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ABSTRACT

This project presents a radio-controlled lawn mower (RC lawn mower). In order
to facilitate the farmers to eliminate weeds in the garden. Lawn mowers designed to
use a 13-HP gasoline engine to drive the cutting blades. The drive system of radio-
controlled lawn mower uses 4 motors, 250 watts, 6-wheel drive, and uses the BTS7960
board to drive the motor. For controls the direction of a radio-controlled lawn mower
uses the Flysky fs-i6x wireless remote. The mowing time 60 minutes per 1600 square
meters. Displays the mowing area on the 5-inch screen via a remote camera. Arduino
Mega 2560 microcontroller used to control the linear motor to adjust the mowing level
and all control systems.

From our experimental results: it found that, we can control the direction of
the radio-controlled lawn mower and remote camera show of 0-150 meters. Mowing
area 1600 square meters of grass, it can be mowed in an average of 33.34 minutes. If
the grass height about 1 meter, it takes an average of 10 minutes per 240 square
meters, used for 4 hours with the battery still remaining at an average of 12.4 volts.
The radio-controlled mower can drive up to a 15-degree slope and adjust the cutting

blade 3-10 centimeters were workly.

Keywords: Radio-controlled mower, Camera, Gasoline engine, Motor, Remote control,

Wireless control, Battery.
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#include <Servo.h>

intinl = 4;//motor r

intin2 = 5;
int enl = 6;
int chl = 2;
int pwm1 = 0;

int in3 = 7;//motor |

int ind = 8;

inten2 = 9;

int ch2 = 3;

int pwm2 = 0;

int val = 0;

Servo myservo;

int ch4=10;

int relay1=47;

int relay2=49;

int ch5=11;//servo
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int ch6=12;//start

int relay3=51;

int relay4=>53;

void setup() {

pinMode(ch1, INPUT);

pinMode(ch2, INPUT);

pinMode(ch4, INPUT);

pinMode(ch5, INPUT);

pinMode(ché, INPUT);

pinMode(relay1,OUTPUT);

pinMode(relay2,0UTPUT);

pinMode(relay3,0UTPUT);

pinMode(relayd,OUTPUT);

pinMode(in1, OUTPUT);

pinMode(in2, OUTPUT);

pinMode(en1, OUTPUT);
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pinMode(in3, OUTPUT);

pinMode(ind, OUTPUT);

pinMode(en2, OUTPUT);

myservo.attach(13);

myservo.write(0);

Serial.begin(115200);

void loop() {

int valuel = pulseln(ch1, HIGH);

int value2 = pulseln(ch2, HIGH),

int value3 = pulseln(chd, HIGH);

int valued = pulseln(ch5, HIGH);

int value5 = pulseln(ché, HIGH);

Serial.println(valuel);

// Serial.printin(value2);



//Serial.println(value3);
// Serial.println(valued);
//Serial.println(valueb);

delay(10);

val = map(valued ,990,1987,0,150);
myservo.write(val);
Serial.println(val);

delay(20);

if((value1==0)&&(value2==0)&&(value3==0)&&valued==0)&&(value5==0))//&ayay 10

a < 3 o 1R a DY
ngidueud isedliduingdady

digitalWrite(in1, LOW);
digitalWrite(in2, LOW);
analogWrite(en1, 0);
digitalWrite(in3, LOW);
digitalWrite(ind, LOW);
analogWrite(en2, 0);

digitalWrite(relay1, LOW);
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digitalWrite(relay2, LOW);

// digitalWrite(relay3, LOW);

// digitalWrite(relay4, LOW);

else if((valuel < 1460)&&(value2 < 1460))//forward

pwm1 = map(valuel,1460,1200,0,255);//motor_Left

digitalWrite(in1, LOW);

digitalWrite(in2, HIGH);

analogWrite(en1, pwm1);

pwm2 = map(value2,1460,1240,0,255);//motor_Right

digitalWrite(in3, LOW);

digitalWrite(ind, HIGH);

analogWrite(en2, pwm1);

else if((valuel > 1500)&&(value2 > 1500))//backward



pwm1 = map(value1,1500,1738,0,255);

digitalWrite(in1, HIGH);

digitalWrite(in2, LOW);

analogWrite(en1, pwm?1);

pwm2 = map(value2,1500,1738,0,255);

digitalWrite(in3, HIGH);

digitalWrite(ind, LOW);

analogWrite(en2, pwm?2);

else if((valuel < 1460)&&(value2 > 1500))//turn_right

pwm1 = map(valuel,1460,1200,0,255);//motor_Left

digitalWrite(in1, LOW);

digitalWrite(in2, HIGH);

analogWrite(en1, pwm1);

pwm2 = map(value2,1500,1738,0,255);

digitalWrite(in3, HIGH);

digitalWrite(ind, LOW);

analogWrite(en2, pwm?2);



else if((valuel > 1500)&&(value2 < 1460))//turn_left

pwm1 = map(valuel,1500,1738,0,255);//motor_Left

digitalWrite(in1, HIGH);

digitalWrite(in2, LOW);

analogWrite(en1, pwm1);

pwm2 = map(value2,1460,1240,0,255);//motor_Right

digitalWrite(in3, LOW);

digitalWrite(ind, HIGH);

analogWrite(en2, pwm1);

else if (value3 < 1100)

digitalWrite(relay1, HIGH);

else if (value3 > 1750)
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digitalWrite(relay2, HIGH);

// else if (value5 < 1000)

1/

//digitalWrite(relay3, HIGH);

//}

// else if (value5 > 1900)

1/

// digitalWrite(relay4, HIGH);

//}

else

digitalWrite(in1, LOW);

digitalWrite(in2, LOW);

analogWrite(en1, 0);

digitalWrite(in3, LOW);

digitalWrite(ind, LOW);

analogWrite(en2, 0);
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digitalWrite(relay1, LOW);

digitalWrite(relay2, LOW);

// digitalWrite(relay3, LOW);

// digitalWrite(relay4, LOW);

delay(10);

78



AANUIN U

nsldnusadavgi1deAuIng

79



saRAVe1UNAUINg

aortunalulagnszasuindndigmvisaianseds
MY NVAYUNILVATAAUANA JINIAYUNT
Un1sfinwn 2565

80



dauusznauddguassadanaiieduing
1) 3assuRalunUszas 13 U5
2) 4
3) g
4) \neselunUsyasa
5) wumnes 12 Tyad 11 woud
6) A9819AU 29 LYURLUAS
7) pdvdusamies S09 B
8) 1alRas 75 SaUAUIN
9) Aillsuanas
10) @8N
11) lasv1sa 24 Thad
12) iauszuIeANLsoau
Fumunsufiineu
1) Wanhsudemaddsad
2) Wufunaeduaieeus
3) WeaintsasmunsuazdeuluaindiUaislm
4) Fanms@ensegriumuauiuilan laodaldanuihaeveslun
5) neaestsfunsiuledsuiinouansnedeseus

6) YINNITANSNLATDIBUAKIUS TN



Bn1saruausadavgi UeAuIngagslun

A AUlgNUIAUTIANIIVBISE
1) Tenluauntin sawdulddnamin
2) Tonlumunas saLAuaeenas
3) Tonluduann sauiuasavn

4) TanlUsudng saLRuaeIge

B Ju Wn-Un msldauvessiun
1) Woudwieianisldnu

2) Houaditaneanisldau

C Aulonvsrulsuseauludn
1) Tonlusmurieususesuludnas

2) onluaugraiieususeauludniu

D Y3{UIEAUAINVDIATRILUA
1) MUty LUNATEIEUR

2) YUY LIUATRILURA

82



ANANUIN A

Adlan151d9u (Datasheet)
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communicates using the original STK500 protocol (reference,
You can also bypass the bootloader and program the microcontroller thmugh the ICSP (In-
Circuit Serial Programming) header; see fhese instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino
Mega2560 is designed in a way that allows it to be reset by software running on a
connected computer. One of the hardware flow control lines (DTR) of the ATmega8U2 is
connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this
line is asserted (taken low), the reset line drops long enough to reset the chip. The Arduino
software uses this capability to allow you to upload code by simply pressing the upload
button in the Arduino environment. This means that the bootloader can have 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 connected to either a computer
running Mac OS 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 Mega2560. While
it is programmed to ignore malformed data (i.e. anything besides an upload of new code),

it will intercept the first few bytes of data sent to the board after a connection is opened.

If a sketch running on the board 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 chm resistor from 5V to the reset

line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB

ports from shorts and overcurrent. Although most computers provide their own internal
protection, the fuse provides an extra layer of protection. If more than 500 mA is applied to
the USB port, the fuse will automatically break the connection until the short or overload is
removed.

Physical Characteristics and Shield
Compatibility
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High Current PN Half Bridge
NovalithIC

Product Summary

The BTE 7260 iz & fully integrated high current half
bridee for motor drive applicationsz. It iz part of the
Movalithl C v family containing ons p-channs] highzida
MOSFET and one n-channel lowside MOSFET with an
integraied driver IC in ong package. Das to the p-channel
high=zide switch the need for 2 charze pump iz eliminated
thus minimizing EMI. Interfacing to 3 microcentroller is
made ea:v by the integrated driver [C which feamrss
logic level tnputs, diagnesiz with current zenze, slew rats
adjustment, dead time generation and protection againmst
overtemperature, avervoliags, undervoliage,
overcurrent and shert circuit.

The BTS 7960 provides a cost optimized solution for
protected high current BWAI motor drives with very low
board zpace conzumpiion.

Bazic Features

= Path reziztance of typ. 18 m 2@ C
» Low guisscent current of typ. 7 LA E IFCEC

106

BTS 79608

BTS 7940P
BTE 7060B
P-TO-163-7

ET: To60F
P-TO-220-T

vy

= PWAI capability of up to 23 kHz combined with active freewheeling
= Switched mode current limitation for reduced power dizzipation in overcurrant

= Current limitation level of 43 A 0vp.

= Stamz flag diaznesiz with current zenze capabality
= Overtemperature shut down with lawch behaviour
= Owvervoltaze lock out

» Undervolizge shut down

= Driver circait with logic level inputs

= Adjusztable zlew rates for optimized ENIL

Trpe Ordering Code Package

ETS T280B QETHE0-56160 P-TO-263-7

ETS Tos0p on reguest B-TO-220-7

Data Sheet 2 Few 1.1, 20:04-12-07
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|I'IfiI'IHI:III Hizh Current PN Half Bridze

technalegled BTS 79al
Overview
10verview
The ETS 7960 is part of the NovalithIC J family containing thres zeparate chips in one

packags: One p-channel highzide BMOSFET and one n-channel lowside MOSFET
together with a driver IC, forming a fullv integrated high current half-bridze. All three
chips are mountad on one common leadirame, using the chip on chip and chip by chip
technelogy. The power switches utilize vertical MO3S technologizs 1o ensure optimum on
ztate rezistance. Due to the p-channel highzide switch the need for a charzgs pump iz
eliminated thu: minimizing EMI. Interfacing to a microcontroller is made easy by the
integrated driver IC which features logic level mputs, diaznesis with current sense, slaw
rate adjustment, dead time zeneration and protection sgainst overismperature,
avarvoltage, underveltage, overcurrant and short circuit. The BTS 7240 can be
combinad with other BT 7960 to fortmn H-bridee and 3-phasze drive configurations.

1.1 Block Diagram
BTS 7960 HS baze-chip
{]vs
|_
| e
—
Top-chip
Gate Driver []evT
; L
I 1 @ Dead Time Gen.
Slew Bate Adj.
INHT} I‘El UW Shut Down L3 basza-chip
OV Lock Out
SR 0T Shut Down |_'1
Currant Lim. [ bt
Diagnosiz — T
5 | Currant Sense )
[]GKD
Figure 1 Elock Diagram
Datz Shast 3 Few 1.1, 2004-12-07
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High Current PN Half Bridze
BTS 7960

Pin Configuration

2 Pin Configuration
1.1 Pin Azzignment
ETS Tos0B BTS Tos0P
B-TO-1263-7 P-TO-220-7
b
] — —
O
- L
! 7 di
174%8
1 33 7
Figure 3 Pin Assignment BTS T8#60E and BTS TR4G0P (top view)
12 Pin Definitions and Functionsz
Pin Symbaol o Function
1GXND - Ground
2 oy I Input
Definez whether high- or lowside switch iz activated
3IINH I Inhibit
When zet to low device goss in sleep mode
4.8 ouUT ] Power output of the bridge
53 R I Slew Fate
The slew rate of the power switche: can be adjusted
by connecting a resistor between 3R and GND
1] Is o Current Senze and Dizgnosiz
7 Vi - Supply
Eold tvpe: pin needs power wiring
Dzata Shaat 5 Bev 1.1, 2004-12-07
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Hizh Current PN Half Bridze

BTS 7860

Alaximuom Ratings

3 Maximum Rartings
=T
= i = 150 °C (unless otherwise specified)
Poz Parameter Symbol Limitz TUnit | Te:t Condifion
min | max
Electrical Maximuom Ratings
3.0.1 | Bupplv voltage Fvs -0.3 43
3.0.2 |Logic Input Voltage Fin -0.3 53
WINH
3.0.3 [HS/L3 continuous drain HINHS) -40 401 |A To=<83°C
Current 1N L5} switch active
3.0.4 |HS pulsed drain current TN HS) -60 G011} |A Ti < 83°C
5.0.5 |LS pulsed drain current (L5} 60 |601) |A tpuke = 10ms
3.0.6 | Voltage at 5F. pin Far 0.3 Lo Y
3.0.7 | Voltage between VS and wys -Fis-03 43 kY
I3 pin
3.0.8 | Voltage at IS pin Fis -20 45 W
Thermal Maximom Eating:
3.0.0 | Iunction temperaturs T. -40 150
3.0.10 Jrorage temperaturs Tx._ 55 150
ESD Susceptibility
3.0.11 H3D szusceptibility HEM Frsn W according to EIA
JEED I2-A 114B
IN, INH, BF, I3 -1 b
OUT, GIMD, V& Bl §
Pazcimiusm pesschahle current may e smaller depending om cormens Brnization kevel

Nore: Maximum rarings are absolute razingsz; exceeding any one of these valuesr may

crause frreversible damage to the device. EXposure fo maximum rating conditions

Jor extended periods af time may affect device reliabilin

Data Shest

Bev. 1.1, 2004-12-07
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Elock Description and Characteristics

4 Block Description and Characteristics

4.1 Supply Characteriziics

—40 C=T ) :
3 LR, BV 2 Ve 13, 0 = 04 Junless otherwizz specifisd)
Pos. Parameter Evymbol Limit Valoes Unit | Te:st Condition:

min. |t]rp. |maI.

General

4.1.1 | Opserating Voltags =

LA
o
|

A
i

[

|

k-3
]

4.1.2 | Bupply Current I, - 3 A Vikn=3V
V=0V or 3V
Fap=0 £
DC-mode
normal opsration

{no fault condition)

4.1.3 Quiezcent Current I, SiafFl - 15 A VINH=0V
Vin=0WVar 3V
T <83 =C

- - 63 A Vinn=0V

Vin=0Wor 3V

Data Shest 7 Fev 1.1, 2004-12-07
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Elock De:cription and Characteristics

4.2 Power Stagez

The power stagss of the BTS TO80 consist of a p-channel vertical DAOS tranzistor for
the high zide switch and a n-channel vertical DAOS wansistor for the low =ide switch. All
protection and disgnostic functions are located in a zeparats top chip. Both switches can
e operated up to 23 kHz, allowing active freewheeling and thus minimizing power
dizzipation in the forward operation of the integrated diodes.

Ths on state reziztancs R iz dependent on the supply voltage 7% as wall a: on the
junction temperature T). The typical on state rezistance charactariztics are showm m
Figure 4.
Hizh 5ide Bwitch Low 5ide &witch
T T T | =
it | i | il :
| ' | |
1 1 1 :
L | | 1
i i i '
i ' | |
i 1 1 1 :
1 i i [
i ' i i
! i i ¥
: : T P :
T
\ : : Ty= 15 i
: 1 1 . :
[} 1 '.I- . Y §
— —_—
Figure 4 Tvpical On State Fesiztance vi. Supply Voltage

Diata Shaest B Fev 1.1, 2004-12-07
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Inﬁ“au“ Hizh Current PN Half Bridze
Ir-:hr-:-l-:-gl:;-.’_,.- BTS 7860

Block Description and Characteristics

4.2.1 Power Stages - Static Characteriztics
—g4p C=T -
F= 13050, B W < 12 1B W funles: qtherwiza specifed)
Paos. Parameter Svmbaol Ljmit Values Unit | Test Comdition:
min. |r_rp. |u131.

High Side Switch - Static Characteriztics

421 On state high zide R,ﬂ,“,“ mf Iimir=94A
resiztance Ve=135V
- 7 o Ti .
- 10 12.5 T\-'l =150 5
42z I_.Eah'.age current high I..:I KHE) — 1 pa f,I:‘?H= Y
zide ]’UUT =0V
R i
— 50 |pA Vinp=0%
Vour=0w
=130
4.2.3 | FReverze diede Fosus vV Io=-2a
forward-veltags hizh - 0e 1.5 Ty=-a0%C
zide 1) - 0.8 1.1 Ty=25°C
- 0.s 0.8 Ty=130=C
Low Side Switch - Static Characteristicz
4.2.4 | On state low zide R.n,; 51 me Tonr =24
rezlzfance WE= 155V
- 8 12 11;1 =255
4.2.5 Leakage current low I..:I ELS§ _ 1 LA Vina=0WV
zide Founr=Fs
Tj<B5°C
— 15 |pA Vinp=0WV
Four=Fs
=130
4.2.8 |FReverze diede e miLs) vV Ior=2A
forward-veltage low - 0e 1.5 T =-40%C
zide 1) - 0.g 1.1 Ty=25°C
- 0.8 B =130
D 0 mective Ereewhesling, diode e comducting onby for o few us, dependog mn B

Diatz Shast @ Fev. 1.1, 2004-12-07
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Hizh Current PN Half Bridze
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Elock Dexcription and Characteriztics

4.2.3 Power Stages - Dynamic Characteriztics
4p "e=T .
JE A0, =133 W, Rivee = 282 Juplass otheranize spacifiad)
Pos. Parameter Svymbuaol Limit Values Unit | Test Conditions
mmin. | vp. | MAY.
Hlgh Side Switch Dynamic Characferistics
4.2.7 | FRize-time of HE ThHs i
0.5 1 1.5 Fan=0%
- 2 - Fan=351kS
Ik 7 11 Fiap=351 k2
428 |3lew rats HS on —'"'L'LI_ Vigs
i H5 - 11 - Fae=042
- g - Fian=31kS
- 1.6 - Fian=31 k2
4.1.9 Switch on d=lay time LanHE i
Hz 1.7 il 4.5 Fsn=02
- 4.4 - Pap=31k&
5.5 14 12.4 Fian=351 ke
4.2.10 Hall-time of HZ LHHS s
0.5 1 1.5 Fan=0%
- 2 - Fian=351kES
1k 7 11 Fan=351 ke
4211 qlew rate HS off AV Vins
FAM - 1 - Fse=08
- i - Fiap=31kE
- 1.6 - Foap=31 k2
4.2.12 Ywitch off delav time LdfiH s
HZ 12 14 3.5 Fan=0%
- I4 - BEsn=31kG
4 10 16 Fan=351 ke

Data Sheet 11 Bev. L1, 2004-12-07
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Hizh Current PN Half Bridze

BTS T8a0

Elock Dexzcription and Characteristics

20 Ce I_; T oot izl
Poa. Parameter ) Symbol Limit Values Unit | Test Conditions
min. | op. | max.
Low Side Switch Dyvnamic Characteristics
4.2.15 Rize-time of L3 TLs) HE
0.5 1 1.5 Fap=0%
- 2 - Fsn=31k22
1R 7 11 Fap =31 k2
4.2.14 §lewrate LS switch off |2V Vins
TS - 11 - Fan=0%2
- a§ - Rap=31kS2
- 1.6 - Fap =31 kL2
4.2.15 Ywitch off delav time LdnL.5 ps
Lz 0.7 1.3 1.2 Rsp=0%
22 - Far=351kEE
1k 7 11.2 Fap=31 k2
4.2.16 Hall-tims of L3 LS uz
0.5 1 1.5 Fan=0%2
- 2 - Fap=31k%
I8 7 11 Fap=31 k2
4.2.17 Jlew rate LS zwitch on '-ﬂrm | Vins
ifLS| —- 11 _ Bap=04%42
- & - Rap=31k%
- 1.6 - Far =31 kL2
4.2.18 Ywitch on delay time LARLS ps
L% 22 4 5.8 Rsp=0%
56 —- Fae=351kS
6.4 14 154 Fap =31 kL2
Diata Shest 12 Bew 1.1, 2004-12-07
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