 8-bit register can store 8 bits, allowing for binary numbers ranging from 00000000 to 11111111.

This range corresponds to decimal values from 0 to 255. Using fixed-width registers simplifies data
processing, memory addressing, and hardware design.

Step-by-Step Conversion Process

Converting denary numbers to binary involves dividing the number by 2 repeatedly and recording
the remainders. The binary number is then read in reverse order of the remainders. Let's analyze



each number step-by-step.

Conversion of 3 (Denary) to Binary
Step 1: Divide by 2 and note the remainder

-3 + 2 =1, remainder 1
-1 + 2 =0, remainder 1

Step 2: Read remainders in reverse order
- Remainders: 1, 1

Step 3: Form the binary number

- Binary: 11

Step 4: Pad to 8 bits

- Add leading zeros to fit 8 bits: 00000011

Result: 3 in denary is 00000011 in binary.

Conversion of 5 (Denary) to Binary
Step 1: Divide by 2

-5 + 2 =2, remainder 1

-2+ 2 =1, remainder 0

-1+ 2 =0, remainder 1

Step 2: Read remainders in reverse
-1,0,1

Step 3: Form binary

- Binary: 101

Step 4: Pad to 8 bits

- 00000101

Result: 5 in denary is 00000101 in binary.



Conversion of 21 (Denary) to Binary
Step 1: Divide by 2

-21 + 2 =10, remainder 1

-10 + 2 = 5, remainder 0

-5 + 2 =2, remainder 1

-2 + 2 =1, remainder 0

-1 + 2 =0, remainder 1

Step 2: Read remainders in reverse
-1,0,1,0,1

Step 3: Form binary

- Binary: 10101

Step 4: Pad to 8 bits

-00010101

Result: 21 in denary becomes 00010101 in binary.

Conversion of 57 (Denary) to Binary
Step 1: Divide by 2

-57 + 2 = 28, remainder 1

- 28 + 2 = 14, remainder 0

-14 + 2 = 7, remainder 0

-7 + 2 =3, remainder 1

-3+ 2 =1, remainder 1

-1+ 2 =0, remainder 1

Step 2: Read remainders in reverse
-1,1,1,0,0,1

Step 3: Form binary

- Binary: 111001

Step 4: Pad to 8 bits

-00111001

Result: 57 in denary is 00111001 in binary.



Summary of Conversions

| Denary Number | Binary (8-bit) |
I | |

| 3100000011 |

| 5100000101 |

| 21100010101 |

| 57100111001 |

These conversions exemplify how simple division and remainders can be used to translate decimal
numbers into binary, and how padding ensures the binary number fits within the fixed size of an 8-
bit register.

Practical Implications of Binary Conversion

Understanding binary conversions is not merely an academic exercise; it has practical implications
in various areas of computing:

- Programming: Low-level programming languages like Assembly require precise binary or
hexadecimal representations of data.

- Hardware Design: Digital circuits rely on binary signals; designers must understand how to encode
and decode data accurately.

- Data Storage: Memory addresses and data are stored in binary, making these conversions essential
for effective memory management.

- Networking: IP addresses, for example, are often expressed in binary for subnet calculations.

Common Pitfalls and Tips
While converting denary numbers to binary is straightforward, some common pitfalls include:

- Incorrect padding: Always ensure binary numbers are padded to 8 bits when working with 8-bit
registers.

- Misreading remainders: Remember to read the remainders in reverse order (from last to first) after
division.

- Ignoring the range: Values should be within 0-255 for 8-bit representation; larger numbers require
more bits.

Tips for accuracy:
- Use a calculator or write down each step carefully.

- Practice with various numbers to build confidence.
- Double-check the binary number by converting back to decimal.



Conclusion

Converting denary numbers into binary within an fixed 8-bit register is a fundamental skill in
computing, bridging the gap between human-readable numbers and machine-understandable data.
By mastering the division-by-two method and understanding how to pad binary numbers to fit
specific register sizes, students and professionals can better understand how computers process and
store information. The examples of 3, 5, 21, and 57 highlight the simplicity and consistency of the
conversion process, reinforcing the importance of binary literacy in the digital age. Whether in
programming, hardware design, or networking, this knowledge forms the backbone of digital
technology's efficiency and reliability.
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