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How to Convert from Decimal to Hexadecimal

Hexadecimal is a base sixteen numeral system. This meansit has 16 symbols that can represent asingle digit,
adding A, B, C, D, E, and F on top of the usual ten numerals. Converting from decimal to hexadecimal is more
difficult than the...

Small Number Conversions
Decimal0123456789101112131415Hex0123456789ABCDEF
Steps

Method 1 of 2:

I ntuitive M ethod

DECIMALNUMBER SYSTEM
Uses ten different symbols

0,1,2,3,4,5,6,7,8,9 4
iz

HEXADECIMAL NUMBER
SYSTEM
Uses sixteen different symbols

1. 0:192:3:4:5:6:798:91
A,B,C,D,E.F

wiki

Usethismethod if you're a beginner to hexadecimal. Of the two approachesin this guide, thisoneis
easier for most people to follow. If you're already comfortable with different bases, try the faster method
below.

1. If you're completely new to hexadecimal, you might want to learn the basic concepts.
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Write down the powersof 16. Each digit in a hexadecimal number represents a different power of 16,
just like each decimal digit represents a power of 10. Thislist of powers of 16 will come in handy during
the conversion:

16° = 1,048,576

16% = 65,536

163 = 4,096

Find the largest power of 16 that fitsin your decimal number. Write down the decimal number you're
about to convert. Refer to the list above. Find the largest power of 16 that's smaller than the decimal
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¢16° =1,048,576
«16%= 65,536
e16%= 4,096
e16%= 256
16’
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If the decimal number you're converting is larger than 1,048,576, calculate higher powers of 16 and
add them to the list.

CONVERT
495 > HEX

e16°=1 048 576

*16*=65,536
*16°=4.096
*162=256
16 =16



number.
1. For example, if you're converting 495 to hexadecimal, you would choose 256 from the list above.

CONVERT
495 > HEX
1,93
256 /495

1tdigitof HEX
(256s place)
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Divide the decimal number by this power of 16. Stop at the whole number, ignoring any part of the
answer past the decimal point.
1. Inour example, 495 + 256 = 1.93... , but we only care about the whole number 1.
2. Your answer isthefirst digit of the hexadecimal number. In this case, since we divided by 256, the 1
isin the "256s place.”

FIND REMAINDER:
495 + 256=1.93

e1x256=256

*495-256=239 _

Find theremainder. Thistells you what's |eft of the decimal number to be converted. Here's how to
calculateit, just as you would in long division:
1. Multiply your last answer by the divisor. In our example, 1 x 256 = 256. (In other words, the 1 in
our hexadecimal number represents 256 in base 10).
2. Subtract your answer from the dividend. 495 - 256 = 239.



14,93
16 /239
2nd digit HEX \
(16s place)

6.
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Dividetheremainder by the next higher power of 16. Refer back to your list of powers of 16. Move
down to the next smallest power of 16. Divide the remainder by that value to find the next digit of your
hexadecimal number. (If the remainder is smaller than this number, the next digit is0.)
1. 239 + 16 = 14. Once again, we ignore anything past the decimal point.
2. Thisisthe second digit of our hexadecimal number, in the "16s place." Any number from 0 to 15
can be represented by a single hexadecimal digit. We will convert to the correct notation at the end

FIND REMAINDER:
e 14%x16=224
e 239-224=15

Find the remainder again. Asbefore, multiply your answer by the divisor, then subtract your answer
from the dividend. Thisisthe remainder still to be converted.

1. 14x 16 = 224.

2. 239 - 224 =15, so theremainder is 15.



239-224=(15)

Lastdigitof HEX
(1s place)
o /fremainder is (0- 15), stop

Repeat until you get aremainder below 16. Once you get aremainder from O to 15, it can be expressed
by a single hexadecimal digit. Write this down asafina digit.
1. Thelast "digit" of our hexadecimal number is 15, in the "1s place."

HEX|0[1/2/3/4/5/6/78/9| A |B|C |D| E| F
DEC/0[1/23/4/5/6/7'8 9[10111[1211311415

110 =146
14,0, =E46
1540 =F46

495,,= 1EF,,

Writeyour answer in the correct notation. You now know all the digits of your hexadecimal number.
But so far, we've only been writing them in base 10. To write each digit in proper hexadecimal notation,
convert them using this guide:
1. Digits 0 through 9 remain the same.
2. 10=A;11=B;12=C; 13=D;14=E; 15=F
3. In our example, we ended up with digits (1)(14)(15). In the correct notation, this becomes the
hexadecimal number 1EF.



CHECK:
HEX to DEC 1EF > (1)(14)(15)
16216'16°
(1)(14)(15)
1 | 15%1=15
- 14x16=224
10. 1%256=256

Check your work. Checking your answer is easy when you understand how hexadecimal numbers work.
Convert each digit back into decimal form, then multiply by the power of 16 for that place position. Here's
the work for our example:

1EF ?(1)(14)(15)

Working right to left, 15 isin the 169 = 1s position. 15 x 1 = 15,

The next digit to the left isin the 161 = 16s position. 14 x 16 = 224.

The next digit isin the 162 = 256s position. 1 x 256 = 256.

Adding them all together, 256 + 224 + 15 = 495, our original number.
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Method 2 of 2:

Fast Method (Remainders)



example: 317547—- HEX
19846
16 ] 317547
Lo
157
-144
135
-128
74 (
-64
107
= 96
11 wiki

Divide the decimal number by 16. Treat the division as an integer division. In other words, stop at a
whole number answer instead of calculating out the digits after the decimal point.
1. For thisexample, let's be ambitious and convert the decimal number 317,547. Calculate 317,547 +
16 = 19,846, ignoring the digits after the decimal point.

Find remainder:

dividend - (quotient x divisor) = remainder

317547 — (19846x16) = 11
1110 m B1E

Write down theremainder in hexadecimal notation. Now that you've divided your number by 16, the
remainder isthe part that can't fit into the 16s place or higher. Therefore, the remainder must be in the 1s
place, the last digit of the hexadecimal number.
1. Tofind the remainder, multiply your answer by the divisor, then subtract the result from the
dividend. In our example, 317,547 - (19,846 x 16) = 11.
2. Convert the digit into hexadecimal notation using the small number conversion chart at the top of
this page. 11 becomes B in our example.



1240
16 /19846 Find remainder:

16
38 19846 - (1240x16) = 6
_%4 610=64
-64

~06
0

Repeat the process with the quotient. Y ou've converted the remainder into a hexadecimal digit. Now to
continue converting the quotient, divide it by 16 again. The remainder is the second-to-last digit of the
hexadecimal number. This works from the same logic as above: the original number has now been divided
by (16 x 16 =) 256, so the remainder is the portion of the number that can't fit into the 256s place. We
already know the 1s place, so this remainder must be the 16s place.

1. Inour example, 19,846/ 16 = 1240.

2. Remainder = 19,846 - (1240 x 16) = 6. Thisis the second-to-last digit of our hexadecimal number.

=
e

wiki

T4

16/ 1240

-112
120 1240-(77x16)=8 8, = 8,
-442
8

4
18777 | | 77 4xt6)=13- L 13,,= D,

13

4<16 wl 41[}=41B
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Repeat until you get a quotient smaller than 16. Remember to convert remainders from 10 to 15 into
hexadecimal notation. Write each remainder down as you go. The final quotient (smaller than 16) isthe
first digit of your number. Here's our example continued:

1. Takethelast quotient and divide by 16 again. 1240/ 16 = 77 Remainder 8.

2. 77/ 16 =4 Remainder 13=D.



3. 416, so4isthefirst digit.

4.0=44 Check:
13, = Dy Alqcd | e2iad
g8 13x16°% = 53,248
610= 616 8x16” = il
1140= Bis 6x716 = 2
g 1x1= + L
| arsan, =(4D86B,;, 317547
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Complete the number. As mentioned earlier, you're finding each digit of the hexadecimal number from
right to left. Check your work to make sure you wrote them in the right order.
1. Our final answer is 4D86B.

2. To check your work, convert each digit back to a decimal number, multiply by powers of 16, and

sum the results. (4 x 16%) + (13 x 163) + (8 x 162) + (6 x 16) + (11 x 1) = 317547, our original
decimal number.

Y ou finished reading the article "How to Convert from Decimal to Hexadecimal" edited by the TipsM ake
team. We hope this article has provided you with many useful tech tips and tricks. Y ou can search for similar
articles on tips and guides. Thank you for reading and for following us regularly.
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