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ABSTRACT

This research aims to design and build a semi-automatic soil sampling machine to collect soil
samples at the depth of 30 cm. Collecting device and relevant data were controlled by a microcontroller.
Soil analysis information combining with the soil sampling locations could be used to further create the
soil maps for precision agriculture applications.

Current soil sampling methods are labor and time intensive, making it impossible to collect data
across the entire field. So, we have designed the soil sampling machine that can be installed on an ATV
vehicle that is able to travel throughout the field. The sampling cylinder moves in vertical direction while
rotating along the axial to help penetrating to the desired depth. The soil sample was removed from
the cylinder using a soil scraping mechanism and then collected in a container.

From the experiment, we found that the probe could penetrate to the depth of 27 - 31 cm.
However, due to soil compaction, the soil depth in the cylinder showed the depth between 20 - 24 cm.

The average sampling time was approximately 102.65 seconds per cycle.

Keyword: soil sampling machine, precision agriculture, soil mapping
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Arduino
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1.1.1. adugnUuuuuiiianausesdin (Deep groove ball bearings)
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AN 2.15 maugnﬂuuwtﬁmnammaﬂ (Deep groove ball bearings)
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Tudgsilifeainien Foiliumuluiazwnuusnusnoananduld msngdmsuldivauiirensn
\innansenagiane aunsosuussliviamnial wazisdumnunuiirmadorldnnnimdy gniu
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1.1.3. adugnVuuuuidanavdudadauusenouilug (Duplex angular contact

u

ball bearings) anansasuusslunuiunuassiiams iunisinemdugniu

wuudlanaududadeym 2 su wvuiu Juild 3 dhvee fe
Luvulvivdauriu Back to back) azltdeydnwal DB

2. wuulvivitihwuniu (Face to face) alddyanwal DF

3. wuulvintneunas (Tandem) aglddyanwal DT

A ﬂ) ; . . . : - ~~ ‘ 1
A7 2,17 saugniuwuudienanduladaudssneuug

(Duplex angular contact ball bearings)
1.1.4. aaugniuuuudlanauduiaiiaun@eauwnd (Double row angular contact
ball bearings)

v = Lo w

= = < o= ] ! v o v o=
Nanvagivilaunuadugniuuuuidanauduiadauusznou Wudguuulindeuiu 39
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a @ =4 = v w o oa
AN 2.18 mﬂUQﬂUULLU‘ULuﬂﬂﬁuﬂﬂlﬂﬁmﬂl}ﬂﬁﬂ%m?

(Double row angular contact ball bearings)
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1.1.5. adugnUuuuuilananuSunwaunuleies (Self-Aligning ball bearings) 93
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1 = l‘-‘: 1 1 = - ¥
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o Vv =4, s d 1 - U F7
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2

antulianunsauiusmlumuuuiunuman Favililiiinnistngy

Adl 2.19 pavanduiuudianauususuaunulaies (Self-Aligning ball bearings)

1.2 paugniunuugnnassuussluuuadad

1.2.1. adugnUuuuugnnawsanseuen (Cylindrical roller bearings) @155y

e = o 3 ar P & | ¥ A
wsslumwnedilaun Wiuaiusasaugaasiinauiiesud uasuu sdusuaunulsiiies

WAntaswinty

i 2.20 augnUunuugnndansanseuan (Cylindrical roller bearings)
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1.2.2. saugntunuugnndsuwuulau (Tapered roller bearings) fiseamaifiues
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NN 2.21 maUQﬂﬂuLLUUQﬂﬂadLLUUIﬂu (Tapered roller bearings)

1.2.3. adugnUuluugnnasiiléansinau (Spherical roller bearings) fldnwg
aateiundugnTuuuuidanantiuuwannuliie LLmﬂﬁﬂaﬁumﬁi’gﬂnﬁaﬁﬂﬁammammu
dudnwaeMsitnuiiauny waanu1sasulsalurwnulfunnIn wmstziuunsenule
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winEdmsunaglesunsston (Shock load)

i 2.22 asugniuluugnadaialaansenas (Spherical roller bearings)
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1.2.4. adugnTunuugnndsuuutiu (Needle roller bearings) @mnsasuuselu
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2. adugnUusunsslunwuiuny

2.1 sugnUunuuianansuusslunuiuny

s

2.1.1. saugntiusuussluiuauny (Thrust ball bearings) adugnlulsznausme

Y
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2.2 adugntuluugnndsiunsslunuiuny

2.2, ﬂﬁUQﬂﬂULWUQﬂﬂﬁx‘i‘lﬂﬂﬂ‘iﬁ‘uaﬂ‘?‘ULL‘NlULLU'JLLﬂ‘LJ (Cylindrical roller
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i 2.25 arugniuiuugnadmsanszuaniuuseluiuauny (Cylindrical roller thrust bearings)

2.2.2. aaugnUunuugnnasdalamsenausuusslunuinnu (Spherical roller
thrust bearings) fnu¥aMzN$19YBIQNNARIAINTINaNE UL EEYINTENUUT I

45 9 @uasasuwsdlunuiwnulaunn Suwsdlunursatldvianasdsanunsailgauunny
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(Spherical roller thrust bearings)
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#include <SPL.h>

#include <SD.h>

#include <Wire.h>

#tinclude <LiquidCrystal 12C.h>
#include <DHT.h>

#include <TinyGPS++.h>

#define DHTPIN 9

#define DHTTYPE DHT22
#define chipSelect 53
#define RGB R 22

#tdefine RGB G 24

#define RGB B 26

boolean
monitoringl,monitoring2,monitoring3;
//sersor as93Ulane

int metalDetectionl = 13;
// Fan du

int metalDetection2 = 15;
// Faud 9 du

int metalDetection3 = 14;
// wueaiiiviyu ¥

DHT dht(DHTPIN, DHTTYPE);
LiquidCrystal 12C lcd(0x3F, 20, 4); //0x3F
File myFile;

String file_name ="'

char file_name_buffer[100];
TinyGPSPlus gps;

volatile float h,t,hic;

volatile int NO=0;
AT e Ig

volatile int PWM1 = 5;
// motor main
volatile int INA = 4;

// motor main
volatile int INB = 6;

// motor main
volatile int INC = 8;

// motor dril

volatile int PWM2 = 7; //

motor dril

[/ R R/

void gettemp(){

[/ HERHHEHHHHHE A AR/
volatile float h = dht.readHumidity();
volatile float t = dht.readTemperature();

// Read temperature as Celsius (the

default)
volatile float hic =

dht.computeHeatindex(t, h, false);

// Compute heat index in Celsius

(isFahreheit = false)

Serial.print("Humidity : ");
Serial.print(h);
Serial.println(" %");

Serial.print("Temperature : "),



Serial.print(t);
Serial.print(" *C ")
Serial.print("Heat index : ");
Serial.print(hic);
Serial.print(" *C ");
Serial.printUn("#H##H##H#HEFHHHEHEFIR",
}
[/HH R SR AR/
void getvoltage(){
[/ HHE R AR HH R R

}
[/ HHHHHH R R R R/

void getcurrent(){

/R HE R R R R/

float | = analogRead(A2);

float Current = 0;

Current = (-
411.0)*5.0)/1023.0)/0.0645);
}

[/ R
void getgps(}
[/ HAHHEHE R HE G HH AR AR/
Serial.printin("Fn getgps start");
while(lgps.time.isValid())
while (Seriall.available()>0)

if (gps.encode(Seriall.read()))

a5

Serial.print(gps.time.hour()+7);
Serial.print(":");
Serial.print(gps.time.minute());
Serial.print(":");
Serial.print(gps.time.second());
Serial.print(".");
Serial.print(gps.time.centisecond()),

}

Serial.println(*Fn getgps end");

[/ HHHH R R
void Setupfiledata(){
[/ HHHHH R T/
myFile = SD.openl(file name buffer,
FILE WRITE);
if (myFile) {
Serial.printin("Setupfiledata...
Writing");
myfFile.println("Soil Sampler V.1.0");
myFile.printin("Product By KMITL &
CTA");
myfFile.printin("NO,DAY,MONTH,YEAR,HOU
R(+7.00),MINUTE,SECOND,CENTISECOND,L
AT,LNG,SPEED,DEG,SATELLITES,HDOP,HU
MI, TEMP,HEATINDEX,VOLTAGE,CURRENT"),
// SATATUS DEPT.

myFile.close();



}

[/ HEH R R/

void printToFile(}

[/ HTHEHHHHHEH

led.clear(); led.setCursor(0,3);

lcd.print("| [Fn] Save Data");

Serial.printn("Fn printToFile");

myFile = SD.open(file_name_buffer,

FILE WRITE),

led. print("

lcd.clear(); lcd.setCursor(0,3);

Open :");
lcd.setCursor(8,3);

led.print(file_name_buffer);

Serial.printin("Fn file_name_buffer

Open");

gettemp(); //3UANgmungdl
if (myFile) {
lcd.clear(); lcd.setCursor(0,3);

led.print("| Writing DATA ...");

Serial.printin("DATA Writing....

START");

myfFile.print(gps.date.day());
myFile.print(gps.date.month());
myFile.print(gps.date.year();
myFile.print(gps.time.hour()+7);
myFile.print(gps.time.minute();

NO++,

myFile.print(",");
myFile.print(gps.date.month());
myFile.print(",");
myFile.print(eps.date.year());
myFile.print(",");
myFile.print(gps.time.hour()+7);
myFile.print(",");
myFile.print(gps.time.minute());
myFile.print(",");
myFile.print(gps.time.second());
myFile.print(",");
myFile.print(gps.time.centisecond());
myFile.print(",";
myfFile.print(gps.location.lat(), 12);
myFile.print(",");
myFile.print(gps.location.lng(), 12);
myFile.print(",");
myFile.print(gps.speed.kmph(),4);
myFile.print(",");
myFile.print(gps.course.deg());
myFile.print(",");
myFile.print(gps.satellites.value());
myFile.print(",";
myFile.print(gps.hdop.value());
myFile.print(",");

float h = dht.readHumidity();

float t = dht.readTemperature();

myFile.print(NO,4); float hic = dht.computeHeatindex(t,
myfFile.print(","); h, false);

myFile.print(gps.date.day()); myFile.print(h);
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myFile.print(",");
myfFile.print(t);
myFile.print(",");
myFile.print(hic);
float | = analogRead(1);
myFile.print(",");
int valll,
float val2;
float tempy;
valll=analogRead(2);
tempv=vall11/4.092;
val2=(tempv/10);
myFile.print(val2);
myFile.print(",");
myfFile.printin((((-
520)*5.1)/1023.0)/0.0645);
Serial.printtn((((l-
520)*5.1)/1023.0)/0.0645);
Serial.println(val2);
myFile.close();
Serial.printn("GPS END");
lcd.clear(); lcd.setCursor(0,3);
led.print("| End data record”);
}

ar

[/HHHE R R A S R/

void Drilldown(}

//HE R S R
lcd.clear(); lcd.setCursor(0,3);

Drill Down \\W/ ");

digitalWrite(RGB_R, HIGH);

led.print("

digitalWrite(PWM1 ,HIGH);
digitalWrite(INA , LOW);
dieitalWrite(INB , HIGH);
digitalWrite(PWM2 HIGH);
digitalWrite(INC , HIGH);
delay(100);

[/ HEH R HHH A RS HE AR/
void Drillup() { 7/ ﬁamsmaéﬁv&uma%
[/HEHF R RS R HHA R/

led.clear(); lcd.setCursor(0,3);
led.print("| Drill Up //A\\ "),

digitalWrite(RGB_G, HIGH);

digitalWrite(PWM1 HIGH);

digitalWrite(INA , HIGH);

digitalWrite(INB , LOW);

boolean monitoring3; //sersor AT
lavy

int metalDetection3 = 14; // \@uae3
Wavigu 7

monitoring3 =
analogRead(metalDetection3);

digitalWrite(PWM2 ,HIGH);



digitalWrite(INC , LOW);
if (monitoring3==0)
digitalWrite(PWM2 ,LOW);
digitalWrite(INC , LOW),
}
delay(100);
}
[/ HEH R AR/
void Drillauto(){
[/ HEH T R H R
if (monitoring2==0)
{
Drilldown();
}
if (monitoring1==0)
{
delay(5000);
Drillup();
}
delay(100);
}
[/ R R R R R A/
void setup()
[/ HH R R R R A
{
led.begin();
dht.begin();
Wire.begin();
Serial.begin(9600);
Serial1.begin(38400);

a8

pinMode(chipSelect, OUTPUT);

pinMode(RGB_R, QUTPUT); // "

pinMode(RGB_G, QUTPUT); // \n@es

pinMode(RGB_B, OUTPUT); // 114

pinMode(PWM1, OUTPUT);

pinMode(INA, QUTPUT);

pinMode(INB, QUTPUT);

pinMode(INC, OUTPUT);

pinMode(PWM2, QUTPUT);

pinMode(33, INPUT_PULLUP);
/7wl

pinMode(35, INPUT_PULLUP);
ZAYFATER

pinMode(37, INPUT_PULLUP);
//umaes

pinMode(39; INPUT PULLUP);
//duRnidu emergency

led.setCursor(0,0);

led.print(" .:: AMAO KMITL :..");

led.setCursor(0,1);

led.print(" :: SOIL SAMPLER ::");

led.setCursar(0,2);

LCdLprint(" sz #exmennnns .2,

lcd.setCursor(0,3);

led.print(" :: CTA & KMITL :");

delay(3000);

if (ISD.begin(chipSelect)) { /A
WORTA

Serial.printin("| SD card : FAIL I');



lcd.clear();lcd.setCursor(0,3); lcd.print(’|
SD card : FAIL I");

Jelse{

Serial.printin("SD card: OK!I");

led.clear();lcd.setCursor(0,3); lcd.print(’]
SD card : OK I');

}

geteps();

lcd.clear(); led.setCursor(0,3); led. print("|
Creating file");

file_name = (String)gps.date.month() +
gps.date.day() + (gps.time.hourQ+7) +
gps.time.minute() + ".txt"; // Balndld 8 ¢

ONAS

file_name.toCharArray(file name_buffer,5
0);
Serial.println(*start");
Serial.printin(file_name_buffer);
Setupfiledata(); // Walusunsy
}
[/HAHHHHE R GHHER HERHH/
void loop()
//HER R R H R
{
gps.encode(Serial1.read());
monitoringl =
analogRead(metalDetectionl);
monitoring2 =

analogRead(metalDetection2);
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monitoring3 =
analogRead(metalDetection3);
int B = digitalRead(33);
int Y = digitalRead(37);
int R = digitalRead(35);
int emergency = digitalRead(39);
ifltemergency == HIGH){
if (monitoring2 == 1 && R == LOW &&
emergency == HIGH) //down
{
Drilldown();
printToFile();
led.clear(); led.setCursor(0,3);
led: print("] Drill Down \V// ")
}
else if (monitoringl == 1 && B == LOW
&& emergency == HIGH) //up
{
Drillup();
}
else if(Y == LOW)
{
Drillauto();
}
else if (monitoringl == 0 || monitoring2
==0)
{
Serial.printin("STO P ");
digitalWrite(RGB_G, LOW);



digitalWrite(PWM1 ,LOW);
digitalWrite(INA , LOW);
digitalWrite(INB , LOW);

digitalWrite(PWM2 ,LOW);
digitalWrite(INC , LOW);
led.clear(); lcd.setCursor(0,3);
led.print'| STO P ");
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1. Arduino Mega 2560 Rev3

A7l 5.1 Arduino Mega 2560 Rev3

Arduino Mega 256008 3njulnaflutainsena Arduinodamandiniag Huduain
Arduino Uno R3 198w ATmesa2560 iuiag Anss uwe 256 KB using kB 1olwides 7 &1 12
v L,L,'Néfummazuuagﬁ 54 Dieital Input /- Output 1N 54-99-(18u-PWM 1A 14 1) & Analog
Input 16 v1 Serial UART 4 ain 12C/1 1@ SPI 1 ge \Wauluswasuuiy Arduino IDE waglusunsari

o wal

USB imngdaniuinadlaiuiutausnisimuilulasaeulnsataasnseinisuein Arduino il
wihgANTLar U 1e99 Tiselyuuindy
Technical Specifications

Microcontroller ATmega2560
Operating Voltage 5V

Input Voltage frecommended)  7-12V

Input Voltage (limits) 6-20V

Digital I/O Pins 54 (of Which 14 provide PWM output, 4 UART TTL)
Analog Input Pins 16

DC Current per I/O Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader

SRAM 8 KB

EEPROM 4 KB

Clock Speed 16 MHz
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2. Current Sensor Module 30A (ACS712-30A)

AW 5.2 &nweug Current Sensor Module 30A (ACS712-30A)

Tugainnsyualwihilvariiu Widyanussnundu Analog Mesuiu Arduino léludes
Analog Tugailld IC wo$ ACS712:30 \uwuwesianszua

~Sanseualalugu 20 fe 140 A (alfianszua AC uag DO)

-Taglws v

- 66 to 185 mV/A output sensitivity

- 5 ps output rise time in response to step input current

- 80 kHz bandwidth [16]

3.luga Jauseaulii 0-24 Taad Voltage Sensor Module for Arduino

A 5.3 dnwauzlugaiauseiulni 0-24 1aad

Tugatlduannisiaussiuluiimiew Analog ¥ed Arduino fiaunsng uaussFulnig
0-5 ladeenundudiidnea 0-1023 lugailldravsuvssduviliannsoinluligeanis 24.9

Taadt Tngldlnidesdt 5 Taad druede Arduino 18lwiAssd 3.3 Taadeenlnl¥aeani 16.5 Tad(17]
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4. Ublox NEQO-M8N GPS Module with Active Antenna (UART interface)

mwﬁ 5.4 Ublox NEO-M8N GPS Module with Active Antenna

Ad = = s ==’
Ublox NEO-M8N 1 GPS Module #HUs#dn5n1ngeanvas Ublox i Uaquudl lng
213150911015 Tracke sruviive 2 sevuldlunaideaniu (by default 9y GPS uag GNSS)
= 1 [} I o 1 [ v ] as . o
990714910 Ublox Junau Mladanunsayile uenanuugs support 320U BeiDou (s3Uutniaved

A1), 5¥UU SBAS way s¥uu QZSS anme

NEQ-M8 series Versatile u-blox M8 GNSS modules

Versatile GNSS modules in different variants for easy manufacturing

- Concurrent reception of up to 3 GNSS (GPS, Galileo, GLONASS, BeiDou)
- Industry leading =167 dBm navigation sensitivity

- Security and integrity protection

- Supports all satellite augmentation systems

- Advanced jamming and spoofing detection

- Product variants to meet performance and cost requirements

- Backward compatible with NEO=7 and NEO=-6 families [19]
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5. Inductive Proximity Sensor Detection Switch LJ12A3-4-Z/BX (NPN) WULYDIATI9TUaNY

Sruygadn 4 Haduns

719 5.5 Inductive Proximity Sensor Detection Switch LJ12A3-4-Z/BX (NPN)

wuLaINSendls aiadulave 1Wu agliiiew wian lavie Conductor Awmtlenun svay
n3793ugean 4 Tadiums Toliase 5-36 V nszia 300 mA drgeUszana 1.2 wns wiew LED &

LAY memaamum'ﬁaﬁmaﬁu
Inductive Proximity Sensor Lj12A3-4-Z/Bx Npn

- Model Lj12A3-4-Z/Bx

- Output Npn, 3 Wire, No (Normal Open)
- Work Voltage 6Vdc - 36Vdc

- Output Current 300 Ma. (Sink)

- Size Dia. 12 mm L: 64 mm (Body)

- Cable Length 100 ¢m

- Detection Range 4 mm

- Detection Of Object Metal (Copper, Iron, Aluminum Etc.) [20]
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6. Micro SD Card Module MicroSD Card Adapter (Catalex)

mwﬁ 5.6 Micro SD Card Module

lugadmiuduiinveyaas Micro SD Card , Micro SD Card Module §via Catalex @95
inANasalunisiufindayanae 9 9anveda Arduino asuu Micro SD Card fiuimading
wuu SPI Tdeudie flausdnsagubindeulden daasisnan 3.3V inlilumesia awnsaldlv

Talutng 4.5V - 5.5V [18]
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7. EVO24aVv50 Brushed DC Maotor Driver

AW 5.7 EVO24V50 Brushed DC Motor Driver

vasndunemefuuuriauusaai 14 Mosfet siansasuuu H-bridge Tun1smununisiva
yaensvud lnsiinisaonuuuliiimauvuniues deldnudeiugunsaivainuaisguuuy @mnse
Tdnulfnseunquilasmesyunnlug nseavaunisinnumelilasaoulvnsaaes daaunsadu

- v = Y o % ' = [y <
nszuarailaslageanis 36 A uazdunszuadnvarlinnnnia 50 A fussaulnigegah 42 v lne

P~ @ - v o < a &
2a59gilsruuLEndyansag Opto-lsolator Litetesudyyrasuniufionaiintuainueines

wazdransatesiunszudliihdaunaulldunnmugu

AMANURA
- H-bridge MOSFET driver
_ fJunszualnindhuszannnin 50 A
- Junszudlniieioiios 36 A finswiu 24 vDC
- u3aulnANBuWs VCC 9-42 VOC
- wsaulnifingegatefnmasan 0.98 x VCC
- WeusensruaalsivarszUuuy ADC Mode / PWM Mode / PPM Mode
- wengnaamuAN e Opto-Isolator
- uAReHANI9NITYUAIY LED
- fheastloafunstelndsndudn

o =Y a !

- Aansviauiledioumgiiguiunit 110 ssmwaden
- fEndeAdaesvuieauTou
- 9uUm PCB 80 x 80 mm

_sfwin 85 g [11]
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8. High Power DC Step-Up 12-60V to 12-80V 30A 1500W Max

Al 5.8 High Power DC Step-Up 12-60V to 12-80V 30A 1500W Max

2995 RN I High Power DC - Boost Module Constant Current / Constant Voltage
1500W Max

- 3unsesull input Tehundrafaus 12V - 60 V

- U§ulvigslda sov wiaummannsalunisuunseualssaus 0.5-20A @uogifunany
aumunaluvesinan)

- fdaeugam 1500 (7 60V) MasAMNTNIUNTINE Input geanlel 30A (Favauy) 1w
faLiled 15-20A

as a wa o 2/ ;{
- NWW%’DM58‘U"U'Wﬂﬂlli]Miu&lﬁlLMBﬂ'J'lEJ?'EJU‘EJEN’Nﬁ]‘SQ\?‘Uu

Specifications:
- Input voltage: 12-60V DC
- Input Current: 30A (MAX)
- Output voltage: 12-80V continuously adjustable
- Constant current range: 0.8-20A (+ 0.3A)
- Output Current: 30A, Max
- Quiescent current: 15-30 mA
- Working temperature: -40 ~ + 85 degrees
- Conversion efficiency: up to 95%
- Overcurrent protection: none
- Short circuit protection: Fuse 30A

- Module weight: 490 ¢ [3]
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9. Cytron 13Amp DC Motor Driver - GROVE Compatible

Al 5.9 Cytron 13Amp DC Motor Driver - GROVE Compatible

vasaduneLmaInEuanse DC Motor Driver w5aiu 6 64 30 1aas Junszuagsan 30A (10
) wazdunszuareiiosgega 13 uaul s835un1sduuuy Locked-Antiphase uaz Sign-

Magnitude PWM

Features

- Bi-directional control for 1 brushed DC motor.

- Support motor voltage ranges from 6V to 30V

- Maximum current up to 13A continuous and 30A peak (10 seconds).

- GROVE compatible

- 3.3V and 5V logic level input.

- Solid state components provide faster response time and eliminate the wear and
tear of mechanical relay.

- Fully NMOS H-Bridge for better efficiency and no heat sink is required.

- Speed control PWM frequency up to 20KHz (Actual output frequency is same as
input frequency).

- Support both locked-antiphase and sign-magnitude PWM operation, NOT RC (Radio
Control) PWM.

- SMD compatible

- Dimension 61 mm x 33 mm
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10. DC-to-DC Step Down XL4015 Module (5A) 75W with Voltmeter

%%&a
;.gd

AW 5.10 DC-to-DC Step Down XL4015 Module (5A) 75W with Voltmeter

Tugatspranudadlnann 4-38 vDC 10w 1.25-35 v 1enssualagega 5A 14 IC lues
XL4015 wiouususzurgauiou warhianiinasdmsuiaussauln Input/output
Specification:

- Better than 2596, easy to 4A 50W, up to 75W adding heat sink

- Input voltage: 4V ~ 38V (not more than 38V)

- Qutput voltage: 1.25V ~ 36V (adjustable)

- Output current: 0A ~ 5A (recommended below 4.5A)

- Output power: recommended use below 75W (add heat sink when 50W)

- Operating temperature: -40°C ~ +85°C

- Operating frequency: 180KHz

- Conversion efficiency: Up to 96%

- Voltmeter range: OV ~ 40V

- Voltmeter error: + 0.1V

- Load regulation: S (I) <0.8%

- Voltage regulation rate: S (u) <0.8%

- Power indicator: Yes

- Short circuit protection: Yes (limit current 8A)

- Over temperature protection: Yes

- Input Reverse Polarity Protection: None (cascade high current diode if required)

- Wiring: IN+/- Input, OUT+/- Output

- Size: 66 x 39 x 18 mm [21]
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11. LCD with backlight of the LCD screen + 12C Interface

AT 5.11 20x4 LCD with backlight of the LCD screen

JoUARINA LCD UM 20 fsnws 4 ussia 141w 5 Taas wieallw blacklight \deusaiu

Arduino

s1wazldun LCD Adapter Plate IIC 12C Interface for Arduino
- Supply voltage: 5V
- backlight Wag contrast Usumleisae potentiometer
- Compatible for 1602 LCD
- Weight: 5¢
- Sizer5.5 x 237 %1.4cm [15]
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