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ABSTRACT

This project is studied about design, creating, testing and display rotating
hydroponics control syslem to create a system that is easy to control and monitor
the environment for hydroponic planting. Two types of testing plants is red oaks
and green oaks. To design the planting plots, use a motor controls wheel rotation
instead traditional plots, because it saves space in the planting and makes the roots
in contact with water and air properly. In this system can set the water level, air
temperature, water temperature and time to turn on/off the LED lights by data
transmission from a web browser via microcontroller. Using the HC-SR04 sensor to
measures the water level, DS18B20 sensor to measures the water temperature and
the DHT11 sensor to measures the air temperature. To determine the operation of
the air fans, water pump and LED bulbs, which are suitable for growing plants that
are experimental. And show the value of each variable on LCD display and

webpage.
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v w [ = [ 1 Y - 3
tingeglnasenly Aagldraunirevesdyana Pulse Munnau



Ultrasonic
sensor

Microcontrolier

-a.-l#‘f—]-}_l}gf

_.1-—‘*"\'

1 '-_4—
il 1

-
" r object
lal

Time to fly
measurement Measured distance

Ultrasonic
sensor
Microcontroller

= Transmitted wave
obabadadd-H-rhe e}

Received wave

]“f'[ object
P

Time to fly ' _
measurement } Measured distance

——

d o L3 dl' L as
;:;Um 2.6 NMINUVDIIULLDITIND LI ATEEZNY (2]

JU 26 wamIM v usuwesiielinssoymauduazdel iy
1 Trig fanuznisandndu Low (dereu anduiaduvdndyann Taglin Trig fanug
Ju HIGH fal¥ednaifes 10 us udr3suivaniusdu Low sanduiien Echo ThaTeusy
Fyyraun3n HIGH nduniiledinisdedyanes HIGH ndusn THudunariidygyrandu

A s L :lll s =f o 1 A s
HIGH waziflodaynyinuun Echo nduitiy LOW WiAuganstiunan wdhinhemnaiiuls Tu

ATUIEBNH
Crystal

’ 40kHz 8 Cycles f‘ }1 T?“S
(\ 4 ( MANNAN S \ -
N v Trig

Adq

fauszunana
100uS - 25m$

. .
) \ ) L i I ¢
e F . 1 Echo

A%y

JUN 2.7 Ierunsunmsvhamenduesinssessendusanilaila [3]
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mmgﬂﬁ 2.7 uanansasdayaand Uil Trig 2easnneluasiduaienniud 40
khz $1uau 8 gnadusenly Tagldmnuininedanealuminds udmdeiiuiouaiion
dlws agdedyraoenlu antudlondudanduinilingu Mussuatiowdylulasiny
Fyralihassiudiuszinana udalddnendyn eenumnew Echo zifudn wnumdn
vosfuigefaziludiuszuitana Fafrussurunaiilugu HC-SRo4 v 14led

lulasroulnsalaesiues ATtiny24

2.3 Arduino IDE

Arduino IDE (Arduino Integrated Development Environment) \wdesdlans

[ o o 1

WBeuldsunsuiildaulinvenglulavniu Teenelusziiiniesilenniudmivinseeng

U

' ¥

T 1y msfumengli Aidasefuriesrenfiames madeniuaiqliiidesgiitonsreany
Maurnvealusunsuiidouniolsusiiaieg sﬁuwai’mﬁ’umﬂiﬁjuﬁm ol Bnviaded
lUsunsufinsonudisualaensedmSuneufiawes TUsunsy Arduino IDE tHulusunsy
Tewiugoaaunsahluldauldmludmiuuosa Arduino tuReTusunsufidends Arduino
IDE Tunsil@eulusunsuuazaeulndasuasn lasvuinvaslusunsy Arduino Taeunfiudlay
Tugjninldn AVR Unfilflesannlén AVR unisidndean Saameslnense udldn Arduino

PV X - v a o 2
WIIHIURIAYY e lausaeulanladne

2.4 lulasaaulnsalaas

=

lulasaaulnsaiaas (Microcontroller) e gunsalaruanvulALdni

o v v a ¢ o v a A
Auansafiaateiussuuneuianeilaslululasneulnsaaeslisinendie,
vihganuIaznesn Juludiuussnoundndrdressruuasuiuneditnlimeiu Tne

msussydnlisaeiy
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2.4.1 lwlasraulvsalaas Atmega 328P

lulasaaulnsatansauia 8 s lawdsaudi fandnenssy RISC (reduced
instruction set computer) ynludn1sussalanaddals 1 dudrdasiaiui
2.4.1.1 lnssasrawaslulasraulnsaiaed

=

1) agUsziiananaavizedily (CPU : Central Processing Unit)

J
MIEAIUTT (Memory) @unsautseanidu 2 dau As wirearusidlidwduiu
TUsunsuman (Program Memory) WWisulailousnsafaruaainiosneuiinnesialie Ae
Uoyalag ﬁQnLﬁulﬂuﬁazhjgﬁgmalﬂmﬂaiﬁlwL%'um ﬁnéauwﬁaﬁawﬂ'gammﬁﬁaa&a (Data
Memory) lfilumilounnssarumalunsianmedity wesduiindeyadansivase
vr9u wananladiflide doyafazmglundrafuniisanudiusy (RAM) Tuindas
reufameiag W uidmsululnsreulnsaiaasasslns wﬁ'aaﬂmm‘hﬁm‘;a%ﬁﬂzﬂﬁﬂu
NUIBAINTILTY %qsﬁ'aa&a%mamLﬁalﬂﬁlmgm waziduddwseu (EEPROM : Erasable

Electrically Read-Only Memory) ‘?'}daﬁuﬂiﬂLﬁu‘ﬂ’agﬂﬁuﬂﬂmwﬁmﬁmu

2) drufinderiugunininieuen wienesa (Port) il 2 fnwnzde
wasndunm (Input Port) uagwasnasdayamiowasmarsdinm (Output Port) drvilazl4ly
ns@ensieiugUnsalmeuen dednduduildrdyunn dsuiusgrinanesnduws 1ilosu
Fygyra 919zmsmsnaaing uanilulssiananazddlunasaedng uazuansuaity
n1sAnainvemaenliduiu Yeamaiuvesdyyravieda (BUS) Aoldunianis
LLanLﬂﬁ'auﬁmmwmﬁayaiwiw%ﬁq wheanuTiazwese udnvuzvesaedyyio
Tunnegargluilulasaeulnsames Insuvududadeya (Data Bus), Taueninsa

(Address Bus) uayUaniunu (Control Bus)

3) 2asidndygrauiin Wussduseneunddyuindnaiu

nile Wesanmsyinuniieduludlulasreulvsaaes axdusgiunisivuaseig wan

u

o/ o ]

dyayraninilianudgs Jamenshnufzaunsailditudealilulasroulnsaaes

o
o ar =i

e 2
Mty finnuiilunsuszinanagenulusie



12

2.4.1.2 AuaudAvaslulnsroulvsaiaes Atmega 328P

- Hlaseasanielunuu RISC

Sy

- fidndsmupumainululasreulnsaass 130 fds

- dusiawasluauie 8-bit 39U 32 ¢

i}

- Tmhwanudinieluwuy EEPROM 9u1@ 512 Bytes

- Imheauiinigluiuu SRAM u1e 1K Byte

- fivmdranudrlusunsunnelunuy Flash au1m 8K Bytes inns
Tusunsuléuuy In-System Self-programmable

o < =
- MaunAua 0 - 4 MHz

= o
. quﬂ'miaaaﬁ‘uaag)auuumgﬂimwu 12c
P ) wa 4 v ¢
- flszuunis Reset wuudnluifidiednglvidrguedn
- AN FuRTIERULTIAY
- Asruunstedanevanislulaznieuen

- flWiBsa5eming 1.8 - 2.5 Thad (V)

gﬂﬁ 2.8 lulasmaulnsalans Atmega 328P [5]
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2.4.2 ESP8266

FSP8266 Aalsiga WiFi fflasnsalusunsyaslule vinlwannsadrluldanu
wulalasreulnsaaasidiay wazdiNunlusunsufiuings aMB vlsinudmasuinlunis

Weuluswnsuasly

ESP8266 ({udavesiulefuuuainuadluna dsled ESPa266 Lififuillusunsy
(flash memory) lus vilvidiasldladinteuen (external flash memory) lunisifiulusunsy
flims@euderinlusTnnea P Gsaummiioaivliluga ESP8266 SuAlusunsunnni

lo@lulasmoulnsalaesiuesouy

ESP8266 viamuiussdulnii 3.3V - 3.6V mahluldausufuduresdugi
Tdusawiu 5V diasliransuvanseduand s ielililugataudens nsvuailugalisugean
A 200mA AudATanea 40MHz inliliauhluldugunsalivihaunasmnuaud

Wi LCD hlvinsuaninadoyasiniga

2.5 Solenoid

¢ o

lodussaluaunsaludimdnlwirdmsuviunuimvasung sl iy

]

&=l

waaueay ledussnianwusiluvnalavusounnunsinseuanniglunnuasunumand
d d' yd' = [l = =l [ 1 a [
ansardounlaiiolinsyualihvacuvsnainszifinan wadeudundwian wnuwsn

[ = 2 M
mﬁﬂa'}jﬂ\jaqﬂ’liﬂLﬂaaumﬂ

Tedusesilviavinlinsuazady founndraveddedusedlnnede nszuaiilva
luvaanazAsudrnsiliiuasuuiasmuiumisvesununin vasilsduosdinasy
nswuaeziirgaileunumdniadouiiegludumisuenvaainuazarvananieunumdn
indeuiiinaugnunain ey Sededdleduoedinaduodiesesingsds Tasagluny
wanindeuiiinnsindnungiienu wswanviliAanssuasiuiumniiluafsegiin

ypan vl ewiele
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2.5.1%98nNN19M19UYe9lwauaYn

sy sivmaiin

Frfin uvou%’mﬁ?\

nezuslrn
—————

. ' B
W = Fowa

BMAVA 2

sUN 2.9 Airvnsvssauuudimaniiiatudeinsyualvariuduaia [7)

nUR 2.12 Wedlnszualwilvaluveaesdiiilag Anuas Weauiuuwivan
Fuseuqiinhiu wasiingleviunligienaduususdvén Ao fuenilevniseuduain
laptvhwiflounuiirmenszudlva afivdediomun @ 4 02 uazasiulunmadiat)

WUARITANINAULSY wranandald Tudumile

nysualva LAULTIUNINAEN

' [

UM 2.10 firmnvesauuwdmdniiintuluveaainfifinszualva [7)

= o 7S - ! = < =
31n3UT 2.13 dislonduaiauuuiludeniniiunenmduies waiee) 29 Aawiin
dnvazeuAaInTy MU 2.14 aunuwiméniiiinnnuaainusazanszedlu frmaesy
i wae reddaduduuswesauusindnanisuvionils 31 wiouflazgaansusimdniud

wililosn1naninseus) vaanerailuennia dunssusivnindsldduduunnin
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d 9 1 ]
WAULNEaN UL TIUNINGN

JUN 2.11 niiiumdnsaudhuniieiiuauduvesauuusivin 7]

,f® AunUILIn

» [} 4 .
‘/@mmmﬁqng}mﬁqm

= | < v
3UN 2.12 maedeufivesununseyi [7]

U

2
= L5 =

o o o v ' a a |
NNFUN 2.14 way 2.15 wedazlilauuudwdniintunsedanszany Jold

]
=i

unumangeuus C dnseuuaain wieliauy wimvdnuniusagud 2.13 Sueunu
N3z (plunger) wildidhlunseanansvnaalusiumiad 1 ununseifaavgnge Tranidhanau
ativlusdumish 2 Beszaenidlnduinuinls ussgefazuniuiniululassadswesled

usyAluulnaduy aedeuiuvnain shaded coil u3a unu (ring) Fuduarau sauunu

' ]
6l W

=3 = = =) al s v v a
waniessouliien wislifseudmsasianlilay rusvasdniuliingzluliady nszuag
anawndugud dieniliussgausiiminanas ua shldiAsdudieq Tu uas n1sgafilsl

WUULAY 9820 uARNEN T 989 hsasudwdnifimduanin 2 wia s wst
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A q! = A _= A o o/ 1
Iuﬁumswmxumﬂuquﬁ ﬁﬁ]’]iJ‘UﬂﬁlﬂLm'}u%ﬁNﬂ‘i%LL’ﬁ‘lﬂLﬂﬂ’ﬂ’lﬂﬂ’]iLWUﬂ’l UAvEUINLILAEN

s = 1 =3 = ] Y v =] o v a =l £
wdensdiussusimanuneaiunisgaludeilld udfsesililinnsaads (loss) vesnnudeu
6 w [ a <

lwurmeathaiudeuanaey

2.5.2 [WwausgnI1a2

(=3 - ) v = 4 [} 1] -
gunsaimBlaalasuuaniaildnuaulinmsesivaiilvadiuie lnsnsila
A o a . o
w3oUaN3 Orifices ¥84i72187

2.5.2.1 lassasnavedledunsaingn

ELECTRO/MECHANICAL _

ELECTRIC ’
coiL.

MECHANICAL f,l

VALVE BODY ““lmLE'r _ m=) OUTLET

S—

SUN 2.13 laseasrwasledusenia [7]

1NN 2.16 uanslassaiiwesledussdidudunissiuiuves 2 suuuuns

° 4 . . ) v al v 1
Y1974 AB SOLENOQID - (Electro-magnetic) coil svifuivimdhfaseauundwdnuay

wilenhh plunger inAoufiuasuagVALVE - §211d39xdl3 orifice 73 disc Aoslnuas
Walvvaslvalwariunas



17T

| — auaimn

3Uf 2.15 SOLENOID COIL waugiisimsseln [7]

NNFUN 2.14 uar 2.15 szuansliiiuindonsirelniduniivaainudlvziie

[ i =4 =t 1 -
WUEUIULULUAN ANUNUNENTU

2.5.2.2 WML

INLET OUTLET

o
maim nioon

SUN 2.16 wiiinugIuesal [7]
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= 13 P v - i ¢ o
"i]']ﬂ'gUVI 2.16 218798 UNNLUINY LaEasn1n1d 13879717787 2 114 A71ININU
¢ = -
947787 2 8 H 2 LWUUAD

1) NORMALLY CLOSED APPLICATION (NC)

n13131u0i2 1l

DE-ENERGIZED

SOLENOID Avderani

ME
DIA ’
INLET OUTLET
ENERGIZED
SOLENOID VALVE danin™

NIC MEDIA-
SHUTOFF ~ —
VALVE INLET OUTLET

gﬂﬁ 2.17 MS¥NUYDIEIUU NC [7]

4=| 1 o:" 1=l 1 a L3 « 1 ]
NFUN 2.17 azuiideliiinissnelwlileduesinia MEDIA Tuanaunsaniy

v I d = 1 ] 1 7] L3
UL wadledinisanelnwida azuiuin MEDIA azaunsasnusinslulg

2) NORMALLY OPEN APPLICATION (NO)

DE-ENERGIZED
SOLENOID VALVE

ENERGIZED
oy ouTLRY SOLENOID VALVE

N/O MEDIA
VENT
VALVE INLET OUTLET

gﬂﬁ 2.18 NMIYIIIUYBIINAWUU NO [7]
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:‘ Ll 4‘ 1= I - 1
NNFUT 2.18 aziuindislifimsswlnlileduesdng MEDIA anansasiuly

19 weflafinisaolvudlasifiuin MEDIA Tuansnsasnuin$lule

2.6 lugauoadn

gﬂﬁ 2.19 lugaueadfvuin 20 x 4 [8]
93U 2.19 Aslugausadiuuin 20 x 4 2004 LCD (Yellow Screen) 20x4

LCD with backlight of the LCD screen ¥ Character LCD L.L,amwawﬁwalﬁﬁgwm 80

FeNYs 4ussia wladuussinay 20 senws dvasaliidunasdiden

2.6.1 Maiflaudaiuae 12C Character LCD

g‘LJﬁ 2.20 'hl@a 12C Serial Interface Board [8]
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= - ] v £
NNFUN 2.20 Wun1sieusouuveynsy awldauluga I°C Serial Interface
o ' i ; ) < P 1
Board Module 1t%8u#85¢%3149 Arduino fiuve LCD law 98 LCD fiin sidausauuy

g & al 1 | - ' . @ a v 'Y
IZC ‘V‘liaLiaﬂﬁﬂaE;I'N’J’]ﬂ’]'iL“UE)&JG]ElLLUU Serial %L‘ﬂuqa LCD ﬁiiNQWWQIUWQJWW'ﬁauﬂU

& o s L2 154 s d: 1
ue$n 12C Bus way VR dmivuiuanuduvesas Tugluuy e ldulunisieuse

U Microcontroller e 4 v1 (WU Parallel 19 16 27) Fevirlildeuladsunazazainuin

ins1ft 2.1 mslduriseglumsidensie 12C (8]

Pin No Symbol Description
1 GND Ground
2 VCC +5 VDC
3 SDA Serial Data
4 SCL Serial Clock

1. GND u Ground 149ase1119 Ground 2895¥UU Microcontroller (U LCD
2. vee WuliAsnsasiteuliiiu LCD Svunm +5vDC
3. SDA (Serial Data) iuuiildlumssudstona

4. SCL (Serial Clock) Wuwdggamnitnilunisiuddeya

2.7 lugautuiun (Keypad Module)

1 lg[2]43]

d| [ 3

7] [8] [
*| [o] [#

U 2.21 Tugawduiun Keypad 4x3 [9]
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-:J s = L4 a 1 s o 1
N3UT 2.21 wans Keypad 4x3 1unsinaindnafnldesiudiuiu 12
Tuguuuumsng 4 X 3 Tagasdududmsumnean 0, 1, 2, 3,4, 5, 6, 7, 8, 9 uavfdnus

*uay #

R!1 R2 R3 R4 ct c2 C3

’g.——
q

I
+

I
&

-
-
}_

af
al
al

g
]
[
i
I
i

)"
L
&
L
IS

'g‘d‘i?'i 2.22 13985199049 Keypad 4x3 [9]

mﬂgﬂﬁ 2.22 wandlaseasnaves Keypad dx3 aziinmadenseansdyyio fe
R1, R2, R3, R4 uay C1, C2, C3 Wusunuasiuninazaoautiniugisulusunsunsisaau
nsnafdlaeisfieniinisawnunedun Tuiinisien R1, R2, R3, R4 Amuadudygyin
N wdniudadygaiednnasingud ASiazuamLEdU druunidue dedtymne
iwnaednnils vdygrmaedud C1, C2, C3, Ca dundyaraBunauuunadwinidl
annzasdnidunis Tumsnssseufiygramneedillaneduivimuiniiao indugud
awmnganuifunalupedugnng 11JL%aﬁiaﬁuLm'aﬁé"dﬁfyfynmaa%ﬂquéaanm TUsunsy
ﬁ"wﬁwﬂ‘w'lé’fgtyml,l,ml,t.azﬂaé’uﬁﬁiﬂLﬁaumﬂunmﬁlﬁawxLﬁ'ﬂulﬁf Mntuduneuieaiu
gnﬁﬂﬂ‘l%’ﬁ'm%’uLme'mmLLa3ﬂssmum'sﬁ’mm%gﬂﬁﬁ§ﬁ wa? R1, R2, R3 wag R4 019
deustaidfundyaniines 6, 7, 8 uas 9 #Avas Arduino UNO enuansiu maauyl C1,

C2, C3 uay Ca ﬁm'il,%amiawé’wqﬂﬁ%maa 10, 11, 12, 13 984 Arduino UNO
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2.8 Relay switch

S (Relay) Wugunsallwithwiianils Saihmdhiidasdeasesuuuiioatusing
Tnsaruaunsvieumeliin Relay Svatsuseian deus Relay vurmdnildlusiuy
Budnmsaiindinlu aufls Relay vurelugillfluslvifusgs lagdsusramimuansing
fusenly udlindnnisvhauiindreadeiu dmiunisin Relay ¥y aeldlunsdnse

2995 Yiell Relay flsanansaidanldanuldvainvatesuuuy

5UT 2.23 dydnwallursasiviiediiad [10]

mﬂgﬂﬁ 2.23 melu Relay azUsznaulumevnainuazniiduda

- yiduda NC (Normally Close) tuniihdudaunale Taeluaniigund
uiidudiatiazsoiiniue COM (Common) wavazasuvdslidudatudefinszualnitina
HUUAEIA

- niduea NO (Normally Open) Wunihdufaunfde Tnsluanizunias
apwey lignsiariunn COM (Common) wivsiendetuiilofinszualnlvaiuvaae

- 97 COM (Common) L@umﬁgn‘lﬁmu'ﬁ'mﬁ’mwdw NC waz NO ’ﬁuagjﬁud'l

vaurtudinsenalwinluaruunaiansely
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N( N

N
<o BN
,I\ NO T NGO

dn1zdnm

SR 2.24 Swdluanzunfuazanazdnglv [10]

o %) :
NgUA 2.24 n15leanu Relay wuu SPDT (Single Pole Double Throw)
s ] e’j ] A - [ o L4 o
wann15¥uves Relay Ty Tudiuvasunaradlefinszualwirluaruasyilduaainiin
al o ] 2 .«:] = 1 [} 4 :J d ] 1 v oo W
nswiynhuazimihiiaieuwiminlvi dwaliv CoOM Meuseegfuniduda NC
E'I /s [ = A o k2 at A 1 s 53 ot s 5 v
(luanendsliiianismiead) drenduilendasumirduia NO unu waztasglven NC
d} .=1 s s 8/ U -] = o v
A0 Weanadniv NC Au COM wag NO fu COM udaziuiniinshanufssudnsaueadie
mevhuresaivd aunsaondeanaudRiluvssyndldauls

a

2.9 Tugaingaumgd

U

2.9.1 lugaingungiionniea

5Uf 2.25 Tugaingamgiinaganuiy DHTLL [11]
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d = o/ = i Qi @/
NgUN 2.25 Aelugaingumaiiuazainuduy DHTLL Wulugafiaiwnsain

gumiluazAuy danugniesuduglidyaaevinnuuy Digital Output 13052979

v 9

=t

r.l al =) s ﬁd od 1 s ‘a’ =t
AInNAY DHT11 Sensor HUTINYURNUN 0 89 50 93AIalted UIuINAUTE 20 89 90%

RH

2.9.2 lugaingaungliun

U7 2.26 Tugaingaumaiiv [12)

2 '
aaa

INFUI 2.26 Tugadngamnini 051820 Wuwuwesingumgiifiideyavuia
9 Unifiouansdrgamgiivesled amnsadeudeiululasnoulnsameiiiuunnsgiuns
- ] . = 6w - " v a Yo ] o ¢ &

Wonmouuu 1-wireTM Feldanglunisiveusredayaisadufersiuiunsmiuayinibes
ansna1u WWeu wazuwlasrgumgillagldddeihasduioituiudeyaldlaelsl

o & v & o g v a ! v v = E Y
"ﬂ']LUUﬂﬂQTmWLﬁﬂQQ'}ﬂﬂWEfu@ﬂ‘Vl'ﬂVfa’ilJjiﬂLﬁBNﬁaUUﬁqﬂwaﬂvﬁLﬁULﬂU?ﬂU‘Lﬂ'ﬂaqﬁlﬁn

'
o ¥ o a

MINA 2.2 aguseasiBeaveyaddsdmiu DS1820

YARE Rl GLREN A183U"Y
YaAdadmTuTey
Search ROM OXFO | dwsusyysnauviesiiasouras DS1820 usazn

a

A o L3 q’: ‘#‘ d' 1 1
LW@ﬁi?%ﬁ@U‘iﬂH’Ju‘q‘Uﬂ'ﬁﬂJﬂﬁﬁﬂJﬂWL“i.i'e']llfﬂBBQ U

aedoya




25

Read ROM

0x33

finalduifiganuiu Search ROM Lilgausianunsaldlé
Tunsdlugunsalifesiufeaindu dldluaunsal

\ansiagunInivanerevzlvideyadeuriuiy

Match ROM

0x55

(Y] s

ldsmfusiaseu 64 On (ieszyinundnesazinse
fugunsalgnialuy lnefdasiaseunsaiufio sia
Wwewihduluanedeyafinzaovausindu fduayse

NSZUIUNITID R

Skip ROM

0xCC

b

T
@ =

ldszygunsalndnilenseetfvaedeya Jeldlu
nsfifeintsdedrdeudasan Tuszuuifigunsal

ﬁl 1 = s =l
bUDUADLWYIR LA

Alarm ROM

OxEC

AAMEAU Search ROM iesuagUnsalaznaulnanis

LBAALIADU

YAAIAINTNUANTINT

q

Convert T

Ox44

g
o et

Fduwasiuulasonmgil deasifualifaeslusd
WINYBIMUIBAINT Scratchpad fiinseuAvey
vinsuuasAldiasaagiinliaredeyaianiuziiu
aedneh waranusiiuaedngedinszurunisulasen

@SAuLEn

Write Scratchpad

Ox4E

[ 3 1 A 1 o ot
AR UAN LUNUNEAIINTT 3 67 Ao TH TL wag
MU IEMTUUSUAAN (Configuration

register)

Read Scratchpad

OxBE

¥N1987UAI9IN  Scratchpad  Feanansasidale

raoaLIan flisiesniserurmnlug

Copy Scratchpad

0x48

ANABNNULIEAINTT 3 1 AD TH TL Laruuemnusn
dwiuliudean  (Configuration  register) U7
EEPROM




26

Recall B2 0xB8 | FenAuAmleANg 3 @ Ao TH TL waw
wheAUsdmSURIA (Configuration register) 1
i EEPROM

Read Power B4 | dwiulusiedigunsaidenseldundeninliann

Supply neuanualdiuuwisidnwies dnduwuunis

anmneigunsalieudevgvilanedoyaianiuy
| a o w Yo w | 1 £Y [
Juasdndmasanldamdauddnlisglaniugiu

aeINgs

2.9.2.1 MIBUAIRUNNE
Toyauansrngumgives DS1820 gnifiueglu 2 Tudusnvosmheanus

[
Ly

Scratchpad #iiviavun 9 lud

EZRAM

THAGSER BYTE 1

TLASER BYTE 2

COUNT PER G ¥
st s s
i oac ’ &

5U 2.27 wuiimiigenudn Scratchpad 189 DS1820

1NgUN 2.27 Teyagamaiifivuin 16 On 2 Aeuwduuduvuiineamne Ty

U

} 2
s

37 1 udnsmuduiusyesideyavisaasludiiuagumgiiiiale Inedeyavzdeiu

U

aredeya Yeanunsningamgiilaluyae -55 fs 125 esengaidua anuasidun 0.5 parn

Wwalted nevilelnfanea (@uisaiiuaduasidendy 0.25 ssrwadoals)
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Digital-output relative humidity & temperature !

sensor/module — DHT11

Resisitive-type humidity and temperature module/sensor

1. Feature & Application:

* 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

2. Description:

DHT11 output calibrated digital signal. It utilizes exclusive digital-signal-collecting-technique
and humidity sensing technology, assuring its reliability and stability. Its sensing elements is
connected with 8-bit single-chip computer.

Every sensor of this model is temperature compensated and calibrated in accurate calibration
chamber and the calibration-coefficient is saved in OTP memory.

Small size & low consumption & long transmission distance(20m) enable DHT11 to be suited
in all kinds of harsh application occasions. Single-row packaged with four pins, making the
connection very convenient.



3. Technical Specification:

Model BT
Power supply 3-5.5V DC
Output signal digital signal via single-bus

Sensing element

Polymer resistor

Measuring range

humidity 20-90%RH;
temperature 0-50 Celsius

Accuracy humidity +-4%RH (Max +-5%RH);
temperature +-2.0Celsius
Resolution or | humidity 1%RH; temperature 0.1Celsius
sensitivity
Repeatability humidity +-1%RH; temperature |-1Celsius
Humidity hysteresis +-1%RH
Long-term Stability +-0.5%RH/year
Sensing period Average: 2s
Interchangeability fully interchangeable
Dimensions size 12*15.5%5,.5mm

4. Dimensions: (unit----mm)

12mm

15.5mm .5mm
1pin 4pin
8mm 8mm

4 SBdmm

IE|

Front view

4 }254mm
HH

Back view

|5.5mm]|

15.5mm

fuE

Side view
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5. Typical application

MCU |-

3Pin-NULL, MCU=Microcomputer or single-chip computer

ER A 1 FH EE PR

6. Operating specifications:

(1) Power and Pins

Power's voltage should be 3-5.5V DC. When power is supplied to sensor, don't send any

DHT12
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instruction to the sensor within one second to pass unstable status. One capacitor valued 100nF
can be added between VDD and GND for power filtering.

(2) Communication and signal
Single-bus data is used for communication between MCU and DHT11.

7. Electrical Characteristics:

[tem Condition Min Typical Max Unit

Power supply | DC 3 5 5.5 Vv

Current supply | Measuring 0.5 2.5 mA
Stand-by 100 Null 150 uA
Average 0.2 Null 1 mA
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FEATURES

¢ Unique 1-Wire™ interface requires only one port pin
for communication

e Multidrop capability simplifies distributed temperature
sensing applications

® Requires no external components
e Can be powered from data line
® Zero standby power required

® Measures temperatures from —55°C to +125°C in
0.5°C increments. Fahrenheit equivalent is ~67°F to
+257°F in 0.9°F increments

® Temperature is read as a 9-bit digital value.
e Converts temperature to digital word in 200 ms (typ.)

e User—definable, nonvolatile temperature alarm set-
tings

® Alarm search command identifies and addresses
devices whose temperature is outside of pro-
grammed limits (temperature alarm condition)

e Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive system

DESCRIPTION

The DS1820 Digital Thermometer provides 9—bit tem-
perature readings which indicate the temperature of the
device.

Information is sent to/from the DS1820 over a 1-Wire
interface, so that only one wire (and ground) needs to be
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an external power source.

DS1820

DS1820
1-Wire™ Digital Thermometer

PIN ASSIGNMENT

DALLAS
DS1820

BOTTOM VIEW
NC =H 1 16 — NC
NC = 2 15— NC
NC= 3 14— NC
NCt— 4 13— NC
NC=— 5§ 12— NC
NC= 6 11— NC
VoD = 7 10— NC
DQc— 8 9 P/ GND
Ds1820 DS1820S
PR35 PACKAGE 16-PIN SSOP
See Mech. Drawings See Mech. Drawings
Section Section

PIN DESCRIPTION

GND — Ground

DQ — Data In/Out
Voo — Optional Vpp
NC — No Connect

Because each DS1820 contains a unique silicon serial
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing temperature sen-
sors in many different places. Applications where this
feature is useful include HVAC environmental controls,
sensing temperatures inside buildings, equipment or
machinery, and in process monitering and control.

©Copyright 1895 by Dallas Semiconductor Corporation.

All Rights Reserved. For im nt information regarding
patents and other intellectual property rights, please refer to
Dallas Semiconductor data books.
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