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Reserved Words
Standard Arduino ( C / C++ ) Reserved Words:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

int
byte
boolean
char
void
unsigned
word
long
short
float
double
string
array
static
volatile
const
if
else
for
switch
case
while
do
break
continue
return
goto

Breadboard Internal Connections

1/2 Breadboard

Power Rails

Parts Area

connected horizontally

connected vertically
( a-e & f-j )

Green lines represent connected elements

C/C++ Operators & Precedence
Level

Symbol

Description

Associativity

1

++
-()
[]
->
.

Prefix increment
Prefix decrement
Function call and subexpression
Array subscript
Structure pointer
Structure member

left to right

2

!
~
+
(type)
*
&
sizeof

Logical negation
1's complement
Unary negation
Unary plus
Type cast
Pointer dereference
Address of
Size of

right to left

3

*
/
%

Multiplication
Division
Modulus (integer remainder)

left to right

4

+
-

Addition
Subtraction

left to right

5

<<
>>

Bitwise left shift
Bitwise right shift

left to right

6

<
<=
>
>=

Less than
Less than or equal to
Greater than
Greater than or equal to

left to right

7

!=
==

Not equal to
Equal To

left to right

8

&

Bitwise AND

left to right

9

^

Bitwise exclusive OR (XOR)

left to right

10

|

Bitwise inclusive OR

left to right

11

&&

Logical AND

left to right

12

||

Logical inclusive OR

left to right

13

?:

Conditional test

right to left

14

+=
−=
×=
÷=
%=
<<=
>>=
&=
^=
|
=

Compound add
Compound subtract
Compound multiply
Compound divide
Compound modulus
Compound bitwise left shift
Compound bitwise right shift
Compound bise AND
Compound bitwise exclusive OR
Compound bitwise inclusive OR
Assignment

right to left

15

,
++
--

Sequence point (list separator)
Postfix increment
Postfix decrement

left to right

Kit Parts List
Description

Arduino Nano v3 Clone ( CH430 )

Half-Size 400 tie-point breadboard

12” / 30cm USB Type A - Mini-B
cable

30 LED WS2812b Addressable RGB
Strip

HC-SR04 Ultrasonic Ranging
Module

HC-SR501 Pyroelectric Infrared
Motion Sensor

XY Joystick module with button

SSD1306 128x96 OLED display
module
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Kit Parts List (continued)
Description

8Ohm 1w 12mm x 17mm speaker

10K Potentiometer

1500µF ( microFarad ) Electrolytic
capacitor

Switched battery box

4 AA battery cells

7mm LEDs

10mm LEDs
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Kit Parts List (continued)
Description
GL5528 Photoresistor
(LDR)

BMP180 pressure sensor

Rotary Encoder

Microswitches

FC-04 (HW) Sound detector
module

Male-Mail Dupont jumper wire
Male-Female Dupont jumper wire
Female-Female Dupont jumper
wire

Resistors ( 10K, 100, and 4.7K
Ohm )

Carrying case
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Assembly & Soldering
1> Potentiometer.
For breadboard use, the Potentiometer requires that wires be soldered to
its three connectors. Your kit should contain 3 sets of Red, Green & Black
wires of differing lengths. You will be using the middle length ( just over
2” ) for this task. Some may be pre-stripped. If not, strip approximately
1cm off each end.
There are several pictures of each step, please refer to them for details.
With the knob facing you, you will be attaching the Red wire to the leftmost side, the Green in the middle, and the black on the Right.

Wires prepped for solder

Insert and fold over the wires as pictured, you may need to use pliers to
get the fold fairly tight.
Steady the pot on the desk or using the helping hands, then touch the
soldering iron tip to both the wire and the metal ring on the pot, then feed
in some solder.
Next we are going to put some insulating shrink wrap tubing over the Red
and Black wires. After the solder has cooled for 30 seconds, slide shrink
wrap tubing over both the wire and the connector tab on the
potentiometer. There are several sections of tubing in your kit, test fit
them first to make sure the ones you selected will fit.

Soldering

Heat shrink these two wires using a hot air gun or similar tool. Let cool for
30 seconds, before completing the next step.
Find one of the larger pieces of shrink wrap tube, should be about 3/4”
long. Test fit it over all the wires and the base of the pot. If it fits, remove it
and cut a half circle from the top, this will make it fit better. Slide it over all
the wires and the base with your cut part toward the knob of the pot. Push
it up as far as it will go, then shrink it to fit. Do no overheat the pot during
this process or it will be damaged.

Wires soldered

cut shrink tube

Completed
Inner shrink tubing on

Assembly & Soldering (continued)
2> DS18B20 temperature probe ( if included ).
This probe also requires a Red, Green, and Black wire, this time short
ones of only 1” in length. It also requires that a 4.7K OHM resistor be
attached inline between the Red +5v signal and the Yellow data signal.
You may need to strip back the wires from the probe to be sure you have
around 1cm to use, and twist them together before starting.
Wrap the resistor lead once or twice around the Red wire starting at the
base close to the actual resistor, with the resistor component below the
unstripped portion of the wire. Leave the rest of the solid wire from the
resistor sticking out away from the rest.

Prepped DS18B20

Attached 4.7K R

Bend up the other lead from the resistor, and wrap it in a similar manner
around the Yellow wire.
Next you will ‘tin’ one end of each of your Red, Green, and Black solid
wire pieces. Tinning simply involves heating the wire with the soldering
iron, and melting a bit of solder across the length of the exposed end.
Place the tinned Red solid wire against the Red+resistor end of the
DS18B20, wrap the remaining resistor length around the solid red wire
once to hold it in place. Heat the bundle of wires with the iron and feed in
a bit more solder. Let the bundle cool for a second and test that it is firmly
connected. Then snip off the excess wire from the resistor.

Tinning a wire

Tinned wire

Repeat the process connecting the tinned Green solid wire to the Yellow
bundle.
As there is no ‘helper’ wire from a resistor to assist in the joining of the
two black wires, you will need to tin the stranded black wire attached to
the DS18B20 as well as the solid Black wire. This should allow you to
simply heat the stranded end with the iron, then move the solid one in.
Once you see that the solder is wet on both pieces, move the iron away
and hold the wires stable for a second or two until they are bonded.
Place shrink wrap tube over each wire. Try to push it down over part of
the resistor when doing the Red, and as far down as possible on the
Yellow/Green. Assure that the junction is fully covered on the Black.
Shrink these in place, verifying that no wires are exposed which could
cause a short circuit.

Tie down for solder

Soldering done

Tinning stranded wire

Shrink Tube

Pull over one of the longer pieces of mid-diameter shrink tube so that it
covers part of the insulator of the wire bundle attached to the DS18B20,
and covers most of the individual wires’ shrink wrap as well. This will
provide physical strength to the connection.
Again refer to the images on the right for details.

Inner Shrink Tube

Completed !

Assembly & Soldering (continued)
3> Array of LEDs.
Yet again you will need Red, Green, and Black wires,
this time the longer of the sets. First find the end of the
LED strip with the arrow pointing into the strip.
Now tape the strip down to the table so that you have
easy and secure access to that end.
Next, tin one end of all three wires.
There should be some solder on each connector of the
strip already, but if there is not a fairly large blob, heat it
with your iron and feed in some more solder.

Taped to table

Tinning solid wires

Work from left to right if you are right handed. Red goes
into the side labeled 5V, Black to Gnd, and Green in the
middle to DI.
Heat the blob until it is wet, then push the tinned end of
the wire into the solder and hold it for a second, then
remove the iron. Continue holding the wire steady for
another second or two until the solder solidifies. Verify
that the connection is solid then move on.
Once all three are firmly attached, trim any wires that
extend to or past the LED. Then push on a 1/2” length
of medium wide shrink wrap and shrink on to provide
insulation and strength. Do not cover the first LED, but
get as close to it as you can before you shrink it as it
will contract when shrunk.

All three attached

Attaching first wire

Inner Shrink Tubes

Inner Shrink Tubes in place

Placing outer shrink tube

shrinking in progress

Completed!

Assembly & Soldering (continued)
4> BMP180.
Soldering the pins to the BMP180 is the easiest soldering task of
all.
Fit the short end of the 4 pin row into the holes on the BMP180.

BMP180 & Pins

Press the entire assembly into the breadboard.
Pins inserted

Find something to slide under the unsupported side of the BMP180 so
that it is mostly level, in the pictures, the 100Ohm resistor from your kit
is used.
Now just touch the iron to both the pin and the ring on the BMP180
board at the same time then move in with some solder.
As you feed in the solder, a ‘Hershey kiss’ shaped bulb should form.
When it does move on to the next one.
Be sure the solder does not touch any other pin except the one going
through the hole you are working on. This would be a “solder bridge”.
If you wind up with one, use the wire cutters to trim away the bridge,
then heat both pins to re-flow the solder.

Temporary support to keep board level

Half way there

Soldering begins

Completed

Solder Bridge

Completed ( Side View)

Assembly & Soldering (continued)
Videos, tips, and other information on soldering.
Through-hole soldering: How to solder with David Stillman (sparkfun)
Hack-a-day Intro to Soldering
Soldering Tutorial for Beginners: Five Easy Steps

