
The University of Texas at Arlington
Lecture 2-1

Numeric Conversions
Hexadecimal, Decimal, Binary

CSE 3442/5442
Embedded Systems I

Based heavily on slides by Dr. Gergely Záruba and Dr. Roger Walker



Digital Information Units
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Base/Radix
“Has X Unique Symbols”

2 Binary
0, 1

10 Decimal
0 – 9

16 Hexadecimal
0 – 9, A – F
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Base/Radix
“Has X Unique Symbols”

2 Binary
0, 1

10 Decimal
0 – 9

16 Hexadecimal
0 – 9, A – F

8   Octal
0 – 7

“No one cares”
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Base/Radix
“Has X Unique Symbols”

2 Binary
0, 1

10 Decimal
0 – 9

16 Hexadecimal
0 – 9, A – F
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Base-2

2n dec hex 2n dec hex
20 1 1 211 2048 800
21 2 2 212 4096 1000
22 4 4 213 8192 2000
23 8 8 214 16,384 4000
24 16 10 215 32,768 8000
25 32 20 216 65,536 10,000
26 64 40 217 131,072 20,000
27 128 80 218 262,144 40,000
28 256 100 219 524,288 80,000
29 512 200 220 1,048,576 100,000
210 1024 400 221 2,097,152 200,000
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8-Bit Binary Numbers
(0 – 255 dec)

0b 1 0 0 1 1 1 0 1
27   26    25   24 23 22 21    20

Dec:  128  64   32   16    8    4      2     1

Dec: 128 + 16 + 8 + 4 + 1 = 157
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Binary to Hex
“Split into 4s”

0b110101011011
110101011011

1101    0101    1011    bin
13         5          11     dec
D         5           B      hex

 0xD5B   or   D5BH
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111

001110011111
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111

001110011111

0011    1001    1111    bin
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111

001110011111

0011    1001    1111    bin
3          9 15     dec
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111

001110011111

0011    1001    1111    bin
3          9 15     dec
3         9          F      hex
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Binary to Hex
“Split into 4s”

0b1110011111
1110011111

001110011111

0011    1001    1111    bin
3          9 15     dec
3         9          F      hex
 0x39F  or  39FH
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Hex to Binary
“Expand to 4s”

0x26A

2         6        A     hex
10     110   1010    bin

0010   0110   1010    bin

 0b1001101010
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Hex to Decimal

0xE91 = E9116

E x 162 + 9 x 161 + 1 x 160

14 x 162 + 9 x 161 + 1 x 160

3,584   +   144    +    1
 3,72910
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Decimal to Hex
60310

http://www.rapidtables.com/convert/numb
er/decimal-to-hex.htm 17

http://www.rapidtables.com/convert/number/decimal-to-hex.htm
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