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Monitoring Fire Alarm System pada Building Automation System berbasis loT

ABSTRAK

Monitoring Fire Alarm System pada Building/Automation.System berbasis lIoT dibuat untuk
melihat dan memantau sensor yang bekerjadi dalam gedung sehingga dapat memudahkan
dalam melihat sistem suatu gedung dalam 1 tempat. Pada sistem ini-menggunakan beberapa
sensor seperti Flame sensor,DHT 11, MQ 135 dan SW-420. Kemudian untuk
microcontroller yang digunakan adalah Arduino Mega 2560 kemudian untuk. mengirim
data sehingga online” menggunakan NodeMCU ESP8266. Setelah itu platform ‘yang
digunakan untuksme-monitoring.sistem tersebut menggunakan platform GOIOT. Cara
kerja sistem ini adalah dengan‘mendeteksi sensor maka dalam ‘sistem monitoring dapat
langsung mengetahui sensor yang mendeteksi dan berada dimana senser tersebut berada.
Terdapat' beberapa pengujian seperti pengujian antara Arduino Mega 2560 dengan
NodeMCU memiliki kecepatan sebesar 1 detik. ESP8266, selanjutnya pengujian dari
NodeMCU ESP8266 ke GOIOT juga memiliki kecepatan pengiriman data sebesar 1 detik.
Kemudian untuk Pengiriman data dari sensor ke GOIOT memiliki banyak perbedaan waktu
di masing masing sensor,seperti data yang tercepat dari sensor keGOIOT adalah Sensor
Vibration 2 atau SW-420 yang waktunya adalah 2,8 detik sedangkan yang terlama dalah
sensor DHT11-2 dengan waktu 32,35 detik.

Kata kunci: BAS, Arduino Mega 2560, NodeMCU ESP8266, GOIOT

Politeknik Negeri Jakarta
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Monitoring Fire Alarm System On loT-Based Building Automation System

ABSTRACT

Monitoring Fire Alarm System on loT-based Building Automation System is made to view
and monitor sensors that work in the building so.that it can.make it easier to see the system
of a building in one place. This system uses several sensors such as Flame sensor, DHT
11, MQ 135 and SW-420. Then for the microcontroller used is Arduine.Mega 2560 then to
send data so that it goes online.using NodeMCU ESP8266. After that, the platform used to
monitor the system uses the' GOIOT platform. The way this system works is by.detecting
the sensor, so in monitoring it can be immediately:known which sensor detects and i1swhere
the sensor is located. There are several tests such as the test between Arduino Mega 2560
and NodeMCU which has a speed of Lisecond. ESP8266, further testing from NodeMCU
ESP8266 to GOIOT also has a data transmission speed of 1 second. Then for sending data
from the sensor to GOIOT, there are many time differences in each sensor, such as the
fastest data from the sensor to GOIOT is the Vibration 2 or SW-420 Sensor which is 2.8
seconds while the longest is the DHT11-2 sensor with a time of 32'.35 seconds.

Keywords: BAS, Arduino Mega 2560 ;NodeMCU ESP8266, GOIOT

Politeknik Negeri Jakarta
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PENDAHULUAN

1.1 Latar Belakang

Seiring perkembangan zaman, banyak sekali kita temui gedung-gedung
bertingkat dengan berbagai fungsi® seperti.perkantoran, sekolah, pusat
perbelanjaan, apartemen, dan‘lain'sebagainya. Tentunya tempat-tempat tersebut
sering disinggahi oleh banyak orang untuk melakukan aktivitas. sehari-hari,
sehingga dalam”merealisasikan sebuah gedung tidak hanya menitikberatkan
pada fungsi, namun juga faktor keamanan dan keselamatan banyak orang.

Keamanan dan keselamatan manusia merupakan faktor utama yang harus
dipertimbangkan dalam mendirikan sebuah gedung, karena kualitas dari sebuah
gedung tidak hanya dinilai dari desain. atau strukturnya saja. Banyak sekali
permasalahan timbul sebagai akibat buruknya: kualitas keamanan dan
keselamatan pada suatu gedung.

Berdasarkan permasalahan tersebut dibutuhkan penerapan sistem otomasi
pada gedung (Building Automation System).khususnya untuk sistem keamanan
dan keselamaran pengguna gedung. Sehingga timbullah ide untuk membuat
sebuah sistem yang berjudul, *Monitoring Fire Alarm System pada Building
Automation System berbasis IoT". Di mana dalam sistem tersebut pengguna
dapat mengetahui kondisi. keamanan dan-keselamatan sistem dalam gedung
secara real time. Adapun kedua sistem tersebut dapat dimonitor dari jarak jauh
karena terintegrasi Internet of Things. Sehingga dengan adanya sistem tersebut

dapat meminimalisir atau bahkan meniadakan risiko bahaya di dalam gedung.

1.2 Perumusan Masalah

1. Bagaimana cara me-monitoring sistem keamanan dan keselamatan di
dalam gedung secara real time?

2. Bagaimana cara mengintegrasikan sistem monitoring berbasis 10T?

3. Bagaimana cara membuat tampilan monitoring dalam platform GOIOT?

4. Bagaimana mengintegrasikan berbagai sensor dalam satu sistem?
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1.3 Tujuan

1. Mengetahui sistem keamanan dan keselamatan yang dapat di-monitoring
secara real time
2. Mengetahui cara integrasi sistem monitoring berbasis 0T

a0
)
=
2]
©
&

3. Mengetahui cara membuat tampilan monitoring pada platform GOIOT

pada Building Automatio

T
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PENUTUP

5.1 Simpulan

Berdasarkan hasil analisa yang telah dilakukan sebelumnya maka dapat

diambil kesimpulan seperti berikut.

1.
2.

Faktor jaringan menentukanpengiriman data dari sensor ke GOIOT.
Monitoring sistem Kkeamanan dan keselamatan dapat bekerja dengan
menggunakan GOIOT dan menggunakan mikrokontroler Arduine. Mega
2560 untuk membaca senser dan mengirimnya dengan menggunakan
NodeMCU ESP8266.

Dalam GOIOT terdapat eror atau bug ketika menggunakan tag lebih dari 20.
Dalam pengambilan data di GOIOT jam tidak sesuai dengan data
diinginkan.

Sistem Monitoring dari sistem keamanan.dan keselamatan bekerja secara
real-time dengan kecepatan respon dari sensor hingga monitoring pada
GOIOT hanya membutuhkan 1 detik.

Pada tampilan GOIOT terdapat sensor padasetiap lantai dan saat
mendeteksi maka Arduino Mega 2566 membaca dan mengirim ke
NodeMCU ESP8266, kemudian NodeMCU ESP8266 mengirim kembali
data yang diterima dari Arduino MEGA 2560 ke GOIOT.

5.2 Saran

Saran yang dapat diberikan oleh penulis adalah :

1.
2.
3.

Menggunakan jaringan yang lebih stabil untuk pengiriman data lebih cepat.
Menggunakan tag pada-GOIOI tidak sampai 20 untuk-menghindari bug.
Pada saat mengambil data dari GOIOT lebih baik mendownload setiap 1

jam sehingga lebih mudah dalam pembacaan.
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The Arduino Mega 2560 is a microcontroller board based on the ATrmeqa2560 (datazhest)

It has 54 digital inputfoutput pins (of which 14 can be used as PWM outputs), 16 analog

inputs, 4 UART:s (hardw are serial ports),

power jack,
the rricrocortroller; simply connect it to a computer with a USB cable or power it with a AC-

to-DC adapter or battery to get started. The Mega is compatible w ith most shields designed

for the Arduino Duemilanove or Diecirrila,

Schematic & Reference Design

EAGLE files:

Overview
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Schematic: arduino-meqga2560-schematic, pdf

www.robotshop.com
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Summary

Microcontroller ATmega2 560
[Operating Voltage 5V

[Input Voltage (recommended) 7-12\V

[Input Voltage (limits) 6-20V

Digital 1I/0O Pins

54 (of which 14 provide PWM output)

lAnalog Input Pins 16
DC Current per I/0 Pin 40 mA
DC Current for 3.3V Pin 50 mA

Flash Memory

256 KB of which 8 KB used by bootloader

ISRAM 8 KB
EEPROM 4 KB
IClock Speed 16 MHz
Power

The Arduino Mega can be powered via the USB connection or with an external power supply.

The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug into the
board's power jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of

the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than
7V, however, the 5V pin may supply less than five volts and the board may be unstable.
If using more than 12V, the voltage regulator may overheat and damage the board. The

recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial

converter.

135

Politeknik Negeri Jakarta



RHIOIAN
HINYILNOd

VLEWIVE

23
o
=
2]
T
-+
o

=E
m
x
0
S
-+
(Y
g.
;
o
=)
=.
®
=
2,
=
<
®
Q
o
:.
e
-
)
“
-+
o

eyieyer uabap Niuyaiijod uizi eduey

N
O o
53
o
3 @
3 &
» T
5 9
Qa =
c =
o
3 S
3?
= 3
1
c
o
o 2
=
2:
3 b
T T
23
T =
o
3 3
< 9
9 3
-3
“ 'S
o
o 3
o Q
Q =
9 9
Shn
QO 0=
~~*
m-v
c S
T
£ 8
S 2
Ex
rZ
0
9 g
< 0
-
[
c 9
= 7
o
=
g

&
o
o
3
Q
E
=
T
o
S
=
o
3
<
o
E
=
=
E
=
=
)
T
o
=
=
=
@
o
E
T
®
3
o
=
=
o
5
T
o
3
o
=
)
3
T
o
3
=
o
o
=
=
o
=
o
3
)
5
T
®
3
=
y
o
E
o
T
=
o
£
T
o
S
=
w
o
E
=
-]
=
=
o
e
]
<
=
=
)
c
o
3
w
c
o
-
=
=
o
w
=
o
=

s

—
2
)
o
>
Q
=
(]
=
Q
c
s
T
n
(1]
o
o
Q
o
=
o
-~
o
c
w
o
c
-
c
=
~
o
-
<
o
[ad
=
=
3
[
o
=]
T
o
3
(]
=3
n
Q
=]
-
c
3
=
o
=
Q.
o
=]
3
[}
=i
<
()
o
c
-~
=~
o
>
")
c
3
o
o
-

undede jynjuaq wejep

La robotique & votre s

©
f:
Z
©
&
[~}
=3
'.a
«
©
£
=
[
@
e
=
@
£

The power pins are as follows:

e VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

e 5V, The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

e GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the
EEPROM library).

Input and Output

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode()

, digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
of 20-50 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(TX) TTL serial data. Pins 0 and 1 are also connected to the correspending pins of the
ATmega8U2 USB-to-TTL Serial chip.

¢ External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),

19 (interrupt 4), 20 (interrupt 3), and 21 (interrupt 2). These pins can be
configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value. See the attachInterrupt() function for details.

e PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

e SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI
communication using the SPI library. The SPI pins are also broken out on the ICSP
header, which is physically compatible with the Uno, Duemilanove and Diecimila.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
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value, the LED is on, when the pin is LOW, it's off.

e I2C: 20 (SDA) and 21 (SCL). Support I.C (TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are not in the
same location as the I2C pins on the Duemilanove or Diecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible to
change the upper end of their range using the AREF pin and analogReference() function.

There are a couple of other pins on the board:

o AREF. Reference voltage for the analog inputs. Used with analogReference().
¢ Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer,
another Arduino, or other microcontrollers. The ATmega2560 provides four hardware UARTs
for TTL (5V) serial communication. An ATmega8U2 on the board channels one of these

over USB and provides a virtual com port to software on the computer (Windows machines
will need a .inf file, but 0SX and Linux machines will recognize the board as a COM port
automatically. The Arduino software includes a serial monitor which allows simple textual
data to be sent to and from the board. The RX and TX LEDs on the board will flash when
data is being transmitted via the ATmega8U2 chip and USB connection to the computer (but
not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital
pins.

The ATmega2560 also supports I2C (TWI) and SPI communication. The Arduino software
includes a Wire library to simplify use of the I2C bus; see the documentation on the Wiring
website for details. For SPI communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details,
see the reference and futorials.

The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows
you to upload new code to it without the use of an external hardware programmer. It
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communicates using the original STK500 protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through the ICSP (In-
Circuit Serial Programming) header; see these 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 ohm resistor from 5V to the reset
line; see this forum thread for details,

eyieyer uabap Niuyaiijod uizi eduey

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
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:, protection, the fuse provides an extra layer of protection. If more than 500 mA is applied to
3. the USB port, the fuse will automatically break the connection until the short or overload is
o removed.
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= Physical Characteristics and Shield

,5; Compatibility
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The maxirmum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively,
with the USB connector and pow er jack extending beyond the forrner dirmension, Three
screw holes allow the board to be attached to a surface ar case. Mote that the distance
betw een digital pins 7 and & iz 160 mil [0.16"), not an even multiple of the 100 mil spacing
of the ather pins,

The Mega25e0 is designed to be cornpatible with rmost shields designed for the Uno,
Diecirnila or Duernilanowe, Digital pins 0 to 13 (and the adj acert AREF and GND pins),
analog inputs 0 ta 5, the power header, and ICSP header are all in equivalert |ocations,
Further the main UART [ serial port) is located on the zarme pins (0 and 1), as are external
imterrupts 0 and 1 (pins 2 and 3 respectively’l, SPI iz available through the ICSP header on
bath the MegaZS60 and Duemilanove /' Diecimila, Pleasa nota hat 120 Is not locabed on the
same pinsonthe Maga (20 and 21) as the Duemilanove / Diacimila (analog inputs 4 and 5).
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Lampiran 3 NodeMCU ESP8266

Q
@ Espressif Systems ESPB266 Datasheet

1. General Overview

eydid yeH
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1.1.  Introduction

Espressif Systems’ Smart Connectivity Platform (ESCP) is a set of high performance, high integration
wireless SOCs, designed for space and power constrained mobile platform designers. It provides
unsurpassed ability to embed WiFi capabilities within other systems, or to function as a standalone

application, with the lowest cost, and minimal space requirement.
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( A
RF Analog MAC Interface
receive receive | Registers I | SDIO I
2
3
8 | CcPU I | SPI I
RF Analog | | 8
transmit transmit % I Sequencers I I GPIO I
g
| Accelerator I I 12C I
PLL
| PMU | | Crystal | Bias circuits | SRAM | I PMU |
~ J

Figure 1 ESP8266EX Block Diagram

ESP8266EX offers a complete and self-contained WiFi networking solution; it can be used to host the
application or to offload WiFi networking functions from another application processor.

When ESP8266EX hosts the application, it boots up directly from an external flash. In has integrated
cache to improve the performance of the system in such applications.
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;- Alternately, serving as a WiFi adapter, wireless internet access can be added to any micro controller-
;: based design with simple connectivity (SPI/SDIO or I2C/UART interface).

o ESP8266EX is among the most integrated WiFi chip in the industry; it integrates the antenna

] switches, RF balun, power amplifier, low noise receive amplifier, filters, power management modules,
2_ it requires minimal external circuitry, and the entire solution, including front-end module, is designed
[} to occupy minimal PCB area.

E‘ ESP8266EX also integrates an enhanced version of Tensilica's L106 Diamond series 32-bit processor,
= with on-chip SRAM, besides the WiFi functionalities. ESP8266EX is often integrated with external

% sensors and other application specific devices through its GPIOs; sample codes for such applications
% are provided in the software development kit (SDK).

g Espressif Systems 6/31 June1,2015
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Espressif Systems ESPB266 Datasheet

Espressif Systems’ Smart Connectivity Platform (ESCP) demonstrates sophisticated system-level
features include fast sleep/wake context switching for energy-efficient VolP, adaptive radio biasing
for low-power operation, advance signal processing, and spur cancellation and radio co-existence
features for common cellular, Bluetooth, DDR, LVDS, LCD interference mitigation.

1.2.  Features

. 802.11 b/g/n

. Integrated low power 32-bit MCU
. Integrated 10-bit ADC

. Integrated TCP/IP protocol stack

. Integrated TR switch, balun, LNA, power amplifier and matching network
. Integrated PLL, regulators, and power management units
. Supports antenna diversity

e WiFi 2.4 GHz, support WPA/WPA2

. Support STA/AP/STA+AP operation modes

. Support Smart Link Function for both Android and iOS devices
. SDIO 2.0, (H) SPI, UART, 12C, 12S, IR Remote Control, PWM, GPIO
. STBC, 1x1 MIMO, 2x1 MIMO

. A-MPDU & A-MSDU aggregation & 0.4s guard interval

. Deep sleep power <10uA, Power down leakage current < SuA
. Wake up and transmit packets in < 2ms

. Standby power consumption of < 1.0mW (DTIM3)

. +20 dBm output power in 802.11b mode

. Operating temperature range -40C ~ 125C

. FCC, CE, TELEC, WiFi Alliance, and SRRC certified

13. Parameters

Table 1 Parameters

Espressif Systems 731 June 1, 2015
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@ Espressif Systems

ESP8266 Datasheet

Categories

Items

Values

WiFi Paramters

Certificates

FCC/CE/TELEC/SRRC

WiFi Protocles

802.11 b/g/n

Frequency Range

2.4G-2.5G (2400M-2483.5M)

802.11 b: +20 dBm

Tx Power 802.11 g: +17 dBm

802.11 n: +14 dBm

802.11 b: -91 dbm (11 Mbps)
Rx Sensitivity 802.11 g: -75 dbm (54 Mbps)

802.11 n: -72 dbm (MCS7)

Types of Antenna

PCB Trace, External, IPEX Connector,
Ceramic Chip

Peripheral Bus

UART/SDIO/SPI/12C/12S/IR Remote Control

GPIO/PWM
Operating Voltage 3.0~3.6V
Hardware Operating Current Average value: 80mA
Paramaters Operating Temperature Range -40°~125°
Ambient Temperature Range Normal temperature
Package Size 5x5mm
External Interface N/A
WiFi mode station/softAP/SoftAP+station
Security WPA/WPA2
Encryption WEP/TKIP/AES
P Firmware Upgrade UART Download / OTA (via network)
Parameters Sutfeiiare Develaphisiie Supports Cl?ud Server Development / SDK
for custom firmware development
Network Protocols IPv4, TCP/UDP/HTTP/FTP
Espressif Systems 831 June1,2015
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ESP8266 Datasheet

N
Espressif Systems

AT Instruction Set, Cloud Server, Android/
User Configuration .
iOS App

1.4. Ultra Low Power Technology

ESP8266EX has been designed for mobile, wearable electronics and Internet of Things applications
with the aim of achieving the lowest power consumption with a combination of several proprietary
techniques. The power saving architecture operates mainly in 3 modes: active mode, sleep mode
and deep sleep mode.

By using advance power management techniques and logic to power-down functions not required
and to control switching between sleep and active modes, ESP8266EX consumes about than 60uA in
deep sleep mode (with RTC clock still running) and less than 1.0mA (DTIM=3) or less than 0.5mA
(DTIM=10) to stay connected to the access point.

When in sleep mode, only the calibrated real-time clock and watchdog remains active. The real-time
clock can be programmed to wake up the ESP8266EX at any required interval.

The ESP8266EX can be programmed to wake up when a specified condition is detected. This
minimal wake-up time feature of the ESP8266EX can be utilized by mobile device SOCs, allowing
them to remain in the low-power standby mode until WiFi is needed.

In order to satisfy the power demand of mobile and wearable electronics, ESP8266EX can be
programmed to reduce the output power of the PA to fit various application profiles, by trading off
range for power consumption.

1.5. Major Applications

Major fields of ESP8266EX applications to Internet-of-Things include:
. Home Appliances

. Home Automation

. Smart Plug and lights

. Mesh Network

. Industrial Wireless Control

. Baby Monitors

. IP Cameras

. Sensor Networks

. Wearable Electronics

Espressif Systems 931 June 1, 2015
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WiFi Location-aware Devices
WiFi Position System Beacons

Security ID Tags

N
@ Espressif Systems
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Flame Sensor Module

ordinary light source in the range of of a wavelength 760nm-1100 nm. The

detection distance is up to 100 cm.
The Flame sensor can output digital or analog signal. It can be used as a

This module is sensitive to the flame and radiation. It also can detect
flame alarm or in fire fighting robots.

Introduction

Lampiran 4 Flame Sensor
.— Flture ’
Z electronics
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Description

+ Detects a flame or a light source of a wavelength in the range of
760nm-1100 nm
+ Detection distance: 20cm (4.8V) ~ 100cm (1V)
« Detection angle about 60 degrees, it is sensitive to the flame spectrum.
- Comparator chip LM393 makes module readings stable.
- Adjustable detection range.
+ Operating voltage 3.3V-5V
+ Digital and Analog Output
DO digital switch outputs (O and 1)
AO analog voltage output
+ Power indicator and digital switch output indicator

Interface Description (4-wire)

1) VCC -- 3.3V-5V voltage

2) GND -- GND

3) DO -- board digital output interface {0 and 1)
4y AO -- board analog output interface
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Arduino Example

Here is sample code and connection to Arduino board. The analog
output can be connected to any analog input pin on Arduino.

>
3
3
(]
a2,
[}
LWy
N
1o

60

virore T
EhnS L

AnalogReadSerial

Reads an analog input on

pin 0, prints the result to the serial monitor.

Attach the center pin of a potentiometer to pin A0, and the outside pins to
+5V and ground.

This example code is in the public domain.

W/

void setup() {

/ the loop routine

id leop() {

/ read the input

int sensorvValue = =
// print out the value you read:
l.println(sensorvValue);

'/ delay in between reads for stability

av (1)

/ the setup routine runs once when you press reset:

initialize serial communication at 9600 bits per second:
Serial.begin(9600);

runs over and over again forever:

on analog pin O:
analogRead(AO0);

147
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Lampiran 5 DHT 11

Each DHT11 element is strictly calibrated in the laboratory that is extremely accurate on

humidity calibration. The calibration coefficients are stored as programmes in the OTP memory,

which are used by the sensor’s internal signal detecting process. The single-wire serial interface
makes system integration quick and easy. Its small size, low power consumption and up-to-20

meter signal transmission making it the best choice for various applications, including those
most demanding ones. The component is 4-pin single row pin package. It is convenient to

connect and special packages can be provided according to users’ request.

2. Technical Specifications:

Overview:

Item Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy

DHT11 20-90%RH +5%RH +2C 1 4 Pin Single
0-50 C Row

Page | 3
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Detailed Specifications:

Parameters | conditions Minimum [ Typical | Maximum
Humidity
Resolution 1%RH 1%RH 1%RH
8 Bit

Repeatability +1%RH
Accuracy 25T + 4%RH

0-50°C +5%RH
Interchangeability | Fully Interchangeable
Measurement 0T 30%RH 90%RH
Range 25T 20%RH 90%RH

50°C 20%RH 80%RH
Response Time 1/e(63%)25°C, 6S 108 15§
(Seconds) 1m/s Air
Hysteresis +1%RH
Long-Term Typical +1%RH/year
Stability
Temperature
Resolution 1T 1T 1T

8 Bit 8 Bit 8 Bit
Repeatability +1°C
Accuracy +17T +27C
Measurement o 50°C
Range
Response Time 1/e(63%) 6S 308
(Seconds)
Page | 4
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3. Typical Application (Figure 1)

VDD
5K 1Pin
M C U DATA 2Pin
4Pin

Figure 1 Typical Application

DHT11

Note: 3Pin — Null; MCU = Micro-computer Unite or single chip Computer

When the connecting cable is shorter than 20 metres, a 5K pull-up resistor is recommended;
when the connecting cable is longer than 20 metres, choose a appropriate pull-up resistor as

needed.

4. Power and Pin

DHT11’s power supply is 3-5.5V DC. When power is supplied to the sensor, do not send any
instruction to the sensor in within one second in order to pass the unstable status. One

capacitor valued 100nF can be added between VDD and GND for power filtering.

5. Communication Process: Serial Interface (Single-Wire Two-Way)

Single-bus data format is used for communication and synchronization between MCU and

DHT11 sensor. One communication process is about 4ms.

Data consists of decimal and integral parts. A complete data transmission is 40bit, and the

sensor sends higher data bit first.

Data format: 8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T
data + 8bit check sum. If the data transmission is right, the check-sum should be the last 8bit of
"8bit integral RH data + 8bit decimal RH data + 8bit integral T data + 8bit decimal T data".
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5.1 Overall Communication Process (Figure 2, below)

When MCU sends a start signal, DHT11 changes from the low-power-consumption mode to the
running-mode, waiting for MCU completing the start signal. Once it is completed, DHT11 sends a
response signal of 40-bit data that include the relative humidity and temperature information to
MCU. Users can choose to collect (read) some data. Without the start signal from MCU, DHT11
will not give the response signal to MCU. Once data is collected, DHT11 will change to the low-
power-consumption mode until it receives a start signal from MCU again.

L Data transmission completed;
—w! MCUSendsout bb— —ad DHTSends |q— —l  QupuDat g o g
Start Sigal | | outrespomse | | 1obit“0" ‘ resistor pulls up bus’s voltage
v g signal i i X for next transmission
J \ / \
QND s } Yo } [ U S, -
AD | Pullup & ‘ |Pullup\‘olugc" T ! I
SINGLE-BUS | wait for and get ready Sensor pulls
OUTPUT = sensor ! forsensors = - Output Data; 1-bit“1" < d“]““h“s‘
¢ voltage
e tput
response outpu oo
Lines :
exphination
e 3
MCU Signal DHT Sigual

Figure 2 Overall Communication Process

5.2 MCU Sends out Start Signal to DHT (Figure 3, below)

Data Single-bus free status is at high voltage level. When the communication between MCU and
DHT11 begins, the programme of MCU will set Data Single-bus voltage level from high to low
and this process must take at least 18ms to ensure DHT’s detection of MCU's signal, then MCU
will pull up voltage and wait 20-40us for DHT’s response.

MCu Zull:;:prvol'- DHT pulls up
age and waits for

(; ) VOltage and g
DHT response | keeps it for

! |(20-40us) Start data

|
| | P |
VOG- e Qe — e San e
| [ ll /
% et A, - — .
| |
|

GND- - } T i, -
SNCIE RIS | MCU sends out start signal | | DHT sends out okt

and pulls down voltage for
SIGNAL atleast 18ms to let DHT11 R
detect the signal

Lines explanation
e L 5 P
MCU Signal DHT Signal

Figure 3 MCU Sends out Start Signal & DHT Responses
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5.3 DHT Responses to MCU (Figure 3, above)

Once DHT detects the start signal, it will send out a low-voltage-level response signal, which
lasts 80us. Then the programme of DHT sets Data Single-bus voltage level from low to high and
keeps it for 80us for DHT's preparation for sending data.
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When DATA Single-Bus is at the low voltage level, this means that DHT is sending the response
signal. Once DHT sent out the response signal, it pulls up voltage and keeps it for 80us and
prepares for data transmission.

When DHT is sending data to MCU, every bit of data begins with the 50us low-voltage-level and
the length of the following high-voltage-level signal determines whether data bit is "0" or "1"
(see Figures 4 and 5 below).
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26-28us
| i voltage-length .
| | | Start to transmit
<35 next bit data

| start to trans- | |

SIGNAL == mit 1-bit data f=*— |
(50us)

SINGLE-BUS

Signal Lines
explanation: o—
MCU Signal DHT Signal
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Figure 4 Data "0" Indication
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SINGLE-BUS

SIGNAL

—

——s=| 70us voltage-length means 1-bit e

’ data “1”

| Start to trans- |

(50us)

mit 1-bit data g

| Start to transmit next
L5 | """ bit data

—

Signal Lines
Explanation:

MCU Signal

DHT Signal

Figure 5 Data "1" Indication

If the response signal from DHT is always at high-voltage-level, it suggests that DHT is not
responding properly and please check the connection. When the last bit data is transmitted,
DHT11 pulls down the voltage level and keeps it for 50us. Then the Single-Bus voltage will be

pulled up by the resistor to set it back to the free status.

6. Electrical Characteristics
VDD=5V, T=257C (unless otherwise stated)

Conditions Minimum Typical Maximum
Power Supply | DC 3V 5V 5.5V
Current Measuring 0.5mA 2.5mA
Supply

Average 0.2mA 1mA

Standby 100uA 150uA
Sampling Second 1
period

Note: Sampling period at intervals should be no less than 1 second.

7. Attentions of application

(1) Operating conditions

Applying the DHT11 sensor beyond its working range stated in this datasheet can result in 3%RH
signal shift/discrepancy. The DHT11 sensor can recover to the calibrated status gradually when
it gets back to the normal operating condition and works within its range. Please refer to (3) of
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Lampiran 6 MQ135

TECHNICAL DATA

FEATURES
Wide detecting scope
Stable and long life
APPLICATION

MQ-135 GAS SENSOR

Fast response and High sensitivity
Simple drive circuit

They are used m air quality control equipments for buildings/offices, are suitable for detecting
of NH3,NOx, alcohol, Benzene, smoke,CO, etc.

SPECIFICATIONS

A Standard work condition

Symbol Parameter name Technical condition Remarks
Ve Circuit voltage SV+0.1 AC ORDC
Vi Heating voltage SV+0.1 ACOR DC
Ry Load resistance can adjust
Ry Heater resistance 3300+5% Room Tem
Py Heating consumption less than 800mw
B. Environment condition
Symbol Parameter name Technical condition Remarks
Tao Using Tem -1001-4571
Tas Storage Tem -200M1-70M1
Ry Related hurmdity less than 95%Rh
0, Oxygen concentration 21%i( standard condition)Oxygen minimum value is
coneentration can affect sensitivity | over 2%
C. Sensitivity characteristic
Symbol Parameter name Technical parameter Ramark 2
Rs Sensing 30KQ-200KQ Detecting concentration
Resistance (100ppm NHs } scopel
10ppm-300ppm NH;
a Concentration 10ppm-1000ppm
(200/50) Slope rate =0.65 Benzene
NH; 10ppm-300ppm
Standard Temp: 20014211 Ve SV=0.1 Alcohol
Detecting Humidity: 65%+5% Vh: 5V£0.1
Condition
Preheat time Over 24 hour

D. Structure and configuration, basic measuring circuit

Parts Materials
Gas sensing Sn0;
layer 4
Electrode Au
Electrode line Pt
Heater coil Ni-Cr alloy
Tubular ceramic AlO5

Anti-explosion Stainless steel gauze

\Cwﬂl =3 B B -

~1 N B

r’—]‘ ™)
il
' ta f

A

network 8US316 100-mesh /
Clamp _ring Copper plating Ni A Tg ==}
Resin_base Bakelite 7,/
Tube Pin Copper plating Ni )
Fig.2
Configuration A Configuration B #16.8£0.5 95

le,s

Ty

A B5

Structure and configuration of MQ-135 gas sensor 1s shown as Fig. 1 (Configuration A er B), sensor composed by
micro AL203 ceramic tube, Tin Dioxide (SnOz2) sensitive layer, measuring electrode and heater are fixed into a
crust made by plastic and stainless steel net. The heater provides necessary work conditions for work of sensitive
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components. The enveloped MQ-135 have 6 pin ,4 of them are used to fetch signals, and other 2 are used for

providing heating current.

Electric parameter measurement circuit is shown as Fig.2

E. Sensitivity characteristic curve

Fig 2 sensitivity characteristics of the MQ-133

MQ-135 Fig.3_ _is_shows the ty_pi_cal
10 e sensitivity characteristics of
I the MQ-135 for several gases.
L LI1] in their: Ternp: 200 [
AR Hurmiddty: 65%
e O, concentration 21%
—=—C0 || FL=20k0
——34 7R Ro: sensor resistance at 100ppm of
L""--\‘\\; ] —— NH: in the clean arr.
Tt [y Rszsensor resistance at various
""""—-.__h""‘"--""--. R — e ceneentrations of gases
“--.._\___\--______-..,__‘ r
% 1 — e
o s =
e,
—
ppm
01
10 100 1000
[ ] . .
Fig.4 is shows the typical dependence of
[ i
Q‘N\\ 33| e MQ-133 on temperature and humidity.
[e) | . —=—B5%H| Ro: senser resistance at 100ppm of MH, in air
x : = at 33%4RH and 20 degree
'-(B —— 1 Rs: sensor resistance at 100ppm of NH;
[0 & at different termperatures and humidities
— Fig.4
| 1
B | ueg;r ea
-20 -10 1] 10 20 30 40 a0 G0
SENSITVITY ADJUSTMENT

Resistance value of MQ-135 is difference to various kinds and various concentration gases. So,When using
this components, sensitivity adjustment is very necessary. we recommend that you calibrate the detector for
100ppm NH; or 30ppm Alcchol concentration in air and use value of Load resistancethat{ R; ) about 20 KQ{10KQ

to 47 KQ).

When accurately measuring, the proper alanm point for the gas detector should be determined after

considering the temperature and humidity influence.

1
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Vibration Sensor
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This module features an adjustable potentiometer, a vibration sensor, and a LIVE93
comparator chip fo give an adjustable digital outymt based on the amount of sibration. The
potertiometer can be adjusted to both increase and decrease the sensitbity to the desired
arnonnt. The raodule outputs a logie lesel high (WOC) when it is triggered and a low (GHD)
when 1t isn't. Additionally there 15 an orboard LED that turms on when the module 15
triggered.

Features

The default state of the swith is cloze

Digital output Supply woltage: 3.34-54

Crrhoard indicator LED to show the results

Orebioard LM393 chip

Si-420 hased sensor, nomally closed type vibration sensor
Dirmension of the hoard: 3.2cmx 1.4cm
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Nany Spplications can created by measunng VWihration level, but sensing vibration
accurately i a diffienlt job. This article describes about sdbration sensor SW-420 and
Ayduino interface then it may belp you to design effort less vibration measare rent.

The vibration sensor SW-420 Cormes with breakout hoard that includes comparator
LIvI 393 and Adjustable onboard potentiorneter for sensitivity theeshold selection, and sigral
indication LED.
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Rajguru Electronics www.rajguruelectronics.com

Sensiuyvity adwust

Power Indicator

Signal Indwior

This sensor module produce logic states depends on vibration and external force
applied on it. When there is no vibration this module gives logic LOW output. When it feels
vibration then output of this module goes to logic HIGH. The working bias of this circuit is
between 3.3V to 5V DC.

Arduino Hookup with SW-420

SW-420 Vibration Sensor Arduino Interface and Code

Connect Vee pin of sensor board to 5V pin of Arduino board, connect Gnd pin to Gnd
pin of Arduino, Connect DO output signal pin of sensor board to Arduino digital pin D3. Do
some calibration and adjust the sensitivity threshold, then upload the following sketch to
Arduino board.

Arduino Code for Logic State Output from sensor module, here onboard LED of
Arduino indicates the presence of vibration.
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Application Ideas

«  Vibration detecting

+  Burglary protection system

¢ Chject Movement detecting

«  Tnggering effect reported theft alarm
o Zmart car

+ Earthguake dlarm

«  Motorcycle alarm

Board Schematic

VU

Ul VOO

Rl OUT L outa vee B2
10K N 2 . 7
————— INA- QUTB .
S AD 3 ]| INA+ INE 3 Cl
. " 5
Sensor I - e et 104
, 2
1] I — LM393 —
| GND GND
k1 p— f—
GND  GND
VOO
1T
PWR ouT
bl b2
_ R3 R4 RS 2 IN
4 1K 1K 10K] | 10K
[ 3 GND)
5 OUT
: AO - |
AQ = Analog Output =

Pl GND
Use

¢  Themodule does not wibrate, wibrate switch iz closed conduchion state, the output low,
the green indicator light comes ON.

«  Vibraton state, vibrabion swatch instantly disconnect the output high, the green light 15
ot ot

«  Theoutput is directly connected to the microcontroller to detect high and low, thereby
detecting the vibration environment, play an alarm role
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Sensor Details SW-420

Single-roller type full induction trigger switch. When no vibration or tilt, the product
is ON conduction state, and in the steady state, when a vibration or tilt, the switch will be
rendered instantly disconnect the conductive resistance increases, generating a current pulse
signal, thereby triggering circuit. These products are completely sealed package, waterproof,
dustproof.
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Principle

Usually at any angle switch is ON state, by the vibration or movement, the rollers of
the conduction current in the switch will produce a movement or vibration, causing the
current through the disconnect or the rise of the resistance and trigger circuit. The
characteristics of this switch is usually general in the conduction state briefly disconnected
resistant to vibration, so it's high sensitivity settings by IC, customers according to their
sensitivity requirements for adjustments.
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