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WARNING…
Things are going to get a little technical...



Data in Memory
• Bits and Bytes

• A bit is a binary digit (0 or 1)
• A byte is 8 bits

• 0 to 255 in decimal
• 0x00 to 0xFF in hexadecimal

• Declaring variables
• When a variable is created, a 

certain amount of memory is 
reserved for that variable

• For an int, 2 bytes are reserved 
(0x0000 to 0xFFFF)

Decimal 
(Base 10)

Binary 
(Base 2)

Hexadecimal 
(Base 16)

0 0 0x0 (or 0x00)
1 1 0x1 (or 0x01)
2 10 0x2
3 11 0x3
4 100 0x4
5 101 0x5
6 110 0x6
7 111 0x7
8 1000 0x8
9 1001 0x9
10 1010 0xA
11 1011 0xB
12 1100 0xC
13 1101 0xD
14 1110 0xE
15 1111 0xF
16 10000 0x10



Arduino Variable Types: Numbers
• int : 

• Integer between −32,768 and 
32,767

• unsigned int : 
• Integer between 0 and 65,535

• long : 
• Integer between 
−2,147,483,648 and 
2,147,483,647 

• unsigned long : 
• Integer between 0 and 

4,294,967,295

• double or float : 
• Decimal between 
−3.4028235*1038 and 
3.4028235*1038 with 6 or 7 
digitals of precision
• 0.002014186 
• 2014.186

• Arduino Reference page 
for full list of number types



Arduino: Arithmetic
• Integer arithmetic 

generates integers
• Pay attention to order of 

operations (Send: 0)

• Integer overflow:
• (0x7FFF + 1 = 0x8000)

• Conversion (Casting) (1)

• Avoid float arithmetic (2)
• Not exact
• Slower than int math

• Arduino Reference page for 
details



Other Arduino Variable Types
• void : Null
• boolean : true or false
• char :  ASCII Code Chart (3)

• (0 to 255, 0x00 to 0xFF)

Character Decimal Hexadecimal
! 33 0x21
# 35 0x23
& 38 0x26
0 48 0x30
1 49 0x31
2 50 0x32
A 65 0x41
B 66 0x42
C 67 0x43
a 97 0x61
b 98 0x62
c 99 0x63





Variables in Memory
Boolean 1 true = 0x01, false = 0x00

Char 1
See Hx values in chart at 
http://www.asciitable.com/ 

Bytes

Min 
Hexadecimal

Value

Median 
Hexadecimal

Value

Max 
Hexadecimal

Value

Byte 1 0x00 0x7F 0xFF
Integer or Short 2 0x8000 0x0000 0x7FFF

Unsigned Integer 2 0x0000 0x7FFF 0xFFFF

Long 4 0x80000000 0x00000000 0x7FFFFFFF
Unsigned Long 4 0x00000000 0x80000000 0xFFFFFFFF

Double or Float 4 0xFF7FFFFF 0x00000000 0x7F7FFFFF



Building a Simple System
• Why learn bytes?
• Wireless communication with Xbee radios

PC

Arduino Radio PC

ArduinoRadio



Adding Libraries
• Libraries extend the 

functionality of Arduino 
environment.

• Incorporate code written by 
other developers.

• Syntax:
• Starts with “#include”

• Filename:
• The filename of the library is placed 

between “<  >”
• All libraries are “.h” files

• Advice: Check examples



Exercises

• Work with a partner to complete Part 2 exercises.




