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Monitoring Realtime Pada Pembangkit Listrik Tenaga Mikrohidro Berbasis
Internet of Things Menggunakan Blynk.
ABSTRAK

Kebutuhan energi listrik mengalami peningkatan seiring dengan perkembangan
zaman. Pemanfaatan Energi Baru dan Terbarukan (EBT) merupakan salah satu
solusi yang sangat berpotensi diaplikasikan, mengingat ketersediaan sumber daya
alam di Indonesia sangat melimpah. Pada Desa Cibitung Tengah, ketersediaan
penerangan jalan umum masih sangat terbatas, oleh karena‘itu, pengaplikasian
sumber listrik dengan memanfaatkan EBT dapat bermanfaat pada ‘Desa tersebut,
terlebih, sumber daya airpada desa tersebut melimpah sehingga pemanfaatan EBT
dengan membangun.Pembangkit Listrik Tenaga Mikrohidro (PLTMh). Penelitian
ini berfokus pada‘Sistem Monitoring Realtime Pada PLTMh berbasis Internet.of
Things Menggunakan Blynk..Dengan menggunakan sistem monitoring ini, lampu
penerangan dapat dikontrol secara jarak jauh dengan berbagai macam mode
seperti mode manual, mode LDR, dan mode timer.Selain itu, sistem monitoring ini
juga dilengkapi dengan berbagal macam sensor seperti sensor INA219, sensor IR
Module, sensor RTC DS3231, dan LDR Photocell. Sensor INA219 digunakan untuk
memonitor tegangan, arus, daya, dan kapasitas pada baterai, sensor RTC DS3231
digunakan agar sistem monitoring ini dapat beroperasi secara realtime, sensor IR
Module digunakan untuk membaca putaran generator, sedangkan LDR Photocell
digunakan sebagai pengaktifan lampu apabila.mode LDR sedang beroperasi.Salah
satu tujuan dari penelitian ini adalah untuk mengetahui presentase error dari tiap-
tiap sensor, ketika hasil pengujian telah dijalankan, presentase error dari sensor
IR module mencapai 7,98%, sedangkan presentase error dari sensor INA219 hanya
0,02%.

Kata kunci: Arduino IDE, Blynk, PJU, PLTMh, Monitoring.
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Realtime Monitoring of Microhydro Power Plant Based on Internet of Things
Using Blynk.
ABSTRACT

The electricity demand has been increasing in line with the advancement of time.
The utilization of New and Renewable Energy (NRE) is one highly potential
solution to be applied, considering the abundant.natural resources available in
Indonesia. In the Central Cibitung Village, the-availability. of public street lighting
is still limited. Therefore, the implementation of electricity.sources utilizing NRE
can be beneficial for the village, especially since there IS an abundant water
resource, making it suitablefor constructing a Micro Hydro Power Plant (MHP).
This research focuses on Real-time Monitoring System for the MHP based on
Internet of Things using Blynk. With this monitaring, system, streetlights can be
remotely controlled with various medes, such as manual mode, LDR mode, and
timer mode.” Additionally, the monitoring system is equipped with various sensors,
including INA219 sensor, IR Module sensor, RTC DS3231 sensor, and LDR
Photocell sensor. The INA219 sensor is used to monitor voltage, current, power,
and battery capacity, the RTC DS3231 sensor ensures real-time operation of the
monitoring system, the IR Module sensor reads the generator's rotation, while the
LDR Photocell sensor activates the lamp when the LDR mode is in operation. One
of the research goals is to determine the error percentage of each sensor. After
conducting the tests, the error percentage of the IR Module sensor reaches 7.98%,
while the INA219 sensor has an error percentage of enly 0.02%.

Keywords: Arduino IDE, Blynk, PJU, PLTMh; Monitoring.
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BAB I
PENDAHULUAN
1.1 Latar Belakang

Kebutuhan energi listrik mengalami peningkatan seiring dengan
perkembangan zaman. Pemanfaatan Energi Baru dan Terbarukan (EBT) pada tahun
2019 baru mencapai 9,15% dari total”Kkonsumsi. energi nasional, sedangkan
Kebijakan Energi Nasional (KEN).menargetkan pertumbuhannya.mencapai 23%
pada tahun 2025 dan 31% pada tahun 2050 (Tim Sekretaris Jenderal Dewan Energi
Nasional, 2019). Dalam rangka mendukung target,pemerintah tersebut, aplikasi.dan
inovasi dalam.pengembangan'EBT harus dilakukan dengan lebih masif. Indonesia
sendiri memiliki beragam "sumber energi terbarukan, salah satunya dengan
memanfaatkan sumber daya air sebagai pembangkit listrik. Hal tersebut merupakan
salah satu solusi yang sangat berpotensi diaplikasikan, mengingat ketersediaan air
di Indonesia sangat memadai.

PLTMh atau Pembangkit Listrik TenagaMikrohidro adalah salah satu
pembangkit listrik tenaga air dari saluran irigasi, air terjun, atau sungai dengan
memanfaatkan tinggi terjunan (head). Semakin. tinggi-jatuhan air, maka semakin
besar potensial air yang dapat diubah menjadi energi-listrik. Proses pembangkitan
energi listrik dari PLTMh berasal dari air yang ‘mengalir. dengan Kkapasitas dan
ketinggian tertentu yang disalurkan menuju turbin dan mengubahnya menjadi
energi mekanik berupa putaran poresturbin. Poros yang berputar tersebut kemudian
ditransimisikan ke generator dan generator tersebut.akan menghasilkan energi
listrik.

Dalam mengelola energi listrik yang dihasilkan oleh PLTMh hendaknya
dapat memanfaatkan teknoelogi otomasi industri yang dapat meningkatkan kualitas
yang lebih baik, keamanan yang-lebih.terjaga, serta menghemat-pemakaian energi
listrik. Salah satu aplikasi yang digunakan dalam proses otomasi yaitu aplikasi
sistem monitoring realtime. PLTMh dengan monitoring ini dilakukan agar dapat
melihat berapa tegangan, arus, kecepatan putaran generator, kapasitas baterai yang
dihasilkan pada alat tersebut, serta tombol On-Off yang dapat dikendalikan secara

jarak jauh. Saat ini, salah satu teknologi monitoring yang cocok untuk diterapkan
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yaitu teknologi Internet of Things (IoT) karena IoT dapat memperluas
manfaat dari konektivitas internet yang tersambung secara terus menerus.

Salah satu daerah yang memiliki potensi air dari aliran sungai berada di
Desa Cibitung Tengah. Daerah ini merupakan Desa yang ada di Kecamatan
Tenjolaya, Kabupaten Bogor. Daerah yang berada di pegunungan ini belum
memiliki penerangan jalan umum yang~memadai, sehingga penerangan jalan di
daerah tersebut tidak maksimal."Namun, dengan adanya potensi yang ada di Desa
Cibitung Tengah berupa“saluran air, maka hal tersebut dapat digunakan untuk
membuat Pembangkit Listrik Tenaga Mikrohidro dengan menggunakan.turbin
Archimedes Serew dan generator. Nantinya, generator. tersebut akan mengubah
energi kinetik menjadi energi listrik dan energi listrik tersebut akan disalurkan
untuk smenyuplai lampu pada penerangan: jalan umum dengan menggunakan
mikrokontroler sebagal sistem monitoring pada alat tersebut.

Berdasarkan latar belakang permasalahan tersebut, maka penulis tertarik
untuk mengambil judul “Monitoring Realtime pada Pembangkit Listrik Tenaga

Mikrohidro berbasis Internet of Things menggunakan Blynk *’
1.2 Perumusan Masalah

Berdasarkan paparan latar belakang yang telah.disampaikan, maka
permasalahan yang akan dibahas dalam skripsi ini adalah sebagai berikut:
1. Bagaimana cara memprogram sistem monitoring realtime dari PLTMh?
2. Bagaimana cara ESP32 Devkit V1 dapat menampilkan data sensor ke
Blynk secara realtime?

3. Bagaimana pengujian tiap-tiap sensor untuk mengetahui presentase error?

1.3 Tujuan
Dari latar belakang dan rumusan masalah.di.atas;.maka-terdapat beberapa
tujuan penelitian sebagai berikut:
1. Membuat program monitoring realtime PLTMh menggunakan ESP32
Devkit V1 pada Arduino IDE.
2. Menampilkan data sensor dari ESP32 Devkit V1 secara realtime melalui
aplikasi Blynk.

3. Mengukur kinerja tiap-tiap sensor.
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1.4 Luaran

Dengan adanya penelitian skripsi yang berjudul “Monitoring Realtime pada

PLTMh berbasis Internet of Things Menggunakan Blynk”, maka manfaat yang

dapat diberikan sebagai berikut:

1.

Penerangan Jalan Umum pada salah satu daerah di Desa Cibitung Tengah
menggunakan Pembangkit . .
Things Menggunak

gudul “Monitoring Realtime Pada Pembangkit Listrik

Laporan Skripsi k
i "hings Menggunakan Bly

NN

POLITEKNIK
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BAB V
PENUTUP

5.1 Kesimpulan

Berikut merupakan kesimpulan yang didapatkan dari hasil pengujian yang

berjudul “Monitoring Realtime Pada Pembangkit Listrik Tenaga Mikrohidro

Berbasis Internet of Things Menggunakan Blynk”

1)

2)

3)

4

Sistem monitoring PLTMh dapat diprogram menggunakan aplikasi
Arduino IDE.

Blynk menampilkan nilai kecepatan generator, lalu tegangan, arus, daya,
dan kapastias pada baterai;Selain itu Blynk juga dapat mengontrol lampu
dengan berbagai macam mode seperti mode manual, mode LDR, dan mode
timer.

Presentase error pada sensor IR Module terbilang cukup besar, dikarenakan
nilai rata-rata error padasensor tersebut mencapai 7,98%. Dengan Kkata lain
tingkat keakuratan sensor IR Module sebagai pembaca nilai RPM generator
terbilang rendah.

Presentase error pada sensor INA219 sangat rendah, nilai rata-rata error
pada sensor tersebut hanya 0,02%. Sehingga penggunaan sensor INA219

sebagai pembaca tegangan dan arus pada baterai cukup efektif.

5.2 Saran

Untuk pembacaan nilai RPM ‘generator, sebaiknya tidak menggunakan sensor

IR Module dikarenakan keakuratan sensor IR :Module rendah, sebaiknya untuk

mengetahui nilai RPM generator, dapat menggunakan sensor encoder sehingga

pembacaan nilai RPM generator dapat lebih akurat.

Sebagai bentuk. pengembangan;-alat..ini.dapat. ditambahkan sensor..untuk

pembacaan tegangan dan arus untuk generator. Sensor PZEM-017 dapat dijadikan

sebagai alternatif dari sensor INA219 dikarenakan sensor PZEM dapat bekerja

walaupun tegangan dan arus yang dibacanya tinggi.

66
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LAMPIRAN
e PROGRAM ARDUINO IDE
#include <WiFi.h>
#include "RTClib.h"
#include <WiFiClient.h>
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#include <Adafruit_INA219.h>
#include <BlynkSimpleEsp32.h>
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/I Setting GP10

#define IR_PIN 2 //Pin Infrared
#define RELAY_RTC 19 //Relay RTC
#define RELAY_LDR 18 //Relay LDR
#define RELAY_ON LOW

#define RELAY_OFF HIGH
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/I Setting Blynk & Wifi
char auth[] = "aggDtv58jtIxhHQ8-PVVHFInHXD VR8WCr*;
char ssid[] ="PLTMH-CIBITUNG-PNJ*;

char pass[] = "untukmonitoring*;
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/I Setting Waktu On & Off Default
uint8_t OnHour =18;

uint8_t OnMinute = 00;

uint8_t OffHour =6;

uint8_t OffMinute = 00;
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/I Inisialisasi Variabel
int RPM, RPMnew; /[ tipe data integer 2 byte atau 16bit

byte System_Mode = 3; /I'1 =Manual, 2 = LDR, 3 = RTC //tipe data byte
adalah 8 bit, range 0-15

I
[
=
0
2
o

unsigned long last;

uint8_t nday, nhour, nminute, nsecone
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/I Inisialisast Object
RTC_DS3231rtc
Adafruit_INA21
1
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/I Interrupt Function
void IRAM_ATTR sens() {
RPM++;

}
I
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void setup() {

Serial.begin(9600);

while (!Serial);

pinMode(RELAY_RTC, OUTPUT),
pinMode(RELAY_LDR,OUTPUT);
digitalWrite(RELAYRTC, RELAY_OFF);
digitalWrite(RELAY _LDR4RELAY OFF);
pinMode(IR_PIN, INPUT _PULLUP);
attachlnterrupt(IR_PIN, sens, RISING);

if (1 rtc.begin()) {
Serial.printin("Gagal menginisialisasi RTC*);
while (1);
}
if (! ina219.begin()) {
Serial.printIn("Gagal menginisialisasi-sensor INA219.");
while (1);
¥
Serial.printin(“Inisialisasi Selesai*);
rtc.adjust(DateTime(_ DATE__, TIME_));
ina219.setCalibration 16V 400mA();
Serial.printin("Mencoba Koneksi Ke Wifi & Server Blynk");
Blynk.begin(auth, ssid, pass, "iot.serangkota.go.id", 8080);
DateTime now = rtc.now();
uint32_t OnSec = (OnHour * 3600) + (OnMinute * 60);
uint32_t OffSec = (OffHour * 3600) + (OffMinute * 60);
Blynk.virtualWrite(V6, OnSec, OffSec, "Asia/Jakarta”, now.dayOfTheWeek(),

0);
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void loop() {
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Blynk.run();

DateTime now = rtc.now();

® )

nday = now.dayOfThe

nhour = now.hou

.second();

= now.month(

= now.year();
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interrupts();

Serial.print(RPMnew);

Serial.print(" Rot/sec :");  //Revolutions per second
Serial.print(RPMnew * 60);

Serial.printIn("Rot/min. ");  //Revolutions per minute
/I INA219

busVoltage =ina219.getBusVoltage V();
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shuntVoltage =ina219.getShuntVoltage mV();

current_ mA  =ina219.getCurrent_mA();

loadVoltage = busVoltage + (shuntVoltage / 1000);
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power_mW_Batt = current_ mA * busVoltage;

batteryLevel = (busVoltage - 10.2) * 100./.2:4;

update_data();
Serial.print("Tegangan Bus: ");
Serial.print(busVoltage);
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Serial printin(" V");
Serial.print("Tegangan Beban: ");
Serial.print(loadVoltage);
Serial.printIn(" V");
Serial.print("Arus: ")
Serial.print(current_mA);
Serial.printIn(" mA™);
Serial.print("Daya Batt: V.
Serial.print (power _mW_Batt);
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Serial.printin ("mW");
Serial.print(*Kapasitas Baterai: *);
Serial.print(batteryLevel);
Serial.printin(*%");
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Serial.print("Shunt VVoltage: ");
Serial.print(shuntVoltage);
Serial.printin(* mVv");
Serial.printin();
Serial.print("Waktu Sekarang : ");
Serial.print(now.year(), DEC);
Serial.print('/");
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Serial.print(now.month(), DEC);
Serial.print('/");
Serial.print(now.day(), DEC);
Serial.print(" ");
Serial.print(now.hour(), DEC);

Serial.print(:");
Serial.print(now.minute

Serial.print(":");
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if ((nhour == OnHour) && (nminute
digitalWrite(RELAY_RTC, RELAY_ON);

else if ((nhour == OffHour) && (hminute == OffMinute))
digitalWrite(RELAY_RTC, RELAY_OFF);

break;
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void update_data() {
Blynk.virtualWrite(V2, batteryLevel);

:eydid ey
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Blynk.virtualWrite(V3, current_mA / 1000);
Blynk.virtualWrite(V4, busVoltage);
Blynk.virtualWrite(VV5, RPMnew:* 60);
Blynk.virtualWrite(\V7, power_ mW_Batt / 1000);

Blynk.virtualWrite(\/8, dayname[nday] + """ + String(nhour) + "' +
String(nminute)#+ 'i* + String(nsecond) + ;' + String(tanggal) + '/ + String(bulan)
+'[' + String(tahun));
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BLYNK CONNECTED() {
Serial.printin("Berhasil Terkoneksi ke server");
¥
BLYNK_WRITE(VO0) {
System_Mode = param.asint();
if (System_Mode == 1) Serial.printin(*Mode Manual*);
else if (System_Mode == 2) Serial.printin(*Mode LDR");
else if (System_Mode == 3) Serial.printin(*Mode RTC");
}
BLYNK_WRITE(V1) {
if (System_Mode ==1) {
digitalWrite(RELAY_RTC, param.asint() > 0);
¥

}
BLYNK_WRITE(V6) {
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TimelnputParam t(param);

OnHour = t.getStartHour();
OnMinute = t.getStartMinute();

76



Serial.printf("Waktu On & Off : %02d:%02d - %02d:%02d\n", OnHour,

e PENGECEKAN NILAI TEGANGAN DAN ARUS PADA BATERAI
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PEMASANGAN TURBIN
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DATASHEET INA219
TEXAS e 7> INA219
INSTRUMENTS
www.tl.com SBOGA4BF - AUGUST 2008 - REVISED SEPTEMBER 2011

Zero-Drift, Bi-Directional
CURRENT/POWER MONITOR with IC™ Interface
Check for Samples: INA219
FEATURES DESCRIPTION

+ SENSES BUS VOLTAGES FROM OV TO +26V The 'NA21?‘ sa 'ggh-si?fe g m‘{g g"d power
monitor with an FC interface. The 19 monitors
+ REPORTS CURRENT, VOLTAGE, ANDPOWER  poor™ b %0 "ord™ sioply voltage, | with

+ 16 PROGRAMMABLE ADDRESSES programmable conversion times and filtering. A
+ HIGH ACCURACY: 0.5% (Max) OVER programmable calibration value, combined with an
TEMPERATURE (INA219B) internal  multiplier, enables direct readouts in
X amperes. An additional multiplying register calculates
FILTERING OPTIONS power in watts. The FC interface features 16
+ CALIBRATION REGISTERS programmable addresses.
* SOT23-8 AND SO-8 PACKAGES The INA219 is available in two grades: A and B. The
B grade version has higher accuracy and higher
APPLICATIONS precision specifications.
+ SERVERS The INA219 senses across shunts on buses that can
« TELECOM EQUIPMENT vary from OV to 26V. The device uses a single +3V to
. NOTEBOOK COMPUTERS +5.5V supply, drawing a maximum of 1mA of supply

. POWER MANAGEMENT current. The INA219 operates from —40°C to +125°C.

+ BATTERY CHARGERS RELATED PRODUCTS
+ WELDING EQUIPMENT DESCRIPTION DEVICE
+ POWER SUPPLIES ek Hots and Fas! Gamparsior Fulors A28
+ TEST EQUIPMENT Zere-Oem. Low-Cost, Analog Curmert Shunt | INAZ1D, INA211. NAZ12
Moniior Serles In Smal PD:V.&_C MNAZI3, INAZ2Y4
Vi, Vi IEJ_m;":*magc\
79 i
mAz19

f=-1—0 Data
2 —+0 CLK
Current Regester rc
S riertace 10 a0

u Voitage Regeter |—-T. 10 Al

A Please be aware that an Important notice conceming avallabiity, standard wastanty, and use In critical applications of Texas
0 Insruments semiconducior products and disciaimers therelo appears at the end of this data sheel.

FC 15 a trademark of NXP Semicanductors

All ather trademarks are the property of their respective owners.

PRODUCTION DATA rdormaton s cunert as of putécaton dete COD’ﬂgm © 2008-2011, Texas hstruments mmm
Products confom B spectication per fhe e of e Tesss d
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DATASHEET RTC DS3231

e > DALLAS AW AKX /W

Extremely Accurate I2C-Integrated

General Description
The DS3231 is a low-cost, extremely accurale 12C real-
time clock (RTC) with an integrated temperature-
compensated crystal oscillator (TCXO) and crystal. The
device incorporates a battery mput, and maintains accu-
rate timekeeping whan main power o the device is inter-
rupted. The integration of the crystal resonator enhances
the lang accuracy of the device a as reduces
the piece-part count in a manufacturing li The DS3231
is available in commercial and industrial temperature
ranges, and is offered in a 16-pin, 300-mil SO package
The RTC maintains seconds, minutes, hours, day, date
month, and year information. The date at the end of the
month is automatically adju for months with fewer
than 31 days, including corrections for leap year. The
clock operates in sither the 24-hour or 12-hour format
with an AM/PM indicator. Two programmable time-oi-
day alarms and a programmable square-wave output
are provided. Address and data are transferred senally
through an |12C bidirectional bus

A precision temperature-compensated voltage refer-
ence and comparator circuit monitors the status of VCC
o detect p r fallures, 1o provide a reset output, and
to automatically switch to the backup supply when nec-
sary. Additionally, the RST pin is monitored as a
pushbution input for generating a reset externally

Applications

Utility Power Meters

Servers

Telematics GPS

Pin Configuration appears at end of data sheet.

RTC/TCXO/Crystal

Features

¢ Accuracy x2ppm from 0°C to +40°C

¢ Accuracy =3.5ppm from -40°C to +85°C

¢+ Battery Backup Input for Continuous

Timekeeping

¢ Operating Temperature Ranges
Commercial: 0°C to +70°C
Industrial: -40°C to +85°C

¢ Low-Power Consumption

¢ Real-Time Clock Counts Seconds, Minutes,

Hours, Day, Date, Month, and Year with Leap Year
Compensation Valid Up to 2100

¢ Two Time-of-Day Alarms
¢ Programmable Square-Wave Output
¢ Fast (400kHz) I12C Interface
¢ 3.3V Operation
¢ Digital Temp Sensor Output: £3°C Accuracy
¢+ Register for Aging Trim
¢ RST Input/Output
¢ UL Recognized

Ordering Information

PART  TEMPRANGE PIN-PACKAGE 1OF
MARK

DS32315 16 S0 DS3231
D53231SN 1650 DS3231N
DS32315+ 16S0 D83231+
DS3231SN+ -40°C10+85°C 16S0 DS3231N+

+Denotes lead-free

Typical Operating Circulit

VSSUTTIN

ReseT —
T H

s from Maxim Intey
C Patent CI'AC\WL fo us
dard Specification as defined by Philips

immnmm

or one of s subo
man EC

system. p

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim's website at www.maxim-ic.com.
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DATASHEET IR MODULE
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Arduino IR Infrared Obstacle Avoidance Sensor Module

The sensor module adaptable to ambient light, having a pair of infrared emitting and
receiving tubes, transmitting tubes emit infrared certain frequency, when the direction of an
obstacle is detected (reflection surface). the infrared reflected is received by the reception
tube, After a comparator circuit processing, the green light is on, but the signal output
interface output digital signal (a low-level signal), you can adjust the detection distance knob
potentiometer, the effective distance range of 2 ~ 30cm, the working voltage of 3.3V- 5V.
Detection range of the sensor can be obtained by adjusting potentiometer, with little
interference, easy to assemble, easy to use features, can be widely used in robot obstacle
avoidance, avoidance car. line count, and black and white line tracking and many other

occasions.

Specification

1. When the module detects an obstacle in front of the signal. the green indicator lights
on the board level, while the OUT port sustained low signal output, the module
detects the distance 2 ~ 30cm, detection angle 35 °, the distance can detect potential is
adjusted clockwise adjustment potentiometer, detects the distance increases: counter

clockwise adjustment potentiometer, reducing detection distance.

2. The sensor active infrared reflection detection, target reflectivity and therefore the
shape is critical detection distance. Where the minimum detection distance black.
white, maximum; small objects away from a small area, a large area from the Grand.

3. The sensor module output port OUT port can be directly connected to the

microcontroller IO can also be directly drive a 5V relay: Connection: VCC-VCC:

GND-GND: OUT-10

4. Comparators LM393, stable:

‘yejesew njens uenefun neje jiy uesijnuad ‘uesode] uesinuad ‘yeiw|i eAiey uesiinuad ‘ uenpipuad ‘ueyipipuad uebunuada)] ynjun eAuey uedinbuad ‘e
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DATASHEET LDR PHOTOCELL

Data pack F

Issured March 1997 232-3816

Light dependent resistors

Data Sheet

Two cadmium sulphide (cdS) photoconductive cells
with epeciral responses similar to th f the human
eye. The cell resistance falls with mcre g light inten-
gity. Applications mclude smoke detection, automatic
lighting contral, batch counting and burglar alarm sys-
tems.

Guide to source illuminations

MORP12 RS stock number 651-507
MNSL19-M51 RS stock number 596-141

Light source Mnmination (Lux)

Moonlight 0.1

G0W bulb at Im 50

IWMES bulb at 0.1m 100

Fluorescent ighting 500

Bright sunlight 30,000
Circuit symbol

Light memory characteristics

Light dependent resistors have a particular property in
that they remember the lighting conditions in which
they have been stored. This memory effect c
minimised by storing the LDHEs in light prior
Light storage reduces equilibrivm time to reach
steady stance valles.

NORP12 (RS stock no. 651-50T)

Absolute maximum ratings
Voltage, ac or do peak 320V
15mA
ipation at 30°C 250mWW
ature range -60°Cto +T5°C

82

Electrical characteristics
Ty = £5°C. ZB54°K tungsten light source
Parameter Conditions | Min. | Typ. | Max | Units
Cell resistance 1000 hux - 400 - 0
10 hux - B - Jiv]
- 1.0 = MO
J3 pE
28 ms
18 ms
48 ms
2 ms
1. Darkto 110% R,
2 To 1D = R,

R, = photocell resistance under given ilhmination

Features

@ Wide spectral responsa

& Low cost

@ VWide ambient temperature range

Dimensions

I
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Applications

® LCD Monitorand LCD TV

B Portable instrument power supply
B  Telecom/ Networking Equipment

J3quins ueyingakuaw uep ueywnjues>uaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw buese|iqg °|L
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%0 DATASHEET BUCK CONVERTER XTL401
o,
IS
~ 9
S5 XLSEMI
5 ®
o 8A 180KHz 40V Buck DC to OC Converter XL4D1B
o Features General Description
§ B Wide 8V to 40V Input Voltage Range The XL4016 is a 180 KHz fixed frequency
= ®  Output Adjustable from 1.25V to 36V PWM buck (step-down) DC/DC converter,
2 ®  Maximum Duty Cycle 100% capable of driving a 8A load with high
8 ®  Minimum Drop Out 0.3V efficiency. low ripple and excellent line and
2 B Fixed |80KHz Switching Frequency load regulation. Requiring a minimum
- B 8A Constant Output Current Capability number of external components, the regulator
Q B Intemnal Optimize Power MOSFET is simple to use and include internal
§ ®  High efficiency up to 96% frequency compensation and a
- ®  Excellent line and load regulation fixed-frequency oscillator.
o B Built in thermal shutdown function
B Built in current limit function The PWM control circuit is able to adjust the
®  Built in output short protection function duty ratio linearly from 0 to 100%. An over
B Built in input over voltage protection current protection function is built inside.
B Available in TO220-5L package When short protection function happens, the

operation frequency will be reduced from
180KHz to 48KHz. An internal compensation
block is built in to minimize external
component count.

Figurel. Package Type of XL4016

Rev 1.2
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