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Rancang Bangun Alat Penerangan Jalan Umum Menggunakan Tenaga Surya
Berbasis Modul GSM SIM800L

ABSTRAK

Penerangan jalan umum (PJU) konvensional masih menghadapi kendala berupa tingginya
konsumsi energi, ketergantungan pada jaringan listrik terpusat, dan ketiadaan pemantauan
jarak jauh sehingga penanganan gangguan bergantung pada inspeksi manual. Penelitian ini
bertujuan merancang alat PJU tenaga surya adaptif berbasis.mikrokontroler ESP32 dengan
mode operasional otomatis dan manual;“mengintegrasikanssensor LDR, HC-SR04, dan
INA219 untuk pemantauan arus.dan-tegangan, deteksi cahaya, serta deteksi gerak,
sekaligus mengimplementasikan protokol MQTT melalui modul GSM:SIM8OOL menuju
private cloud server berbasistdocker. Metode yang digunakan adalah rameang, bangun,
meliputi perancangangtealisasi, dan pengujian per blok hingga sistem keseluruhan:«Panel
surya 100 Wp mengisi‘aki 45 Ah melalui solar charge controller, sedangkan modul.step-
down X1L4015 menyuplai tegangan 5 Voke sistem kendali. ESP32 memproses tiga sensor
INA219 yang diisolasi multiplexer TCA9548 A dan mengatur dua lampu DC 12 V melalui
modul MOSFET berbasis PWM. Hasil pengujian menunjukkan catu daya mengisi aki
sebesar14% per jam pada intensitas 83.850 lux dengan tegangan keluaran step-down stabil
4,89 #Vi Sensor LDR _bekerja. pada. ambang 45 “lux,. ‘sensor HC-SR04 memiliki
penyimpangan maksimum 3 cm, dan sensor INA219 membaca arus 1.247,9-1.279,3 mA
pada kecerahan 100% yang menghasilkan.iluminasi 421,7 lux. Transmisi data mencatat
packet loss dan BER 0%, latensi 539,0—593,8 ms,serta throughput 6.210,3—6.483,1 bps.
Sistem terbukti mampu beroperasi mandiri secara adaptif, dipantau, dan'dikendalikan dua
arah dari jarak jauh melalui aplikasi android.

Kata kunci: Android, ESP32, Internet of Things, Modul GSM SIM800L, Penerangan Jalan
Umum.

Vi
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Design and Construction of a Solar-Powered Public Street Lighting Device Based
on the SIMS800L GSM Module

ABSTRACT

Conventional public street lighting (PJU) still faces problems of high energy consumption,
dependence on a centralized power grid, and the absence of remote monitoring, so that
fault handling relies on manual inspection. This research aims to design an adaptive solar-
powered street lighting device based on the ESP32 microcontroller with automatic and
manual operating modes, to integrate LDR, HC-SR04;vand“INA219 sensors for light
detection, motion detection, and currentand voltage monitoring, and_to implement the
MQTT protocol through the SIMS00L GSM module to a docker-based private cloud server.
The method used is designiand construction, covering design, realization, and'testing per
block up to the overall system. A 100 Wp solar panel charges a 45 Ah VRLA battery through
a solar charge controller, while an XL4015 step-downimodule supplies 5 V to the control
system. The ESP32processes three INA219 sensors isolated by.a TCA95484 multiplexer
and drives two 12V DC lamps | through PWM-based MOSFET modules. Test results show
the power.supply charges the battery by 14% per hour at an intensity of 83,850 lux with a
stable step~down output of 4.89 V."The LDR operates at a 45 lux threshold, the HC-SR04
has a‘maximum deviation of 3 cm, and the INA219 reads 1,247.9—1,279.3 mA _at 100%
brightness, producing 421.7 lux of illumination. Data transmission records 0% packet loss
and BER, 539.0-593.8 ms latency, and 6;210.3—6,483.1 bps throughput. The system
operates autonomously and adaptively, and can be.monitored and controlled remotely via
an android application.

Keywords: Android, ESP32, Internet of Things, GSM SIM800L Module, Public Street
Lighting.
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BAB I
PENDAHULUAN

1.1 Latar Belakang

Penerangan jalan umum (PJU) konvensional saat ini masih menghadapi
berbagai kendala operasional, seperti-tingginya konsumsienergi, ketergantungan
pada jaringan terpusat, dam” ketiadaan fitur pemantauan, mandiri. Sistem
pencahayaan yang statis‘inimemicu pemborosan daya dan mempercepat kerusakan
komponen karena” lampu terus menyala maksimal sepanjang malam tanpa
menyesuaikan kepadatan lalu lintas. Selain itu, ketiadaan sistem pengawasan jarak
jauh menyebabkan pengelola tidak mengetahui status operasional lampu secara
real-time. Akibatnya, penanganan gangguan berjalan lambat karena masih
mengandalkan inspeksi fisik manual di lapangan, yang berpotensi mengancam
keselamatan pengguna jalan.

Pemanfaatan teknologi internet of things (1eT) berbasis ESP32 menawarkan
peluang integrasi perangkat yang efisien (Saputra-& Surapati, 2024). Sistem ini
memadukan panel surya sebagai sumber energi-mandiri, sensor light dependent
resistor (LDR) dan sensor ultrasonik HC-SR04 untuk kendali cahaya adaptif, serta
sensor Kelistrikan INA219 yang ditransmisikan jarak. jauh ‘melalui modul GSM
SIM800L dengan protokol message queuing telemetry transport (MQTT) (Tianur
dkk., 2023; Fikhri dkk., 2025). Seluruh data perangkat keras tersebut dikirim ke
server cloud pribadi berbasis docker'yang, terhubung langsung dengan aplikasi
android untuk. memungkinkan operasional mode manual maupun otomatis,
sekaligus mengirimkan notifikasi peringatan dini apabila sistem mendeteksi arus
nol saat lampu seharusnya menyala.

Untuk mengatasi kendala operasional-tersebut;-dilakukan penelitian berjudul
“Rancang Bangun Sistem Penerangan Jalan Menggunakan Tenaga Surya Berbasis
Modul GSM SIM800L dan Android”. Penelitian ini hadir sebagai solusi terpadu
untuk mewujudkan infrastruktur penerangan jalan yang hemat energi, mandiri
secara suplai daya, serta responsif terhadap pemeliharaan jarak jauh berkat

dukungan aplikasi yang terintegrasi.

Politeknik Negeri Jakarta



ejeyer 1abaN yiuyaiijod uizi eduey

s
el
m
=]
Q
c
-3
T
Q
=
=,
Q.
o
=
3
(1]
=
c
i
=
o
=]
=
(1]
T
(1]
3
=
>
Q
Q
=]
<
o
3
Q
s
2
[
=
°
o
=
m
=
=
=
2
1]
Q
m
=
—
o
=
o
=
-
o

N
Do
T
o S
S @
@<c s
3% %
) =]
=T
3 a3
c )
3 c
x> 3 2
() £
= =
Sa 7
= T
1]
3 =
m =¢
E]
338
TR S
= °
o
5 53
= =]
S 2d
=
rT< b
) 2
o
9 @ P
Q =
o o
3 =
9 o
8 P>
< °
w [1']
o S
c =
< =
c 4
= =
3873
= -
< <
o ')
. =
€93
= 5
e =
2. °
o
s g
o —3
3 8
: &
°
g 3
Y]
=~ >
5 T
T B
° =
€ £
= w
o
=
3
)
=
=~
o
-
Q
[
o
=)
N—
o
')
=
w
c
i)
-
[
3
')
"
o
o
B4

I
()
=
=
T
-+
Y

XL
Q
x
a)
©
~*
Q
3,
=
1
S
-
D
A~
S,
x
P
D
Q
(1]
=.
[
Y
~
o
q
-+
o

—
=)
5
-
o
-
(=]
3
(]
=
Q
[
(=4
©
w
(]
o
o
Q
Qo
-
)
-
o
=
w
o
=
-
c
=
F
o
-
<
o
-
4
=
S
-,
']
-
T
')
3
(]
=
()
-]
=)
-~
c
3
F
o
=
o
o
=
3
0
=]
<
0
o
c
-~
~
o
-
w
=
3
o
]
-

1.2 Perumusan Masalah

Berdasarkan latar belakang yang telah diuraikan di atas, terdapat beberapa

permasalahan yang akan dibahas dalam tugas akhir ini ialah sebagai berikut:

—_—

2.

(98]

Bagaimana cara merancang alat PJU tenaga surya adaptif berbasis
mikrokontroler ESP32 dengan dua mode operasional?

Bagaimana cara mengintegrasikan sensor LDR, HC-SR04, dan INA219 pada
alat untuk merealisasikan .sistem deteksi intensitas cahayay, gerak, dan
monitoring arus serta tégangan secara akurat?

Bagaimana .cara mengimplementasikan. protokol komunikasi MQTT
menggunakan modul GSM SIM800L yang terhubung ke private cloud server

berbasis docker untuk pengiriman data telemetri alat secara real-time?

1.3/ Tujuan dan Kegunaan

Tujuan yang dapat tercapai dari tugas akhirint 1alah sebagai berikut:
Merancang alat PJU tenaga surya adaptif berbasis mikrokontroler ESP32 yang

mendukung mode operasional manual dan otomatis.

2. Mengintegrasikan sensor LDR, HC-SR04, dan INA219 pada perangkat keras
untuk merealisasikan sistem deteksi intensitas cahaya, gerak, dan monitoring
arus serta tegangan secara akurat.

3. Mengimplementasikan dan menguji protokol komunikasi MQTT menggunakan
modul "GSM SIM800L ke private. cloud server berbasis docker untuk
memastikan pengiriman data telemetri alat berjalan dengan latensi rendah.

1.4 Luaran
Adapun bentuk luaran.dari tugas akhir ini adalah:

1. Prototype alat penerangan jalanumum.tenaga suryamenggunakan modul GSM
SIM8OOL.

2. Laporan Tugas Akhir.

3. Artikel ilmiah.
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BABYV
PENUTUP

5.1 Kesimpulan

Berdasarkan hasil perancangan, realisasi, dan pengujian terhadap sistem PJU

bertenaga surya berbasis loT, dapat disimpulkansbeberapa hal berikut:

1.

Alat PJU tenaga surya_adaptif berbasis ESP32 dengan.mode operasional
manual dan otomatis berhasil direalisasikan. Catu daya mengisi aki 12 V
sebesar 14%per jam pada 83.850 lux dengan keluaran modul step-down
XL4015stabil 4,89 V. Mode otomatis merespons lingkungan dengan PWM
0% pada 8.902 lux, PWM 50% pada 12 lux tanpa objek, dan PWM 100% saat
objek terdeteksi pada jarak 85 cm, sedangkan mode manual mengeksekusi
siklus lima langkah (0%, 30%, 50%, 100%, kembali otomatis) tanpa lompatan
tahapan dengan tegangan kendali PWM 0,00-3,11 V dan iluminasi gabungan
hingga 421,7 lux.

Sensor LDR, HC-SR04, dan INA219 berhasil diintegrasikan dan berfungsi
secara akurat. LDR menunjukkan korelasi berbanding terbalik (ADC 4.095—
510 pada 33,8-645,6 lux) dengan ambang batas 45 lux terverifikasi pada
pembacaan 46,7 lux dan 44,9 lux, sementara HC-SR04 membaca jarak dengan
penyimpangan maksimum 3 cm pada ambang batas 200 cm. Ketiga sensor
INA219 " yang beralamat identik ~(0x40) berhasil diisolasi oleh modul
multiplexer TCA9548A. Karena modul hanya mengaktifkan satu kanal pada
satu waktu, ketiga sensot terbaca secara bergantian tanpa saling berbenturan,
dengan arus'diam 100,4—127,1 mA dan arus total 1.247,9-1.279,3 mA. pada
kecerahan 100%.

Protokol MQTT melalui modul"GSM=SIM800L-menuju private cloud server
berbasis docker berhasil diimplementasikan dengan packet loss dan BER 0,0%
pada seluruh mode dan periode pengujian (CSQ 21,0-25,0), latensi 539,0—
593,8 ms, dan throughput 6.210,3—6.483,1 bps. Latensi yang konsisten di
bawah 600 ms memenuhi kebutuhan telemetri periodik berinterval satu detik.
Transmisi dua arah terverifikasi melalui perintah kecerahan 100% dari aplikasi

android yang tercermin pada kenaikan arus aki menjadi 1.257,2 mA.

82
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5.2 Saran

Agar sistem dapat beroperasi secara optimal dalam pemakaian jangka panjang,

terdapat beberapa saran operasional sebagai berikut:

: {
m
*
4.
T
&

1. Pembersihan permukaan panel surya perlu dilakukan secara berkala dari debu

dan kotoran agar efisiensi penyerapan-ene
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L-3 Source Code

Kode program sistem PJU ini ditulis menggunakan bahasa C/C++ melalui
perangkat lunak arduino IDE dan diunggah ke mikrokontroler ESP32. Keseluruhan
kode program disajikan sebagai berikut:

#define TINY GSM MODEM SIM800
#include <Arduino.h>
#include <HardwareSerial.h>
#include <TinyGsmClient.h>
#include <PubSubClient.h>
#include <Wire.h>
#include <LiquidCrysgt
#include <Adafrui

#define
17
4

27

PIN LED A
PIN LED

TCAADDR
CH_LCD
CH_INA_ LOA

POLITEKNIK
NEGERI
JAKARTA

PubSubClient mgtt (g

float vLoadl, iLoadl,
float vBatt, iBatt;

vLoad2, iLoad2;

String modeSistem = "Otomatis";
int nilailDR Global = 0;

float luxGlobal = 0.0;

bool isMalam = false;

int pwmGlobal = 0;

int DbuttonStep = 0;

bool lastButtonState HIGH;

bool buttonState = HIGH;
unsigned long lastDebounceTime = 0;

Politeknik Negeri Jakarta



»
=2

-
S
3
Q
c
-3
T
o
3
='
Q.
o
*
3
)
-
c
g,
5
3
5
T
[
z
3
Q
[
3
s
3
Q
s
=L
o
-
°
o
-
[
=
=
=~
=
[
Q
(]
=
o
=
o
-
]

Y
v
-
]
S
g
s
=
£
=
3
2
5
S
El
g
s
=
)
i
:
g
g
E]
5
g
3
E
§
£
=
g
P
3
3
g
g
z
3
&
<
s
5
E
g
g
3
g
5

ejeyjer 1abaN yiuyaljod uizi edue)

1|3 eAae)] yninjas neje ueibeqas yeAueqiadwaw uep ueywnwnbusw bueie|

undede )njuaq wejep

1jn3 eA1e)] ynunjas neje ueibeqas diynbusw buelejiqg ‘L

Jaquins ueypngakuaw uep ueywnjuedusw eduey

:eydid yeH

90

- const unsigned long debounceDelay 50;
int manualBrightness = 0;

~int lastAppBrightness = -1;

bool perluKirimKontrol = false;
unsigned long waktuTerakhirTombol
bool sudahSinkronAwal = false;

I
o
~.

~unsigned long waktuMulaiTerang = 0;
const unsigned long WAKTU TERANG =
bool sedangTerang = false;

10000;

long durasil;
int Jjarakl = 999;

const int BATAS JARA

POLITEKNIK
MEGERI
JAKARTA

String vStr
while (vStr.
String iStr
while (iStr.
return vStr + " " + iStr;

}

void mgttCallback (char* topic, byte* payload, unsigned int length)
{

String msg;

for (unsigned int i = 0; i < length; i++) msg +=
(char)payload[il];

if (String(topic) == topicKontrol) {
bool bolehProses = (waktuTerakhirTombol == 0) ||
(millis () - waktuTerakhirTombol > 15000) ;

if (bolehProses) {
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if (msg.indexOf ("\"isAuto\":true") != -1) {
modeSistem = "Otomatis";
buttonStep = 0;
sudahSinkronAwal = true;
sedangTerang = false;
waktuMulaiTerang 0;
} else if (msg.indexOf ("\"isAuto\":false") != -1) {
modeSistem = "Manual";
sudahSinkronAwal = true;

}

int brightIdx =
if (brightIdx != -1)
int startIdx i
int endIdx
if (endIdx

ightness\":");

dexOf (",", startlIdx);
endIdx = msg.indexOf ("}", s

int bri t startIdx, endIdx) .to
if T 1ess) > 2) |
0 i 100.0) * 255.0

stAppBrigh

if (modeSistem == "Manual"
lf brightApp =
else 1 =
else 1 cightApp <=
else

void ProsesInterne

=\t FOLITEKNIK
NMEGERI
JAKARTA

AGAL rc= erial.pr

(5000 / portTICK_PERIOD MS);

}
mgtt.loop ()

if (millis() - lastPublish > 1000 || perluKirimKontrol) {
int persenSekarang = round( (manualBrightness / 255.0) *
100.0);
int intensitasSekarang = round( (pwmGlobal / 255.0) * 100.0);

String payload = "{";
if (perluKirimKontrol) {
payload += "\"kontrol/isAuto\":" +
String ((modeSistem == "Otomatis") ? "true" : "false") + ",";
payload += "\"kontrol/manual brightness\":" +

String (persenSekarang) + ",";
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}

payload +=
"\"status/intensity\":" +
String(intensitasSekarang) + ",";

payload +=
"\"sensor/ldr\":" +
String(nilailDR_Global) + ",";

payload +=
"\"sensor/lux\":" +
String (luxGlobal, 2) + ",";

payload +=
"\"sensor/deteksi\":"
String (statusDeteksi ? 1

payload +=
"\"sensor/jarakl\":"
String(jarakl) + ",

payload +=
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or/integrated
(vLoad2, 1)
payload +=
sor/integrat
y (1Load2, 1)
payload +=
sor/integrat

1|} eA1e) Yynanjas neje ue

POLITEKNIK
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= 14

persenSekarang;

Jaquins ueypngakuaw uep ueywnjuedusw eduey

undede )njuaq wejep

vTaskDelay (50 / po

}

void setup() {
Serial.begin(115200);
Wire.begin();

pinMode (PIN LDR, INPUT) ;
pinMode (PIN TRIG1l, OUTPUT);
pinMode (PIN ECHO1, INPUT) ;
pinMode (PIN BUTTON, INPUT PULLUP) ;

ledcAttach (PIN MOSFET1, 5000, 8);
ledcAttach (PIN MOSFETZ, 5000, 8);
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pinMode (PIN LED AUTO, OUTPUT) ;
pinMode (PIN LED MANUAL, OUTPUT) ;

tcaselect (CH_LCD) ;

lcd.begin () ;

lcd.backlight () ;

lcd.setCursor (0, 0); lcd.print ("PJU Damon Mary ")
lcd.setCursor (0, 1); lcd.print("Inisiasi Sistem... ");
delay (3000) ;

lcd.setCursor (0, 0); lcd.print("Sinkronisasi... ")
lcd.setCursor (0, 1); lcd.print ("Tunggu.Data MQTT ")

tcaselect (CH_INA LOADI);
tcaselect (CH_INA LOADZ); oad2.begin () ;

aBatt.begin();

SERIAL 8N1, PINLSIM RX, PIN SIM TX);

"")’.

2N

sudahSinkron
caselect (CH
d.clear();
se {

wires FOLITEKNIK
NEGERI
JAKARTA

bool reading Read (PIN BUTTON) ;
if (reading !=
lastDebounceTime = now;

}

if ((now - lastDebounceTime) > debounceDelay) {
if (reading != buttonState) {
buttonState = reading;

if (buttonState == LOW) {
waktuTerakhirTombol = now;

buttonStep++;
if (buttonStep > 4) buttonStep = 0;
switch (buttonStep) {

case 0:
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modeSistem = "Otomatis";
manualBrightness = 0;
sedangTerang = false;
waktuMulaiTerang = 0;
break;
case 1: modeSistem = "Manual"; manualBrightness = 0;
break;
case 2: modeSistem = "Manual"; manualBrightness = 77;
break;
case 3: modeSistem = "Manual"; manualBrightness = 128;

case 4: modeSistem = Brightness = 255;

}
lastAppBright

ound ( (manualBrightness

ol

= true;
(" [BTN] Step=%d
‘Ep, ) )

ow - lastLd NTER
astLdrRead
ilailDR_Globa
ocat vout = n

(vout > 0.0
float rldr =
uxGlobal

=%s PWM=%d\n"
c_str(

POLITEKNIK
NEGERI
JAKARTA

.0f);
jarakl = raw

bool deteksil =
BATAS JARAK) ;
statusDeteksi = deteksil;
if (statusDeteksi && !deteksiTerakhir) {
totalDeteksi++;
Serial.printf ("[%1lu ms] DETEKSI #%lu -> Jarak:%d cm\n",
now, totalDeteksi, jarakl);

(jarak

}
if (!statusDeteksi && deteksiTerakhir) {
Serial.printf (" [%$1lu ms] OBJEK HILANG -> Jarak:%d cm (timer
10s mulai)\n",
now, Jjarakl);

}

deteksiTerakhir = statusDeteksi;

if (modeSistem == "Otomatis") {
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digitalWrite(PIN_LED_AUTO, HIGH) ;
digitalWrite(PIN_LED_MANUAL, LOW) ;
if (isMalam) {

if (statusDeteksi) {

sedangTerang = true;
waktuMulaiTerang = now;
pwmGlobal = 255;

} else if (sedangTerang) {
if (now - waktuMulaiTerang <= WAKTU TERANG) {
pwmGlobal = 255;

} else {
sedangTerang = false;

pwmGlobal = 128;
Serial.printf (" [%

igitalWrite (P
= ma

= inaLoad
= inaLoad
inaLoad2.

POLITEKXKNIK
NEGERI
JAKARTA

.print (getvValueB
lcd.setCursor (0, 2);
led.print (" L1 :");
lcd.print (getValueBlock (vLoadl, iLoadl));
lcd.setCursor (0, 3);
led.print (" L2 "),
lcd.print (getValueBlock (vLoad2, iLoad2));
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L4 — Datasheet ESP32

5.2 Recommended Operating Conditions 5 ELECTRICAL CHARACTERISTICS

5. Electrical Characteristics

Note:
The specifications in this charpter are tested in general condition: Vear = 3.3V, T4 = 27°C, unless otherwise specified.

5.1 Absolute Maximum Rat

q ‘If igh voltage
| Ingut pin capacitance
VODIO
Maximum drive capability
Storage temperature range

| o= e] ==y = ] |
A=Y

R e Y

| -
-— -~ - WA mE e =W e e

CMOS threshold veltage

Espressif Systems 26 http://www.espressif.com
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@ L5 — Datasheet Modul GSM SIMS00OL

Wi
r.uCom

e T Smart Machine Smart Decision

6. FElectrical, Reliability and Radio Characteristics

6.1 Absolute Maximum Ratings

The absolute maximum ratings stated in following table ave”stress‘rati

Stresses beyond any of these limits will cause permanen

Table 42: Absolute maximum ratings

Power supply voltage

Operating temperature
Storage temperature

Vi High-level input voltage 2.1 - 31 v
Vi Low-level input voltage -0.3 - 0.7 v
— - —
Vou High-level output voltage 24 128 ‘- Y
VoL Low-level output voltage - - ‘04 Vv

Note: These parameters are for digital interface pins, such as keypad, GPIO, 12C, UART, LCD and PCM.

SIM800H&SIMB00L_Hardware Design_V2.02 58 2015-07-27
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- L6 — Datasheet TCA9548A

[EGEL]

HINYILIOd

s
=
2
>

u\vm 55V
A

i
TCA9548A E’ INSTRUMENTS
SCPS207H = MAY 2012 - REVISED SEPTEMBER 2024 www.ti.com
N = T . s
o o 5.5 Electrical Characteristics
g = =X Vee = 1.65 V to 5.5 V, over recommended operating free-air temperature ranges supported by Recommended Operating
.g (] Q Conditions (unless otherwise noted) (1)
o g © PARAMETER TEST CONDITIONS Vee MIN TYP?  mMAX| uNIT
N Q g VporR Power-on reset voltage, Ve rising No load, V| = Ve or GND®) 12 16 VvV
S g Lad Vpore Power-on reset voltage, V¢ falling®) No load, V| = Vg or GND'®) 08 1 v
g s 5V 36
= 4. v 26 45
B 8 5
= < !
3, » ) 3V 1031 2.8
= o Vo(ew) Switch output voltage w) =  ==100 pA 25V 5 v
r 2 : :
) 3 23Vto 27V
Q —
® 18V
=4 165V101.95V
-
5
5

1|} eA1e) Yynanjas neje ue

1|3 eAae)] yninjas neje ueibeqas yeAueqiadwaw uep ueywnwnbusw bueie|
eyieyer LaBaN yiuye3ijod efem buek uebunuaday ueyibnisw yepiy uedianbuad °q
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Jaquins ueypngakuaw uep ueywnjuedusw eduey

w
s
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=
Q.
T
3
a2 A2-AD
e
=
o sCL A 28
.g SDA ) 20 28
T Cioio V, = Vg or GND), Switch OFF 165V 55V F
c SC7-8C0, SDT- 55 7.
3
..
6 Submit Document Feedback Copyright ® 2024 Texas Instruments Incorporated

Product Folder Links: TCA9548A
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f'i L7 — Datasheet Modul LDR

N

N sunirom e —

Fowr Source for Embedded Syiems

A un

:eydiy ey

Document: Datashest

Dl 28 Jul08 Miodel &: 3180 Produdt’s. Page: wsm. sunoom.cormips-5110 biml

Light Dependent Resistor - LDR /A

Two cadmium sulphide(cds) pmmm:lm amm
sirmilar to that of tha human eye. The mﬂatama falls wailh Iru:m.asr.g |
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L8 — Datasheeet INA219

I3 TEXAS
INSTRUMENTS
T INA219
o www.ti.com SBOS448G —AUGUST 2008-REVISED DECEMEER 2015
*
e 7.5 Electrical Characteristics:
G' At T, =25°C, Vg = 3.3V, Ve = 12V, Vguunt = (Vine — Vi) = 32 mV, PGA = /1, and BRNG'" = 1, unless otherwise noted.
g INAZ219A INA219B
PARAMETER TEST CONDITIONS UNIT
(2 MIN TYP MAX MIN TYP MAX
INPUT
0 40| mv
Full-scale current sense (input) voltage 0 80| mv
v,
SHUNT range 160 mv
£320| mv
v
Bus voltage (input voltage) range(Z v

CMRR Commen-mode rejection Vine =010 26 V
PGA =11

PGA =

PSRR

Ty =-25°C 10 85°C

N+ pin input bias current

‘ IN= pin input bias current || V
impedance

IN+ pin input leakage '™
- pin input leakage®
DC ACCURACY

1jn3 eA1e)] ynunjas neje ueibeqas diynbusw buelejiqg ‘L

DC basic resolution

Shunt voltage, 1 LSB step size
voltage, 1 LSB step size

nt measurement error

over Temperature

S ge measurement errol
over Temperature

Minimum oﬁve“put low time:
| SMBus A §

| SMBus timeout'® ‘
DIGITAL INPUTS (SDA as Iﬂ SCL, A0,
Input capacitance ‘

Leakage input curre! w‘
‘ Vi input logic level ‘

Vi input logic level ‘

(1) BRNG is bit 13 of the Configura

(2) This parameter only expresses the full-scale ran

(3) Referred-to-input (RTI)

(4) Indicates improved specifications of the INA219B.

(5) Input leakage is positive (current flowing into the pin) for the conditions shown at the top of the table. Negative leakage currents can
occur under different input conditions.

(6) SMBus timeout in the INA219 resets the interface any time SCL or SDA is low for over 28 ms.

0= Vy<Vs 0.1 1 01 1

Jaquins ueyangakuaw uep ueywnjueruaw eduey

d to this device.

Copyright © 2008-2015, Texas Instruments Incorporated Submit Documentation Feedback 5
Product Folder Links: INA219
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—E&eleC
Frea ks:] Tech Support:senvossi@electrslcs.com

Ultrasonic Ranging Module.HC.- SR04

Product features:

Ultrasonic ranging module HC - SR04 provides 2cmi - 400cm non-contact
measurementdunction, the ranging accuracy can reach to 3mm. The modules
includes ultrasonic transmitters, receiver and control circuit. The basic principle

of work:

(1) Using 10 trigger for at least 10us high level signal,
(2) The Module automatically sends eight 40 kHz@and detect whether there is a

pulse signal back.

(3} IE the signal back, through high level, time of high output O duration 18
the time from sending ultrasonic to refurning,
Test distance = (high level timexvelacity of sound (340M/S) / 2,

Wire connecting direct as following:

5V Supply
Trigger Pulse Input
Eche Pulse Output
0V Ground

Electric Parameter

Working Voltage DCS5YV
Working Current 15SmA
Working Frequency 40Hz
Max Range 4m

Min Range 2cm
MeasuringAngle 15 degree

Trigger Input Signal

10uS TTL pulse

Echo Output Signal Input TTL lever signal and the range in
proportion
Dimension 45%20*15mm

Politeknik Negeri Jakarta
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s
&) B
z
=
x ALPHA : OMEGA AOD4184A
n SEMICONDUCTOR
v -xis
20958 x 9
.g s ? ;s N 5 Electrical Characteristics (T,=25°C unless otherwise noted)
] = o] -
=3 g @ S = =
NQ cwQ _— — - "
5 3 ,’.:. _u“-"- 3 ?f A  [Symbol Parameter |Cond|t|ons | Min | Typ | Max | Units
g g 'g g g *"¥ |STATIC PARAMETERS
=Qa 3 gtg g BVpss Drain-Source Breakdown Voltage 15=250pAs VW 5s=0V. 40 vV
~c o~ -
(1) a2 -+ . Vps=40V Vgs=0V 1
;E g' ‘§ £l [ loss Zero Gate Voltage Drain Current 57 = T oohe 5 A
- N ewn F . JT
;ix % g, % E. lgss Gate-Body leakage current Vps=0V, Vgg= £20V +100 nA
8 3 3 ®Q A [Vesm Gate Threshold Voltage Vps=Vas 1p=250uA 1.7 20 2.6 Y
o 8‘ Q _r’g g 2 |loon On state drain current V=10V, Vg=5V 120 A
o3 X (] - B
-2 3 no V=10V, I;=20A 5.8 7
) S - (o] me
5% ; "5" g ) Rpsiony  |Static Drain-Source On-Resistance T,=125°C 96 12
:._g rgw =, Vio=4 5V, I,=15A 76 | 95 | mO
o —
‘_2 g .g c ; Ors Forward Transconductance Wps=5V, Ip=5A a7 S
=
g- g- 2 g_ = (Ve Diode Forward Voltage 15=1A,Vg5=0V 0.7 1 \
~:<’ ‘g g = 9‘ Ig Maximum Body-Diode Continuous Current 20 A
o9 =9
= : ;‘Q &.‘ DYNAMIC PARAMETERS
o g 39 Ciud Input Capacitance 12000 | 1500 | 1800 | pF
g Q 'g < (o | Output Capacitance Ves=0V. V=20V, f=1MHz 150 215 280 pF
5 5 i a (o Reverse Transfer Capacitance 80 135 190 pF
S92 2. R, Gate resistance V=0V, V=0V, f=1MHz 2 | 35| B Q
-
I g 3 g SWITCHING PARAMETERS
ﬁ = 'g 'g Q,(10V} |Total Gate Charge 21 27 33 nC
L, L Q,(4:5V) |Total Gate Charge 10 14 17 nC
£ 3 E3 (43V) g Ves=10V, V5e=20V, 1,=20A
~ =23 Qqs Gate Source Charge 3 5 6 nC
> >358 Qg Gate Drain Charge 3 6 9 nC
= = - -
g 8 o % togon) Turn-On DelayTime 5] ns
‘g g § 3 t Turn-On Rise Time V=10V, V=20V, R =10, 17 ns
gss AT toietn Turn-Off DelayTime Reen=30 30 ns
o g : t Turn-Off Fall Time 17 ns
- = N ) - =
S gg? tee Body Diode Reverse Recovery Time  [ls=20A, d/dt=100A/us 20 29 38 ns
o s 3 Q, Body Diode Reverse Recovery Chargé™|lr=20A, dI/dt=100A/us 18 26 34 nC
E‘ é g A. The value of R, is measured with the device mounted on'1in® FR-4 board wilh 20z. Copper, in a still air envirgnment with T, =25° C. The
3 ﬂ < Power dissipation Pz, I8 based on R . and the maximumallowed junection temperature of 1507 C. The value in any given application depends
o >0 on the user's specific board design, and the maximum temperature of 175" C may be used if the PCB allows it
0 o g B. The power dissipation Pgis based on T ., =175° C, using junction-a-case thermal resistance, and is more useful in setting the upper
3 'g ; dissipation limit for cases where additional healsinking is used.
c =8 C. Repetitive rating, pulse width limited by junction temperature T ,..,=175" '€ Ratings are based on low frequency and duty cycles to keep
o P oEe
=~ 53 initial T,=25" C.
o S D. The R,,, is the sum of the thermal impedence from junclion to case R, ;. and case 1o ambient.
.g .g £ E. The static characteristics in Figures 1 to 6 are obtained using <300us pulses, duty cycle 0.5% max.
° =] 3 F. These curves are based on the junction-to-case thermal impedence which is measured with the device mounted to a large heatsink, assuming
= E g- a maximum junction temperature of T ;=175 C. The SOA curve provides a single pulse rating
= ? = G. The maximum current rating is package limited.
g L H. These tests are performed with the device mounted on 1 in? FR=4.board with 20z. Copper, in a still air. environment with T,=25" C.
E3
o
-~
=~
APPLICATIONS OR USES AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. AOS DOES
o I ITI
S:,’ NOT ASSUME ANY LIABILITY ARISING OUT OF SUCH APPLICATIONS OR USES OF ITS PRODUCTS. AOS RESERVES THE RIGHT TO
- MAKE CHANGES TO PRODUCT SPECIFICATIONS WITHOUT NOTICE. IT IS THE RESPONSIBILITY OF THE CUSTOMER TO EVALUATE
5' SUITABILITY OF THE PRODUCT FOR THEIR INTENDED APPLICATION. CUSTOMER SHALL COMPLY WITH APPLICABLE LEGAL
‘5‘ REQUIREMENTS, INCLUDING ALL APPLICABLE EXPORT CONTROL RULES, REGULATIONS AND LIMITATIONS.
c
g AOS' products are provided subject to AOS' terms and conditions of sale which are set forth at:
E http:fwww.aosmd.com/terms_and_conditions_of sale
&
-~
<
3
-]
3
o
)
57

Rev1.0 : September 2023 www.aosmd.com Page 2 of 6
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LCD-020N004L

www.vishay.com

Vishay

20 x 4 Character LCD

HOCHOHAO O

]
I |

FEATURES

Type: Character

Display format: 20 x 4 characters

Built-in contraller: ST 7066 (or equivalent)
Duty cycle: 1/16

5 x 8 dots includes cursor

+ 5 V power supply (also available for + 3 V)
LED can be driven by pin 1, pin.2, pin 15, pin 16 or A and K

Pb-lree

RoHS

COMPLIANT

@ + N.V. optional for + 3 V power supply
+ Material categorization: For definitions of cempliance
please see www.vishay.com/doc?99912
MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM TANDARD VALUE NIT TANDARD VALUE
- - S Y L ITEM SYMBOL g u UNIT
Module Dimension 146.0 x 62.5 MIN; TYP. MAX.
Viewing Areal 123.5 x 43.0 Power Supply | Vppto Vss | - 0.3 b 7.0 v
Dot Size 0.92x1.10 8 Input Voltage Vi -0.3 - Voo
Dot Pitch 0.98 x 1.16 Note
Mounting Hole 139:0.%.65:5 o Veg=0V, Vg 5.0
Charagter Size 4.84 x 922
ELECTRICAL CHARACTERISTICS
STANDARD VALUE
ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
o v Vpp=+5V 47 5.0 53 v
n
'Y o0 W= e 1 2.7 3.0 5.3
Supply Current lpo Yog=+5V 8.0 10.0 mA
-20°C 5.0 5.1 57
Recommended LC Driving 0°C 4.6 4.8 5.2
Voltage for Normal Temperature Vop to Vg 25 C 4.1 4.5 4.7 vV
Version Module 50 °C 3.9 4.0 45
70 °C 3.7 3.8 43
LED Forward Voltage Ve 25 & a 4.2 46 \
LED Forward Cusrent g 26 T - 540 1080 mA
EL Power Supply Current ler Ve = 110 Vac, 400 Hz = = 5.0 mA
OPTIONS
PROCESS COLOR BACKLIGHT
STN STN STN FSTN STN
™ Gray Yellow Blue B&W Color s LED H CCFL
X X X X X X X X
For detailed information, please see the “Product Numbering System” document.
DISPLAY CHARACTER ADDRESS CODE
Display Position
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20
DD RAM Address 00 | 07| 02°("03 | 04 | 05,06 | 07 | 08 |09 | OA | OB | OC | OD | OE_ | OF [ 10 | 1112 |/13
DD RAM Address 40 | 4177420(043, | 44 | 45 [ 46|47 | 48 | 40 | 4A | 4B | 4C | 4D | 4E | 4F | 50 | Biw|"62"| 53
DD RAM Address 14 |15 (16 |17 | 18 [ 19 | 1A | 1B [1C|AD | 1E | 1F |20 | 21 | 22 | 23 | 24 | 256 | 26 | 27
DD RAM Address 54 | 55 | 56 | 57 | 58 | 59 | 5A | 5B [5C | 5D | 5E | 5F | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67

Revision: 09-Oct-12

1

Document Number: 37314

For technical questions, contact: displays@vishay.com
THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
000

ARE SUBJECT TQ SPECIFIC DISCLAIMERS, SET FORTH AT wwyy.vishay.com/doc?91
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Tout=4A

Electrical Characteristics (DC Parameters)
Vin = 12V, GND=0V, Vin & GND parallel:connect a 220uf/50V capacitor: lout=500mA. T, =
25°C: the others floating unless otherwise specified:

I
)
x
N Datasheet
©
&
3 9A 180KHz 36V Buck DC to DC Converter XL40I5
: XL4015 Electrical Characteristics
© T.=25C:unless otherwise specified.
5". Symbol | Parameter Test'Condition Min:y), Typ. | Max. | Unit
x
3. | System parameters test circuit figured

- 7 — 7 ) 7 -5V
= | v Fe'edback Vin = 8V to 40V, Vout=5V 1225 | 125 [T v
8 Voltage Iload=0.5A to 5A
) ) Vin=12V Vout=5V ;
= | Efficiency iy \ 87 - 0,
o Jout=>5A
o . Vin=24V Vout=12V
ﬁ’;- Efficiency iy & on - 93 - %
q
-
o

Parameters Symbol Test Condition Min. | Typ. | Max. | Unit
Input operation voltage Vin 8 36 \Y%
Quiescent Supply Current Iq Vig =Vin 24l & mA
Oscillator Frequency Fosc 144 | 180 | 216 | KHz
Output Short Frequency Fosp 48 KHz
Switch Current Limit I Vig =0 7 A
Max. Duty Cycle Daiax Vip=0V 100 %
Output Power PMOS Rdson VFB:(;:\;;?; @ 60 | 80 “L(ih

Rev 1.5

www.xlsemi.com
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