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#define segment! 38 // pin common untuk seven segment 1 pada Arduino
#define segment2 40 //pin common untuk seven segment 2 pada Arduino
#define segment3 42 //pin common untuk seven segment 2 pada Arduino
#define segment4 44 //pin common untuk seven segment 2 pada Arduino

unsigned int digit[10] = {

B00000011,// 0
B10011111,//1
B00100101, // 2
B00001101, // 3
B10011001,// 4
B01001001, // 5
B01000001, // 6
B00011111,//7
B00000001, // 8
B00001001, // 9

K

byte pinSegment[] = {36,34,32,30,28,26,24,22

const int buttonPin = 52;
int buttonState = 0;
unsigned int persen;

int sensor1=21;

unsigned long proxy kanan;
long t;

long h;

long i;

unsigned long timeold ka;
unsigned long timeandro;
unsigned long timeandrol;
long double rpm_ka;
unsigned int ardu;

char data =0 ;

void speed kanan()

{
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proxy_kanan++;

}

void rpm_kanan()
{
if (millis() >t + 300)
{
detachInterrupt(2);
timeold ka = millis();
rpm_ka = proxy kanan*0.0146;
proxy kanan = 0;

attachInterrupt(2, speed kanan, FALLING);

t=millis();
H
h

void setup()
{
Serial.begin(9600);
for(int i=0; i < 8; i++)

{
pinMode(pinSegment[i], OUTPUT);

}

pinMode(segment1,OUTPUT);
pinMode(segment2, OUTPUT

pinMode(segment3,OUTPUT);
pinMode(segment4, OUTPUT);

pinMode(sensor1,INPUT PULLUP);
attachInterrupt(2, speed kanan, FALLING);

proxy_kanan = 0;
rpm_ka = 0;
timeold ka = 0;
timeandro = 0;
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for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[0],segment);
digital Write(pinSegment[segment],Status);

}

digitalWrite(segment1, HIGH);
digitalWrite(segment2, HIGH);
digitalWrite(segment3, HIGH);
digitalWrite(segment4, HIGH);
delay(1000);
digitalWrite(segment1, LOW);
digitalWrite(segment2, LOW);
digitalWrite(segment3, LOW);
digitalWrite(segment4, LOW);
delay(500);
digitalWrite(segment1, HIGH);
digitalWrite(segment2, HIGH);
digitalWrite(segment3, HIGH);
digitalWrite(segment4, HIGH);
delay(500);
digitalWrite(segment1, LOW);
digitalWrite(segment2, LOW);
digitalWrite(segment3, LOW);
digitalWrite(segment4, LOW);
delay(200);
digitalWrite(segment1, HIGH);
digitalWrite(segment2, HIGH);
digitalWrite(segment3, HIGH);
digitalWrite(segment4, HIGH);
delay(200);
digitalWrite(segment1, LOW);
digitalWrite(segment2, LOW);
digitalWrite(segment3, LOW);
digitalWrite(segment4, LOW);
delay(100);

pinMode(buttonPin, INPUT);
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void loop()
{
utama();
hold();

}

void utamay()

{
rpm_kanan();
persen = rpm_ka*10;
tampilkan(persen);
ardu = rpm_ka*10;
blue();

H

void hold()

{
buttonState = digitalRead(buttonPin);

if (buttonState == HIGH) {
unsigned int ambil = rpm_ka*10;
nolnterrupts();
tampilkan(ambil);

if (millis() > i + 300)

{

timeandro1 = millis();
if (ambil > 0){
Serial.print(ambil);
h
if (ambil == 0){
Serial.print("00");
h
i=millis();
}
}
}
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void blue()

{

if (millis() > h + 1000)
{
timeandro = millis();
if (ardu > 0){
Serial.print(ardu);
}

if (ardu == 0){
Serial.print("00");
H
h=millis();
H

H

void tampilkan(unsigned int nilai)

{
if (nilai < 10 && nilai < 100)

{
digitalWrite(segment1,LOW);

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[0],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment2, HIGH);
delay(5);

digitalWrite(segment2, LOW);

for ( byte segment = 0; segment < §; segment+-+)
{

boolean Status = bitRead(digit[nilai],segment);
digital Write(pinSegment[segment],Status);

}
digitalWrite(segment1,HIGH);
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delay(5);
}
else if ( nilai > 9 && nilai < 100)
{
byte digitl = nilai/10;
byte digit2 = nilai-(digit1*10);

digitalWrite(segment1,LOW);

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[digit1],segment);
digital Write(pinSegment[segment],Status);

}

digitalWrite(segment2, HIGH);
delay(5);

digitalWrite(segment2, LOW);

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[digit2],segment);
digital Write(pinSegment[segment],Status);

}

digitalWrite(segment 1, HIGH);
delay(5);

else if ( nilai > 99 && nilai < 1000)

unsigned int bilanganl = nilai/100;

unsigned int bilangan22 = nilai-(bilangan1*100);
unsigned int bilangan2 = bilangan22/10;

unsigned int bilangan3 = bilangan22-(bilangan2*10);

digitalWrite(segment1,LOW);
digitalWrite(segment2, LOW);
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for ( byte segment = 0; segment < §; segment++)
{

boolean Status = bitRead(digit[bilangan1 ],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment3, HIGH);
delay(5);

digitalWrite(segment3, LOW);

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[bilangan2],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment2, HIGH);
delay(5);

digitalWrite(segment2, LOW));

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[bilangan3],segment);
digital Write(pinSegment[segment],Status);

}

digitalWrite(segment 1, HIGH);
delay(5);

else if ( nilai > 999 && nilai < 10000)

unsigned int angkal= nilai/1000;

unsigned int angkall = nilai-(angkal*1000);
unsigned int angka2 = angkal1/100;

unsigned int angka2?2 = angkal 1-(angka2*100);
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unsigned int angka3 = angka22/10;
unsigned int angka4 = angka22-(angka3*10);

digitalWrite(segment1,LOW);
digitalWrite(segment2, LOW);
digitalWrite(segment3,LOW);

for ( byte segment = 0; segment < 8; segment++)

{
boolean Status = bitRead(digit[angkal],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment4, HIGH);
delay(5);

digitalWrite(segment4, LOW);

for ( byte segment = 0; segment < 8; segment++)

{
boolean Status = bitRead(digit[angka2],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment3,HIGH);
delay(5);

digitalWrite(segment3, LOW);

for ( byte segment = 0; segment < 8; segment++)

{
boolean Status = bitRead(digit[angka3],segment);

digital Write(pinSegment[segment],Status);

}

digitalWrite(segment2, HIGH);
delay(5);

digitalWrite(segment2, LOW);
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b
b

for ( byte segment = 0; segment < 8; segment++)
{
boolean Status = bitRead(digit[angka4],segment);
digital Write(pinSegment[segment],Status);

}

digitalWrite(segment1,HIGH);
delay(5);




66

Lampiran 3. Coding Aplikasi
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when EEEEEEEENEE  Gotvalue

=)

in

contains text | selectlistitem list  get [FHGTES

piece | get EELED
remove listitem list = get [B]EY

index | gel

(o] additemstolist flist  get ET0E
tem get fEICES
Ead o

raplace all text ) Saject fist fiem fisl
segment

replacement

il to o initislize local

replace s text

Seqment

reglacement

o initisdize bocal

replace gl text

segment

replacement

2| iniialize kocal

replace sl text

Seqment

replacemeant




foreach {5585 =

do | set [GREES to
o initiafze ooal £3700
- - & Polong » i

pet ""'-":_7‘ +

ELED text

contains e

valueToStone

BN GefTaglist

68



g call iR -SlorevaElue
12d

valueTaSione

B GefTagllst

1| IniEslize keal
o Potong - B

at: -
cantalns lexi ¢ selectilstfem Bsl ot EEETES




70

Lampiran 4. Datasheet Arduino Mega 2560
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Overview

The Arduino Mega 2560 5 @ microcontralier board based on the ATmegal560 (dalashest).
It has 54 digital input/output pins {of which 14 can be used as PWM outputs), 16 anatop
inpuks, 4 UARTS (hardware serial ports), a 16 MHz crystal esclllater, 3 USBE connection, &
power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller) simply connect It o a computer with a USE cable or power it with & AC-
to-0C adapter or battery to get started. The Mega is compatible with most shiglds designed
for the Arduing Duamikznove or Diecmilg.

Schematic & Reference Design
EAGLE fies: arduing-meaalS60-refarence-desian.zic
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Schematic: arduing-megadSel-schematic.pdf

Summary
Microcontroller ATmE_qazScEIJ-
Cperating Voltage 1
Input Vizlbage {recommendead) [7-12¥
Input Voltage (limits) 5-20W
Digital 1/Q Pins 54 {of which 14 provide PWM outpwl)
Wnalog Input Pins 16
DC Current per 1/0 Pin 40 ma
BC Current for 3.3V Pin 50 ma
Flash Memaory 56 KB of which 8 KB used by bootloader
ERAM KB
PRIOM 14 KB

lock Speed 16 MHz

Power

The Arduing Mega can be powered via the USE connection ar with an external power supply,
The power source is selected automatically.

External {non-USB} power can came either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2. 1mm center-positive plug into the
board’s power jack, Leads frem a battery can be inserled in the Gnd and Vin pin headers of
the POWER cannector,

The board can operate on an external supply of & to 20 volts. If supplied with kess than
7V, however, the 5V pin may supply less tham Mve volts and the board may be unstable,
If using more than 12V, the woltage regulator may overheat and damage the board. The
recommended range is 7 (o 12 volts.

The Mega2560 differs from all preceding boards In that it dees not use the FTDI USB-to-
serial driver chip. Instead, it features the AtmegalU2 programmed as a USB-to-serial
COnverter.
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The power pins are as follows:

VIN. The input voltage to the Arduino board when it's using an external power source
[as opposed o 5 volts from the LUSBE connection or other regqulated power source), You
can supply voltage through this pin, or, if supplying voltage via the power jack, acoass
it throwgh this gin,

5V, The regulated power supply usad to power the microcontroller and other
companents an the board. This can come edther from VIN via an on-board regulator,
or be supplied by USE or another regulataed 5V supply.

3v3. A 3.3 volt supply generated by the on-board regulater. Maximum current draw is
50 mé,

GND. Ground gins.

Memory

The ATmega2 560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the booticader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the
EEPROM library).

Input and Output

Ear_:h of the 54 digital pins an the Mega can be wsed as an inpul or sutput, using pinModed)

'

and digitalRead() funcbions, They operate at 5 volts. Each pin can provide ar

receive @ maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
of 20-50 kOhms. In addition, some pins have specialized functions:

Sertal: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 {TX); Sarlal 2: 17 (RX)
and 16 (Tx); Serial 3: 15 (RX) and 14 (TX). Used to receive [R¥) and transmit
[TX) TTL serial data. Pins 0 and 1 are alsg connected to the cormesponding pins of tha
ATmegaBU2 USB-to-TTL Serlal chip.

External Interrupts: 2 {interrupt 0), 3 {interrupt 1), 18 {interrupt 5),

19 {(interrupt 4), 20 (interrupt 3}, and 21 (Interrupt 2). These pins can be
configured to brigger an interrupt on a low value, a rising or falling edge, or a change
in walue. See the attachinterrupt() function for details.

PWM: O bo 13. Provide B-bit PWM oubput with the analogWrite() function,

SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (S5). These pins support SPT
communication using the SPL liprary. The S#I pins are also broken out on the ICSP
header, which is physically compatible with the Une, Dusmilanowe and Diecimila,
LED: 13. There Is a built-in LED connected to digial pin 13. When the pin is HIGH
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valug, the LED Is on, when the pin is LOW, it's off,

o T:C: 20 (SDA) and 21 (SCL). Suppart T2C (TWI) communication wsing the Wi
library (documentation on the Wiring website). Mote that these pins are not in the
same |ocation a5 the [:0 pins an thie Dugmilanowe or Deecimila.

The Mega2560 has 16 analog Inputs, each of which provide 10 bits of resalution (i.e. 1024
different values). By default they measure from ground to 5 volts, though = it possible to
change the upper end of their range using the AREF pin and analogReference() function,

There are 3 couple of other pins on the board:

« AREF. Reference voltage for the analog inputs. Used with i
« Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
buttan to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer,
angther Arduing, or other micracantrollers. The ATmega2560 provides four hardware LARTS
for TTL {5V¥) serial communication. An ATmegaBU2 on the board channels one of these

over USE and provides a virtual com port to software an the computer (Windows machines
will need a .inf file, but 05X and Linux machinas will recognize the board as a COM port
automaticalty. The Arduino software includes @ serial maniter which allows simple textuial
data to be sent to and from the board, The RX and TX LEDS on the board will flash when
data s being transmitted via the ATmegaBUZ chip and USE connection Lo the computer | but
not for serial communication on pins 0 and 1),

A W allows for serial communication on any of the Mega2Sel's digital

The .ﬁTmeQaESEﬂ also supports 12C (TW1) and SPI communication. The Ardulno software
includes a Wire library to simplify use of the I12C bus; see the documentation oo the Wiring
webs(te for detalls. For SPLcommunication, use the SPLlibrary.

Programming

The Arduing Mega can be programrmed with the Arduine software {downigad). For details,
see the reference and tutoriaks.

The ATmegalSe0 on the Arduing Mega comes preburned with a pootipadar that allows
you to upload new code to it withowt the use of an external hardware programmer. It

74
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communicates using the onginal STK500 protocol (reference, C header files).
You can also bypass the bootloader and program Lhe microcontrofler through the TCSP (In-
Circult Serial Frogramming) header; see these instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino
Mega 2560 is-designed in a way that allows it ta be reset by software running on a
connected computer. One of the hardware flow control lines (DTR) of the ATmegaBU2 is
connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this
ling is asserted (taken low), the resat ling drops fong encugh to reset the chip. The Arduing
software uses this capabifity to allow you to upload code by simply pressing the upload
buttan im the Arduing envirgnment. This means that the bootloader can hawve a shorter
timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connectad to either a computer
running Mac 05 X or Linux, it resets each time a connection is made to it from software (via
UsB}. For the following half-second or so, the bootloader is running on the Mega2Se0. While
it is programmed (o ignone malformed data (i.e, anything besides an upload of new coda),
It will intercept the first few bytes of data sent to the board after a connection Is apened,

I & sketch running on the boand receives one-time configuration or other data when it

first starts, make sure that the software with which It communicates waits a second after
opening the connection and before sending this data,

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either
side of the trace can be soldered together to re-enable it It's labeled "RESET-EN", You may
also be able to disable the auto-reset by connecting a 110 ohm ressstor fram 5V to the reset
line; see this forum thread for details.

USB Overcurrent Protection

The Arduing Mega2560 has a resettabla polyfuse that protects your computer's USB

ports from shorts and overcurrent, Althowah most computers provide their own intemnal
protection, the fuse provides an extra layer of probection. If more than 500 mA is appled to
the USE port, the fuse will automatically break the connection until the short of overload is
removed.

Physical Characteristics and Shield
Compatibility

75
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The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively,
with the USE connector and power jack extending beyond Uhe former dimensson, Three
screw holes allow the board to be attached to a surface or case. Note that the distance

between digital pins 7 and & is 160 mil {0,167, not an even multiple of the 100 mil spacing
of the other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno,
Diecimiia or Duemilanove, Digital pins & to 13 (and the adjacent AREF and GND pins),
analog inputs 0 to 5, the power header, and ICSP header are all in eguvalent focations.
Furthar the main UART (serial port) ks located on the same ping {0 and 1), a5 are extarnal
interrupts 0 and 1 {pins 2 and 3 respectively). 5P1 is available through the IC5P header on
both the Mega2 560 and Duemilanowe / Diecimila. Please note that 120 is nol locatad on the
same pins an the Mega (20 and 21) as the Duemilanove / Diecimila {analog inputs 4 and 5),
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Lampiran 5. Datasheet Sensor Optocoupler
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE REGHT TO MAKE CHANGES WITHOUT FURTHER MOTICE TO
ANY PRODUCTE HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LISBILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODLUCT OR CIRCUIT DESCRIBED
HEREIM; NEITHER DOES IT CONVEY ANY LICEMSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF
OTHERS,

LIFE SUPPORT POLICY

FAIRCHILE'S FRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APFROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICCNDUCTOR CORPORATION, As usad harain:

1. Life support devicas or systems are davices or 2 A critical componert in any component of a life suppart
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used 0 accordincs with ingtmdions for use provded effecivaness

in labeling, can be reasonably expecled to resull in a
sqnificant injusy af the user
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