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#include <DHT.h>
#include <ESP8266WiFi.h>
#include <WiFiClient.h>
#include <ThingSpeak.h>
#include <Wire.h> // 12C library already built in Arduino IDE
#include <LiquidCrystal_12C.h>
LiquidCrystal _12C lcd(0x27,2,1,0,4,5,6,7);
#define DHTPIN 13 //data dht11 di pin D7
#define DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);
const char* ssid = "Tugasakhir"; //nama wifi
const char* password = "kupukupuh"; //password wifi
WiFiClient client;
unsigned long myChannelNumber = 7195081; //channel id
const char * myWriteAPIKey = "DI9TOU5SVRPTIFANT"; //write Api Key
uint8_t temperature, humidity; //deklarasi suhu dan kelembaban
intin = 14; //relayl
intinl =0 //relay2
intin2 =2 ; //relay3
void setup()
{
Serial.begin(115200);
Icd.begin(16,2); //inisialisasi LCD 16 x 2
Icd.setBacklightPin(3,POSITIVE); // Enable or Turn On the backlight
Icd.setBacklight(HIGH);
dht.begin(); //inisialisai dht11
pinMode (in, OUTPUT); //output relayl low triggered



digitalWrite(in, HIGH);
pinMode (in1, OUTPUT); //output relay2 high triggered
digitalWrite(in1, LOW);
pinMode (in2, OUTPUT); //output relay3 high triggered
digitalWrite(in2, LOW);

Serial.printin();
Serial.print("Connecting to "); //menghubungkan ke wifi
Serial.printin(ssid);
WiFi.begin(ssid, password);
while (WiFi.status() I= WL_CONNECTED)
{
delay(500);
Serial.print(".");
¥
Serial.printIn("");
Serial.printIn("WiFi connected");
Serial.printin(WiFi.locallP()); //menampilkan IP
ThingSpeak.begin(client);

¥

void loop()

{
Icd.home();
lcd.print("Suhu : *);
Icd.print(dht.readTemperature()); /LCD Suhu
Icd.print(" C");
Icd.setCursor(0, 1);



lcd.print("Kel :");

Icd.print(dht.readHumidity()); //LCD kelembaban

lcd.print(" %");

delay (200);

static boolean data_state = false;

temperature = dht.readTemperature(); //deklarasi suhu

humidity = dht.readHumidity(); //deklarasi kelembaban

Serial.print("Suhu :"); //serial monitor suhu

Serial.print(temperature);

Serial.printin(" C");

Serial.print("Kelembaban :"); //serial monitor kelembaban udara

Serial.print(humidity);

Serial.printin(" %");

if (temperature >27){ //jika suhu lebih besar dari 27
digitalWrite(inl, HIGH); //relay menyala
digitalWrite(in2, HIGH);

}

else {

digitalWrite(inl, LOW);

digitalWrite(in2, LOW);

¥

if (humidity <66){ //jika kelembaban lebih besar dari 66
digitalWrite(in, LOW); //relay menyala

}

else {



digitalWrite(in, HIGH);
¥

// Write to ThingSpeak. There are up to 8 fields in a channel, allowing you to store
up to 8 different

/I pieces of information in a channel. Here, we write to field 1.

if( data_state )

{

ThingSpeak.writeField(myChannelNumber, 1, temperature, myWriteAP1Key);
data_state = false;

}

else

{

ThingSpeak.writeField(myChannelNumber, 2, humidity, myWriteAP1Key);
data_state = true;

¥
delay(30000); //waktu yang diperlukan minimald untuk mengirim data di sett 30d

}
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LCD-016M002B

16 x 2 Character LCD
5 PO 7 FEATURES
— =}"| * 5 x 8 dots with cursor
3,‘ r)”u y, ] + Built-in controller (KS 0066 or Equivalent)
z ::”’Hw BRE \ * + 5V powsr supply (Also availlable for » 3V)
‘| = - - 1116 duty cycle
'i_ - 5 = BA 1o be driven by pin 1, pin 2 or pin 15, pin 18 o AX LED)
N = N.V. optional for + 3V powsr supply
MECHANICAL DATA ABSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE UNIT TEM SYMBOL | STAMDARD YALUE | UMY
Module Dvmension 80.0 x 36.0 men ML | TYPR | MAL
Viewing Area 85.0 x 16,0 mm Power Supply | voo-vss | -03 | - 78 v
Dot Size 0.56 x 0.68 mm input Voltage “ .03 = VOO v
Character Size 296 x556 mm
NOTE: V5SS « 0 Volt, VOO = 5.0 Vot
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE U
N TYP. MAX
Input Voltage VDO VDO = + 5V &7 50 53 v
VDD = « 3V 27 20 53 v
Supply Current DD VDO = 5V - 12 30 A
-20"C < - o
Recommended LC Driving VDD - Vo oC 42 48 5.1 v
Voitage for Normal Temp. 25'C 38 a2 45
Version Module 50°C 16 40 4
70°C - - =
LED Forward Voltage VF 25°C - 42 48 v
LED Forward Cumrent F 25°C | Array - 130 250 A
Edge - 20 0
EL Power Supply Current €L Vel = 110VAC:400Hz - — 50 mA
DISPLAY CHARACTER ADDRESS CODE:
L 1 2 g 4 5 & 7 8 9% 10 11 1213 14 .15 18
DD RAM Addrass [ po o1
DD RAM Address | 40 41
Documaent Number: 37217 For Technical Questions, Contact” Displays® Vishay.com wwen phay comm
Revision 01-0c1-02 2




LCD-016M002B
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Ves GND
Vdd « 3V ore 5V
Vo Contrast Adjustment
AsS HAL Aegistor Select Signal
AW HA. Read/Write Signal
€ H —sL Enable Signed
DB HA Data Bus Line
DBt HAL Data Bus Line
pB2 HA Data Bus Line
DAl
DB4
DBs
D86
D87
ANVee
K

e & N - la e v -

HA. Data Bus Line
HA Data Bus Une
HA Data Bus Line
H/1. Data Bus Line
M/ Data Bus Ling
+ 4.2V for LED/Negstive Voliage Output
Powsr Supply tor B4 (OV)
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DHT11 - Humidity and Temperature Sensor

The DHT11 is a basic, low-cost digital temperature
and humidity sensor. It uses a capacitive humidity
sensor and a thermistor to measure the
surrounding air, and spits out a digital signal on the
data pin (no analog input pins needed).

Its fairly simple to use, but requires careful timing to
grab data. The only real downside of this sensor is
you can only get new data from it once every 2
seconds.

Features

« Full range temperature compensated

« Relative humidity and temperature
measurement

« Calibrated digital signal

« Outstanding long-term stability

« Extra components not needed

« Long transmission distance

Low power consumption
4 pins packaged and fully interchangeable

Details = =




[
Specifications
Item Measurement | Humidity Temperature | Resolution Package
Range Accuracy Accuracy
DHT11 20-90%RH +5%RH +2C 1 4 Pin Single
0-50 T Row
Parameters [ Conditions [ Minimum [ Typical | Maximum
Humidity
Resolution 1%RH 1%RH 1%RH
8 Bit

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

0-50C +S5%RH
Interchangeability | Fully Interchangeable
Measurement oC 30%RH 90%RH
Range 25T 20%RH 90%RH

50C 20%RH B0%RH
Response Time 1/e(63%)25'C, |6S 10§ 15S
(Seconds) 1m/s Air
Hysteresis + 1%RH
Long-Term Typical = 1%RH/year
Stability
Temperature
Resolution 1T 1T 1T

8Bit 8 Bit 8 Bit

Repeatability +1C
Accuracy +1C £2C
Measurement ocC 50T
Range
Response Time 1/e(63%) 65 305
(Seconds) :
=
Power
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Typical Application

47K 1Pin

MCU pATA 2 | DHT11

GND
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.

SDK (Software Development Kit)

Downiload source code + project articles
by clicking following link

hittp www sunrom com/filesi3732 Zip

it contains details for AVR, PIC and
Arduino projects.
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Communication Process: Serial Interface (Single-Wire Two-Way)

The interesting thing in this module is the protocol that uses to transfer data. All the sensor readings
are sent using a single wire bus which reduces the cost and extends the distance. In order to send
data over a bus you have to describe the way the data will be transferred, so that transmitter and
receiver can understand what says each other. This is what a protocol does. It describes the way
the data are transmitted. On DHT-11 the 1-wire data bus Is pulled up with a resistor to VCC. So if
nothing is occurred the voltage on the bus is equal to VCC,

Communication Format can be seperated into three stages

1) Request
2) Response
3) Data Reading

1) Request: To make the DHT-11 to send you the sensor readings you have to send it a request.

The request is, to pull down the bus for more than 18ms in order to give DHT time to understand
it and then pull it up for 40uS.

\l‘.‘. UC &un ¢
&NO /

R T T

2) Response: What comes after the request is the DHT-11 response. This is an automatic reply
from DHT which indicates that DHT received your request. The response is ~54uS low and
80uS high.

3) Data Reading: What will come after the response is the sensor data. The data will be packed in
a packet of 5 segments of 8-bits each. Totally 5x8 =40bits.
Percke €
Tosopod €H Osdwa) RH Joteqred T Ouimad T Check Sum

F8-bi¢ —\8-bit 48-bie- —8-bi¢—FB-bi¢t—

FMMWnMM,M&m.FMMmTWMM
cm.mu&mmmwwnmmmmncnman4m

@ Suntom Technologies Your Source for Embedded Systems VISI G o W AUNEOMLEom J
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Bit'U’ - ~54uS Low and ~24uS High
-sum-u-msmn

Py = } bie 2!
ﬁ_\mj_;ﬂ o

End Of Frame: At the end

ba‘h‘cp mode. ,

—




Logic Analyzer Snapshots: In the following image you can see the request sent from the MCU to
the DHT and following the packet. Because the request has very long duration as you can see s
about 20mS and packet recelved Is in uS we can't view the data bits. So It is exapanded in next

view,
+50 M

+30 M +40 m»

If we zoom at the data bits we can read the values. You can see after the Request follows the
Response, and Data bits. | have drawn some color notes to be more understandable.

If we decode the above data we have,
Humidity 0b00101011.0b00000000 = 43.0% (43 is integral part and 0 is decimal part)

Temperature 0b00010111 =23 C.
The last two segments can't be seen in this image because of zoom.

Implementation:

What we have to do to read a DHT-11 sensor is:
1) Send request
2) Read response

3) Read each data segment and save It to a buffer
4) &mmwmummnmemmnﬂnsmmcmsW

if the CheckSum Is comect, the values are correct so we can use them. If CheckSum Is wrong we

discard the packet.
Tommmmmmammmnmmamm. For counts > 24uS
we replace with bit ‘1" For counts <=24 we replace with bit'0'

@ Sunram Technologlos Yaur Source for Embedded Systorms VIR U 0 W Su QL eom
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Dimensions (mm)
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DEVKIT v1.0 JULY 2017




] Wireless Standard
Frequency Range

Power Transmission

Recelving Sensitivity

Wireless Form

10 Capabllity
Electrical Characteristic

Operating Temperature
Serial Transmission
Wireless Network Type
Security Type
Encryption Type
Firmware Upgrade
Network Protocol

User Configuration

TS

Specifications of ESP-12E WiFi Module

IEEE 802,11 b/g/n

2.412 - 2484 GHz

802.11b : +16 £ 2 dBm (at 11 Mbps)
802.11g : +14 £ 2 dBm (at 54 Mbps)
802.11n : +13 + 2 dBM (at HT20, MCS7)
802.11b : -93 dBm (at 11 Mbps, CCK)
802.11g : -85 dBm (at 54 Mbps, OFDM)
802.11n : -82 dBm (at HT20, MCS7)
On-board PCB Antenna

UART, I2C, PWM, GPIO, 1 ADC

3.3 V Operated

15 mA output current per GPIO pin

12 - 200 mA working current

Less than 200 uA standby current

-40 to 125 °C

110 - 921600 bps, TCP Client 5

STA/ AP/ STA + AP

WEP / WPA-PSK / WPA2-PSK

WEPS4 / WEP128 / TKIP / AES

Local Serial Port, OTA Remote Upgrade
IPv4, TCP / UDP / FTP / HTTP

AT + Order Set, Web Android / i0S, Smart Link APP
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Internet of Things

N9deMCU ESP8266 ESP-12E
WiFi Development Board

whmwthﬂmﬂ.nmnhn-anmm
ESHmMﬂSoCMEdemMWMhMMN
Esmzmu.mmmmmum»mmmm

NMmMmunlum‘WuhMmhdu
MNMMNEMMSSUUWESHZU.NMMM
mm.-m“hqm_mm.

Features

» Version : DevKit v1.0

* Breadboard Friendly

*  Light Weight and small size,

. 3.3med.c-\bousamnd.
* Uses wireless protocol 802.11bég/n,

= S
* Builtsin wireless connectivity capabsiities. (] m 4)
* Built-in PCB antenna on the ESP-12E chip. — e
» Capable of PWM, I2C, SP1, UART, 1-wire, 1 analog pin, oo 3.3V
* Uses CP2102 USB Serial Communication interface module. s

* Arduino IDE compatible (extension board manager required).
* Supports Lua (alike node.js) and Arduino C programming language.

PINOUT DIAGRAM

NodeMCU ESP8266 v1.0
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Safety Precoution
AIGPIO rung of 33V I
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@ Hebei L.T. (Shanghai) Co., Ltd. Thermoelectric
Cooler

TEC1-12706

Performance Specifications

Hot Side Temparature (°C) 25°C | 50°C

e e 1% ?\

Detita Tmax (*C) 8 75
imax (Amps) 64 | 64 ) =
Vmax (Voits) 144 | 164

Module Resistance (Ohms) 1.98 2.30

Rev2.03 Page 1 of 3

waw hebeiltd comcn
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55 Hebei
W} bei LT. (Shanghai) Co., Ltd. Thermoelectric
Cooler
TEC1-12706
Performance curyes:
__. Th=25C Y((’vz) Th 50C V(v)
S e s SN N | ;. |- THR oy i 1 18.0
E e 1 140 r_ - ___5""“'!,50
- ==L ——1 120 "“-«-—JA.SA______ =
10.0 - = 12.0
3 Y T— —— 8-0 +—F \ ————— i) 9-0
154 o —rek—| - 6.0
-—~ 20 ‘| 3.0
2 0.0
80 70 60 50 40 30 20 10 0 80 70 60 50 40 30 20 10 O
Delta T(C) Delta T(C)
Qc(w) Qo(w,
120 . 120
100 100
80 80
60 6:0 4 60
/ /
vl a0 e 40
/ /
oz | | s
. : 20 v v 20
7 /1- / // 1
/ / _// /‘
el | 0 ik ' 0
g0 70 60 50 40 30 20 10 O 80 70 60 50 40 30 20 10 0
Della T(C) Delta 1(C)
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