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Set up for WOI‘kShOpZ Please Sign in on Sheet. Please include your email.

While you are waiting for the Workshop to begin...

Please sign in
1. Make sure you are connected to the local Wifi ’
Guest Password: Welcome2DMS -
2. Make sure you have Arduino IDE installed and MemberY/N Emailaddress

working: Name

Download Arduino Version 1.6.4 or newer.
Add Libraries

Sketch - Include Library - Manage Libraries
<Keypad.h> <LiquidCrystal_I2C.h> <Wire.h>

3. Copy Programs off the USB Memory stick.

Projectl - Project2 - Project3 etc...

Parts Needed: (Ask about Parts kits)
1 - Arduino Uno, Breadboard & Wires,

- 3X4 Keypad

- 12C bus LCD Display, 20x4 or 16x2
- 330 ohm resistor
- LED Red

= =N e

- LED Green

http://manitou-solutions.com/ewm/



http://manitou-solutions.com/ewm/
http://manitou-solutions.com/ewm/

The Keypad Library

http://playground.arduino.cc/uploads/Code/keypad.zip

| Project_1_12C_Scanner sketch_feb17a | Arduino 1.6.5
| Project_2_Keypad_Arduino_4X3_16X2 | File Edit Sketch| Tools Help
| Project_2_Keypad_Arduino_4X3_20X4 l CustomKeypad Elff;’ o E::f
3 | ploa rl+
4 Pr-:sj ECt_l_KE’j’pE d_Arduino_4X4_16X32 Dynarr'm:Ke:,rpad Skemt‘i Upload Using Programmer  Ctrl+5hift+U
| Project_2_Keypad_Arduine_4X4_20X4 EventKeypad Mo Expert compiled Binary  Ctrl+Alt+S
- - i /7 pa
. Project_3_Arduino_Keypad_Lock_4X3_16)2 HelloKeypad | Show Sketch Folder Ctrl+K :
| Project_3_Arduino_Keypad_Lock_4X3_20%4 HelleKeypad3 . I Include Library Manage Libraries...
; : 1 Add File... )
. Project_3_Arduinc_Keypad_Lock_4X4 16X2 loopCounter BB ey e —— Add ZIP Library...
) Project_3_Arduino_Keypad_Lock_4X4_20%4 Multikey Al ibrayies
J Project_ 4_USB_Serial_Keypad_4X3_16x2 Bridge
y EEPROM
@ kE}"pEd.le Esplora
Ethernet
P Firmata
Download here: keypad.zi
YP P com
LiquidCrystal
Put the Keypad folder in "arduino\libraries\". Rebot Control

. - Robot IR Remote
In the Arduino IDE, create a new sketch (or open one) and select from the menubar "Sketch b et
->Import Library -> Keypad". =y

5Pl

Servo

Once the library is imported, an "#include <Keypad.h>" line will appear at the top of your

Sketch. SoftwareSerial

SpacebrewYun



http://playground.arduino.cc/uploads/Code/keypad.zip
http://playground.arduino.cc/uploads/Code/keypad.zip

| Keypad Library functions

vold begin(makeFevymalpn (userKeymap) )
Initializes the internal kevymal to be eual to userKevmalp
[Gee File ->» Examples -»> Feypad -> Examples -—-» CustomBEewypad]

char waitForEew ()
iz funcrtion will wait forever until someone presses a kev.
farming: It blocks all other code until a key i=s pressed.
art means no blinking LED=, no LCD screen updates, no nothing with the exception of interrupt routines.

char getKFew() l CustomKeypad
returns the key that i=s pressed, if any. This function i= non-blockincdg. DynamicKeypad
EventKeypad
feyState gecitate () HellckKeypad
eturns the current =tate of any of the kewys. HelloKeypad3
e four states are IDLE, PEESSED, RFELEASED and HOLD.
loopCounter
soolean kevitateChangedl) i

ew in wversion Z.0: Let's you know when the key has changed from one state Lo another.
For example, instead of just testing for a wvalid key wvou can test for when a key was pressed.

setHoldTime (un=sicned int time)

Set the amount of milliseconds the user will have to hold a button until the HOLD state is triggered.

setDebounceTimes (n=icmed int time)
Set the amount of milliseconds the kEeypad will wait until it accepts a new keypress/skevEvent.
is is the "time delavy”™ debounce methocd.

addEventListenser (keypadEwent)
rigoger an ewvent if the keypad is used. Tou can load an example in the Arduino IDE.
[See File ->» Examples -> Keypad -> Examples ->» EwventSerialKewpad] or see the KeypadEvent Example code.




Reading a Keypad with Arduino

Keypads consist of Normally Open switches that connect a
row with a column when pressed.

Each of the four rows are connected to an input pin.

Each of the (3 or 4) columns are connected to an output pin.

The getKey function sequentially sets the pin for each
column LOW and then reads to see if any of the row pins are
LOW.

Closing a switch produces a LOW signal on the input pin.

If they are LOW this indicates that the switch for that row
and column is closed.
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Connecting KeyPad to Arduino

Connect to Arduin
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Project 2 Let's get Started!

Download Library
Connect Arduino to Keypad
Connect 12C LCD (12C Scanner) or Use Serial Monitor

Load one of the following Sketch’s

/| Project_2_Keypad_Arduino_4x5_16x2
. Project_2_Keypad_Arduino_4x35_20:4
| Project_2_Keypad_Arduino_4x4 162
| Project_2_Keypad_Arduino_4x4_20X4

Press any key on the Keypad:

H

" Veu Pressedi )
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ginclude <Wire.lh> ¢ Libarary for the IZIC LCD
#include <LiguidCrystal TaC.hs A4 Libarary for the IZC LCD
ginclude <Keypad.h> A4 Libarary for the Hewpad
const byte rows = 4; A4 Four rows
const byte cols = 3; A4 Select for Three columns
Afconst byte cols = 4: A4 Select for Four columns
J*char kevs[rows][cols] = |
{IJ.I;I:I;ISI;IAI};
{I‘iI;ISI;IEI;IBI};
{I?I;IEI;IEI;ICI};
{I*I;IDI;I#I;IDI}
oo Emt
char kevs[rows][cols] = |
{IlI,I:I,ISI},
{I4I,I5I,IEI},
{I?I’-ISI-—ISI}’-
{I*I,IDI,I#I}
}:
bvwte rowPins[rows] = {11,10,9,.8}: A4 Commect to the row pinouts of the keypad
bvte colPins[cols] = {[{7,E6,.5}: A4 For 3 column - connect to the column pinouts of the keypadd
Sfbvte colPins[cols] = {7,6,5,.4): A4 For 4 column - connect to the column pinouts of the keypadd

Eeypad keypad = KHeypad(makeEevmap (keys), rowPins, colPins, rows, cols);

LiguwidCrystal T2C lcd(0xZ7,.20,.4) A4 Set the LCD address to 0xIZ7 for a Z0 chars and 4 line display
AALicquidCrystal I2C lecd(0xZ27,16,2) ; A4 Set the LCD address to 027 for a leé chars and Z line display




Feypad kevyvpad = Keypad(makeFevmap (kewys), rowPins, colPins, rows, cols):; SSlinitialize an instance of class Hewypad

LiguwidCrystal T2C lcd(0Ox27,20,.4) ¢4 Set the LCD address to 027 for a Z0 chars and 4 line display
ArALicaidCrystal TIZC lod(0xZ7,18,Z2) » A4 Set the LCD addres=s to 0xZ7 for a 1l chars and Z line displasy

woid setup ()

{
keypad. setDebounceTime (100 ;- A4 setDebounceTime (m3)
lod.initc()z Y Imitciali=ze the lcd
led.backlight(]) 2 S Tuarn o Display backlight
led. ssecCursox(3,0) - ¢4 Place cursor FPow 0 Column 3
led.print("You Pressed: ™) » A4 Print Message

}

woid loopdl)

{
char key = keypad. getEewy (] 2 LF Get Kewy
if (intcikey) '= 0) { S4 Was any keyw pressed:?
led. zscCur=sor (16,.0) S Set Cursor to Fow 0 Column 16
led.print(kew) » ¢ Print key that was pressed
}
}

s S FEFEF SRS E R R
Serial Monitor instead of IZC LCD

EEEE L PR F R R s R L S R R R R R R R R F R RS R
wold setup () {

Serial.begin(Sc00) ; S dinitc print
}
wold loopi)
i
char key = keypad. getEey () : LrF Get Eey
if (intilkewy) '= 0} { A Was any key pressed?
Serial.printlnikesy) A4 Print key that was pressedd

}

#############################ﬁ##########################################################################P!
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Project 3 - Keypad Lock

Connect LED’s to Arduino
PIN 12 to RED LED & 330 OHM Resistor
PIN 13 to GREEN LED & 330 OHM Resistor
Load one of the following Sketch’s

. Project_3_Arduino_Keypad_Lock 4x3 1642
. Project_3_Arduino_Keypad_Lock_4X3_20x4
. Project_3_Arduino_Keypad_Lock_4x4_ 1642
. Project_3_Arduine_Keypad_Lock_4X4_20x4

Password: 2016

ERRRERRRRE-
Bu W

QEE-BP RN

Let’s Examine the code + Ssana 0 beee anens




Keypad lock

#Finclude <Wire.h> /4 Libarary for the IZC LCD

#include <LiguidCrystal I2C.h> £4 Libarary for the I2ZC LCD

#include «<Keypad.h> A4 Libarary for the Keypad

char* password = "Z0le™; J4 Change the password here, Just pick any 3 mumbers
int curpost = 0; A4 Track current position of keystroke
int Red_Lock = 1Z: A4 Feylock Status = LOCEED

int Green Unlock = 13: f£f Keylock Status = UN-LOCEED

const byte rows = 4 £f Define Rows of keypad

const byte cols = 4; A4 Define Columns of keypad

S Seonst byte cols = 3; A4 Define Columns of keypad

A A4 Fewypad

char keyvs[rows][col=s] = |

i el B B T
{'4','5','6','B'},
{'7','8','9','c'},
[ el st R
}:

S* A3 Heypad
char keys[rows][cols] = {
{IlI’I:I’ISI}’
{*a','5",'6'},
{I?I,IEI,IE'I},
{I*I‘IDI‘I#I}

}r®Ef

Lyte rowPins[rows] = {11,10,9,8}: £ Commect to the row pinouts of the keypad

SS byte colPins[cols] = {7,6,5}: AAFor 3 column - comnect to the column pinouts of the keypad
bvte colPins[cols] = {7,6,5,4}: A4 For 4 column - connect to the column pinouts of the keypad

eypad keypad = Eeypad| makeFEevymap (keys), rowPins, colPins, rows, cols ) S/ Initialize an instance of class EHeypad

iguidCrystal T2C lcd(0xZ2Z7,.20,4); A4 Set the LCD address to 0xZ7 for a Z0 chars and 4 line display
S LicumidCrystal TIZC lcd(0=xI7,16,2): S¥¢ Set the LCD address to 0xZ7 for a 16 chars and Z line display




vold setup()

{

pinMode (Red_Lock, OUTPUT);
pinMode (Green Unlock, OUTPUT):
Serial.begin (9600);
Serial.println ()

Serial.println (" Project 3 Arduino Lock_4x4 ");

Serial.println (" Embedded Workshop )z
Serial.println (" Feb 24, 2016 - PRusty Cain™);
Serial.println (" Display - LCD 1EXZ ")
Serial.println (" Keyboard 4x4 "):

led.init():

displayEntryi):

led.backlighti) ;

}

vold loopi)

{
digitalWrite (Red_Lock, HIGH):
int a;
char key = keypad.getEey();

if (int(key) '= 0} {
lcd.setCursor({g,l);
led.print(™#™):
delay (500);
lcd.setCursor(6,1);
led.print(™ "):
for (a=0; a == curpost; ++a)
{
i led. setCursor(a,2);
17 led.print (™2™ ;
}
if (kewy == password[curpost])
{
+Hcurpost;
if (curpost == 4)
{
unlocki);
curpost = 0;

}
} elge {
invalidecode();
curpost = 0;

}

A/ Set up BRed LED output

4/ Set up Green LED output
A/ init Serial Console

A/ Print lineFeed

4/ Print to 3Serial Console
4/ Print to 3Serial Console
/4 Print to 3Serial Console
/4 Print to 3Serial Console
/4 Print to Serial Console
/4 Inmitialize the led

/4 Function call to Print a message to the LCD.
A/ Turn on Display backlight

4/ Turn On Red LED to show LOCKED status
A/ Loop Counter

A/ Get Key

// Place Cursor on LCD

4/ LCD Print

A/ Delay

//Place Cursor

// LCD Print

4/ Loop for comparing data entered

44 Compare Password

/4 add te the count
A/ Compare if last digit

4/ Passcode is correct go to unlock function

// Beset count

44 Wrong passcode go to invalideode function
// Beset count

Keypad lock

vold displayEntry()

{
clearScreen();
led. setCursor(0,0);
led.pring(” Enter Code:
led, setCursor(0,1);
led.print (™ L P
led. gsetCursor(0,2);
led.princ("** DHS Workshop
led. setlurseor (0,3);
led.print (™

}

vold clear3creent)

{
led. setCursor(0,0);
led.pring(™
led, setCursor(0,1);
led.print (™
led. setCursor(0,2):
led.princ(”
led. setCurscor(0,3);
led.print(™

"1:

Hkery

")

roid invalideode ()

—

digitalWrite (Red_Lock, HIGH):
clearScresni) ;
led. setCursor (0,0)

led.print (" Access Denied!!'!! ™"):
led.setCursor (0,1) ;7
led.princ (™ Eed LED In b £

delavy(1500) ;
led.setlursor (0,2)

led.print(™** DMS Workshop **™);
led. zetCursor (0,3)
led.print (™ "y

delay (1000) ;
digitalWrite (Red_Lock, LOW):
displayEntry () ;

froid unlock ()
{
digitalWrite (Red Lock, LOW):
digitalWrite (Green Unlock, HIGH):
clearSereen()
led.setCursor (0,0)

led.print|(™ Access Granted!!!! ™);:
led. zetCursor (0,1) ;7
led.print (™ Green LED on Y

delay(l000) ;
led. sectCursor(0,2) ;

led.princ(™** DM5 Workshop **");:
led.setCursor (0,3)
led.print (™ L

delay (5000);

digitalWrite (Green_Unlock, LOW);
displagEntry() ;

}
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Project 6 I2C/TWI 1602 Serial LCD Module Display

PCF8574AN I12C Address:

Board 0x20~0x27
Chip 0x38 - 0x3F

Backlight and contrast is adjusted by potentiometer

#include < .h>
#include < .h>

DW OR N PACKAGE
{TOP VIEW)
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