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Lampiran 1. Foto Alat
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Lampiran 2. Foto Pemasangan Alat

68



69



70



Lampiran 3. Desain Packing Alat

DEPAN

BELAKANG
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Lampiran 4. Skematik Rangkaian Driver
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Lampiran 5. Program Arduino

void setup() {

unsigned long currentMillis = millis();
if (currentMillis - previousMillis > interval) {
previousMillis = currentMillis;

}

pinMode(2, INPUT);
pinMode(3, INPUT);
pinMode (Rmotor, OUTPUT);
pinMode(Lmotor, OUTPUT);

Serial.begin(9600);

void loop() {
chl = pulseIn(2, HIGH);
ch5 = pulseIn(3, HIGH);

Serial.print("Channel 1 : ");
Serial.print(chl);
Serial.print(" ");
Serial.print("Channel 5 : ");
Serial.println(ch5);

kontrol();
Stop();
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void kontrol() {
if ((1200 < chl) && (chl < 1700)) {
digitalWrite(Rmotor, LOW);
digitalWrite(Lmotor, LOW);
}
else if (chl < 1200) {
digitalWrite(Rmotor, LOW);
digitalWrite(Lmotor, HIGH);
}
else if (chl > 1700) {
digitalWrite(Rmotor, HIGH);
digitalWrite(Lmotor, LOW);
¥
}

void Stop(){
if (ch5 > 1300) {
digitalWrite(Rmotor, HIGH);
digitalWrite(Lmotor, HIGH);
}
}
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Lampiran 6. Datasheet Arduino UNO

Arduino UNO

WATE

INITALY

b risms ARDUINOD

||.||:'|'} i
qiduull-r-illl“] TE L

Praduck Uverview

The Arduing Uno 1s 3 micreconolier board based on the ATmegaile (daiasheet). ® has 14 dighta
InputioutpUt PN Jof which € £an be used as PWM oulpats), € analog npats, 3 15 MHZ erystal oscillator, a
USH connection, 3 POWET [3ck, an ICSP Neader, and 3 reset butfon & containg everyhing needed 1o
support the microcontrolier; singly connect It to 3 compuster with 3 USB cadle or power K with 3 AC-to-DC
adapter or battery to ge? started. The Uina differs froem all preceding boards i that It foes ot use the FTDI
LSE-to-gerial drtver .,rq:- Istead, it features the AtmegasU2 programmed as 3 USE-in-senal convertes,

“Ung” means one In Halan and s named to mark the upeoning release of Arduino 1.0. The Uno and verslon
1.0 be the reference versions of Arduno, moving farwand. The Unois the 1aiest in a serles of USH
Arduing boards, and the refenence modal for the Ardulng platfior; for 3 companson wiih previous Yarsine,
see ihe index of ARRENG DOIrES

_“"""““ﬁ"""“ iroment, Basic Tutorials. Page ﬁl

—~
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Technical Specification o2

Summary

Microcontroller ATmegaizs
(perating Voltage 5
input Violtage {recommended) 7-12¥
input Violtage (Emits) E-20V
Digital 110 Pins 14 {of which & provids PWA outpt)
Anaog Input Ains B
DC Cuent per 0 Pin 4 me
OCCumertfor 3VPN SOmA
Fias Memory ﬂgﬂﬂmusmumm
SAAM 2KB
EEPROM 1KE
Clock Speed 16 MHz

fhe beard

A ARDUING 2
|' ‘ " .n

FI -:-1h'|"|'FI I--_¢ i [HH
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The Ardulno Ling can be powensd via the USE connechion or with an extamal power supply. The powsr
solce bs seiected auamaticaly.

Extemal {non-USE) power ¢an come ether from an AC-to-DC adagter (wail-wart) of batiery. The adapler

gan be connecied by pUgENg & 2. 1memn canter-posiive pug Into the boant's powsr jack. Leads from a
Datiery can be insertad in the Snd and Vin pin headers of the POWER connachor.

The board can aperate on an axtemal supply of 6 10 20 voits. If suppliad wih less han T, however, the 5V
g may SUPPYY 125 than Tve voits and te Board may be unstabie. If Using more than 12V, e vaitage
requiator may ovemeat and damage the board. The recommended rangs 15 7 to 12 vads,

The power pins are 35 foikowe:

« VIN. The input voltage o the Arduino board when Its Using an extamal power s0urce (a5 opposed i
5 voifs froer: the USE connection or oMer requiaied POwer SDUFE). YOU can sUppy voitage hough
is pin, or, If suppiying voltage via e power [aek, acoess It Shrough this pin.

« 5. The requiated power supply Used i power the microcontrolier and ofer compananis on the
poard. This can come affhar from VIN via an on-boand requiator, or be suppifed by S8 or anather
requiated 5V supply.

s 3V A 33 vol suppiy generated by the on-hoard rgulator, Maxmum curment draw is 50 m,

+ GHD. Ground pins.

The Amega328 has 32 KA of flash memarny for sionng code (of which 0.5 ¥B 15 used for the Dodtiager); [t
nas als0 2 KB of SRAM and 1 KB of EEPROM (which can be read and wiiten with the EEPROM 10

Input and Output

Each of the 14 digital pins on the Uno can be used 35 an Input or oulpat, using pinkiodei] dighivssar, and

| funchions, They operate 3t 5 vots. Each pin can provide of recelve a masmum of 40 mA ang
nas an infemal pui-up rasistor (sconnected by default] of 20-50 KOhms, in addtion, some ping have
specialzed Tnctions:

« Sertal: O (RX) and 1 [TX). Us=d to recetve (RX) and transmit {TX) TTL serfal data TThese ping are
conneciad to the comesponding pins of the ATmegasUZ USE-io-TTL Sedal chip

+ Extemal m’mmm 2and 3. Trbeseplmmhewmmumm;gamlmmmtw 3 fow walue, A
riging o falling 2age, or 3 change In value. See the akachintampt!] funetion for detalis.

« PWM3 56,9, 10, and 11. Provide &bl PWA putpat with the anglogiirital) function.

«  BPL 10 [58), 11 (MOSI, 12 (MIS0], 13 {SCK). These phs support SPI communication, which,
arhough provided by the underying hardware, i not cumently inciuded In the Arduing language.

« LED: 13 There is a bultn LED connected 1o digital pln 13. When the in |8 HIGH vaiue, the LED s
on, when De pin s LOW, s o



The Uno has & anaog Inputs, each of which provide 10 biss of resolubion (Le. 1024 diferent values). By
defauit thay measre from ground B 5 volts, though Is 1t possibie to change the Uaper end of Mair Enge
using e AREF pin and the analogRefersncel] function. Additonaly, some pins have speciaized
functionalry:

« C: 4 [SDA) and 5 [SCL). Support FC [TWI) communication using the Wire fibrary.
There are 3 IIIIl:IE of offear [ires N e Doand:

« AREF. Raferenca voliage for e aralog Inputs. Used with anaiogSeterencer).
« Resst Bring tis Ena LOW o reset the microcontrolier. Typlcally used to add 3 reset bution o
shiglds which Diock the one on the boand.

5Ee @iz he mapping etween ATQEND pins and AIFERGAZIE pols,

Communication

The Amuing Uno has 3 number of fachities for communieating with 3 compuies, another Arduing, o other
microcontrodens. The ATriegal?s provides UART TTL (5V) seral communication, which is avaiadle on
digitai pins 0 {FX) and 1 {TX. An ATmega3Uz on the board channels this serial commimication over USS
and appaars 35 3 vistual com port to sofiware on the computer. The SU2 Smware uses the standar USE
COM drtvers, and no exdemnal deiver |5 needed. However, on Windows, an *.Inf flle is required..

The Arduing software Inciudes 3 serlal montior which abows simpie textual 4343 % be sent to and from the
Arduing board, The RX and T LEDS on the baast wil fiash when data 15 being fransmified via the USE-io-
sertal chip and USE connection to the computer (bur not for serial communication on pins 0 and 1).

A Softagretensl ihrary alows for senal communication on anmy of the Uno's digtal pins.

The ATmega3ls also support B2C [TWI) and SPI communicaton. The Amuing software Inciutes 3 Wire
iibwary 1o simpitty use of ihe 12C bus; see e documentain for detalls. To use the- SPI communication,

peass see the ATmegad2h dabshest.

Programming

The Arduino Uno can De programmed with the Arduino software [downicad). Select "Aruino Uno wi
ATmega3zE” from the Toolks » Board menu (acconding o the microconirolier on your board). For detalls,
See e [Efrence and Lioras.

The ATmaga32E on the Ardung Ung comes prebumed with a bootiogger that alows you to upioat new code
I It wihol the uGe of an sxtemal harfware programmer, | communcabss using the original STESI0

protocol (referencs © hesger fies)

¥ou can a0 bypass the booticader and program the misroconiraliar Mrough M ICSP n-Cireul Seral
Programming) header; see thage nsinuions for detalls.

The ATmegagU2 immeare s0uMe cocs s avalable . The ATmegaslt? is ioaded with a DFU booticader,
which can be aciivatad by connacling the soider jumper on the back of the board (near the map of italy) and

men resefting the U2, You can then use ATmals FLIF software (Windows) of the DFY omorammer (Mac
05 ¥ and Lina) to inad 3 new fimmware, OF you can use the ISP header with 3n extema programmer

{overwetting the DFL! bootinager,.
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Automatic (Software) Reset

Rathar than requining 3 physical press of the resat button Defore an upload, the Arduing Ung s designed in 3
way that aliows It o De reset by SORWara MANIng on 3 connaciad computar. One of 12 hardware fiow contro
ines (DR} of the ATmegasli2 &5 connected fo Me reset Ine of the ATmegalzs via a 100 nanotarad
capaciios. When this Ine 16 asserted {taken Jow), the reset Ane drops iong enough to Teset e chip. The
ArdiEng sofware uses this capabiity to 3low you to upload code by simpey pressing iha upioad button in the
Arduiry envirorment. This means that the bootioader can have 3 shorter bmeout, 38 the loweing of DTR
can De welk-caondnaied wih the start of the upload

This sehup Nas oimer implications. When the Uno Is connecied 1o eiher 3 compuler nmning Mac 05 X or
Linio, It resets £ach time 3 connection is made 10 1t rom software (via USE). For M folowing hat-second or
50, e bootioader 1§ running on the Uno. WhIlE & I programmed 1o ignore maormed data e amyihing
besides an upinad of new code), | wil niercept e first few bytes of data sent 40 e board afier a
connecton ks openad. If a Skelzh AANING on the board rmeeives one-ime configuraton or oter data when it
175t starts, make sure Mat the sofware Wih Which It communicates walts @ second ater opening e
connecton and before sending this data.

“The Uno eontaing a traca that can be cut 0 disabée the aubo-resel The pags on either side of he trace can
e zoldered tngether in re-enabie It its iabeled "RESET-EN. Yiou may aiso be abie fo disabie the alfn-rased
oy coAnecting a 110 ohm resistor from SV o the resat ine; see this fonum thegd for dedalis.

USB Overcurrent Pratection

The Ariuine Uno has 3 resetiabie poiyluse that protects your computsrs USE pors from shorts and
OverCuTENL. ARNOUgh Mot COMPUIETs provide thelr cwn Intemal prtection, the fse provides an exira layer
of protection. If mare than 500 mé s applied o the USE port, Me fuse wil autormatically break the connaction
until e shon oF ovenoad s remaved.

Physical Characteristics

The maximum length and width of the Una PCB are 2.7 and 2.1 inches respectvely, with the USB connector
and power |3ck exiending beyond the frmer @mensicn, Thiee screw holas allow e Doard o be atached to
3 surtace of case. Mote that the distance between dightal pins 7 and § Is 160 mi [2.167), not an even multpie
of the 100 mil spacing of the ather ping.

a |H5 Radipspanes RADIONICS M{QA

79



Lampiran 7. Manual Book Turnigy 5X

Transmitter Description and Setting
AntEnng

Threttia Trim et Elgvatar Trim
_C:Hﬁ ViR
CH4 Rudder - ! % CHZ Elevator Stick
CH3 Throttle shy Spr— CH1 Alleron Stick
_|.|_-_‘_‘-l hR: - . 1 - "..,_.!—l—'\——
Rudder Trim Adlaron Trim
LED

Foswer Sy

CH1 Aileron Reverse 5W  —— Flane Type SW
CHZ Elevalor Reverse SW Mide SW

CH3 Throdte Reverse SW ———F
CH4 Budder Reverse SW

Mode Switch
Switch to the mode you will use and power-on the transmitter,
The function will not be activated during operation.

-" ELEV THRO 4 LI-JEG ﬁ}f'ﬂ'
1t it : s
L Lk Lo A4 L
m{‘;’ {:‘“ ~MLE ELI.I:H:I<:: o gy
_{f[;"‘ { 3 e "-I*-_ 4
MODES BAODEZ
u ——
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Plane Type Switch

FIX-WING Maode

Switch to the Fix-Wing mode and enter FIX-WING mode.
The 4 channels will operate separately in this moda.

DELTA Mode
Switch to "DELTA" position and entar DELTA mode, alleron and
elevator is mixed, as for triangle planes, tailless planes,

Transmitter Receiver Channel Mixing
Control Stick CH1 CH2
Aileron Stick +50% +50%
Elevator Stick +50% -50%

Servo Reserve Switch

Use to change the servo direction as request.
MORF: Mormal Side

REV: Revarse Side

CHS5 Switch
Landing gear

D/R Switch
ON: CH3:80% CH1\CH2VCH4:50%
OFF: CH1/CH2/CH3/CH4: 100%

LED Indicator

Solid Green: Power-0On Normally

Graen/Red Flash Slowly: Binding Mode

Green/Red Flash Quickly: Low voltage warning.

Important: DO NOT operate vour radio when low voltage warning
appears, Pleasa replace battery as soon as possible.
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Trim Lever
Use to shift the neutral or center position of eaach servo as labeled in

thea diagran.

BIND Button
Usze o bind the ransmitter to recaiver.

Binding Procedure
Mote: Please keep the receiver/plane still during the
binding procedure.

1

Powar on the receiver, the LED of transmitter flash slowly to show
It is scanning the transmitter. After about 6 seconds, the receiver
goes to binding mode, the LED flash quickly.

. Press and hold the BIND button on the transmitter and power-on.

The LED of transmitter will flash greenfred slowly.

. The transmitter and receiver will bind automatically.
,After about B second, the transmitter will go inte the work stage,

the LED of transmitter will turn solid green.

- Chack the receiver, if the LED turns solid green. That means bind

procedurs complete.

. If not, please repaat step 2-5 ag4in.
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Receiver Description and Setting

LED
Tr I _l':lr-"-_J_—_-.u—.J.
 T———. r I | | ' | - ,J_ —
At ! [ : E ;g_‘! RUD
| OO O
D oo D—-]L =82
i O O O+ Al
LED Indicator
Solid Grean: Work nomally
Green flash slowly: no transmitter signal
Green flash guickly: Binding mode
Servo Connections
QOutput Channel Function
CH1 Aileron
CH2 Elevator
CH3 Throttle
CH4 Rudder
CH5 Landing gear
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Lampiran 8. Blok Diagram Step-down LM2596

LM2596

Typical Application (Adjustable Output Voltage Version)

r-———— H m_
" “ “m_"aa_.ﬁ . H
1 V. R2 1.0k=
, LM2536 2
Unregulated 5 | BuH 575 : T
DC Input uiput :ﬂj CFE. 50V Regulated
._. Output 3.0 A Load
E&B “._.u
_,, IIIIIIIIIIIIIIIIIIIIII 1
|
Unregulated Vi | 3.1 Vinternal OR/OFF
On_s_u.hclh ,m\ _ _aonis__ | ONJOFF \n.jr
Co _ e | =
_ L | Current o |
A2 _ Fixed Gain Limi \“_L |
Crr Error Amplifier ~
I_I . A.bv _— B~ Cp— | “
<Rl _ - e | Figuisied
| Freq Laich | | | L1 J.sus
_ Shift _‘O/S_u..s _ (U out
v 30 kHz
| __. 30Amp |2 n_.
| | 1235V Swich | GND D1 Caut
| | Band-Gap | [ 150kHz > Thermal _|r_ T ] T
[ Reference Oscillator Shuidown | ~ = =
e e e e e s e i i X
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