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Binary Codes

Entry Question

What dose code mean?

Can you give example of codes?

c© Muhammad Mahmoud Complements & Signed Binary 2/ 16



Binary Codes

Objectives

1 Binary Codes
Decimal Codes
Gray Code
ASCII Code
Error-Detecting Code

c© Muhammad Mahmoud Complements & Signed Binary 3/ 16



Binary Codes

Introduction
Decimal Codes
Gray Code
ASCII Code
Error-Detecting Code

Why Coding?

Digital systems and circuits can only store one of two states,
“0” and “1”.

One bit can represent two elements only!

With n bits, we can produce 2n different combinations.

To represent m elements, we need n bits, where 2n ≥ m.
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Coding

Example:

How many bits are needed to represent the primary and
secondary compass points? (e.g., N, S, E, W, NE, SE, NW,
SW)

N 000
NE 001
E 011
SE 010
S 110
SW 111
W 101
NW 100
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Binary-Coded Decimal Code

How many bits do we need to code the decimal digits?

What if we dedicated four bits for every decimal digit (BCD)?

0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001

64→ 0110 0100 instead of (1000000)2

185→ 0001 1000 0101 instead of (10111001)2
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BCD Addition

If 0 ≤ Sum ≤ 9 then, sum in BCD = sum in binary.

If 10 ≤ Sum ≤ 19 then, sum in BCD consists of 8 bits which
is not equal to the sum in binary. Corrected by adding 0110 to
the binary sum.

4 → 0100 4 → 0100
+5 → 0101 +8 → 1000

9 → 1001 12 → 1100
+0110

0001 0010
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Decimal Arithmetic

Similar to binary, the sign in signed BCD is represented by the
most significant digit.

“0000” → +ve, “1001” → -ve.

Arithmetic operation using 10’s complement.

Solve this in BCD : (+375)+(-240).

the 10’s complement of (-)240 is (9)760.

0 375
+9 760

�10 135
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Decimal Codes
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Gray Code

To represent analog data that have been converted to digital.

Switching between two consecutive numbers requires one bit
switching only.
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Example

Direction Gray Code Decimal Code

N 000 000
NE 001 001
E 011 010
SE 010 011
S 110 100
SW 111 101
W 101 110
NW 100 111
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ASCII Code

American Standard Code for Information Interchange.

26 UPPAER + 26 lower case letters + 10 numerals + 32
special characters + 34 control characters = 128 =27

column row︷ ︸︸ ︷
b7b6b5

︷ ︸︸ ︷
b4b3b2b1

c© Muhammad Mahmoud Complements & Signed Binary 12/ 16



Binary Codes

Introduction
Decimal Codes
Gray Code
ASCII Code
Error-Detecting Code

ASCII Code

c© Muhammad Mahmoud Complements & Signed Binary 13/ 16



Binary Codes

Introduction
Decimal Codes
Gray Code
ASCII Code
Error-Detecting Code

Error-Detecting Code

A method for error detection in binary numbers transmission
→ parity bit.

An extra bit included with the binary number to make the
total number of 1’s transmitted either odd or even.

Example:
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Next Lecture

Binary Logic
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