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ABSTRACT

This project is about creating the device to measure the pH value in the water
and display on web by using WIFI. In this device, the major components are
Microcontroller - Arduino - Mega = 2560 (ATmega2560), pH Sensor Module, ESP8266
NodeMCU v.1.0 and pH Probe. It has Process, When pH Probe measure water.
pH Probe will send electromotive force value to pH Sensor Module to Change value
electromotive force: to a pH value then it will send value to the ESP8266
NodeMCU v.1.0, and then ESP8266 NodeMCU v.1.0 will show pH value by website and
can order Motor and. Solenoid Value work by website. After that ESP8266
NodeMCU v.1.0 will send value that command in website to the Arduino Mega 2560 to
order Drive Motor to order Motor or Solenaid Value work by User need to do. And can
order by themself when the pH value is exceed a predetermined value.
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lulasmeulnsaiaed
wau i Ay
w& sl Fisudh @ud)
w&alihdisudn (wusih)
UV Digital /O
FIUIUVIVBY Analog Input
DC Current per I/O Pin

DC Current for 3.3V Pin
Flash Memory

SRAM

EEPROM

Clock Speed
ANNENIYRIRUNTRl
ANUNIeveIgUnIal
hwiinveagunsel

ATmega 2560
5V
7-12V
6-20V
54 (of which 15 provide PWM output)
16 U1
20 mA
50 mA
256 KB (ATmega 2560) of which 8 KB
used by bootloader
8 KB
4 KB
16 MHz
101.52 mm
533 mm
37 ¢

Tnoillulasaaninsainas ATmega 2560 Fwvhauaglu Arduine Mega 2560 figUil 2.2

e o — e —

AYR cu

i

ECR N

B TCT

|
!

| =1
]

| Complete tunctionaity for
the ADC, 704, and T/CS only

Imum I

| avaisble in the 100-pin verson.

P70 o

k>
-1

n70

3UM 2.2 vdenlaezunsuvas MCU : AVR ATmega2560 [2]




212 puautiRniugiuves MCU
AuANURs199 Y1039 MCU
Arduino Mega 2560 fifannsnsdi 2.2

E 4
ey

M13197 2.2 AnsauURiuguves MCU

Fadululasasulnsatandyd

[ ] rJ;n;Ll

Data Bus Width 8 bit
Maximum Clock Frequency 16 MHz
Program Memory Size 256 kB
Data RAM Size 8 kB
ADC Resolution 10 bit
wi i ldvaeyhe 4.5V to 55V
gaunligeansynIneingu +.85 °C
gaumgiliansevitghay -40°C
Data RAM Type SRAM
Data ROM Size 4 kB
Data ROM Type EEPROM
Interface Type 2-Wire, SPI, USART
17U89 ADC Channels 16
UIUUDY /Os 86 110
V09 Timers/Counters 6 Timer
Supply Voltage - Max )
Supply Voltage - Min a5V
'3 e =1 o /7
- B = =,
wE e =
il 1 — i E |
o = L ==
s oLl vovom [ i B T R T :
! — ]
m«iru{ s = ] e[ -TJ 'W‘I:
1 |
T . |
g |
|

7.0

1] 7.0

rer.

U 2.2 vdenlaasunsuves MCU : AVR ATmega2560 [2]




Digital pin 4 (PWM)
Digital pin 0 (RX0)
Digital pin 1 (TX0)

Digital pin 5 (PWM)
Digitai pin 2 (PWM)
Digital pin 3 {PWM)

vcc
GND

Digital pin 17 (RX2)
Digital pin 16 {TX2)

Digital pin 6 (PWM)
Digital pin 7 (PWM)
Digital pin 8 (PWM)
Digital pin 9 (PWM)
Digital pin 53 (§S)
Digital pin 52 (SCK)
Digital pin §1 (MOSI)
Digital pin 50 (MISO)
Digital pin 10 (P\WM)
Digital pin 11 (PWM)
Digital pin 12 (PWM)

2.1.3 WasnYa9 MCU

Tu MCU %ﬁwa%mﬁagﬂﬁ 2.3 uag PIN mapping table fam15137 2.3

:
S0~ Mo T nup s e BF N0 ¥ 483
&L g LueEre £C.Ec EC £ E L
o AodfBadas i s : B2 BE & & g g
o o
oo f P E BT TR E T EsEg oy 222
S0&c &8s La i 522888 288
~ -~ B ST &8
CE2fFEEEREER
- mEEE LEZ Z2Z2Zz ZZ
2255525555 55
scanE EEELESERESE
§5803285938522 288 s
[a] o
g 2233222238328 38  23¢%
oou.!:,;'_'&'nqmwhorgnwmwnzghoru
z S ELEELE R EEFEEEE EEOSRE L]
pricinigisiEsiRizizinizizizizisiziiziciniciziclclic)
PG5 {0C08B) [7] 75| PA3 (AD3)
PEO (RXDO/PCINTS) [2] |74] PA4 (AD4)
PE1 (TXDO) [3] HOEX CORNER 73] PA5 (AD5)
PE2 (XCKO/AINO) [4] [72] PAG (ADB)
PE3 (OC3AVAINT) [5] PA7 (AD7)
PE4 (0C38/INT4) [E] 9 pG2 (ALE)
PE5 (OC3C/INTS) [7] [E2] PJB (PCINT 15)
PES (T3/NT6) [5] [58] PJ5 (PCINT14)
PET (CLKO/ICP3INTT) [E] [67] PJ4 (PCINT13)
vee [ (6% Py (PCINT12)
GND [1] [E5] PJ2 (XCK3/PCINT11)
PHO (RXD2) [12] 4] PJ1 (TXD3/PCINT10)
PH1 (TXD2) [12] 5% Pyo (RXDI/PCINTS)
PH2 (XCK2) [T % ohp
PH3 (0C4A) [15 vee
PH4 (0C4B) [fe] 53 PC7 (A15)
PH5 (0C4C) [17] 59 PCB (A14)

PHS (0CzB} [

PBO (SS/PCINTO) (9]
PB1(SCK/PCINT1) [29]
PB2 (MOSIPCINT2) 2]
PB3 {(MISO/PCINT3) (22
PB4 (OC2A/PCINT4) []
PB5 (OC1A/PCINTS)
PB6 (OC1BIPCINTS)

58] PC5 (A13)
{57] PC4 (A12)
58] PC3 (A1)
PC2(A10)
[54] PC1 (A9)

53] PCO (A8)

3 PG1 (RD)
[51] PGO (WR)

e 2] [z EEiSE| e E T B EE EEL )
~ g TS EaEa 08NS e s F s
EERgEg ] S f PegB e EFSFPECEE
z;mgﬂiﬂw""gg,guu Bhzdz T S ONC T
5:08¢% kkZ=googo  S€E£sger
5% 5% EAE e/ 53 3 5am Ly
S 85 oo o ;ﬂg,’fﬂ-n_

o = =
ML 8283
< ag
o
Q
S
~
[:+]
o

- -

= wBeg.3 P s 3
g 28 PR e eIV s J
= & XX g gEER = 8 a.RE a
z 2 BehE S . 3
& I 5Egs 383FR2E Z
- 2 o TY e 8c £ c ol
s DrEg RS SR D SRS
] EEE 5355
H-J 20 o o
2 28 o apo o

5UTt 2.3 wosnuas AVR ATmega 2560 [2]

Digital pin 25
Digital pin 26
Digital pin 27
Digital pin 28
Digital pin 29
Digilal pin 38

Digital pin 14 {TX3)
Digital pin 15 {RX3)
GND

vcC

Digita pin 30
Digital pin 31

Digital pin 32
Digital pin 33
Digital pin 34
Digital pin 35
Digital pin 36
Digital pin 37

Digital pin 40

Digital pin 41



A5199 2.3 PIN mapping 183 MCU [3]

Pin Number Pin Name Mapped Pin Name
1 PG5 ( OCOB ) Digital pin 4 (PWM)
2 PEO ( RXDO/PCINTS ) Digital pin 0 (RX0)
3 PE1 (TXDO) Digital pin 1 (TXO0)
q PE2 ( XCKO/AINO )

5 PE3 ( OC3A/AINT ) Digital pin 5 (PWM)
6 PE4 ( OC3B/INT4 ) Digital pin 2 (PWM)
i PE5 ( OC3C/INT5 ) Digital pin 3 (PWM)
8 PE6 ( T3/INT6)

9 PE7 ( CLKO/ICP3/INTT )

10 VCC Ve

11 GND GND

12 PHO ((RXD2 ) Digital pin 17 (RX2)
i PH1 (TXD2 ) Digital pin 16 (TX2)
14 PH2 ( XCK2 )

15 PH3 ( OC4A) Digital pin 6 (PWM)
16 PH4 ( OC4B ) Digital pin 7 (PWM)
17 PH5 (OC4C) Digital pin 8 (PWM)
18 PH6 ((OC28B ) Digital pin 9 (PWM)
19 PBO ( SS/PCINTO ) Digital pin 53 (SS)
20 PB1 ( SCK/PCINTL) Digital pin 52 (SCK)
21 PB2 ( MOSI/PCINTZ ) Digital pin 51 (MOSI)
22 PB3 ( MISO/PCINT3 ) Digital pin 50 (MISO)
23 PB4 ( OC2A/PCINT4 ) Digital pin 10 (PWM)
24 PB5 ( OC1A/PCINTS ) Digital pin 11 (PWM)
25 PB6 ( OC1B/PCINT6 ) Digital pin 12 (PWM)
26 PB7 ( OCOA/OCLC/PCINTT ) Digital pin 13 (PWM)
27 PH7 (T4)

28 PG3{ TOBCZ.)

29 PG4 ( TOSC1 )

30 RESET RESET

a1 VCC VCC

32 GND GND

35 XTAL2 XTAL2

34 XTAL1 XTAL1

35 PLO (ICP4) Digital pin 49




A9197 2.3 PIN mapping 184 MCU (s18)

Pin Number Pin Name Mapped Pin Name
36 PL1 (ICP5) Digital pin 48
57 PLZ(T5) Digital pin 47
38 PL3 ( OC5A) Digital pin 46 (PWM)
39 PL4 (OC5B) Digital pin 45 (PWM)
a0 PL5 (OC5C) Digital pin 44 (PWM)
41 PL6 Digital pin 43
42 PL7 Digital pin 42
43 PDO ( SCL/INTO ) Digital pin 21 (SCL)
44 PD1 ( SDA/INT1 ) Digital pin 20 (SDA)
45 PD2 ( RXDI/INT2 ) Digital pin 19 (RX1)
46 PD3 ( TXD1/INT3 ) Digital pin 18 (TX1)
a7 PD4 ( ICP1)
a8 PD5 ( XCK1 )

49 PD6 (T1)

50 PD7 (TO ) Digital pin 38
51 PGO ( WR ) Digital pin 41
52 PG1(RD) Digital pin 40
53 PCO(A8) Digital pin 37
54 PC1 (A9) Digital pin 36
55 pC2 (A10) Digital pin 35
56 PC3 (A11) Digital pin 34
57 PC4 (A12) Digital pin 33
58 PC5 (A13) Digital pin 32
59 PC6 (Al4) Digital pin 31
60 PC7.(A15) Digital pin 30
61 VCC VCC

62 GND ‘ GND

63 PJO ( RXD3/PCINT9 ) Digital pin 15 (RX3)
64 PJ1 ( TXD3/PCINT10 ) Digital pin 14 (TX3)
65 PJ2 ( XCK3/PCINT11)

66 PJ3 (PCINT12)

67 PJ4 (PCINT13)

68 PJ5 (PCINT14)

69 PJ6 ( PCINT 15)

70 PG2 ( ALE ) Digital pin 39




A97197 2.3 PIN mapping 184 MCU (si8)

10

Pin Number Pin Name Mapped Pin Name
Tl PA7 (ADT ) Digital pin 29
72 PA6 ( AD6 ) Digital pin 28
73 PA5 ( AD5 ) Digital pin 27
74 PA4 ( AD4 ) Digital pin 26
75 PA3 ( AD3) Digital pin 25
76 PA2 (AD2) Digital pin 24
77 PA1 (AD1) Digital pin 23
78 PAO ( ADO.) Digital pin 22
79 PJT
80 VCC VCC
81 GND GND
82 PK7 ( ADC15/PCINT23 ) Analog pin 15
83 PK6 ( ADC14/PCINT22 ) Analog pin 14
84 PK5 ( ADC13/PCINT21 ) Analog pin 13
85 PKa ( ADC12/PCINTZ20 ) Analog pin 12
86 PK3 ( ADC11/PCINT19 ) Analog pin 11
87 PK2 ( ADC10/PCINT18) Analog pin 10
88 PK1 (ADC9/PCINT17 ) Analog pin 9
89 PKO ( ADC8/PCINT16 ) Analog pin 8
90 PF7 (ADCT ) Analog pin 7
91 PF6 ( ADC6 ) Analog pin 6
92 PF5 ( ADC5/TMS) Analog pin 5
93 PF4 ( ADC4/TMK ) Analog pin 4
94 PF3( ADC3 ) Analog pin 3
95 PF2 ( ADC2 ) Analog pin 2
96 PF1 ( ADC1) Analog pin 1
97 PFO ( ADCO ) Analog pin 0
98 AREF Analog Reference
99 GND GND
100 AVCC VCC
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2.2 nquiiieafiu ESP8266 NodeMCU v.1.0

NodeMCU v.1.0 Wuuwanwefundildvaslunisadrelusian internet of Things
(loT) #iuszneulusae Development Kit (Fuedn) was Firmware (Software uuuasa)
U open source anusaeniUsunsudienen Lau 18 ¥lsldeuldinedy imdeutu
luga Wi- Fi (ESP8266) ﬂuaLﬂqulﬁ]aﬂmmiun'1i‘lfmaumaﬂuaumaﬁLumuul,aa Aaluga
ESP8266 uuuaamsnwmmumﬂ Fausiiesdunsniidu Esp-01 lalﬂwaaﬁmuﬂwuuum
ESP-12 ud uazdiilaaglu NodeMCU v.1.0 fuffifiu ESP-12E NodeMCU tadignuasadne
U Arduino assfifiwesa Input Output build in 1lufa anansadeulusunsurouinga
gunsal O 1dlaelidesirugunsaldug wasileliuuundfddnwauiiannsasialy
Arduino IDE T#eusauiu NodeMCU 1 §evirlldnnmen ¢/C++ Tunsi@euTusunsuls vila
iannsaldnusiuldvanmaienindsiu NodeMCU fafamnsavineylsldvansagnaunn
Immawwmaamﬂa’maqnu loT laidnagidunisvin Web Server viaméiin msmauaun1silin
Unlvisiu Wi-Fi uagdue Snumnung mﬁjw 2.4

3Ul 2.4 ESP8266 NodeMCU v.1.0 [4]
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2.2.1 qruaNTAfiugIUYaY ESPB266 NodeMCU v.1.0

Tne ESP8266 NodeMCU v.1.0 axdiniauiiadsil

14luga ESP8266-12E Nneluillilasroulnsaians 32 Un wihoanuswuuunas
AN 4 MB uazluga Wi-Fi Tudn

AU CP2102 dwmsuwlasdygramedn USB 1u UART iaideudonaufinned
dwsulusunsu Firmware

- 14lideaneuen 5 v fhsesmunuusssulilidssdmiugunsel 3.3 V nszualviiih
898 800 mA
YIMBsH SPl dmSudnseiu SD n13a
@39 RESET waz Flash dwsulusunsuisuuasln
Suwmmmwmmmaa (@pIN 3.3 V) 971 16 91

9

- fidunmauraen 1 ¥ee Sunssiulinss 0fe 1V gnasulasdynaeudenidu
AAINOE AUALLDYA 10 bit
- Houasuiusavadariiarinisnaaad e ve et lURns U IR USE LUNAN

panuuvtuLedldasen

ﬂ Z'ﬁll ED. ED.

2.2.2 A193UNENAINUDY ESPE266 NodeMCU v.1.0
ESP8266 NodeMCU v.1.0 Huavilnasasasudl 2.5 aviinasnseq il
wilouiu Arduino 1291 Ao Analog Lay Digital

PIN DEFINITION

DEVKIT

I:FIF,@

cproz f—f" o1 |
- -
: b7 GPIO13 H

DB GPID1S H

HIEENE

ﬁ =
= = B= =
Vin 3V3

DB(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported.

Ui 2.5 Woinues ESP8266 NodeMCU v.1.0
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2.2 wqwﬁl,?imﬁ'uiuga pH wuLgas (pH Sensor Module)

Tuga pH lwuwesuiulasiusandouliinen %ind1 pHitdesglinaiedy
A1 pH LLaswdalUé’aqﬂn‘sﬂﬁL%auﬁiaﬁ’viu@a pH iwuwes. Wuga pH wwaesasdl
daulsznauditgul 2.6

Temperature The PH electrode,
comnensallon BNC interface
10
Do
PO
GND | 43 et
' mounting holes
— module Sze: |
vce (SRS Iyt "2y}

JUN 2.6 dwlsznouvediuga pH iwuwes

wad
2.3.1 anantANugnvesluge pH Wwuwes
AaENURYesllga pH 1wuYeszhandalumnT R 2.4

[
e 2

M5199 2.4 AnsENTR Afiug uvadlNga pH iwues

YUATDILI UL 5+0.2V(AC - DC)
USunaunseualndihitlvasu 5-10 mA
YRAMUTLTUTDINTATIEDUTR 0-14 pH

Y9N AVINTATIVIA 0-80 °C
ANBUAUDY <55

NnaafesA W <60S
nslandauaiulsenay <0.5W
gaunHTENINNITINU -10 ~ 50 °C (gaunigiunf 20 °C)
AUTUTEWIINaY 95% RH (AIN1AWUNR 65% RH)
813 ldann 3

YU 42 mm x 32 mm x 20 mm
v 25 ¢
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2.4 nuiedfuiaindn pH (pH Electrode with BNC plug GX-E1)

Tassasravialuvesiaiadn pH Usenausaedalniingrads (reference electrode)iu
Fwiildnanusnedndiiisufudalwiiid198e (indicator electrode 3o working
electrode) Tnegunsalazifufasudl 27 nmsesnuuvlugausniuazuendalviivieaes
aaﬂﬁ‘]u‘i?’.ﬂwﬁwaaq%’u%aqlnjﬁia&mswuLﬁuﬁ’uuﬁﬂuﬂwﬂ’u stuvuitldmiludagtuduuuui
;58n31 combined electrode nanerdusiinfisaudalniransdrldly probe Fudeiu
fananslugui 2.8

5UN 2.8 lassaieves combined electrode filddmiuinan pH
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wq&’ s s 1
2.4.1 puanUANUFINVEWIIIAAT pH
AuantRvasinin pH zuanssislunised 2.5

o
=

M19199 2.5 Anaudinuguvesiinan pH

Afivals 0.00~14.00 pH
Resolution 0.01 pH
AL UEN 0.01 pH
gaumglisgvinaatesinay 0 %C = 50°¢C
Automatic Temperature Compensation 0°C~50°C
(ATC)

ANNYNVDIEY Im
Connection BNC socket
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2.5 nunganugaduueinas (L298 Dual H-Bridge Motor Driver)
L298 Dual H-Bridge Motor Driver(gadusainad) anunsadueimesla 2 4n uay
o 1Y v a g | ¢ v v Y o 2
anunsafunssualagege 4 A lduuuuied 2 des meluvesalidolaleaiiafulnfiagidnun
sUMusEUUsEUToswn uwardallunasdnal 5 v Tudh Tunsdvienilusenuunennsng
Lidasluymundednenfia waediauisamunuauiwemosld Tl 5 v arunsadulvdn
7-35 V 1a fhaassganlud dunssuagsgale 2 A

JUN 2.9 yetuemes

N

e & ar
2.5.1 AaNURANUgINTeYRTuNanas
AuaulAvasyadutelnesaziandislunized 2.6

q. e g s
A1519% 2.6 AnauTRNUs U YTuLeIne]

wasen il gz +5V ~ +46 V

Driver peak current 2A

Logic power output Vss +5 ~ +7 V (internal supply +5 V)
Logic current 0~36 mA

Controlling level Low -0.3V ~ 1.5V, high: 23 V ~ Vss
Enable signal Low -0.3V ~ 1.5V, high: 2.3V ~ Vss
Max drive power 25 W (Temperature 75 °C)
gunnivuyyinnuy -25°C ~ +130 °C
WAYDIQUNTAL 60 mm*54 mm
tmiinvesgunani ~48 g




L4
dilnneayanarg NN IAnT

Yy

17

2.5.2 WaInuaYntuLDInes
weinr19IRaYATuNBINRTZLARII3UN 2.10

3UT 2.10 wo$nve 1.298 Dual H-Bridge Motor Driver

1443690
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2.6 nuiiieafuseinasnszuanss (DC Motor) 3U CL-RS445PA-15200

sawnesiiiudugunsallwihidsundsulniufundenanewmeiaildanly
Uagtu usazvilnfelinuauiifiuandeenlufosnsamnanss seuniefdanuilunnsis
fu lufidldusinesnseuanss fu CL-RS445PA-15200 iiteldusrudvluinioduih Tagas
Wugaguit 2.11

sUTl 2.11 UPIMBINTLUARTY $U CL-RSA45PA-15200

upinasiifinsvuanseUsznouiig udivdnans 2 {!’;'J'magjswiﬂwmamﬁaﬁw
wnaniihazlaiuusiubinscdoulilumsie vilfiAnswiauivgn 2 49 ftuimin
wileuunslndiu aussudndiuilivaaindnimuindeudls nsiiudesduves
wawwaslinsyudnse uamedaguil 2,12

JUN 2.12 nénnsviauveewes [4]
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2.6.1 qmﬁuﬁﬁﬁugﬂwaauama%ni:u,ama 35U CL-RS445PA-15200
AuENURYRILBIADINTELANTY JU CL-RSA45PA-15200 9zuansislunnstan 2.7

o
e &

&

ﬁl"l'i']\‘iﬁ 2.7 RSN UANUTTUVDIUBINDINIELLAN T ‘::Iu CL-RS445PA-15200

Model Number
Type

Torque
ANMUISISOURBUIT
Continuous Current
Output Power
wasulnin

CL-RS445PA-15200
Micro Motor
148 g.cm
7600 rpm/min
0.067 A
9.77T W
a2 v
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2.7 nguijidafundaledusest (Solenoid Value) fu Uni-D UD-8

Nileduedussnoumswimdnlwidmiuyiwhatadandudedasasle
aind lensvudlvariuvaatauimdnliih auwudindnfideiuagaifesnduitoda
1 wandeUaaindinnsualaiifiosndrendulugiumisfleiminvesieaile
Unnd Tngazidudagui 2.13

SUN 2.13 Mdleiuons

vncg =3 1 -
2.7.1 rauUANUFILYaEIlwEuaYs 3U Uni-D UD-8
AuauTRvreI NG leduess U Uni-D UD-8 azuansdslumsned 2.8

M15799 2.8 AuALURNUE W99 13N9ANBEA F1 Uni-D UD-8

Model Number ub-8
YUINVDIVIB 1/4"

cv 0.58
Orifice 4 mm
saumgiivesveavaitanusaluasuld -5 °C ~ +80 °C
Water Operation Perssure kgf/cm3 0~ 3 bar
Air Operation Perssure l<gT‘/cm3 0~ 3 bar
Light oil Perssure kgf/cm3 0~ 3 bar
Gas Perssure kgf/cm3 0~ 3 bar
Vacuum 0~ 10" Torr
vuAveagunsal (L x W x H) 41 mm x66 mm x21.5 mm
5’11&ﬁﬂ‘umqmsa§ 310 g
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2.8 nufeafuesuaUinadnszusasdu (AC Adaptor)

Adaptor w3e axuaumes Aeudeudadlwihanlwinssuaadu (AC) Aldvq v
ity fflanusiisdnd 220 v HTulnihnszuanss (00 Aiflemussdndsas iols
annsodenszualwiifuindedldlnilg Sduidislsldosuatined 9 v saelwls
Arduino Mega 2560 uazezualines 12 V felWlignduneimasvinnudegnduamasards
lihiwomesnsuuansauazndlviuseddnd Tasaufudsgui 2.14

5UN 2.14 azuadmainssuaadu
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2.9 nuiiieaiu WP1250 SOBO Aquarium Power Head
ushiluauiedudonhiu Insasdudguil 2.15

5URl 2,15 WP1250 SOBO Aquarium Power Head

2.9.1 gauANTANUgLYET WP1250 SOBO Aquarium Power Head 800L/H
AuauUAYDY WP1250 SOBO Aquarium Power Head 800L/H azuanasaly
A597 2.9

A5197 2.9 @mauﬁﬁﬁugwuwaa WP1250 SOBO Aquarium Power Head 800L/H

wasaulnlialy 220V - 240 V & 50 Hz 1/4"
dalninild 10w
$nuhiilvasenld 800L/H
anugevestiritlnaesntd 0.8 M

Water Flow Adjuster N/A
YAveIUNTal (L X W x H) 10.5cm x5 ¢cm x 13 cm
ynvasguilile Up to 260 L
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2.10 Wswnsunendag
2.10.1 Arduino IDE
. = o a 1 e '3 . [
Arduino IDE Aaldsunsuianiildlunisiweusaduuase Arduino lunisly
nuluns@euyeddlunislduesa Arduino luddsineg Feldauleiavuszuuufunig
Window (XP, Vista, 7, 8, 10) 719 32 wag 64 0n Mac OS X uaz Linux waztdudasyannnis
Wauwes OS (Operating System) Wnwiin Aagud 2.16

Auto Format Ctrl+T i 3
: P MP3

303 Archive Sketch {new Rave-tech(.. DAI
skelch_nevala. Wfncoding RRelast
fl void setup() | Serial Monitor Ctrl+Shift+ M

// put youy Aol R R LR 2
) | Board"Arduino/Genuino Uno? | |\ o :l Boards Manager...
| s _ ’l ArduincAYR-Boards
void loop() {| Programmer: " AVRISP mkIl" ' Arduino Yun
// put your ! X ;
) B Burn Bootioader '@ ¢ Arduino/Genuine Uno

! f

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino/Genuino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio
Arduino BT |
LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older

7 R GRICRIT AR Arduino Robot Control
i “ : Arduine Robot Motor
(i ‘:2[‘);5;11_'}_9.“ ATmeqgas2i: L —— Arduino Gemma 2
= ESPB266 Modules

¥



uni 3

N19LATIZHLAZDDNUUUTTUY

3.1 N1992NUUUISUU
mavhauvesgunsaiiuazilumaugud 3.1

I
& s

{ Budu )

FuA1 pH uay
1 o &
uanaatudulesd

Motor wag Solencid

f1 pH dfunAfinvuslng ?

Value 111914

—

s A\

&1 Motor waz Solenoid Value .M

yhaulvg

k Motor ¥i1$1u ——@

J\

Solenoid Value vin4mu

= ¢ & o 1
U7 3.1 Wadnsamsvianuvedgunsel

-0
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3.2 N1999NLUUTIIALIS (Hardware)

n1seenukuuludiuvesaniauas axldwainan pH ﬁL%auﬁiaIu@a pH wuLwes
Foimthiduiudasausaadeulniihveniiind pH iieulauduen pH ualdsmluds
lulaseeulnsaiaes Arduino  Mega 2560 Tnefiluga pH  wuigesawsadeuseiu
lulasaoulnsaiaad Arduino Mega 2560 wazld lulasmaulnsaiaes
ESP8266 NodeMCU v.1.0 Tumsdsdoyaluiineuiinmes

o
3.2.1  dussulumssieaunsalansawas

Solenoid
Value

Adapter
12V

Motor

Arduino
Mega
2560

pH Sensar

Adapter
9V

NodeMCU
v.1.0

U 3.2 wasieenuuuld
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B5U"874995

1. #1991 3V3 970 Arduino Mega 2560 R3 Tufian v+ Yodluna pH Wwuwas
2. 81 GND (Ground) 911 Arduino Mega 2560 R3 Uil G w84
luga pH Wuwes
3. /991 A0 9N ESP8266 NodeMCU v.1.0 1Uflan Po vo4luga pH 1wuwes
4. gierinn pH Whiuluga pH wuwes
5. #1815V 91 Arduino Mega 2560 R3 1Ufiw1 Vin 289 ESP8266 NodeMCU v.1.0
6. 181 GND (Ground) 97 Arduino Mega 2560 R3 TUflw1 GND (Ground) ¥@4
ESP8266 NodeMCU v.1.0
7. %1991 D11 970 Arduino Mega 2560 TUlwn Tx 183 ESP8266 NodeMCU v.1.0
8. 8w D12 970 Arduino Mega 2560 TUfiw7 Rx 183 ESP8266 NodeMCU v.1.0
9. simazuAUNaF 9V WU Power Jack 989 Arduino Mega 2560
10. rioozuauines 12 V arwanluil +12 V tssgpduiiowmes
11. siosuatines 12 v 1auluil GND vesyaduueines
12. #9%1 D5 971 Arduino Mega 2560 lufian ENA Yoy TULDIN DS
13. Al D690 Arduino Mega 2560 T INL vosadunownas
14. 61991 D7 970 Arduino Mega 2560 LUt IN2 vesgpdunawnes
15. dlov1 D8 91A Arduino Mega 2560 Ui IN3 vaspdunawmes
16. flow1 D9 910 Arduino Mega 2560 Lufiun ING amsmdiusoines
17. flev1 D10 910 Arduino Mega 2560 uiiwn ENB vosmiuanas
18. dondludusdiiriugnduusiaasMotor Drive) Taefiu + vosndledussd
AoNU OUTPUT 1 wesyadunainasiay U1 - 1833187 wauasdaaiu OUTPUT 2 ve4
YaduLeneT
19. siouamas (Motor) WinAuyadusewelasiiun + vesaimainetiu OUTPUT 3
Y04 YA duNBIABIIGY U1 - YBIBLABSAU OUTPUT 4 veiyaduusings



NodeMCU Arduino Mega 2560

— | 3V3

D12
D11
Rx 5V
e
GND GND
Vin
fgiﬁ?i 3.3 N139183935989 NodeMCU w1iiu Arduino
Arduino Mega 2560
NodeMCU

AO

— GND

pH Sensor Module

To
Do
Po

G
G

V

JUN 3.4 mssienasvedluga pH Wwwwesd iy Arduino way NodeMCU
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D6
D7
D8
D9
D10

Arduino Mega 2560
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—

Output 1 Output 2

+12V
GND
+5V
ENA
IN1
IN2
IN3
ING
ENB

Output 3 Qutput 4

LT

Solenoid Value

Motor Drive

DC Motor

3U7 3.5 5692993184 Arduino Wnifugadunainas, 1alvaussriayteLnoInTyLanss

Adapter 9 V

Adapter 12 V

Power
Jack

+12V

Arduino Mega 2560

GND
+5V

Motor Drive

3U7 3.6 N136i@2993U04 Arduino wazyndunemesidTuesuaUnes 9 V way 12 V
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3.3 n15eenkuUlUsunsy (Program)

n1seonkuulusunsulunisina pH  agyimiseanuwuuluswnsudielusunsu
Arduino IDE (Intergrated Development Environment) Tnensideusie USB fuda Arduino
Mega 2560 uag NodeMCU v.1.0 fla3uil 3.7 ua 3.8

SUTi 3.8 299slifousio Arduino Mega 2560 waw NodeMCU v.1.0 Whifumeiiaines
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3.3.1 35n151997U NodeMCU Tulusunsy Arduino IDE
Inaun@ NodeMCU llaunsaldaululusunsy Arduino IDE l8laedsandalvivingail

U7 File>Preference ﬁdgﬂ‘ﬁl 3.9

& sketch_spr13b | Arduino 168 1IN
[Ele] Edt. Sketch Tochs Help
Hew CirlsN
Open.. cule0
Open Recent
Sketchbook
Examples
Close Cutewl
Save Ctrle5
SaveAs.  Cil-ShiftsS )
e, to run repeatsdiy:

PageSetup  Ctrl+Shift+P
Print cHrlsP

Preferences  Ctrls Comma

Quit ChieQ

UM 3.9 ntie1g Preference
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ﬁ]ﬂﬁﬂﬁamml&mmgﬂﬁ 3.10 59109 Additional Boards Manager URLs: 1#ld URL
W http://arduino.esp8266.com/package_esp8266com_index.json udinm OK

f Settings | Network|

Interface scale: [¥] Automatic | 100 =% (requires restart of Arduino)
Show verbose outputduring: | compilation [~ upload

Compiler warnings: MNone
|| Display line numbers

|| Enable Code Folding

[¥] Verify code after upload

[77] Use external editor

[¥] Check for updates on startup

[¥] Update sketch files to new extension on save (:pde -> .ino}
[V] Save when yerifying or uploading

More prefersicds cavbe edfeddiractiV i he il
C:\Users\Gooolifoo\AppData L ocal\Ardiing 1 Spraferences. xt
Wino 15 nat ThHnRG:

)

Sketchbook Jocation:

CleersogoifgoPoumentsdan0
Edtor language: SystemDefait .~ (equresrestartof Arduino)

Editor font size: 2 |

5U# 3.10 wiesvedlusunsy Preference



32

1nUlLUT Tools>Board>Board Manager ﬁa‘gﬂ‘ﬁ 3.11

Eile Edit Sketch m >
Auto Format Ctrfs T

Archive Sketch
SKERNADNH e Encting & Relosd
v Senal Monitor e Shifts M z
Serial Piotter Chrf Shift+ L

Board: “Arduino/Genuino Mega or Mega 2560° L
Processor "ATmega2560 (Megs 25601 L1
Port L}

3 Programmer; "AVRISP midl’ L}
Burn Bootloader

® | Arduiino/Genuing Mega or Mega 2560
Arduing Mega ADK
Arduino Leansrdo
Arduino/Genvine Micro
Arduino Esplors
Arduino Mini
Arduino Ethemet
Acdving Fio
Ardino BT
LityPad Arduine USB
Lit@ad Arduino
Arduino Pro er Pro Mini
Arduinio NG or cider |
Ardising Robet Control -
Ardhino Robot Motar
Arduino Gemma

sUN 3.11 wiwn9IsLaen Board Manager

u

g.{' ! s -‘-‘I‘ 5 v :i'
nuuagldnaayuet Board Mangaer siaguil 3.12 91ntumse Type THuasu All
i Contributed faguil 3.13 ndantunata Install fioguausinman

-
&2 Boards Manager

Type f

Arduino AVR Boards Built-In by Arduino varsion 1.6.10 ENSTALLED

Boards included in this package:

Arduine Yun. Arduino/Genuino Uno, Arduino Discimila, Arduino Nano, Arduing/Genuino Mega, Arduino MegaADK, Arduino
Leonardo, Arduino/Genuine Micro, Arduino Esplora, Arduino Mini; Arduine Ethernet, Arduino Fio, Arduino BT, Arduino LilyPadUSB,
Arduino Lilypad, Arduino Pro, Arduine ATMegalG, Arduino Robot Controli Arduino Robot Motor, Arduina Gemms.

Online help

More info

e

Arduino SAM Boards (32-bits ARM Cortex-M3) by Arduino
Boards included in this package:
Arduino Due.

COnline help
More info

Arduino SAMD Boards (22-bits ARM Cortex-M0+) by Arduino
Boards included in this package:

Arduino/Genuino Zero, Arduino/Genuino MKR1000.

Online help

More info

31]17; 3.12 Wi#iNe Board Manager
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=
2 Boards Manager

esp8266 by ESP8266 Community -
Boards included in this package:
Generic ESPB266 Module, Olimex MOD-WIFI-ESPE266(-DEV), NodeMCU 0.5 (ESP-12 Module), NodeMCU 1,0 (ESP-12E Module},
Adafruit HUZZAH ESPB266 (ESP'IZ) ESPresso Lite 1.0, ESPresso Lite 2.0, SparkFun Thing, ESP-210, WeMos D1, WeMos
D1 mini, ESPino (ESP-12 Module), ESPino (WROOM-02 Module), Wifinfo, ESPDuino.
Online help.
b Ol ql[m]
1
—— = o LT e = e

31]17; 3.13 WA Type {u Contributed wanaYu Install

o o g a =S oW = o o '
WN Install udaeziufaguil 3.14 lnsaxiidhdnwsaiiidoudn INSTALLED

(@ oartsMangger D [ 7 ?’W W/ %\\W | RARARAR 13

oo | |
o 8§

v"FLayc i sebrch. s

Tvpe- i — PR SR RS AR r S — ——

esp8266 by ESP8266 Community version 2.1.0

INSTALLED]
Boards included in this package:’ ¢

D1 mini, ESPino {ESP-12 Module), ESPlno fWRDOM 62 ‘Module), Wifinfo, ESPDmnu

Online help
More info

Generic ESPB266 Module, Olimex MOD-WIFI-ESPBZ&B( DEV], NodeMCU 0.9 (E3P-12 Madule), Nud-HCU 1.0 (ESP-12E Medule),
Adafruit HUZZAH ESPB266 (ESF’-12) ESPresso Lite 1.0, ESPresso Lite 2.0, SparkFun Thmg. SyeetPea ESP-210, WeMos D1, WeMos

JU#i 3.14 domuiltudn INSTALLED
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il'mﬁ’;u“lﬁl,ﬂ%"au Board {1 NodeMCU v.1.0 lﬁimﬂlﬂ‘ﬁ Tools>Board>NodeMCU

1.0 (ESP-12E Module) ag#131358 Upload Program 191 NodeMCU ¢ ﬁdgﬂ‘ﬁ 3.15

B sketch_sprish | Adunc LEE T

sketeh_apri3t
4]

File Edit Sketch [Tocls| Help

Auto Format. Cird+ T
Archive Sketch
Fix Encoding & Relosd

Sesial Monitor Chrl« ShiftsM =
Serial Plotter CtrleShiftsL.

Board: "Arduine/Genuine Megs or Mega 2560° ' A

Processon "ATmega2S60 (Megs 2560]" i LilyPad Arduinc USB.

Port. ' LityPad Arduine

Arduine Pro or Pro Mini
Arduino NG or older
Arduino Robet Control
Arduine Robot Motor
Arduino Gemma

Programmer: “AVRISP k" 1
Bumn Booticader

ESPR26 Modutes
Genesic ESPB26S Module
ESPDuino (ESP-13 Module)
Adatruit HUZZAH ESPR266
ESPresso Lite 10,
ESPresso Lite 20
NodelMCU 09 (ESP-12 Module)
Ofimex MOD-WIFI-ESPE266(-DEV)
SparkFun ESPA266 Thing
SpsrkFun ESPA266 Thing Dev.
SweetPes E5P-210
Wehlos D1 R2 & mini ¥
Wehtcs Dl{Retired)
ESPino (ESP-12 Module)
ThaiEasyElec's ESPino
Willnfo

3‘0171: 3.15 35190 Board WU NodeMCU 1.0 (ESP-12E Module)
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3.3.2 35n151491u NodeMCU Tunsgrumianluga pH wuiwed

Tngldlusunsudedrmaansinedns Gudulusunsudlidmivsuagadoya
aulden (AnalogReadSerial) SRHEPHDRIETFREET File>Examples>Basic>
AnalogReadSerial ﬁagﬂ‘ﬁ 3.16

B shetch apr1ib | Adiino LE8 NI .
[Fie] Ed% Sketch Took Help

Hew Cti+h
Cpen.. wi-0
Gpen Recent
Sketchbock S
Exsmples ' A
Close Ctiew Built:in Examgples N
Save CtrisS 01 Basics (! AnslogReadSerial
Save A Ctl+Shiftes 02.Digital 1 BareMinimum
| 03.Anslog O Bk
% PAgescilgt | Ol e h 04 Communication ! DigtalResdSerisl
[ e iR 05.Control 11 Fe
1 Preferences  Cirl=Comma 06.5ensors ¥ Rg,MmlogVﬂng
| 07,Display »
| Quit Cirleq [
09.USB v
10.Seactekie_Basiekit »
11 ArduinolsP '
£r. 5 from Libcafiet
Bridge i3
Firmata v
Temboo el
RETIRED 3
Examples from Custom 1#rares
Adafrut TFTLCD »
AnschtSerisl 8
ArduinaOTA b
*
v

JUT 3.16 TUsunsuiienurgndoyaouden

wazlonaudiazUsingléin (Code) nwn C slagudi 3.17

// the setup routine runs once when you press reset:

void ‘setup() {
// initialize serial communication at 9600 bits per second:
Serial.begin(9600);

}

/{ the loop routine runs over and over again forewver:
void loop() {
'/ read the input on analog pin 03
int senaorValue = analogRead(A0);
// print out the value you read:
Serial.println({sensorValue);
delay(l); // delay in between reads for stability

JU% 3.17 TAan1w C melulusunsudhaga



36

{lelalén nA Upload as NodeMCU flaguit 3.18

AnalogReadSerial

WE9NHUNA Serial Monitor Aauandluzuin 3.19 waviinisgAeudenfidisuiees
' £ = LI LY ]
dun avluumhineuandluzuin 3.20

JUN 3.19 msUanti1eine Serial Monitor tiageeundandidanatnauises



748
748
748
748
748
749

| autoscal Noing endng | [3600baud

A Fa — N W UL S R —— N

JUT 3.20 ENaUEAIRIAUIR NN

-:!l -] 1 1 2 2/ =f a' dl ] 1 ‘a'l o

WevinnseumIInuLgesekal Justesnwuulusunginiedsaiionulaluvinnis
Auanilviegluguet pH - uagdsrngreniiamesigun 3.21 wasntune Seral Monitor
d o 1 ‘=J L7 1 ; v 1 s dl
ievimspfaudeniifaulgesden wuuvflwmmamLLam’Lugﬂw 3.22

const byte pHpin = A0;
float Po;

vold setup()
{

Serial.begin (3600) ;
}

void loap()

{
Bo = (analogRead (pHpin) - 300 ). / 73.07; // Read'and reyerse the analogus input value from the pH sensor then scale 0-14.
Serial.println({Po, 2); #/.Print the result in the serial -monitor.
delay(2000); #{ Take 1 reading per second.

= v A '
5UM 3.21 \Anvioanuuuiivediual pH



6.08
l6.06
16.08
16.06
§.08
§.03

SU# 3.22 milsineuanean pH
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3.3.3 33n1514471u NodeMCU Tun1sa31s Access Point wag Web Server

Tneldlusunsushodnammansiegne dadulusunsuilddmsunisyils Nodemcu
\Ou Access  Point  uaza$ns Web  Server lu Access point @mnsavaldnuiann
File>Examples>ESP8266WiFi>WiFiAccessPoint ﬁagﬂ‘ﬁl 323

Close - Exemples from Libreries

Save Curlss [ s hidoe »

Swveds.  CtrleShiftss Foi i 3
Temboo

PageSetup  Chif=ShifteP RETIRED

L i Examples frim Castom Librade

Preferences  Ctil- Comma Adafruit_TFTLCD.
AltSoftSerial

Quit Ctr-Q R reaiin :
DNSServer ¥ — —
EEPROM 1 HITPSRequest
ESPR2S6 ' N'f"Clw!ﬂt
ESPAZGSAVRISP. |
ESPR2SGHTTPClient v WiFClient
Espa2shttpUpdate § WiRClientBasic
ESPE2GHTTPUpdateServer 1, WFICHentEvents
ESPS266mMONS [
ESPB26655DP 81 WiFiScan
ESPE26EW ek Server § WiFTdneToseal
ESPAZSEIFI | WFebServer
ESPR2BEVFiMesh G B
Ethenet »

v
.

Ethemet(espb266)
GSM

g‘lﬁi 3.23 TUsunsuivinli NodeMCU natedu Access Point
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40

#include <ESPEZ66WiFi.h%

#include «<WiFiClient.h>

t#include <ESPB266WebServer.h>

con3t char *ssid-= "ESPap™:

conat char *password = "thereisnoapoon™:

ESP8266Wehserver server{aﬂpﬂ
void handleRoot() |
server.3end (200, "text/html"™, "<hl>You are connected</h1>");

}

void setup() {
delay(1000);
Serial.begin (115200)7
Serial.printin()s
Serial.print("Configuring-access poinc...");

* fou can pEmcve tThe pesawbrd(paramecer Af ¥0ou want the LB Sg be open.

WiFl.softhF (ssid, password):

IPAddress myIP = WiFi, softABIF();
Serial.print ("4AP IP addzesa: "j:
Serial.printin{myIP);

server.on{”/", handleRoot);
server.begin():

Serial.princin("HITP server starved™);

void loop() 1
server.handlaClient{};

}

JUT 3.24 TAnn1w) € nreluldsunsudnadng



password = gogo54321 9ntuvhmssnlnaslénadly NodeMCU

a1

° e o a @ = v
anansnviimsiuasu SSID uag password ladsnseudunsiegudl 3.25 uazliiiou
Baud Rate lu Serial Monitor Tiviiunseudunsduans lunilld SSID = Gogo12345 uaz

#include <ESPE266WiFi.h>
#include <WiFiClient.h>
#include <ESP8266WebServer.h>

conat char *s88id = "Gogol23dst:
const char *password = "gogo543217;

ESP8266WebServer server(80);
vold handleRoot () |

}

server.send (200,

voild setup() {

delay {1000); _
Serial.beginl115200) ;
Serial.printin();
serial.print("Configuring acceag Point..«" )

1 £aF remgye “Lhe Dassyierd” parameter I wou

WiFi.s0fthP(ssid, password);

IPAddress.-myIF = WiPI 2o0ftaAPT1E();
Serial .princ(PAP IP-address: \"):
Serial.println (myTE);

server.on(”/", handleRoot);
server.begin();

Serial.println{™HITP server atarted™);

void loop(): {

i

server.handleClisnt();

U

WAITT LR

"text/html™, "<hli>¥ou are connected</hl>");

U 3.25 sumvsiiUdeu SSID way password tagm11use Baud Rate
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naanewlvanlaauds TUafl Wi-Fi  Adapter Tuun agdunaiiuing Wi-Fi 3o
oS % as PN o v o - P as I
Gogo12345 muiiaslulfinuas NodeMCU disgudl 3.26 antiulivinnisifeusieiu Wi-Fi du

ﬁguﬁqgﬂﬁ 3.27

r' =

Currently connected to; o B
ITE-WiFi
7 Internet access

Wirefess Network Connection ~
ITE-Wii Connected il
cisco ‘ﬂ
Gogol2345 M

i GIE-KMITL |

3] ‘Open etworkiand Sharing Center

Y Y T R

U7 3.26 Wi-Fi o Gogo12345

_— -
. SN

Open Network and Sharing Center

Currently connected to: o Ty
Network 2
¥ Nolnternet access
ﬁ Gogol2345 2
=% Internet access
¥ “Wir;vi;ss: ;E;A;;:‘-rk Connection- 7 A
i Gogo12345 Connected. | |’ f
gt il :I
Coffee-Tree Wifi Y
COFFEE TREE M
Mayuree !ﬂl
8C Printing :!!ﬂ
o \a e S

S S M e i

gﬂﬁ 3.27 vihnadeusietu Wi-Fi 3e Gogo12345




43

1nliida Web Browser (Aufitlélusunsy Google Chrome) m53981 URL T4
i 192.168.4.1 ioldh Web Server Tu NodeMCU fiaguit 3.28

= T X RS e T ,i“‘ et e R ! Fesctmy g j L SRS - bl )
X 1119216841 W=
WL Nyasorrents »5 Bre. & Events | A Final Fants. /0 8rowse [} gogo ) Toonami Thaisnd r - 4§ POP Quz Round 2 36 mminsisindis . Bookmark Mansger [ Yogi. Ry Néws - Animie News » 3 dncrinibun

AaLlahg Twualiszydauusa

noui ity

el meiuld
ona hivinsiunvida wia

g‘dﬁ 3.28 78191 Web Server

wé’qmﬂﬁLﬁ?hlﬁué’qﬂzu,amwﬁwmﬁqgﬂﬁ 3.29

=3/ [ porio2 16843 Tt X NG o, Lo LN oA | Wy T T i "

€ - (719216841 \ ' i =

You are connected

3‘1J17'1' 3.29 Web Server filga$sl3lu Arduino
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3.3.4 35015915 Arduino uag NodeMCU anunsafaredaansszuineiu

Tnefaguil aziuing 2 wishslnevhansdudneazdumiiiwes Arduino Mega
2560 %ﬁmﬁwﬁ‘%’uﬁaya wagniaaurz i uninA19ves NodeMCU azviutidids
foya Tneluiifezlidada A 990 NodeMCU U7l Arduino Mega 2560 Tidenlénds
sUl 3.30 Mntiuvhmssuldnasluusiazuedn

#include <SoftwareSerial.h> char a = "&';

SoftwaredSerial project{ll, 12}; // RX, TX void setup({) |

chara ; Serial.begin{57600);

void gsetup{) { }
Serial.begin(57600); y vaid 1aop(). 4 .
project.begin(57600) 'ﬁU Serial.println{a); aq

} delay {10000)

void loop({) { !

1f (project.available(i>6). ]
& = projegtiresd();
Serial.printin{a):
delay(2000) ;|

Ui 3.30 Code n1w1 C #liviiniseenuuuszuuAndedaasiu
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naaNtulantens Serial Monitor TUN19EHUI9EA Y NodeMCU 9aaansn
wUs A ludia Arduino Mega 2560 161 flagufi 3.31

(@ sketch opri3c|Arduino 168 . o = L , -

[Fle Edit Sestch Took Help

[Fie Ean_semen Toots bel

=3 —
) | IS = . el
i z =
23 A
A
£y
A
A b 1
A
A
A
A A
A
A
i
A A
ot Moleendng. »/ [spobaud v | WG G SRR R S
4 : : ) 4 ending

pinMode{ind, OUTROD);
pinMode {{ind, QULEDT) :

TEVED

= U 2 g i 1 Qs
5U¥ 3.31 wiiena Serial Monitor Ndea55eRINaAY
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3.3.5 38n191437u Drive Motor Tagdsritu Arduino Mega 2560
Tivihnnsashaléiadeguin 3.32, 3.33 uay 330 ndsandulivinisswivanldnlusy
Arduino Mega 2560

int 2nA = 5;
int inl = f;
int in2 = 7:
int..enB = 10;
int in3 = 8;
int ind = 9:

void getup() {

Serial.begin(9600):

pinMode (end, CUTEUT);
pinMode (enB, OUTPUT);
pinMode {inl, OUTEUT):
pinMode {(in2, COUTPUT):
pinMode {(in3, COUTEUT);
pinMode {(ind, QOUTEUT) 3

void loop{) 41
if (Serial iavaidshie (] > 0104
int inByte = Serial.read();
int speed; A4 Loeal warisble
awitch (inBytej] {
cage =17
analogiWrite{enk, 255);
digitaIWrite(inl,. HIEH):
digitalWrite(in2, LOW);
Se¥zal .println{T™Moter<X On"):
Serial.printin (" "I
break;
case 129:
anazlogWribte {enl, 255);

JUT 3.32 TAnn 1w C lumsdsmlUdsgnduueimosdiui 1



case '2%:
anglogWrite (enk, 255):
digicallirice (inl, LOW);
digitalWrice (in2, LOW);
Serial.println("Motor 1 OfE");
Serial.printlin(™ i i

breaak;

cage: *3*z
analogWrite (enB, 255):
digitalWrite (in3, HIGH);
digitalWrite (ind, LOW):
Serial.printin({"Motor 2 On™);
Serial.printin(” G

break;

case "4't:
gnaloglirite (enB, 255);
digitalWrite (in3, B0W)s
digitalWrite (ind,~LoW) ;
Serial.prin:ln(“ﬁutar P o i 8
Serial.pzinein(” i

break;

cage *"5': _
analpgrice (enh, 285);
digitalWrite (ink, BIGH):
digigalWrite(in2; TOW);
digitalWrita(in3 -HIGH);
digitalWrite (ind, LOW-);
Serial.princin("AlL on™)s
Serial-prinuin (%) = ;

break;

= i V) o L 5 1 P
Ui 3.33 Tann1en C lunisdsenludayaduuamesaud 2

ar
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case "&': // Motor 2 Reverse
digitalWrite(inl, TOW):
digitalWrite (in2, LOW);
digitalWrice(in3, ILOW):
digitalWrics(ind, LOW);
Serial.println("All Off™);
Serial.printin(™ ™):

break;

defaulc:
for (int thisPin = 2; thisPin < 11; thisPins+)
{
digitalWrite(thisPin, LOW):
}

3UT 3.34 Iéanw C lunsderludmadunowmasaiui 3

Mntulminsa Serial Monitor Jus uaalvfiniias 1 wéing Send fagui 3.35
wldfegui 3.36 antwmledusedfesrhaudgi 3,37

i =
2
B 1IN -— A d s || send
9] Autoscro MNelneendng v [s600bad |

JU# 3.35 Tedarliyadunewasiau



-

oineening v [smbms ]|

T W O e B B B S ey

3.36 Serial Monitor #a4an¥innnsasen 1

3.37 Vi ledusenyingu
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AVINIUAT

n

ee

Tviuway 2 wWadnm Send wlAragui 3.38 andundlvduoss
sUN 3.39

REAY

P

L , . ~ , ==
¥oror 1. 0n £
Motor 1 Off 1

— Nowesdg - sso0ima < |
= = = e — e —— e

JUN 3.39 Minleduesdnaaviinu
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Motor 1. 0n il
Motor: 1 Off 1
Motor2'0n

i
[¥] Butoscrofl No ﬁﬁew_ - :97600'7 =
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Motor 2 On

Motor 2 OF

Motor: 1.°0ff

m...

-

[V] Autoscroll

(Noline endingl, v, (3600baud v ]|

e

i B B o W it £ SR

TENE — B TN o e e

=

Ui 3.42 Serial Monitor naa91nvinTseeen 4

==

]

3.43 yalnoInenvina
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Tiumiae 5 wdinm Send agladisgud 3.44 anundileduseduasiewmasias
uRagUn 3.45

? S s e T 2 eSS 'w-“ji e

Motor 1. 0n

Motor 1. Qff

Motor 2°0n

Motor 2°0ff

All On i
7] Autoscrol Nolneendng v, (s600baud v

= B e g o BT T S UK S e E——— W e W

5UN 3.44 Serial Monitor wasa1nvhnnsesnn 5

U 3.45 ndnleduesruavuawmosvina
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~ o v — £y a IS &
TRusiiay 6 wad1ne Send wlAdagUN 3.46 aniunaledusssuazuemoifiay
ngAvinuAsIun 3.47

fl B e S8 e
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ﬂﬂﬁﬂnﬂé'uﬁléﬂuuwﬁ 3.3.2, 3.3.3, 3.3.0 4av 3.3.5 unTeudngeiu antusilén
Mideuldsnlvanlénluda Aduino Mega 2560 figUl 3.48, 3.49 way 3.50 wazdWidalUs:
NodeMCU #agufl 3.51, 3.52, 3.53 waz 3.54 Ty SSID uay password ety NodeMcu
v SSID fie gogolifgo WAz password Ao gogo35241

#include «<SoftwareSerial.h>
SoftwareSerial test(1l, 12}:; // BX, IX
int enB = 10;

int-in3d = 8;

int ind. = 9;

[ motor two

int enhA = 53
int in2 = 7;
int inl = &;
char.c }

voiddgetup{)
Seriat.begin (55600 ;
test.beoin{576e00)
/f-aet all the motor control pins to-outputs
pinMode(end, OULPUT):
pinMode {enB, OULBROT);
pindode (inl, GUTEOT):
pinMode (in?,/ DUTPUT) :
pinMode {in3, OUTEUT) >
pinMad=(ind, OUTEUT);

void Tocp()
ifftest.available()> 0) {
c-=Legturead ()
delay (2000);
TE- (== VARL Y
analegwrite{enB, 255);;
digitalWrite(ing, HIGH) ;

7

gﬂﬁ 3.48 1énnw1 € @iswivanasly Arduino Mega 2560 gl 1
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veid loop() |
if{test.available{)> 0) |
c = test.read{):
delay{2000);
if {c¢ = 'A") {

}

analogWrite {enB, 255):;

digitalWrite (in3, HBIGH);

digitalWrite(in4, LOW):

Serial.println("Motor On"); // Prints out &€eMotor 1 Forwardid€ on the serial monitor

if {c== TB") {

}

¥

}

1

analogWrite (enB, 255):;
digitalWrite (in3, LOW):
digitalWrite (in4, LOW):
Serial.printin("Motor Off"); // Prints out &EeMotor 1 Forwardi€ on the serial monitor

if (e = 'C'} {

analogWrite (enl, 255);:

digitalWrite(inl, HIGH):

digitalWrice (in2, 1LOW):

Serial.println("Solenocid-On"); // Prints out &SeMctor 1 Forwardi€ on the serial monitor
if (o= 'D%) 4

analogWrite{enh, 255):

digitalWrige (inl, LOWY:

digitalfWrite (in27 " 1oWYS

Serial.princln("Solenoid OFf"); // Prints out &SceMotor 1 Forwarda€ on the serial monitor

if {c == fE") §

analogWrite (m. 255):;

sUi 3.49 Tfanwn C fidwTvanasiu Arduino Mega 2560 dhuil 2

if @F=_B0T

analogWrite (énd, 255);

analogiritedenB, 255):

digitalWrite (inl, HIGH);

digitalWrite (in2, LOW) 7

digitalWrite (in3, HIGH);

digicalWrice (ind, LOW );

Serial.printla("A11 Cn™); // Prints out-a€eMotor 1 Forwsrd3S on the serial monitor

if (c == "E'})
analogWrite (emd, 255)3
analogWrite (enB, 255):
digitalWrite (inl, DOS\") =
digitalWrite(in2, LOW):
digitalWrite (in3, LOW);:
digitalWrive(ind, LOW):
Serial.println("All O££"); // Prints out &€eMotor 1 Forwardid€ on the serial monitor

3Ut 3.50 danw C Aidwlvamaslu Arduino Mega 2560 dauit 3
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#include <ESPE26eWiFi.h>

conat char* s3id = "gogolifgo™:
ccnat char* password = "gogo35241™;
String readStrings = "";

charb = "F';

const byte pHpin = A0:

float Po;

WiFiServer gerver(80):

void setup() {
Serial.begin (57600) ;
WiFi.sofckP (ssid, password):
IPAddress myIP = WiFi.softRPIE():
server.begin();

void loop{) {
Po = (analogResd (pHpinj. - 380 ) // 73.07:
delay (3000);
WiFi€lient client = server.availabls()s
if{glisntc) {
while{elisnt.connected (J){
if (client.available() )
chaz ie = client.read();
if {readStrings.length() < 100){
readStrings += ¢;
}
FE{c==1Na )]
client.print{"HTTP/1.1 200 OEAFAQTY;
cliept.print{"Content-Type: text/htmI\r\n\rin");

gﬂ‘ﬁ 3.51 1ean1w1 C fsninanaiy NodeMCU duit 1

if{e=="\n"){
clienc.princ ("ETTP/1.1 200 OM\r\n");
client.print{”Conrent-Type: text/htmiz\e\r\n"};
client.princ ("¢LDOGIYPE" HIMLSAr\n") ;
client,print ("<HIML>\EAn");
client.print ("<HEADSNz\n%);
clisnt.print ("<meta hutp-equivs'refresh’ conteat='"10"/>\r\n"):
client.princ("<meta name="apple-mobile-web-app-capable! content="yes® />\¥\n"):
client.print("<meta name='apple-mobile-web-app-status-bar-style' content='black-translucent' />\z\n");
client.print ("<link rel='stylesheet' type='text/csa' href='http://randomnerdtuterials.com/ethernetcss.cas’ Io\\n¥):
client.print ("<TITLE>NodeMCU Project</TITLE>\r\n"):
client.print ("¢/HEAD>\r\n") ;
client.princ ("<BOD¥X\r\n") ;//Twd 14209 body Andvozudadutivin web
client.print ("<H1>Project ITEC/HIN\r\n"): //ATwiigarmafidaue 1
client.princ ("<hr />\r\n") 3/ /Faiduta
client.print ("<or /3\r\n"}; //fupssiatii
clienc.princ ("<H25Use Node MCU 1.0</H2>\r\n"); /rEansamanidouwn 2
client.print ("<br />\r\n"); //PuusTindvi
client.princ ("<H2>PH = "): client.princ(Po): client.princ("</H2>\r\n"):
client.print ("<br />\r\n"); //fuussiintvia
client.print("<a href=\"/7buttonion\"><font color = \"green\">Motor On</fomt></a>\r\n"):
client.print("<a href=\"/zbuttonloff\"><font color = \"red\">Motor Off</font></as<br />\r\n"):
client.print{"<br />\r\n"):
client.print ("<a href=\"/?buttonZon\"><font color = \"green\">Solenoid On</foneo</ax\e\n™);
client.print{"<a href=\"/7button2off\"><font color = \"red\">Solenoid Off</font></a><br />\r\n");
client.princ{"<bz />\r\a"};
client.print("<a href=\"/?buttondon\"><font color = \"green\">All On</fonty</a»\r\n");
client.print("<a href=\"/2button3off\"><font color = \"red\">All Off</fontd></ad<br />\r\n");
client.print("<br />\r\n");
client.print {"</BODY>\r\n"};

gﬂﬁ 3.52 Than1w C fisnlvanadly NodeMCU dwdi 2
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clienc.print("</HTML>\a") : // Ia tag
delay{1l);
client.stop(); // UladuuamfiW client stop MnvpanITHWAL

if(readStrings.indexOf (™7buttonlon™) > 0){

b= 'A.;

}

if{readStrings.index0f ("2buttonloff™) >0){
b= lS!;

1

if{readStrings.index@€{"2buttonZon™y=20) §
b= "'C":

}

if{readStrings.indexCE (™2button2ofE™) 30).4
b= tpra

I3
if (readStrings.indeslf (" 2buttondon™)>0)

b = tg":
}
if{readStrings. index@E (" 2button3off™) 01 [
b - 'F‘:.

s

sU#l 3.53 Tinnwn C Adwlvanasly NodeMCU dhwdl 3

readStrings = ""p/ 29 TUSUNSURTAEINYS readStrifgs (RADSAIOMNS DADSDSTATHA
MH/1f{c = "\a')
}//if{client.available(})
}//while{client.connected(})
}//if{client)
if{Po >= 8){
b = E*;
1
Serial.printin(b);
delay {10000);
¥}/ /veid loopi)

gﬂ‘ﬁ 3.54 1@an1e C fiswlvanasly NodeMCU duil 4
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AMANUIIN N

Poster

Advnsor- Asst Prof Paisan
Co-Advisor: Sorapong Wachlrarattanapomkul
Departmentof Information Engineering

E-mail: YodkunpotﬁEﬁmail.com, Au Gol@hotmail.com

This project is about ereaung the device to measure the pH

value in the water and dsplay’nn web by using WIFI to'send data .

In this device, the major components are Microcontroller Arduino
Mega 2560 (ATmega2560), pH Sensor Module, ESP8266
NodeMCU v.1.0and pH Probe * It has Process, When pH Probe
measure waler,«p,_ Probe will send electromotive force value to
pH Sensor Module to Change value electromotive force to a pH
value then it will send value to the ESP8266 NodeMCUv.1.0 and.
then ESP8266 NodeMCU v.1.0 will show pH value by website and
can order Motor and Solenaid Value work by website. After that
ESP8266 NodeMCU v.1.0 will send value that command in |
website to the Arduino Mega 2560 to order Drive Motor to order . |
Motor or Solenoid Value work by User need to do . And Can order FrontWeb - |
by themself when the pH value is exceed a predetermined value . Page ‘
|

In the Present time . A Person who eams his or her living
raise aquatic animal in private areas or other areas but He or She
will found water pollution problems . Water poliution will do many
animal in water die and loss ecology from this problem . We have
idea to create technology for wastewater in Aguaculture Ponds to
help solve water pollution problems by determine the value uf
water as factor that cause t and
make water that aquatic animals can live normally.

Solenoid On

HardWare
- Arduino Mega 2560
- ESP8266 mdeMCU v. 1.0 ARDUINO
- pH Sensor Module
- pH Electrode with BNC plug GX-E1
- Motor
- Solenoid
=-Motor Drive This project is presented in terms of design and invented a device
ipter 9 V and 12V used to measure the pH in the water. As measured by pH Sensor Module
1250 SOBO Aquarium Power Head and displayed pH value via the website that NodeMCU made and can’
Software order Motor and Solenoid Value to work and stop via website that
- Arduino IDE NodeMCU was made. The Device can order

Motor and Solenoid Value work by themself when the pH value over the
exceed . However NodeMCU made itseft as WiFi Access Point is
Unstable because when we connected to the Access Point that the
NodeMCU made. Sometime it have a chance to disconnected ﬁwn the
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Details Previous Versions
Compatibility Digital Signatures

arduino-1.6.9-windows exe

Type offile:  Application {.exe)
Description:  arduino-1.6.3-windows exe

Location: ChUsers\Gogolifga'\Desktop

Size; B4.1MB (82,240,744 bytes)

Size ondisk: 841 MB (88,244 224 bytes)

Created: 26 snasnana 2559, 8:00:56

Modified: 26 wnnian 2559, 8:02:19
Accessed: 26 wnenian 2559, 8:00:56

Arbutes: [T Read-only - [F7] Hidden

Security: This file came from another
computer and might be blocked to
help protect this computer,
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5. double-click & arduino-1.6.9-windows.exe Lwamm‘ammmﬂvlwmmamiw 2.5
smLﬁuwmmwamnawaﬂﬂmniﬂmmﬂm | Agree

Please review the license agreement before installing Arduino. If you
accept all terms of the agreement, dick I Agree.

[ANU LESSER GENERAL PUBLIC LICENSE -

Version 3, 29 June 2007 [
Copyright {C) 2007 Free Software Foundation, Inc, <http://fsf.ora/>
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installation.
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C:\Program Files (x386) Browse... |
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Atmel

Atmel ATmega640/V-1280/V-1281/V-2560/V-2561/V

8-bit Atmel Microcontroller with 16/32/64KB In-System Programmable Flash

Features

* High Performance, Low Power Atmel® AVR®8-Bit Microcontroller

* Advanced RISC Architecture
- 135 Powerful Instructions — Most Single Clock Cycle Execution
— 32 x 8 General Purpose Working Registers
~ Fully Static Operation
= Upto 16 MIPS Throughput at 16MHz
~ On-Chip 2-cycle Multiplier

High Endurance Non-volatile Memory Segments
- B4KN28K/256KBytes of In-System Sel-Programmable Flash
- 4Kbytes EEPROM
- 8Kbytes Internal SRAM
~ Write/Erase Cycles:10,000 Flash/100,000 EEPROM
- Data retantion: 20 years at 85°C/ 100 years at 25°C
- Opﬂunll Boot Code Section with Independent Lock Bits

'Il'ue mn-wnws”omhh Boot Program

~ Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface

rance: U lo MKwteu Opfional External Memary Space
Atmel® GTuuch lll:raly support

= Capacitive louch butlons, sliders and wheels
—- QTouch and GMatrix acquisition
~ Up to 64 sense channels

JTAG (IEEE® std. 1149.1 compliant) Interface
- Boundary-scan Capabilitics According to the JTAG Standard
~ Extensive On-chip Debug Support

Peripheral Features

- Two B-bit Timer/Counters Sa Compare Mode

~ Four 16-bil Timer/C with Separale r, Compal 1t Capture Mode
~ Real Time Counler with Separate Oscillator

— Four B-bit PWM Channels

(ATmega1281/2561, ATmagaBA0/1 280/2560)

IV e liss" |

Output Compare Modutator
8f16-channal, 10-bit ADC (ATmega

Six/Twelve PWM Channels with Programmable Resolution from 2 to 16 Bits

— Interrupt and Wake-up on Pin Change

Special Microcontroller Features

~ Internal Callbrated Oscillator
= External and Internal Interrupt Sources

- 8ix SI Idie, ADC Noise
and Extended Standby
1i0 and Packages

Two/Four Programmable Serial USART l,ﬂ'l'm.gﬂz“,zwl ATmega40/1280/2560)
Master/Slave SPI Serlal Inerface

Byte Orienled 2-wire Serial Interface
Programmable Watchdog Timer with Separate On-chip Oscillator
On-chip Analog Comparator

Power-town, Standby,

~ 54/88 Programmable VO Lines (ATmega1281/2561, ATmega640/1280/2560)
~  BA=pad QFN/MLE, B4-ead TOFP (ATmega1281/2561)

~ 100-lead TOQFP, 100-bail CBGA (ATmega840/1260/2560)

— RoH&Fully Green
Temperature Range:

~ =10°C to B5°C Inciustrial
Ultra-Low Power Consumption

— Active Mode: 1MHz, 1.BV: 500pA

- Powerdown Mode: 0.1pA at 1.8V
Speed Grade:

- AT

=0-1MHz @ 1.8V - 5.5’!0 BMHZ.!’?V 5.5V
560V/ATmega2561

~ ATmega2560Vi

'I:I MH=°1BV 5.5‘!8 BMHZGZTV 5.5V
Mﬂﬁnga

'D Wlil.zﬂl‘ 5.5\‘!! 1“!{!645\[ 5.5V

- ATmega2580/A

+0-16MHz @ 4.5V - 55"

DATASHEET




1. Pin Configurations

Figure 1-1.  TQFP-pinout ATmega640/1280/2560

{OCOB) PG5
{(RXDOPCINTS) PEO
(T%DO) PEA
{XCKO/AINO) PE2
(OCBAAINY) PES
(OC3B/INT4) PE4
{OCAC/NTS) PES
(Ta/INTS) PES
{CLKO/ICP3/NTT) PE7
vco

GND

{RXD2) PHO

(TXD2) PH1

{XCK2) PH2

{OC4A) PH3
{OC4B) PH4
(OC4C) PHS

{OC2B} PHE
(SS/PCINTO} PBO
{SCKPCINT1) PBI
(MOSI/PCINT2) FE2
{MISOPCINT3) PB3
{OC2A/PCINT4) PB4
{OCIA/PCINTS) PBS
{OC1BFCINTS) PBS

Atmel

[5] PFo(ADCO)

PF1 {ADC1)

B

§8
-
¥
[05] [o4]

PF4 (ADC4/TCK)
8] PF5(ADCSTMS)

%\NUEX CORNER

(OCOAOCICPCINTT)PBT  []

{TOSC1) PG4

e 2REHNE
aﬁEEEZZZEE
EEEpREELEER
8588588888 558§
SS%S&SSSSEOO L £ g

~ - © w0 -
frfgefgggegrzezgzs
ainlzlzizlEliElslzizlm 73] [7] [

PA3 (AD3)
PA4 (AD4)

PAS (ADS)

PAS (ADS)

PAT (ADT)

PG2 (ALE)

PJB (FCINT15)

PJS (PCINT14)

PJ4 (PCINT13)

PJ3 (PCINT12)

PJ2 (XCKBPCINT 11)
PJ1 (TXDI/FCINT10)
PJ0 (RXDAPCINTS)
GND

vCe

PCT7 (A15)

PGB (A14)

PCS (A13)
PC4{A12)
PC3{A11)
PC2(A10)

PC1 {A9)

PCO{A8)

PG1 (RD)

PGO (WR)

[25] foe] Too] o LesT ] [o7] 8]
AT IR R B e R B
¥ @ @ g s 86 - = 58
Ag g 21t
BEg2
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Figure 1-2. CBGA-pinout ATmega640/1280/2560

Top view Bottom view
12 3 4 5 6 7 8 9 10 i0 9 8 7 6 5 4 3 2 1
4 R
A OOOO0O0OOO000 |a
B QOO0LOOO0VO0D |-
c QQQAQOO000000 |«
D " O00000O00OO0O0 |»o
E O0O0O0O0OO0OO00O0 |[E
F OO0O0O0OO00OO000 |F
G O0O00O000O000 |a
H C0QOOO0O0O00OO0 |H
J 0000000000 |/
o O0O00000000 |«
Table 1-1.  CBGA-pinout ATmega640/1280/2560

1 2 3 4 5 6 7 8 9 10

A GND AREF PFO PF2 PF5 PKO PK3 PK6G GND VCC
B AVCC PGS PF1 PF3 PF6 PK1 PK4 PK7 PAQ PA2
c PE2 PEQ PE1 PF4 PF7 PK2 PK5 PJ7 PA1 PA3
D PE3 PE4 PES PEG PH2 PA4 PAS PAG PA7 PG2
E PE7 PHO PH1 PH3 PH5 PJ6 PJ5 PJ4 | PJ3 PJ2
F VCC PH4 PH6 PBO PL4 PD1 PJ1 PJO PC7 GND
G GND PB1 PB2 PBS pL2 PDO PD5 PC5 PC6 VCC
H PB3 PB4 RESET PL1 PL3 PL7 PD4 PC4 PC3 pC2
J PH7 PG3 PB6 PLO XTAL2 PL6 PD3 PC1 PCO PG1
K PB7 PG4 vee GND XTALA PL5 PD2 PD8 PD7 PGO

Note:  The functions for each pin is the same as for the 100 pin packages shown in Figure 1-1 on page 2.

Atmel ATmega640/V-1280/V-1281/V-2560/V-2561/V [DATASHEET] 3

2549Q-AVR-022014
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Figure 1-3.  Pinout ATmega1281/2561

£28s
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(RXDO/PCINT8/PDI) PEO [ 2| (47 PA4 (ADe)
(TXDO/PDO) PE1 [ 3] INDEX-CORNER (a8  PAS5 (AD5)
(XCKO/AIND) PE2 [ 4] (45 PA6 (ADB)
(OG3A/AINY) PE3 [ 5] (a4 PA7 (AD7)
(OC3B/INT4) PE4 49 Pa2(ALE)
(OC3C/NTS) PES % a3 PC7 (A15)
(T3/NT6) PEG (41 PCB (A12)
(ICP3/CLKOAINT7) PE7 a0 PCS5(A13)
(SSIPCINTO) PBO 13d PC4(a12)
(SCK/PCINT1) PB1 138 PC3(Al1)
(MOSI/PGINT2) PB2 E PC2 (A10)
(MISO/PCINT3) PB3 (3§ PG1 (A9)
(OC2A/PCINT4) PB4 35 PGO (A8)
(OC1ARCINTS) PBS E] PG1 (RD)
(OC1B/PCINTS) PB6 E PGo (WR)
=] [2] [&] [&]
s L 4 Q a o - (=] — o T W O ~
seflBeF e R iR
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Note:  The large center pad underneath the QFN/MLF package is made of metal and internally connected to GND. It should
be soldered or glued to the board to ensure good mechanical stability. If the center pad is left unconnected, the pack-

age might loosen from the board.

Atmel

ATmega640/V-1280/V-1281/V-2560/V-2561/V [DATASHEET]

25490-AVR-022014
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2. Overview

The ATmega640/1280/1281/2560/2561 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced
RISC architecture. By executing powerful instructions in a single clock cycle, the
ATmega640/1280/1281/2560/2561 achieves throughputs approaching 1 MIPS per MHz allowing the system
designer to optimize power consumption versus processing speed.

2.1 Block Diagram

Figure 2-1.

Block Diagram

I FCRTF(8) I lm&l IEJ(BJ I I PUHTE(BJ—|1‘—
[ ! N ¢
)
~ NNV E
JAG I ; mﬁg‘y | [ ki I
iR T i m—

g

=m0

internal
EBandgap relerence

y

[ 3

AR v

3

¢ 16bRTCE

" tsbitTcs

-

= XAAM || RASH | I M I I 160it VC1 I.‘.

Shaded parts only available
in tho 100-pin version,

==

)

l BhitT/C2 I

i

Complete functionality for
tha ADC TICA, and T/C5 only
availablein the 100-pin version.

I ™
!

¥
I PORTD{8) I I FCHTB(8} I Ilm'
FD7.0 FB?l.u PHT.0

A70

The Atmel® AVR® core combines a rich instruction set with 32 general purpose working registers. All the 32 regis-
ters are directly connected ta the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in
one single instruction executed in one clock cycle. The resulting architecture is mare code efficient while achieving
throughputs up to ten times faster than conventional CISC microcontrollers.

Atmel

ATmegab40/V-1280/V-1281/V-2560/V-2561/V [DATASHEET]
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ESP-12 CORE

VDD3IV3
4 Rl 12k GPIOO
R2 12k GPIO2

LR —mlEN
R4 12k aRST
RS 12k_GPIO1S 1C=
L__':’_‘" = I\uoﬂ

D

Q

GHD

MATTERS NEEDING ATTENTION

On every bootlesctiwakeup,

GPIO15 MUST keep LOW, GPIO2 MUST keep HIGH,
GPIOO HIGH >RUN MODE. LOW > FLASE MODE

VDD3V3

MIDT
MTCE

+C2.
-100uF TATE 107 MOD6RNT

3"!H|—?

When you need to use the sleep mode, GRIO16 and RST should be connected,
and GPIO16 will output L OW to reset the system at the time of wakeup.

vDPDIV3
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o
g

. s GPION/SPICS 1TXD0
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. GFIOS,
e GPIO16/WAKE GPIOY
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g} rég ,9 SPL MOSL/SD_GMD SPI_CLR/SD_CLE ; ? CLE:
SIS0 15 SeiMrsorsp D0 = SELINIAD DI g —Sr

GFIOS/SD D2 8 GEIOWWSEI.CS/SD D3 |
ESP12E N
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1572

L298

DUAL FULL-BRIDGE DRIVER

= OPERATING SUPPLY VOLTAGE UP TO 46 V

s TOTAL DC CURRENTUPTO 4 A

= LOW SATURATION VOLTAGE

s OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TC 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated menolithic circuitin a 15-
lead Multiwatt and PowerSO20 packages. It is a
high voltage, high current dual full-bridge driver de-
signed to accept standard TTL logic levels and drive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enable inputs are provided to
enable ordisablethe device independently of the in-
put signals. The emitters of the lower transistors of
each bridge are connected together and the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Power5020

Multiwatt15

PRDERING NUMBERS : L298N {Multiwatt Vert.}
L298HN (Multiwatt Horiz.
L298P (PowerS020)

nection of an external sensing resistor. An additional
supply input is provided so that the logic works at a
lower voltage.

Hss | g

1 3 2 3 &
Inl 5 m F 2 Ing
<
in2 n3
o—1* wi 9
EnA
]
-L s-se3u2

»——O- SENSE B
I

Jenuary 2000

1713
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 vV
Vss Logic Supply Voltage 7 \
V|,V5_n Input and Enable Voltage -03107 \
lo Peak Output Current (each Channel}
— Non Repetitive {t = 100us) 3 A
—Repetitive {80% on —20% off; i = 10ms} 25 A
-DC Operation 2 A
Vsene Sensing Voltage 11023 Vv
Piot Total Power Dissipation {Tcase = 75°C} 25 W
Top Junction Operating Temperature -2510 130 T
Tag, Tj | Storage and Junction Temperature —40 1o 150 “C
PIN CONNECTIONS (top view)
/ i W= CURRENT SENSING B
_@_ w3 outpuTa
Fle—= 7 QUTPUT 3
Al =y, INPUT 4
i) | R ENRBLE B
0 T NPUT3
. sl _= 12 LOGIC SUPPLY VOLTAGE Vgg
Multiwatt15 s — T
A m v INPUT 2
6 [T — D ENABIEA
= iy INPUT 1
4 73 SUPPLY VOLTAGE Vg
@ < | 2 OUTPUT 2
2We = 87 9 ) oljPur |
\ I o~ 1 F=——2  currenTsensiNGA
Z TAB CONNECTED TOPIN B DOSINZ 40N
4
GND [ 1 20 | enD
Sensa A [ 2 19 [ Sense B
NG i 18 ] N.C.
Oout1 4§ 4 17 |1 Out4
ou2 [—§5 PowerSO20 15 |/ outs
Ve 1 6 15 1 Input4
nput1 R 7 14 ] Enable B
Enable A [__] 8 13 1 Input3
nput2 1 9 12 ] vss
GND [ 10 11 ] GND
DO5N239
THERMAL DATA
Symbol Parameter PowerS020 Multiwatt15 Unit
Rinjcase | Thermal Resistance Junctioncase Max. &= 3 °CW
Rijamv | Thermal Resistance Junclion-ambient Max. 13(%) 35 °CIW

{*) Mounted on aluminum substrate

213
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L298

PIN FUNCTIONS (refer to the block diagram)

MW.15 PowerS0O Name Function
115 218 Sense A; Sense B |Between this pin and ground is connected the sense resisior 1o
control the current of the load.
23 45 QOut1; 0ut 2 Outputs of the Bridge A; the current that flows through the load
connected between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.
A non-inductive 100nF capacitor must be connected between this
pin and ground.
57 7.9 Input 1; Input 2 TTL Compaltible Inputs of the Bridge A.
6;11 8,14 Enable A; Enable B | TTL Compatible Enable Input: the L state disables the bridge A
(enable A) and/or the bridge B {enable B)}.
8 1,10,11,20 GND Ground.
9 12 VSS Supply Voltage for the Logic Blocks. A100nF capacitor must be
connected between this pin and ground.
10; 12 13;15 Input 3; Input 4 TTL Compalible Inputs of the Bridge B.
13; 14 16;17 Out 3; Cut 4 Quipuls of the Bridge B. The cument that flows through the load
connected belween these two pins is menitored at pin 15.
— 3:18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs =42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Supply Voltage {pin 4) Operative Condition Vig +2.5 46 \
Vss | Logic Supply Voltage (pin 9) 4.5 5 T Vv
Is Quiescent Supply Curent {pind)  |Ven=H; I, =0 Vi=L 13 2 mA
Vi=H 50 70 mA
Ven =L Vi=X mA
Iss  |Quiescant Current from Vss (pin 9) |Ven =H; 1L=0 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven =L Vi=X 6 mA
Vi Input Low Voltage 03 1.3 A
{pins 5, 7, 10, 12)
Vi Input High Voltage 23 VsSs Vv
{pins 5,7, 10, 12)
I Low Voltage Input Current Vi=L -10 pA
{pins 5, 7, 10, 12)
lin High Valtage Input Current Vi=H<Ves 0.6V 30 100 pA
{pins 5,7, 10,12)
Ver= L | Enable Low Voltage (pins 6, 11) 03 15 v
Ven = H |Enable High Voltage (pins 6, 11) 2.3 Vss 3
len =L |Low Voltage Enable Current Ven =L -10 pA
{pins 6, 11}
len =H | High Voltage Enable Current Ven = H <Vgg -0.6V 30 100 pA
{pins 6, 11}
Veesan) | Source Saluration Vollage I=1A 095 | 1.35 1.7 N
IL=2A 2 2.7 Vv
Veesaiq) | Sink Saluration Voltage ' I=1A (5) 0.85 12 1.6 v
IL=2A (5) 17 2.3 )
Veesa | Total Drop li=1A" (5) 1.80 32 v
IL=2A (5} 4.9 v
Viens | Sensing Voltage (pins 1, 15} —1 (1} 2 \

<72 313
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CL-RS445 B
OUTPW: '3.gw~ssw (APPROX) Carbon-brush motors | nnu

Ee L LT U e

5 ' l’ '“
CL-R5445PA-14233 12~42 |1} 42V CONSTANT| 6500 | 006G | 5410 | 030 | 137 140 147
CL-RS445PA-15200 12~-42  {1)42V CONSTANT| 7600 0067 | 6420 | 036 | 148 148 1.08:
CL-RS445PD-18175 1242 | 1)42V CONSTANT| 7400 | 0055 | 8410 | 035 | 153 156 228

{1) This operating voltage Indicates the average or fams:In case of pulse-width modulation PAM) poweFsupply.
Besides, as withstand voltage. 1800V for onesecond can not be guaranteed.
(1) B b M A PWMK TR0 IOV Wi ﬂ”o{_‘.ﬂ]‘;ﬂ.‘ﬂﬂ‘“ﬁlm\’-immﬂﬁ. st

DIRECTION OF ROTATION d 67.0
470 E
26
.ﬁf
@
°
*1) RS-445PA 1 25.0REF,
_‘;,-\ h
Usable machine séew 5.0 s, from moke iface.
uu-@ﬁlun;&m‘mg ' N ) T 5 mme—.
Y e :
[CL-RS445PA-14233 420v| [CL-RS445 42.0V|
5 AN I/

EFFICIENCY [%]
CURRENT [A]
SPEED (r/min]
EFFICIENCY (%]







102




103

3U 9.3 38msse Arduino Mega 2560 147U NodeMCU v.1.0

3UT 2.4 5mssisluga pH Lwuwefidniu Arduino Mega 2560 wag NodeMCU v.1.0
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