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Abstract

This project proposes the development of control and monitoring systems, which performed

via a smart device by using a microcontroller (ATmega2560). The microcontroller processes

temperature and humidity data obtained from a SHT15 sensor.

From testing the developed system with controlling temperature ranged from 50 °C te 60 °C

within a dryer for 8 hours, it is found that the average of the absolute error from setting the

temperature is 0.6 °C, and the developed syslem can also store temperature and humidity data every

one minute on specified date and time effectively.
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2.8 SL4A (Scripting Layer for Android)[(10]
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1aAe Pseudo code TumsSummuilunaveaueinlulnsnouinsameilaaliWandu

digitalRead();

/ read the state of the pushbutton value:

buttonAdd = digitalRead(buttonAddPin); // STumdaianaasia oS utams
HGH TR

buttonMinus = digitalRead(buttonMinusPin);/ 8 TUA TN UAING aﬁa%’uﬁﬁams
aatuaL

buttonEnter = digitalRead(buttonEnterPin);// S 1umidaiaaiaana tio3udans
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. ] ! ' o
if len{message) > 1:# ﬂ1ﬂ15ﬂ5']‘i]ﬂﬂ1]’]'lﬁ‘lTﬂﬂ'J'liJfNﬂﬂﬂﬂJ'l“'\ﬂ‘Uﬂﬁﬂ
L= ]
TuTnsnouInsamoswio
droid.makeToast ("System Working...,Entered Monitor Mode.")

G )
# nanadonnuvonniviivoginssidonse:
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droid.dialogSetSingleChoiceltems(); 114
itelnsl = [ "50" s "51" , ll52l| s "53" N IIS4II s IISS“‘ s ll56ll . ll57!l ) |l58" s ||59" , "60"]
# SIUNIVDIA set point YBIYUTID

droid.dialogSetSingleChoiceltems (items1)# mmsas 14’51Uﬂ151ﬁ’r§1‘§lﬁﬂﬂ

» ] 3
drumsisuaanarsz19andy dialogCreateTimePicker (%2 T3 uAW, R
A o o3 & cf o o ] o =
Budy True vimiaiin 24 92109 False mndluuiiing 12 92 1ua ) 151 dmualfiansudu

] o S )
1 01:00 nazihnmhu 24 9311

droid.dialogCreateTimePicker (01, 00,True)

droid.dialogShow ()

unzvzaerindoyason lmeugysTaoansu bluetoothWrite(); 191

droid.bluetoothWrite( items] [selected].result [0]] ) # 907 set point U904

oy ¥ A
guvpiinglfidonsenlunieugys

o
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AU oseval Iﬂﬂl‘ll'lﬂ\‘}ﬂ‘]ﬂ-l countdownTimer ﬂﬂilﬂﬂ'lllﬂﬂ'lﬂTjﬂ%"lsﬁJull'll.ﬂQ 19U

void countdownTimer(unsigned long times) { //Convert second to countdown time.
unsigned long calTime = times;
CountDownhour = calTime / 3600;
CountDownminute = (calTime / 60) - (CountDownhour * 60);

CountDownsecond = calTime - ((CountDownhour * 3600} + (CountDownminute * 60));
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sht.measTemp( & rawData); // sht. meas(TEMP, &rawData, BLOCK)
temperature = sht.calcTemp(rawData);
sht.measHumi( & rawData); // sht.meas(HUMI, &rawData, BLOCK)

humidity = sht.calcHumi{rawData, temperature};

334mafuullsunsunrugugnmgivesden

w = L] & v & = = F
naannid 14 1dvinsdeniadlSudave sguupiiazna lumsenivuioums
o 3 ! =) w o o o
MUugungiivesszul vldgUnsal lunsnaugu Ao Anhianuiou (Heater) mIviauezily
o ] (=3 - :’J o ¥ = o [ g)
M FUAUUYLNAAIT LI (SHTLS) ninuueihdoyaunlsziananSoudsufugamlSuns (Set
point) #1la5umnmindlduazmvguludiwesmailaunzilanlnsa Tasszuuldimsmmua
L] oy 9t A o 1 -] o 8 & 1
Hasunsgurgivesszne 1 weflesdunsilalavosnsvosinianuiou ¥19veg
= © o I o ¥ =] ° 1 = =4
gamgiszAnnu ld lasmsihagailiuan <1 fzmlildsrguugiisanyt vensnilszun

o a

1 2 =] = o o -
dagneonuunldansadanariumsniugulddnde Tavlinnudunius degiln 3.4

“u



C.%

100

39

il

e el o T e

NN 7YV S [

0

o TL
» time

31 3auaasnnuduiufsen hequugiivasnaifii]

A o ¥ d P 4 o o
Tﬁfﬁ)gllﬂ\]lﬁ'ﬂuvl‘lﬂuﬂ'liﬂ'l\ﬂ'UﬂQ"nﬂﬂﬂﬂﬂju 5 NTUANTWATI NN 3.1 HaSUATTTY

d
A Flowchart Tugai 3.5

P4 -
m13191 3.130u v lumsaaugugugl

mgmsal Nl )
1 mmanuIeuanila)
aUNgH
ganmn ila
aglurn
\ p , in
(aouznoumingend)
ag U9
v ¥ o ' ﬁlﬁ
(AUZADUHINATIAIT)
A1n1 1




40

START

250 sHT1s S |

Py &
GO TR pR L T }

TuinsnouInsamed
« 1 qcl 1
Whmgungiinen'ld

umimsfR sumoua

.

v )
UBENIN

»
anguauemlFuag .
TR PELI WL HNAGT

aflugag

)
i
{
1
|
]

iadhniou Tadrinudou

ithansetladih

Anudoumuaniug
ABUNN (Hold)

END
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M99 3.2 SwazBoavestennui g lumsde hldiginsadensey

¥o YA(byte) AINHING
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3 ! A . ar 3
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ar t =1 1
Tusdetieznaueneenily 3 daufe

3.3.5.1 IUAWANNAILATYI Python
s w 4 o
dinsunmissudenruninlulasnoulnsamed TaulinmisIddendu

bluetoothReadLine Tuniseudoyansun1ninuegaBluctooth 51

. o 1 l:‘ [ [)
message = droid.bluetoothReadLine(}.result # TI‘IﬂTimu‘L’l’ﬂﬂ’JWﬂiiJlJ'lwmﬂN‘lJQ‘ig‘ﬁ
9 [y 1 o o
ShowData = message# MimsnaaannitoauAn 13 luaanils ShowData®

droid.eventPost(stdout', ShowData) # d3don1weenTlugvuuves event ‘stdout’
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3.3.5.2 @ IUANANNAIUMY JavaSeript
L] o . t:‘i -] { ] 1
Tumsutiadonnuae 197905y substring(); Faviwmiiin lumathdeanyluus

A2%2909N9INTBAINE ATV IINLERNA Bluetooth (H1

#t msmladonim

droid.registerCallback('stdout', function(e) { // M1N1350A1910 event ‘stdout’
varstr=e.data; #/ ¥M3ifaaendan149I0 event v T3 ludwls s
var SpTemp = str.substring(0,2); // e SpTemp fio byteﬁ 1992
var Temp = str.substring(2,7); // i Temp fo byte ‘I'#I 3847
var Humid =str.substring(7,12); # 1%f1 Humid fio byte ﬁ 884 12
var Heater = str.substring(12,14); // 1911 Heater fio byte‘i:’ll 1304 14
var Damper = str.substring(14,16); // M Damper fio byte ﬁ 14949 16
var Time = str.substring(16); // %1 Time Ao byte 'ﬁ 161 byte ¢ Aty
yTemp = parseFloat(Temp);/ 1Uadn1 Temp Tiludnayneiioy
yHumid = parseFloat(Humid);// 111}a9A1 Humid Tihugnawnailon
inforTemp.push({x; xVal,y: yTemp});// ﬁ1msnﬁmi1qmwgﬁmﬂlu

array‘inforTemp’

inforHumid.push({x: xVal,y: yHumid}); // vamsisuinwiuast

! . array ‘inforHumid’
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b & o 1 or o o 1
dJannuiganuey ludlsnuiludeyalumanansid
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var chartTemp = new CanvasJS.Chart("chartContainer1",{ // ﬁmmmﬂ'ﬂsznﬂwaqﬂﬂﬂ

title = {
text: "Temperature Data",},// fuHaions o
axisX: {
title: "Time"},// fvuaieunu X
axisY: {
titte: "oelsius "}, // fvuAtouAL Y
data: [{ type: "line",

dataPoints : inforTemp}] }); # fmuadayanoziiiliueaslunsm
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3.4.1.3 1931 NUMITRA15H 1YY 5(Bluetooth)

37 3.10 anvarzva gy 5 Tuga Bluetooth Serial Module (HIC-06 Slave mode)[8]
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Tudmnaasnauazms ldanTlsunsy dsznenbidsveudaswa (LCD) naz
YunadmsulrauTlsunsy aegil 3.17 uaggyl 3.18 Tagrouannauoadd (LCD) Yu1A 4
UTTNA VITHADS 16 AIBNHT a1ITLTAIAQUNYI, A, fhfhﬂ%’ﬂé"@ﬂ!ﬁgﬁ, 1 Uy
Truanisdinm TaohauswanjunalumsifauTneahiaua g Tasnts Tlsunsuag
lulnsneuInsalans Arduine Mega 2560 Inu9pudairaueada (LCDidoNADNDIN
TuTnsnouInsawmaindlneavosueia (D8 DI DIO DI Di2 DI13) uazezl¥dadumnnlium

o s a 1 g [ ar ] oy o
T841a 10 Alalevy 2 AnaierlSuszaunnua e TMuia lanvesseuazanuduvo e
3.4.1.6 2995149114 Real-time Clock

4 =1 =] (] o [ 5 e
1119491052 UTMSAUTBYAA MU WTUUY SD Card AIHUTIRDIDIAY
: 4 o ' @ a A
295 19910 Real-time Clock tHoihisansdavaiadygimndnunnnisueniia insdeya
= 1] A o 2 [) o ) g d’ dl '
NI AN U NI UANAINUA1LE WY SD Card Tasmsas lduazld ididesi 5 1raa

1] o A ar 1 o
wazgaonnunein SCL spa  wodlulnsaonInsamesineiudimdaanauiin 492993

e
Tugiln 3.19

RTC1
RealTmeClock
0
GND
<L Do >——11/spa ©
GND 2L~ 3 ﬁ%
7
{ 5VDC) +5V
RTC

31 3.19 299sM3FouReIZMI1IReal Time Clock fTulnsnouInsaaei[7]

H - 2 A ' .
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4 =y ﬂ"l A 1 -
UM 3.21 HAMIAAAIIIINTTTOUAD Real Time Clock

‘ »
3.4.1,7 197 lulnsnenInsanes (Microcontroller)
TuniseonuuuavasveeszuuldidonlulnsnouInsanes 1414035
MHaunszga AVR Ngniiannlag Arduino  Tasannd 1001115100 Arduino  Taewanuu
A A A4 X ' 9 = A v e el 2
IA30911911¥971 Arduino IDE 2993A189 909520 Uil mstsaudany luTasaeu Insameinuiuy
A v 4 . d| ol
iefosns danuuaznIugy 1y Arduino Mega 2560 111 Ty Tasnou Insamesiinnuanse
o [} o =) 4 r
Tuszauan hiswgdumnEalumsilseuana nosaduyaievina e uas lugasien
Qo [ o >~y o
vudazn luheziiy Analog to Digital Convertor (ADC) Digital to Analog Convertor (DAC) Inter-
Integracd Circuit (IZC) Serial Communication Pulse-Width Modulation (PWM) Real Time Clock
= = a o/ o] P 5/ o A '
(RTC) 484 9z 199snviannaegiii 3.11 uazzali 3.12 inmsoenuyussleweiaduyaioning
[ :i r'd A [ 1 a é as o
Aam15197 3.2 uazvsnesaleunsszuingilnsaldiegnldlussvunulylasneuInsaaed

Arduino Mega 2560 SwaziduamMsIFonnondandlumsan 3.4
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AN 3.4?‘}15NllﬂﬂQﬂ']'iﬂi)Q‘l.'ﬂiﬂmN‘] ﬂ‘]JﬂDiﬂﬂﬂﬁﬂﬂiﬂqﬂiﬂﬁﬂﬂuiﬂiﬁlﬁﬂi

Pin Pin whi Fougilnsel
ATMega2560 Arduino
Reset Reset Suszun i 15190
+5V +5V s1wlides 5 Taadldgunssl | aunselmoueniianun
Gnd Gnd - s1eMides 0 Toadligunsel | qunsaimeventiavua
PEO ( RXDO/PCINTS ) Do Rx0) | iWunsudoyalumsdears | yays
PEL (TXDO) D1 (1x0) | Shundsdoyatumsdoms | yays
PE4 (OC3B/INT4 ) D2 Fhnudoyalumsdears | rTc
PES (QC3C/INTS ) D3 fhiandsdoyalumsftens | RTC
PE3 (OC3A/AIN1 ) D5 Digital Input 11 Enter
PH3 (OC4A) Do Digital Input 1]1] Minus
PH4 (OC4R) D7 Digital Input 1 Add
PHS5 ( QCA4AC) D8 Control bus L.CD
PH6 (OC2B ) D9 Control bus LCD
PB4 ( OC2ZA/PCINT4 ) D10 Address bus LCD
PB5 (OCIA/PCINTS ) DIl Address bus LCD
PB6 (OCIB/PCINTG ) D12 Address bus LCD
PB7 ( OCOA/OCIC/PCINT7 ) | D13 Address bus L.CD
PJ1 ( TXD3/PCINTIO ) D14 Digital Output Relay
PJO ( RXD3/PCINTY ) D135 Digital Qutput Relay
PH1 (TXD2) Di6 Digital Output Relay
PHO (RXD2) D17 Digital Output Relay
PD2 (RXDIINT2) DI9 Digital Output Chip Select
PCO(A8) n37 Hunivdoyalumsdoas | sHT 15
PG1 (RD) D40 Alundedoyalumsdoas | sHT 15
PL1 (ICP5) D48 Digital Qutput Servo
PB3 ( MISO/PCINT3 ) D50 fluasudedoya SD Card
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Pin Pin i FougUnsal
ATMega2560 Arduino
PB2 ( MOSI/PCINT? ) D51 flunFvdedoya SD Card
PB1 ( SCK/PCINTI ) D52 MvuAFgIMuIdEm SD Card
PBO ( SS/PCINTO ) D53 Digital Output SD Card

]

BARRAIT pRaAAdE fuE f

LR

..
Ll

Be=h, by

Lot Ter
e AL}
X oL
F T am =
o1 e
5T ) A

o

T o
o - ! =
st L
X =
'
2
F
1
3
i
1
'
"
Y T
L

el

gﬂﬁ 3.22 1995 lulasnon Insa@es Arduino Mega 2560




10

12 11
13 | 14 15 ?
19 =
; 8
17 -
16 e d - | 18
7
z
1 3 4 5 6

%ﬂl"ﬂ (WY

ARCUIND "

[] A .
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M3 3.5 oTwaeswesaoude luInsnowu Insataas Arduino Mega 2560

M elaY maitiende
1 LCD 16x4
2 144 add
3 ‘l!ﬂ Minus
4 1]11 Enter
5 Relay 4 Channel
6 YN
7 Vin
8 SHTIS5
9 SD Card
10 LED
It ﬂu Reset
12 RealTime Clock 1
13 Socket Power Arduino Board
14 Socket Analogl Arduino Board
15 Socket Analog2 Arduino Board
16 Board Socket PWM 1 Arduino Board
17 Socket PWM2Arduino Board
18 Board Socket Communication Arduino Board
19 Socket Digital Arduino Board
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310 3.25 uamaramsaaas luTnsaau Insamad Arduino Mega 2560 1199 WD AIFOUAD
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D103 326 vanwas 1 fugeadeuaield dimivihMessuaady 220
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dIUNTDINIUNUITUTAINADDNNITBUAAINALD AT A IAvazFana 141100 uaaHD
{ 4 1 s = &
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4.2.1 FEmInaneammaaevi)szinsnmdaiuj sHT1S

JUR 4.195imeT Tagamgl Agitent Ju 34970A

= ' =l . L ar d. é d L ol
msnarevezldines fagauunilAgient U 34970ad95100 419 Fauduiimeiia

gunqillauldviaiathenmocoupleliy Type K TumssiumpuuginmuludovTindeuduiiug

as 1’4 o

& o s Yl o w1 =g g A e = 1
SHT15 WG[ﬂHﬂ')iUEﬂﬂ'l‘Hu’m')ﬂﬂ'li;iﬂ!ﬂ{!iﬂﬁﬂ'ﬂ‘iZUUﬂ?UfJU lWUTﬂﬂ'I‘i!.lﬁﬂUlﬂU‘Uﬂ'lﬂ'J'liJ
1

A o ar o ar =9 = 44
AMAmaouueIRaiLg Tasazhmsnaasanugungiivesnd dweaalugin 4.19

gﬂﬁ 4.200099% )9 thermocoupletiifl Type K YULHININANDI

ol 1 A & Qs
’Jﬂﬂ1ﬂ')'lilﬂEI'Iﬂlﬂﬁﬂ‘u“IIﬂdF‘l']illi’ SHTI1S



4.2.2 wamsnaneinmsmageulsz@nsnneasul SHTIS

4.2.2.1 MNAEAIRaNIMAneam snadevlssEnEmwdiiu] SHT1S

M3 4.1 udawamsnaassguginwludoui

1 o '3 o 1
o Idoniimesuaza’iui SHT1S wazmaiw

A LA
ﬂﬁ’lﬂlﬂﬂﬂuﬂﬂ‘iﬁn'jﬂz SHTI15

. Q‘“"Qﬁﬁhm‘lﬁ("@ Mnm AmAnGeH
i ——— >= ..
U943 A3 myInCC)
l 24.6 251 0.5
2 24.7 25.1 04
] 247 25.1 0.4
4 24.7 25.1 0.4
5 24.7 25.1 0.4
6 24.7 25.1 04
7 24.7 25.1 0.4
8 247 25.4 0.4
9 247 25.1 0.4
10 24.7 25.2 0.5
1 24.7 25.2 0.5
12 24.8 25.2 04
13 24.7 252 0.5
4 248 25.2 0.4
15 24.8 25.4 0.6
16 24.8 254 0.6
17 24 8 253 0.5
18 24.8 253 0.5
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’ by a o o s 1
i]'lu‘lﬂ‘il'lﬂlllﬂﬂ'iltﬁﬁﬂ’.]iuf SHT15 uasniniuy

ﬂ' a or 1
AMAINADUVBINITY SHT15(1D)

19 24.8 254 0.6
20 24,8 25.3 0.5
21 24.8 25.2 04
22 24.8 253 0.5
23 24.8 253 0.5
24 24.8 253 0.5
25 25 25.2 0.2
26 249 25.2 0.3
27 24 8 25.1 0.3
28 24.8 253 0.5
29 24.8 253 0.5
30 24.8 25.2 04
AATIARIANADIINED 0.447

43msnarevissansamlumsniugudniniuiou

3 42tnsdununvetszing
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4.3.1 JEM3MINAneIMsnIVNIITANToY
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1wl vinduesihmsdunngamgiinieludeuduilu llmugaSudsidanunnse lulavezsu
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o 4> 1 P a A s & d W o ] an v ¥
AUNTIRHAILUANDUN 'J““lﬂTlNSﬂ”lﬁﬂNﬂ'l5ﬂﬂﬂ1i'ﬂ1‘ﬂu GNl‘lJuﬂ'lmﬁﬂﬂHLHu11qugn1ﬂ%u

o B o =
getegadiuaudmaztunssunmsanquueslulnineu Insames
4.3.2 HEMINABRINIAIVRUTIT A TOU

4.3.2.1 MAWANITHILEAIRAN TNARRINIAIVANA 1A NN TouTigal Sudves

[
A

aRYIAH 50 °C AT

M 4.2 taaanamsnaasaguugineluden woza

o A o Q” =y 1] ar
AnunaIamasunRlSuRIvBIgUNYIiiIAY 50 °C

adaft 1
s gaun gl Snﬁnm‘:aa ﬂ'1f:nu
O WNNNIOU | AIAAdeU (°C)

Gudy | 3292 ila ]

| 35.90 fila -

2 38.32 e -

3 40.36 ila -

4 42.24 1l -

5 43.96 11a -

6 45.52 ila -




4 o :
M7 4.2 ueraHaminanesgungiinwluden uazm
4 J ¥ ' ol
ANUAARTOUNYALT UAIvB g IIMINY 50 °C

¥4
ATIN 1(A9)

7 46.90 11la -

8 48.28 (1a -

9 49.47 e -

(0 50.57 ila 0.57
11 50.09 ila 0.09
12 50,17 1ln 0.17
13 50.42 ia 0.42
14 50.73 1la 0.73
15 50.93 1ln 0.93
16 50.26 ila 0.26
17 49.29 1la 0.71
18 49.74 e 0.26
19 50.60 1a 0.60
20 51.00 ia 1.00
21 49.54 ia 0.46
22 49.46 ala 0.54
23 50.64 11la 0.64
24 50.07 ila 0.07
25 48.98 ila 1.02
26 50.58 e 0.58
27 50.13 1a 0.13
28 49.05 ia 0.95
29 50.34 1la 0.34




M13199 4.2 uarasranIInaasguviinwludou uazm

i l:l s é’l & J o
ﬂTI1]ﬂﬂ’lﬂlﬂﬁﬂuﬂ?ﬂﬂiﬂﬂﬂﬂﬂiqmﬂﬂuﬂtﬂ1ﬂﬂ 50°C

&4
3N 1(9D)

30 50.49 a 0.49
31 49.12 ila 0.88
32 50.42 fla 0.42
33 50.26 ia 0.26
34 49,05 11la 0.95
35 50.75 tila 0.75
36 49.68 1a 0.32
37 49.73 1 0.27
38 51.03 il 1.03
39 49,28 a 0.72
40 50.44 1Wla 0.44
41 49.94 ila 0.06
42 49.64 1Wa 0.36
43 51.03 1la 1.03
44 49.25 ila 0.75
45 50.64 il 0.64
46 49.66 1a 0.34
47 49.82 1la 0.18
48 50,98 ia 0.98
49 49.20 ila 0.80
50 50.52 (ila 0.52
51 50.07 ila 0.07
52 49.03 ia 0.97
53 50.37 la 0.37

75



MINT 4.2 waRaran1snanssguniinislugey uazm

) 1 ¥
Aruamamieuiyalliuaivesguugiiiini so °c

A33N 1(A0)

54 50.74 ila 0.74
55 49.38 a 0.62
56 50.16 ila 0.16
57 50.87 ia 0.87
58 49.24 ia 0.76
59 50.26 a 0.26
60 50.69 ia 0.69

fi'lﬂ’)'ll.lﬂﬂ'lﬂlﬂfd;ﬂumgﬂ(“C) 0.547
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Temperature(°C)
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B> A Y/ 8/

a

13
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Time(Minute)

Lt}
o

—
<+

wy
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49
53
57
61

UM 4220 Mugasnuduiuivesgumgiiuaziat o uih o B 60 7

1IN 50 °Cat
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»
ar

mlfunavesgungi
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4.3.22 msruazpiuanswaminaasinsniugudhansieutigadiudvea

¥
s o

aungi 50 °C AT 2

M1 4.3 urasramanaassguuginotugdon uazm

A { a zl -y 1 o
ANuAMAINaoUNYA LT UAYDQuUUYTVIIRY 50 °C

nfaf 2
i auHgH 21‘iﬁnmjm m;uﬂnm
°C) MITANNIOU {naan("C)

Budu | 32.13 e -
] 37.37 e -
2 39,88 e 1
3 42.19 iila -
4 44.24 13l -
5 45.97 (a -
6 47.96 e -
7 49.47 ila -
8 50.89 {a -
9 48.93 ila -
10 50.95 e -
11 50.86 i -
12 51.01 Ua 1.01
13 49.71 ia 0.29
14 49.70 ila 0.30
15 50.77 1Wa 0.77
16 49.35 1la 0.65
17 50.47 ila 0.47
18 49.93 i 0.07




M3 4.3 uanawansnanssguuiinielugdon azm

: A s g} = 1 ar
AnuRmIANIoUNYRlfURIUBIQUYRIIMIAD 50 °C
»

R GE)

19 50.34 il 0.34
20 49.97 ia 0.03
21 50.01 1l 0.01
22 50.41 ia 0.41
23 49,89 il 0.11
24 49.97 a 0.03
25 50.21 (e 0.21
26 49.58 U 0.42
27 50.67 a 0.67
28 48.95 ifla 1.05
29 51.00 ia 1.00
30 49.83 W 0.17
31 49.69 ia 0.31
32 50.64 (a 0.64
33 49,02 la 0.98
34 51.07 a 1.07
35 49.65 il 0.35
36 49.84 a 0.16
37 50.53 e 0.53
38 49.14 i 0.86
39 50.98 i{a 0.98
40 48.95 e 1.05
41 50.83 Ta 0.83




m31ah 4.3 naaspamsnaassguugiiniwlugou uazm
[] 1 »
AuARIANRoUNYA S U WeguM TN 50 °C

L,
A3af 2(aAv)

42 49.82 ila 0.18
43 49.76 Tn 0.24
44 50.61 e 0.61
45 48.97 1ila 1.03
46 50.45 ia 0.45
47 50.03 iln 0.03
48 49.39 ia 0.61
49 50.87 fla 0.87
50 48.91 ila 1.09
51 50.32 a 0.32
52 49.97 ila 0.03
53 49.46 ia 0.54
54 50.89 a 0.89
55 48.95 ila 1.05
56 50.80 ta 0.80
57 50.07 1a 0.07
58 49.59 1a 0.41
59 50.53 e 0.53
60 49.50 1la 0.50
ﬂ'm'amﬂmnmﬁaumﬁu(“(:) 0.539




20

Set Point 50°C

60

50 -
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I ;
40
: 7
s 30
ey
2
g 20
S

10

0

F o e A S NN NSRS 2 % 8 ORo3
Time(Minute)

:: e o o ] A =2 4 < a’; oy
N 423n Muansnnudniusussgumgiinaznal o 1iHH 0 84 60 nyadiudaveungil

MM 50 °CATaN 2

] »
L)

4.3.2.3 msauaznviaanansnaneansnIvgud hinnsieunigalSudues

o ]
o =

UMl 50 °C A¥aT

M3 4.4 Lanaramsnaaesgangiineludou uazm

e T o
ANUAMANAsUA AL uaIvesguUAIInIAY 50 °C

¥
ar

=n

ATIN 3
4 | 2emgll | meinuves ANNAMA
wInn .. Y 2
C) MinnuIeu INABU("C)
Sudu | 3840 G -
1 42.02 e -
2 44.48 ila -
3 46.65 ila -
4 48.35 iWa -
5 49.89 la -




M3 4.4 uasIHaMsnAnaIgUnHineludel uazm
4 A o g’ = 1 at
AnupaanaeuhyalSuAvesguugiiniiiu so°c

G

6 50.24 (Ta -

7 48.96 iwa -

8 49.36 la -

9 50.33 1la -

10 50.78 ia 0.78
1 49.04 it 0.96
12 50.79 e 0.79
13 49.03 1la 0.97
14 50.72 la 0.72
15 49.13 1la 0.87
16 50.78 1a 0.78
17 49.06 ia 0.94
18 50.84 ila 0.84
19 49.09 ta 0.91
20 50.82 (e 0.82
21 48.97 (ln 1.03
22 51.03 a 1.03
23 49.03 ila 0.97
24 50.99 ila 0.99
25 49.34 ila 0.66
26 50.26 ia 0.26
27 49.83 e 0.17
28 49.71 ia 0.29




M 3137 4.4 uaRIHANMINAaRIRUUNnwiugoy naza

‘i { v u’; Q‘ 1 a
ﬂTIiJﬂﬁ'lﬂlﬂﬁﬂuﬁ?ﬂﬂiﬂﬂﬁﬂlﬂ@qmﬂgﬂm'lﬂﬂ 50°C

v
or

A33% 3(#)

29 50.28 wa 0.28
30 49.75 i@ 0.25
31 50.34 ila 0.34
32 49.87 ila 0.13
33 50.20 (e 0.20
34 50.01 ia 0.01
35 50.07 ila 0.07
36 50.02 ia 0.02
37 50.10 e 0.10
38 49.85 in 0.15
39 50.05 ia 0.05
40 49.74 1la 0.26
41 50.43 ila 0.43
42 49.24 1la 0.76
43 51.07 ila 1.07
44 49.38 la 0.62
45 50.31 a 0.31
46 49.82 1Wa 0.18
47 49.70 i 0.30
48 50.56 e 0.56
49 49.16 a 0.84
50 50.87 1la 0.87
51 48.97 il 1.03




M3 4.4 taaramInaasIgamgiinielugey uaza

A { ar ﬂv) = i Lol
AnuamanasuhynliunIveIgurgiiniii 50 °C

A399 3(AD)

52 50.52 ia 0.52
53 49.35 Wa 0.65
54 50.12 Ta 0.12
55 50.14 inla 0.14
56 49.42 a 0.58
57 50.76 ila 0.76
58 49,10 ila 0.90
59 50.85 1la 0.85
60 48.95 nla 1.05

fhm'mamﬂmﬁaum?;ﬂ('t) 0.563
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4.3.2.4 msrnaznsuaawamsnaasanismugudhinnieudigaludives

Qeuvgi 55°C

m5197 4.5 ugaananIsnanessgunginlugen uaza

4 A o
FI’J’IiJﬂﬂ’Iﬂlﬂﬁﬂuﬂi}ﬁ‘]Jﬁ‘U

»

ADIYUHYIIYIIA55°C

ﬂ%ﬂﬁ 1
e MU 21‘51’11&1“20\1 fhﬂ:n.l
(°C) WIANNIBY | AMAINABHU('C)

sudy | 3613 e ]
1 42.05 ila .
2 44.49 fla 3
3 46.34 ila X
4 47.89 ila -
5 49.40 1fa i
6 50.68 1{a 4
7 51.77 ila -
8 52.84 ila -
9 53.76 e -
10 54.59 ila _
il 55.42 il -
12 53.98 W -
13 55.42 a 0.42
14 55.99 1la 0.99
15 55.93 1a 0.93
16 55.21 ia 0.21
17 54.83 ila 0.17
18 54.18 1la 0.82

34



MINTA 4.5 warawanisnaassgumgiiniludou nazm
g ‘:i @ a‘l = r Qr
anunaaniounymlSunsvoaqunglininussec

A399 1(AD)

19 54.34 Wa 0.66
20 54,95 Ala 0.05
21 55.35 1la 0.35
22 55.62 ila 0.62
23 55.92 1la 0.92
24 55.56 il 0.56
25 54.30 ia 0.70
26 54.47 nla 0.53
27 55.17 Wa 0.17
28 55.59 11l 0.59
29 56.01 1 1.01
30 54.58 il 0.42
31 54.16 fa 0.84
32 55.06 il 0.06
33 55.65 wa 0.65
34 55.97 (1la 0.97
35 54.79 1la 0.21
36 54.00 i 1.00
37 54.99 nla 0.01
38 55.57 1{la 0.57
39 55.96 1n 0.96
40 54.27 a 0.73
41 54.87 ila 0.13




M9 4.5 uanaramsnaassgungiinieludov nazm
A { ar g) oo o
anunaAnaouhgaliuaeguMpiinhiiussc

kL []
A3 1(AD)

42 55.51 11l 0.51
43 56.02 ia 1.02
44 54.13 la 0.87
45 55.04 11la 0.04
46 55.36 i 0.36
47 55.67 e 0.67
48 55.89 la 0.89
49 55.57 ila 0.57
50 54.65 i 0.35
51 53.99 ia 1.01
52 54.81 W 0.19
53 55.21 il 0.21
54 55.46 1la 0.46
55 55.60 1Wa 0.60
56 55.98 e 0.98
57 55.59 ila 0.59
58 54.80 1la 0.20
59 54.09 ila 0.91
60 54.81 1la 0.19

AMMINTIAINABUMENCC) 0.568
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Temperature(°C)
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Time(Minute)
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49
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U
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a:i @ o o =) ad =1 = v oy
s 4.25n:i1ﬂuﬁmm1uﬁnwuwmqmngmmmm o WINN 0 04 60 Wgﬂﬂiﬂﬂﬂﬂlﬂﬂqmﬁgﬂ

i []
N 55°CATIN |

w o iV =i o :';
4.3.24mnunznivuaasrommanssmsniugudiinnuTeungadiudives
aN il 55 °C
M15147 4.6 uerdnamsnaaosgunginwlugdou uazm

q H Y 1 at
AnunmAnasun IRl udeIgungiiminussc

v 4
A590 2
g | R0mgl | mavhauves ANNADIA
I . Y 4
(°C) IMANUIOU I U(°C)
Sudu | 39.50 iwa -
1 43.17 il -
2 45.59 il -
3 47.64 1la -
4 49,34 e -




M7 4.6 uaaaRamsnaasagumgiinilugoy nazm

{1 a

ﬂ'.nuﬂmmﬂﬁiﬂuﬁgﬂﬂ%’unwmqmﬂgmﬁﬁu.‘;?‘c
avail 2(A0)

5 50.89 e -
6 52.27 e -
7 53.50 il -
8 54.61 fla -
9 55.55 e -
10 55.44 ila -
11 55.85 e -
12 55.13 Il -
13 54.55 ala -
14 53.84 ila -
15 54,07 il 0.93
16 54.19 1la 0.81
17 54.09 in 0.91
18 53.89 e 1.11
19 54.59 a 0.41
20 55.45 (a 0.45
21 55.93 la 0.93
22 54.47 ila 0.53
23 54.81 1Wa 0.19
24 55.71 ila 0.71
25 54.50 ia 0.50
26 54.76 ila 0.24
27 55.97 e 0.97
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M3 4.6 uamaHamInanasgurgiinieludon naza
[ ] 13
ANMAMANABNNAYTUATYDIgUNYIIIAYSSC

ATIN 2(AD)

28 54.11 ia 0.89
29 55.10 (e 0.10
30 56.00 i 1.00
31 54.57 il 0.43
32 55.97 Wla 0.97
33 54.13 la 0.87
34 55.23 ila 0.23
35 55.54 ia 0.54
36 55.01 ila 0.01
37 56.04 7 1.04
38 54.20 ila 0.80
39 55.85 1la 0.85
40 53,98 (1l 1.02
41 55.80 e 0.80
42 53.97 e 1.03
43 55.87 e 0.87
44 53.95 iia 1.05
45 55.79 ia 0.79
46 55.36 {a 0.36
47 54.32 1la 0.68
48 55.86 (la 0.86
49 54,08 e 0.92
50 55.05 il 0.05
51 55.40 1ila 0.40




A15197 4.6 taAIHaMsApIgURYINwTudol Laza)
A { ar z’ = 1] r
ANUAMIARABUN AT UR W QUNliINISSC

A
ATIN 2(nD)

52 54.21 ia 0.79
53 55.93 e 0.93
54 54.89 a 0.11
55 55.57 Ua 0.57
56 55.17 il 0.17
57 54.41 la 0.59
58 55.75 e 0.75
59 55.11 il 0.11
60 55.94 il 0.94

Fhﬂ'll‘lllﬂmmﬂﬁﬂumﬁﬂ("@ 0.663
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1 »
=

4.3.2.5 mMatasnviaaIRan imaasamsnuguahnneunigalTudaves
QUNG 55 °C
= - o '
AN 4.7 uananamsnaaeganginelugon uazam

»

anunaanaeuhyalSudvesguingiinhiussec

ataft 3
g | Bongd [ mahauves ANUANA
AN — . 4
O MANNION 1NABU(C)
Sudu | 3533 e -
1 45.73 il -
2 49.61 ile -
3 52.04 ila -
4 53.94 ila .
5 55.53 ala -
6 53.93 Wl -
7 54,25 ila -
8 54.64 nla -
9 55.66 ila -
10 54.74 e -
11 55.19 ila -
12 55.59 ila -
13 54.63 e -
14 55.8 ia 0.80
15 55.21 iwla 0.21
16 55.28 ({a 0.28
17 55.33 ia 0.33
18 54.41 Wa 0.59

9



M9 4.7 iaasmaminasesgaungiinwludou uazm

el

A ar zﬂ = ’ or
ﬂ'ﬂlJﬂ’ﬂ']ﬂlﬂﬁﬂu‘lflQﬂﬂiﬂﬂ@ﬂ]ﬂﬂqmﬂ{}ﬂm1ﬂﬂ55°c

n399 3(#0)

19 55.62 ia 0.62
20 54.41 e 0.59
21 55.63 ila 0.63
22 55.34 ila 0.34
23 54.81 pie 0.19
24 55.71 ila 0.71
25 54.49 ila 0.51
26 54.76 la 0.24
27 55.97 1la 0.97
28 54.11 la 0.89
20 55.23 a 0.23
30 56.35 1la 1.35
31 54.57 a 0.43
32 55.97 1a 0.97
33 54.13 ia 0.87
34 55,23 ia 0.23
35 55.54 ila 0.54
36 55.01 ila 0.01
37 56.04 e 1.04
18 54.2 ala 0.80
39 55.85 Wa 0.85
40 53.98 e 1.02
41 55.24 ila 0.24




M3 4.7 yaasHamanaassgunginielugou uagm
q IJ ar Q’J = lJ a
anurarmiouiyal3uaivesguuglin1nussec

A349 3(#p)

42 53,97 Al 1.03
43 55.87 ia 0.87
44 55.53 ila 0.53
45 55.44 e 0.44
46 55.85 ia 0.85
47 54,32 1) 0.68
48 55.86 e 0.86
49 54.18 Wa 0.82
50 55.05 e 0.05
51 55.21 ia 0.21
52 54.42 a 0.58
53 55.93 il 0.93
54 55.32 ila 0.32
55 54.43 ila 0.57
56 54.81 ila 0.19
57 55.71 ila 0.71
58 54.55 Un 0.45
59 53.84 ila 1.16
60 54.07 e 0.93
Fi'lﬂﬂl!ﬂﬁ1ﬂlﬂa‘ﬂumﬁlﬂ(°(3) 0.594




Temperature("C)
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Time(Minute)

L
o

94

H ar ar =y J A o &)
3l 42705 lnaasnnudiiuivesgungiuazinn v wiitn 0 61 60 MymlSuAuBIguNgil

b4
ar

WA 55°CATIN 3

4.3.2.5 MINAAIHANTNABBIN 5AWANA WA G euTigaUSuR e sgamgiieoc
M 3197 4.8 uasamsnanssgunginiulugoy uazen

A { o g} =y ] ar
ANuAMAnaaunIAlFUAIB Y IIMINY 60°C

$ 4
AFIN 1

o4 | BIMgd | MsiNuves AR

o v o y A
cC AMANHITOU AMNARIBH("C)

Fuau | 35.12 dla -

1 38.58 ila -

2 41.29 il -

3 43.56 nla -

4 45.76 la -

5 47.70 ila -

6 49.42 1la -




M7 4.8 uaAsHanINAaBIgUnIn1e udou uazm

’
=

[ I 4
AnuAMAaU YAl unwesgurg ity 60°C

¥
ar

A9 1(@e)

7 51.07 Al -
8 52.56 11le -
9 54.00 e -
10 55.25 1a -
11 56.39 1ia -
12 57.44 e -
13 58.42 fila -
14 59.33 1l -
15 60.10 1 -
16 60.91 e -
17 61.01 ila 1.01
18 60.14 e 0.14
19 60.20 ia 0.20
20 60.97 (ifa 0.97
21 60.79 1l 0.79
22 60.91 e 0.91
23 60.99 e 0.99
24 60.23 a 0.23
25 58.88 e 1.12
26 60.36 (a 0.36
27 60.80 ila 0.80
28 60.97 1l 0.97
29 59.53 ia 0.47




M13197 4.8 uaasHamsnaassganniinieludey uaza
AnuamandeuynliuAIB g BYlimIcy 60°C

CHRIGE))

30 58.98 la 1.02
31 58.90 1wa 1.10
32 60.07 fla 0.07
33 60.74 il 0.74
34 60.46 ila 0.46
35 59.83 (Wa 0.17
36 60.80 1l 0.80
37 60.49 ila 0.49
38 58.90 ila 1.10
39 59.53 1l 0.47
40 60.40 wln 0.40
41 60.87 iln 0.87
42 59.27 1la 0.73
43 59.29 Wa 0.71
44 60.37 (e 0.37
45 61.01 1la 1.01
46 59.28 ila 0.72
47 60.09 ala 0.09
48 60.89 (1a 0.89
49 59.42 Ua 0.58
50 60.13 Wa 0.13
51 60.80 1wa 0.80
52 59.75 la 0.25
53 59.16 Al 0.84




A13°197 4.8 taAIRan s nAaIguniinwlugdoy uazm

4& { 9’ 5 ] 1 <
ANUAMIAINABUNYALS UAIIgaIHA LN 60°C

AT 1(#0)

54 60.41 {a 0.41
55 60.95 fila 0.95
56 60.32 ila 0.32
57 58.91 il 1.09
58 59.27 la 0.73
59 59.87 e 0.13
60 60.29 ila 0.29

AANURMAIRABUIREE(CC) 0.629

Temperature("C})
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M50 4.9 uarnaHamsnanssganiinwluden uazm

] »
&

ANuAMIAndoUNIAYS UATYBIgUHYNIMIAY 60°C

¥
o

=h

AFIN 2
i pngi :ﬁﬁwmjm m;unnm
(0 AIMANNITOU 1naeU('C)
Gudu | 39.90 ila .
1 44.43 ia .
2 47.16 wa .
3 49.35 ila .
4 51.26 ila .
5 52.85 e A
6 54.29 e !
7 55.62 1l |
8 56.65 ila !
9 57.76 a y
10 58.61 e B
11 59.44 il B}
12 60.24 e )
13 60.92 Ha )
14 59.91 ia 0.09
i5 60.25 a 0.25
16 60.98 e 0.98
17 60.26 1a 0.26
18 58.81 ila 1.19
19 59.99 Ja 0.01
20 60.88 ta 0.88




M3 4.9 wraranismaassgungiinieludon uaza

A i s :‘J =y 1 9
anuamanaeunyaliunIve gty 60°C

[T
o

A399 2(vin)

21 60.91 iln 0.91
22 59.57 ila 0.43
23 60.20 il 0.20
24 60.96 Wa 0.96
25 60.07 e 0.07
26 60.97 Wa 0.97
27 61.01 a 1.01
28 60.07 ta 0.07
29 59.59 ia 0.41
30 59.04 Wa 0.96
31 59,87 e 0.13
32 60.35 il 0.35
33 60.75 ila 0.75
34 60.20 ia 0.20
35 59.31 e 0.69
36 60.25 ila 0.25
37 60.86 Wa 0.86
38 60.48 ila 048
39 58.85 Wa 1.15
40 59.55 il 0.45
41 60.26 1l 0.26
42 60.83 ia 0.83
43 61.04 ia 1.04




M99 4.9 uaaamInaassgmvgiinelugou naza

é { o 5 = L] @
R ﬁ'lﬂlﬂﬂ'ﬂu'ﬁﬂﬂﬂ TUAIVRIQUHGUININY 60°C

AT 2(#0)

44 59.28 Ta 0.72
45 59.41 1la 0.59
46 60.33 (a 0.33
47 60.87 e 0.87
48 59.96 1la 0.04
49 59.41 Al 0.59
50 60.41 ila 0.41
51 60.99 ila 0.99
52 59.25 i 0.75
53 60.02 e 0.02
54 60.95 wa 0.95
55 59.37 Ua 0.63
56 59.83 1Wa 0.17
57 60.91 il 0.91
58 58.97 e 1.03
59 60.48 aln 0.48
60 60.18 ia 0.18

fhﬂ’,nuﬂmmﬂ?iﬂum?w("c) 0.570
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Set Point 60°C
70
60 —W
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Temperature(°C)

= 2] =) o i~ L
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53
57
61

Ly vy h Lyl
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49
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Time(Minute)

{ o o = { A o 5 =y
Uil 429nsuarasnwduivivesgungiinazna a waiiii 0 §9 60 igalfudsvesgungd

" & d
IMAaY 60°Cnidn 2

M1 4.10 LaaranINaasdgunginwiudou
1 : { e 5 =
uazmaNuRmmAIouNgali v gungimiiy

60°CATaN 3

4 | ool | marhanuues ANNAMNA
NN .. y 2
C) | fmanuieu INAOU("C)
Gudu | 30.88 ia -
1 42.09 e -
2 46.30 e -
3 49.05 Wa -
4 51.07 1a -
5 52.82 ila -




1 o o
M31471 4.10 uapsHamsnAasgunginslugoy

1 i A ar é’l oy I s
1Lazmmmﬂmmﬂﬁﬂu‘nqﬂﬂsumwmqmﬂqnm mu

&4

60°CA3IN 3(AD)
6 54.29 1la -
7 55.61 ila -
8 56.67 la -
9 57.70 ila -
10 58.64 a -
i 59.47 e -
12 60.14 1l -
13 60.83 la -
14 60.85 (e -
15 60.35 1la 0.35
16 60.25 ila 0.25
17 60.38 1la 0.38
18 60.71 ifla 0.71
19 60.32 ia 0.32
20 59.73 ia 0.27
21 58.81 Wa 1.19
22 59.97 ila 0.03
23 60.67 ila 0.67
24 60.95 ila 0.95
25 60.96 ila 0.96
26 60.93 ta 0.93
27 61.03 U 1.03
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Pin Number Pin Name Mapped Pin Name
i PG5 ( OCOB ) Digital pin 4 (PWM)
2 PEO ( RXDO/PCINTS ) Digital pin 0 (RX0)
3 PE1 { TXDO) Digital pin 1 (TX0)
4 PE2 ( XCK(0/AINO)

5 PE3 ( OC3A/AIN1 ) Digital pin 5 (PWM)
6 PE4 ( OC3B/INT4 ) Digital pin 2 (PWM)
7 PES ( OC3C/INTS ) Digital pin 3 (PWM)
8 PE6 { T3/INT6 )

9 PE7 ( CLKO/ICP3/INT7 )

10 VCC VCC

11 GND GND

P2 PHO (RXD2) Digital pin 17 (RX2)
13 PHI (TXD2) Digital pin 16 (TX2)
14 PH2 ( XCK2)

5 PH3 (OC4A) Digital pin 6 (PWM)
16 PH4 { OC4B ) Digital pin 7 (PWM)
17 PHS5 ( OC4C) Digital pin 8 (PWM)
18 PH6 (OC2B ) Digital pin 9 (PWM)
19 PBO ( SS/PCINTO ) Digital pin 53 (SS)
20 PB1 ( SCK/PCINT ) Digital pin 52 (8CK)
21 PB2 { MOSI/PCINT2 ) Digital pin 51 (MOSI)
22 PB3 ( MISO/PCINT3 ) Digital pin 50 (MISO)
23 PB4 ( OC2A/PCINT4 ) Digital pin 10 (PWM)
24 PB5 ( OCI1A/PCINTS ) Digital pin 11 (PWM)
25 PB6 ( OC1B/PCINT6 ) Digital pin 12 (PWM)
26 PB7 ( OCOA/OCIC/PCINT7) Digital pin 13 (PWM)
27 PH7 (T4)

28 PG3(TOSC2)
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29 PG4 (TOSC1)

30 RESET RESET

31 vCC VCC

32 GND GND

33 XTAL2 XTAL2

34 XTAL1 XTALI

35 PLO(ICP4) Digital pin 49

36 PL! (ICPS) Digital pin 48

37 PL2(T5) Digital pin 47

38 PL3 ( OC5A) Digital pin 46 (PWM)
39 PL4 { OC5B) Digital pin 45 (PWM)
40 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/INTI ) Digital pin 20 (SDA)

45 PD2 ( RXDI/INT2 ) Digital pin 19 (RX1)

46 PD3 ( TXDI/INT3 ) Digital pin 18 (TX1)

47 PD4 (ICP1 )

48 PDS ( XCK1)

49 PG (TL)

50 PD7(TO) Digital pin 38

51 PGO{ WR) Digital pin 41

52 PG (RD) Digital pin 40

53 PCO( AB) Digital pin 37

54 PC1(A9) Digital pin 36

55 PC2 ( A10) Digital pin 35

56 PC3 (All) Digital pin 34

57 PC4(A12) Digital pin 33
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58 PC5{ Al3) Digital pin 32
59 PC6 ( Al4) Digital pin 31
60 PC7 (A15) Digital pin 30
61 VCC VCC

62 GND GND

63 PJO ( RXD3/PCINTY ) Digital pin 15 (RX3)
64 PJ1 ( TXD3/PCINTIO ) Digital pin 14 (TX3)
65 PJ2 { XCK3/PCINT1I ) |
606 PJ3 (PCINTI12)

67 PJ4 (PCINTI3)

63 PJ5 ( PCINTI4 )

69 PJ6 (PCINT 15)

70 PG2 ( ALE) Digital pin 39
71 PA7 (AD7) Digital pin 29
72 PA6 ( ADG6) Digital pin 28
73 PA5 ( ADS) Digital pin 27
74 PA4 (AD4) Digital pin 26
75 PA3 (AD3) Digital pin 25
76 PA2 (AD2) Digital pin 24
77 PAL (ADI) Digital pin 23
78 PAO (ADO) Digital pin 22
79 PJ7

80 VCC VCC

81 GND GND

32 PK7 ( ADCI15/PCINT23 ) Analog pin 15
83 PK6 ( ADCI4/PCINT22 ) Analog pin 14
84 PKS5 ( ADCI3/PCINT21 ) Analog pin 13
85 PK4 { ADC12/PCINT20) Analog pin 12
86 PK3 ( ADC11/PCINT19) Analog pin 11
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87 PK2 { ADCI0/PCINT18 ) Analog pin 10
B8 PK1 ( ADCY9/PCINT17) Analog pin 9
89 PKO { ADC3/PCINT16) Analog pin 8
90 PF7({ ADC7) Analog pin 7
91 PF6 ( ADC6 ) Analog pin 6
92 PF5 { ADCS/TMS ) Analog pin 5
93 PF4 ( ADC4/TMK ) Analog pin 4
94 PF3 ( ADC3) Analog pin 3
05 PF2 ( ADC2) Analog pin 2
96 PF1 (ADC1) Analog pin 1
97 PF0O { ADCO) Analog pin 0
98 AREF Analog Reference
99 GND GND

100 AVCC VCC
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. SHTIx (nckeling: ‘SHT10, SHTIH

SENSIRION

Trd Bekin CollFany

Datasheet SHT1x (SHT10, SHT14, SHT15)

Humidity and Temperature Sensor

¢ Fully calibraled

Digital output

o Low power consumption

Excellent ‘ong term stabilty

SMD type package - reflow solderable

&

s &

ad BHTIS) I

| Sendikn's mmuuummmmrmumw

* and omporabre sonmons, The senaois ilogeai sansor

" aloments phis nigesl procasgng on a Dy oot prisl and
Coprnidy o kify colbrated dignd wulpsl A ke

capaciive sensor slameol bs used for whifve
hurkity whila |enparshure.b. nmmdby a. bond-gip.
sonsor. Tho 4 CHOSens® Kehnology

)CeRonl yand kang b slabily. Bolly swnapes

aro seanleasy ‘coupled To'n 14H1 snalog b il
cotwarhy aral 8 -coral Intoriace clrll, This' roalis b

iamaWMahlmneMIw'_
lmﬁv@buhﬂdumm(mq

Dimansiony
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Atwt

T we

o i T
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Figure 11 Drawhg ¢l SHTix cowor packadng, dirmoncons in
mm {imm = 00Nirch). Sensor lhd ghvas" (1" b ST =
ananimdo, Conlbocts aro assgned as kilows: 1:GHO, 2DATA,
250K, 4v00.

Sensor Chip

SHIT 1% V4 = for vhich I dotssheot aplis - lalwes a
verslon 4 Slicon sendor chit Besidea a hakdity and a
bmpeaire sengr the chip contains an amplifky, AID
oorwersr, OTP fiomory anda digital intrface. VA sensors
can b ideniifed by the siphe-numanic lsosabiity code on
the seroor cop - sea axomph "ASZ" asda on Figurs 1,

Material Confents

Whils the sansor 5 made of & CHOY dhip e 3ensir
housing condss of an LCP cagy vithepoxy giob lop an an
R4 sibalrale. The dovion B kily FoHS and WEEE
gnDEplmt,hnlhlmolm,Od. Hg Cr{B+), P3D and

Evaluation Kits

For sasor Fal measuremenls, lor qualiicaion of he
senaor of owen apardmentd applicatbn of tho sananr
fhero ks an evaluaion kit EX-42 avallable inchuding songor,
nard a5 s0KviBro D INGrEos WAD & O,

For mare sophlsiealed and demanding moaswrementa a
mufli porl ovaluatbn kil EK-HS ks avadabio which altvws for
paralied np picaton of up 0 20 sansors.
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Dalachel SHT1x THE _-sensﬂl! BD!R?AN‘I‘N
Sensor Performance
Rolativo Humidity Temporalure
(Raramoiai = |Ceinditb | b [ b | mex | s Povrigler . [Condon | mh | - | ener [ s
. a4 (005 [ 005 | %R0 e Jan Jeon | %
] ]
Rmcdim plz|r]|m Reechukn 2| W] 4|0
Acouracy ? |tpie .5 Y.RH Accuracy? hpicd 105 o H
SHT10 |madmat s Figuro 2 SHT 10 madmd 0 Figrirn 3
HTH [rrecdimat o) Pigura? SHTH jmednd & Figure 3
aearwyz  [hpld 420 ] %RH Aooracy?  |hpkd [ tna] <
|[amis manimal st Pigura 2 ST 15 ] 500 Figuro 3
[Reposibitly [a0. *RH Ropoal:bity [ a1 | "~
[Replacxmant by insechargaatic [Roplacamon fuly hibrdwngoabl
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Packaging Information
oensa Tyve | Pockeghy | Quently | Osor Rmber
IsHT10 TepokFead | 200 | 1-fomig-¢d
Tmpodind [ 10 1- 100051 (4
HT 1 Topadfod | 4@ 1-1000%8-(4
Tpokfed | 200 | 1.100524-14
Tepo & Fod [1) 1-100085-(4
SHT 18 TrpnA R | 4@ 14000

4 Vaon muybe Howr b srvioments sth high conimis of solitls apnk
onwimrht. Soo Sorsian 13 of Uoes Cuids,
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Users Gulde SHT 1x

1 Application information

1.1 Opomting Conditiors

Sonsor works stbible wiihin recommended ncsnal rango -
st Fliguro 4. Long lrm exposunes © condifons outsid
nomal range, cspedally al humklly >B0%RH, may
lomporarly offapt tha RH algnal {+3 %RH alter 60h), Aller
relumn © nonnal range # wil dowly rolum DOuards
calltwgion sisb by el See Secion 1.4. "Recondiionhy
Procodure™ b aocalerale elminating ho ofeal, Prdongal
oxpoawo bo exireme condflions may acoskrale aging.

Y 1

Pigura 4: Operating Condiins

1.2 Sokfodng instructions

Forsoldering SHY 1x stundard reflow soldoring ovens may
bo used. The sensor |y qualifed b witstnd skedng
prolia gocording b WWCUEDEC JSTDHO2C wilh poak
lompesatures al 260°C duing up (o 40se¢ indkding PH-
freea as sombly In | R Convection rafllow avens.

[
Ir | L

i '-
Tafmax)
i %
N :
bp—prutul g —s-! =0 |l 20— Tire v

Figire & Sotodng profio aoming b JEDEC shmiard. Tp <o
200°C and b <4020 &y P oo assermbly, [ < 20'C ind L <
1 Kisee. Rarnp-upidyan gaads shal bo < 5*Clae.

For soldering In Vagor Phasy Relow (VPR) overs e
peak conditions are Bmied lo T < 233°C dring b ¢
60zac and rarpupldown speeds shall be Rnfied b
10°Cleec. For manoal sokdedng contacl o must bo
limiled b 5seconds al up b 350°CY,

T 2D = 451°F, 200G = S00°F, 350°C = 66ZF

SENSIRION

THE REMNGOR COMESMNY

BAPORTANT: Aer soidering o deviced shoukdbo sibrod
a1 >T5%RY for al laast 12 lo aBw Uhwe polymer (o ro-
hydrato, Olherwisn e sonecr may read an ofket that
dowty disappoars i exposed b amblni condiions.

h no case, nothor afar manual nor reflow scldoring, a
board wash shall bo epplied. Therokys B is strngly
tacommanded {0 tse “nd-cloan” sokdor paglo. In @se of
appcation with mposure of e sonsor 10 corosive gases
te widaing pads dwll be gasled o provent loose
conlacta or shor auts,

For e desd(n of (e SHTIx loolpini i ks recommendad b
use dinenslons acoording fo Figore 7, Seivr pads aro
cowlod wih 35m Cu, Sy Nl and 0.1pm Au.

ar

§ [ | o
] s
[R=ck o -
5 ]
| =i L foe 1
o
TR QL7 e ny

® ®

Figure 6: Rear sHe dockodas of sonsor, view kam lop eda.

onopoaanmens
iR
'r— = -

£Y-1]
rd\]

N8

Figwre 7: Rooommandod laolpdod lor SHTHx. Vehias inmm.

13 Btorage Conditions and Handing instructions
N B of groal imporianca fo undersiand hal a hmidity
sensor s nol a nomital eledranks canponen] and neads b
bo handied whh care. Chemical vapora al high
concerralion in combinaion with long cpaewe §moes
may ofsed he sansor reading.

For theea reasona i ks recommendod o gboro (ho sensors
in adgingl packaging inchuding tho soaled E3D bag al
Tollowing condfions: Tedperadura shall bo in tha range of
10°C ~ 507C {0 ~ 125"C lor Nemited lime) and hismidily al
20 - GDMRH {sensors thal awe not stwed in ESD bags),

wivy senskion aom

Versbn 4.1~ Seplember 208 i
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Datshoot SHT 1x

SENSIRION

THE BEREOR SOMPBAMY

For sensors \hal have been removed kam o original
packaging e reoamnond b slored hem in ESD bags
mada of PE-HIN,

n mawmcteiig and fansporl te saisors shall be
praveniad of high concanlration of chamkal solvents and
kng oxposire limes, Out gassing of gloos, adfodva fapoa
and slickers of culgasdng packaging malodal suh as
bubbla folls, lama, aic. shal be avolded, Manukcting
aredt shadl beswoll venilaled.

For more detaled Infammafion ploase congul o
documoent Handling Indndions” or contac| Sonsirion.

14 Reconifitioning Procedure
As stated above oxkome condilions O OXpOSD b mmnl

vapors may offsol e senaor, The loliowing re
[wocodure may bring the sensor back to callbraton slale;

Baking: 100 - 105°C a1 < 54RH br 10h
ReHydrsion:  20-30°C 8l =~ 75%RH lor 1Zhs,

1.5  Tomporature Eflects

Relafve hamify rending slongly depends o
lesrparalore. Thecoloro, B B oessantal 0 keep hiidity
sonsors al ho sama lamparatwe as he air of which he
relalive humidty is lo be meaured. In case of tesling or
qualification tho reloronco sensor and lesl sensor mus!
show equal tempotature 1o alow for comparing hurmidity
readings.

If be SHT1x aharos a PCB wit electionk componens
thal produce heal it should be mounied in & way that
pravens hoal yansir of Jnops 0 ae low a3 passblo,
Moasxes b reduos heal transfer can be veniiation,
reducion of coppor kavers tetwaen the SHTEx and he
rost of ihe PGB of milling a s inlo Ibo PCB around fio
sensor (960 Figare 8).

Figwa8: Topviow o exampl ol mouniod SHT ix wih dils
méad hio PCB b minimize hoal ransfar,

Furhermire, thevs are weif-hoeling efiecs n case e
messremen Fequncy & bo high. Please mlr b
Secion 3.3 r doladed information.

¥ For ocangle, B antiaistlc big, proded *V07 Wi fpp .
® 700U @0 orwnknly be gerald wih mbrebd MeQ Sbton
1] ~ 108G comespared b 112 - 20T, 3} - 30'C arpamnd in B8 - 86T

16 Light
The SHTiIx B ool Bghl sensfive. Prolonged drecl
oposure lo amshing or evong UV radiation may age ha

1.7 Wembrnes

SHTIx doos not contdn a mombrano al tha somsor
opaning. Howevor, a monbrane may b added © prevenl
dlirt and droplels from entwing e hasing and 1 protact
bhe sensor. il will also reduce pesk concentraions of
chamloal vanors, For on®mal rosponse fmes the alr
wimme behind he mombrane mus| ba kept minimal,
Sendirion recommends and suppies the SF1 Her cap for
opfimal IP64 protection {for highae protaciion ~ 1g. IPGT -
S st bo sealed o e PCB with epoxy). Pleaso
compase Figure 9,

Mckiad glase pin

Flguro $:5da viow o 5} Mo cop mowniod botweon PCB and
heesinygy wall. Vibume bakow marnbigana b kgt miiniat

18 lhaterials Used for Sealing f Mounting

Mary matwials absorb humidity and will acl as a buffr
inaraasing responae mos and hysterssis. Malerals in he
vickhily of ho sonsor must herefore bo carolully choson,
Recommended malerials are: Ay molak, 1CP, POM
{Dekin), PTFE (Tolon), PE, PEEK, PP, PB, PPS, PSU,
PVDF , PVF.

For sexalitgy and ghaing {use sparingly): High flled epaxy lor
aladronk; packaging {e.g. glob op, underl), and Slcona.
g of hage makrials may also contunhale he
SHT x (sea Saction 1.3). Therelre ¥y b add the seasor
a3 a Jast manubacidng step o he assembly, sk ha
assarrbly well venilaind afier manutachring o beke at
>50°C for 24h 1o culgas aonlamminanis befre padiing.

19 Wirng Conskdertions and Signal integrly
Canying hoe SCK and DATA signal paratel and in dose
pmﬁnw(ea In vires) for more than 10cm may resull in
auss bk and lo9s of communiation. This may be
foxalved by rouwng VDD andir GND belween e vo
dab signals andr wsing shicldod ¢ables. Furhennore,
dowing dowm SCK Irequancy will possibly improw tignal
inbgty. Por supply pies (YD, GND) must bo
decoupkd vilh a 100nF capacior i wires aro used.

Wy sanslrion oom

Vorghon4.1 - Soplember 2008 am

148



Dalashoot SHT X

SENSIRION

TEHHE ool WSO COpaRNY

Copadior should be placed as closo b Lhe sonsor as
possiblo, Plaase 500 tha Appication Nole “ESD, Laldp
and EMNG* for more Information.

1.10  £30 (Eloctrostatic Distharge)

ESD immunity ks quilied aocording b JAL STD 883E,
mehod 3015 (Human Body Modd al $2kV).

Latchop mminity b providsd al 8 fors cumanl of
H00mA with Tas = 80°C acoording to JEDECTEA. See
Applicaton Nole “ESO, Lakchup and EMC' fr mom
Informalion,

2 Interface Specifications

Pn| Hame | .. Coimmont

V| GO Ground

DATA {Sertd Data, blivcianal

SCK_[Sarid Clack, inpul andy

E A REAREN)

VDD [Soumn Vg

NG| NC [Muslbaled nanmded

Tabls 1: SHT {x in zesigment, NG romain foaling.

21 Poww Pins (VDD, GND)
The supply vollage of SHT tx musl be In e range of 2.4 -
5.5V, recammended supply voltage is 33V, Power supply
pins Supply Volage (VDD) and Ground BND) must te
dacoupled vih a 100 nF capacior - see Figura 10,
The serial inferice of ha SHT ix s oplimzed (or sensor
readont and offecivo power onsumption. Tho sensxr
cannot b addréssed by PG prodocol, hovover, the sensor
can ba cormecled b an PG bus wihout inleriorence wit
olhar dovicos connoctod b e bus. The conlroller musi
swilch betwosn Lthe prolocols.

L EH oo

SHT#x

24 - BEY ao

Figura 10! Typkeal agplicaion ik, Inchidng pul up rasisky
Rp and deoouplng of VDD and GND by » capaciior,

22 Barlal clock input (SCK}

SCK ks u=ed to syndhvonize he commmnicalin bolween
micracontolier and SHT1x. Since § Interface condists of
fully staic logic Lhere is no eninknum SCK kequency,

23 Soral data {DATA)

The DATA ¥i-stale pin is weed lo translor data in and ool
of the senscr. For sonding a command (o te sensor,
DATA i valid on he 1ising edge of the serdal dock (SCK)
and must romain stablko whiks SCK ks bigh. Aller the faling
odgo of SCK DATA may be changed. For sab
corirunicafon DATA vakd shal bo extended Tsy and Tho
bofwe ho ddng and afer the faling edge of SCK,
respecively - sce Figwre 11, For reading data from he
sensor, DATA bs vald Ty aflor SCK has gone low and
o vaBd imiE the naxt Hling edge of SCK.

To avoid signal confenlion e microoontroller must only
drive DATA kot Am exdemal pullup rodsior {o.g. 10kD) ks
roquined b pull the signal high - R shoukd bo nolod that
pullup resklors mey be indoded in 1) clroults of
micromntrolars. Sen Table 2 lordelalled VO characioristic
of te seazor,

24  Elocirial € haraclersiics

The ebclical charadenislis ach as power consumplion,
low and bigh level, npul andd oulpd vollages depend on
fho aupply vliago, Tabio 2 gives elactical characlerisfics
ol SHTix with he asswnplon of 5V supply voflage i not
slabd olhwvdso. For propar communicebon vith e
snsof it bs essential lo mako sure hat signal dedgn b
shricily within the Bnks given i Table 3 and Agure 19,

R O e —
Powar mupply DC1 24 |35 (85 | V

imoasudng a8 | 1 |mA
[upplyosmend  favarsgat 2| 28 1)

H0ap 03 | 15 | pA
:3‘;:“'"‘"“ wcdm | 0 20 | mv
ol RRECT I Y B L O
‘v:‘;::““"“' Magakva ooirg | 0% 2% |voo
m::""'“ Posiivo going | 0% 100%| VoD
::';Immdon 1 A

on 4 | mA
Otamnl o ) 0| @ | pA

Tablo & SHTIX DG charackdisics. Re slands for ul up
rdskir, whit by s kow levd oulpud arrmt

W psasmmendid voltuge sl o highsst acaimoy i 13V, s o anay
mliration,

1 pamimum walie wih ove massromiont of B b aocwnscy sithau OTF mbal
v sacohd, wpicd st vith oo mavseRnd of 17bit adinacy (¢t

aww sanelrion com
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Daleshoat SHT1x

SENSIRION

THE SEMNSUNY CORMEWS N

Figura11: Tinkng Oagram, atbroviabns are cphdned in
Tatle 3. Bott DATA ha ks amiraled by ha seror, flah DATA
g in anirdind by o miaro-aoalmllor, Dot vald §mos rofor lo
tha lfl SCK tnggla,

VDD > 4.5¢

" |raamtior - JConttbre [ rin | v [mex Unk
]
o

Figura 12 "Transmission Sla aoquence

The subsequent command consisls of thioe address bils
{only 000" s supporied) and five command blls. The
SHTx Indicalos Iho propor recoptbn of & command by
pulling te DATA pinlow (ACK bit) alier thefaling edgo of
Tg B SCK clck, The DATA e i released {and goes

fiigh} afier T falling eddge of (hafh SCK dick
Conrmid =~ - oo Code
Rasorvod 0000x
Moiaury Ternparature 00011
Maasure Ralalive Humidly o101
Rond Skalus Regslor aotit
Wity Stalus Roghter 00110
Hemarvd 0101x-1110x
Sofl rewed, (ol to nkorfacw, doars tho 1141t
alahe gl fo dofult vakna. Yeimiimom

11 ma hofare nexd command

at| &6 Mz

by Al VDD < 48V at | 1 |z
Tau [SCK hidow thm 100 ns
TelTr |SCK risafal {km t |20f * | ps
{ Beins oLs taf |35 w0 |20 | ns
OL= 100pF | 30 | 40 | 200 | ns

Tiny [DATAck0 tmo ol el B L
Tv  |DATAvalidling 0| 250| = | ns
Tay |DATAmLp Bme 100150 ** | na
Tio [DATAhdd Ima 0|15 |"™ | ne

¢ T vw ® T s Fias) - Tupni—~Tois
= Tra b chiurrciind By e Re'Co s (- cxivistond o DATA liie

“ Tvcamand To cu depard o eoborae pud gt resor e} snd okl bus
tnacopockance (Gbas) @ DATAlne

““ Tane<Ty-max(Tm, Tn)

Table 3: SHT1x VO signd caradarisfon, O wards far Quipul
Load, mifos am diaplayed inFigum 11

3 Communication with Sensor

3.1 Start up Somor

As a frsl sl e sensor ks powerod up b chosen supply
voliage VDD, The dew rale during power up shall nol il
bolow 1Vima. Aler poworap the aoneor noods 11ms b
gol o Sieap SBle, No commands misl be senl bokre
ihal fma.

3.2  Sending a Command

Tolnlia® a kangmisson, a Tranamission Star sequence
haa tobo lsauad. I consist of a lowering of o DATA
while SCX s high, fllowed by a ow puke on SCK and
ralsing DATA again while SCK i 58 high - see Figure 12

Tablo 4: SHTix B ol commends
33  MWessummenlofRHand T

Mar Isuing & measwement command {00000101° kr
reflafve  Iwridty, 00000011" lor fomporabwe) the
conlrallor has © vall for the measwremont (o complalo.
This lakes a maimum of 20/80A20 ms br a BAZ/t40N
maaswomenl. The &no vares wity the speed of he
inemal cadlialor and can be lower by b 30%. To
signal B compialion of a mesawement, hie SHT1x pulls
data o low and enfers s Mode, The confroller must
walt or this Data Ready signal bolore ,edaring SCK o
resdoul ha data. Measwoment data b siored wn@
madout, [heretye fo conlrdior can conlinue with oher
ks and readoul al s comenienca.

Two byt of meastromenl data and ene byle of CRC
checkaum {opional) will hen be ransmitkd. The miao
controlier musl acknowlodge each fylo by poling e
DATA no low. Al vahms aro MSD firsd, right justiied (0.9.
tha 5 SCK k5 1MSH for a 1253 valos, lor a 8B result he
frst byte i nod usad),

Communication lernminales afler the adkndwledge bit of
ha (RC dala. If GRCH checlmum ks nol used he
conlroler may lminale ho communiceton sfr
moasuroment data LSB by koeping ACK high, The devin
auomatcally reluns b Skeep Medo afir measwomont
and communicalion are compieted.

www.sansiion com
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Dalashont SHT I

SENSIRION

THE SENSTR COMPARMY

Important To keep sell healing below 0.1°C, SHT1x
shoukd rol be adlive for more han 10% of the §me - e..
mAXTIUM ONa MixRs wremen per eacond al 1201 acowmacy
shall be made,

14 Compection reset sequente

If communizason with tha device ks lost (he iollowing signal
gouonce Wl jesod e seddl Infedaon: Whio kaving
DATA high, oggle SCK nine of maro 1imas - soe Fgum
13. This mst be followed by a Trvmmisdon Slart
sequenca preceding 1he noxt command, This saquenco
resol fhe inorfacs only. The status registor prosorves Rs

Figure 13 CometSion Rosol Sequimon

15  CRC-8 Chachsum caleulation

The whok digplal wansmisgon ks soared by an 8bd
chacksum, K ensuras ihat amy vrong data can bo dobeclad
and elimingled. As desaibed above Whis i an addiions
Isatro of which may bavsed or abandoned.

Please conoull Applicaion Nele "CRCS  Chocksum
Caloulation” tor intermation on how I calculale he CRC,

Status Rogistor

Somo of the advanced unclions of (e SHT1x suh as
selacing moasmement rosaluson, end of batiery notico or
wang the heater miy be atlivaled by sending a command
1o the elakn regisiee. The lolloving sedion gives a briol
ovarvioy of [hoay balires, A moro detaled deacripion is
avadablo in tho Application Nole “Stabss Repinier”,

Mor te command Shiua Regklr Road o Sklus
Register Wil ~ seo Table 4 - lhe conlenl of 8 bils of #e
dats rogstor may bo read oul or waition. For e
communication compare Flpwes 16 and 17 - he
asskgnation of he bits b Gsplayed in Table 5.

nlo oHoli l 5 slnLIRle h
P
Figure 14 Shius Rogbla Wrlls

[TTTTT 1111
2lofolojofo |

ar

I

=13

ACK

- I
Savs Rl Qwedtaum
==||||||| QEII (11
Flgure 1% St Regkier Road
bBamplos of full communicalion cydo aro displayed in
Figuras 15 and 16,

1Tl ITTT]
El“l"l“i"'l"'i"l"’r'm""’" LR

RENRIEMSLAARAN

||I|-=}|||g§ Ilaﬁlellg

Figure 1 Owrviaw of Mezuromen) Saquonce. TS = Trans-
misdon Siarl, M38 = Most Sgolical By, LS8 = Lad
Siilfom) By, LSh = Lust Significnl BIL

Trimminalon Skt l | Addrma s W

Commard » $HAT ,

' Memarazent s br 1) I

Figure 17: Exampb FH mossummenl soquance for valie TEHOMI00§°00110001" = 2853 = 7679 WRH whail Bnpenum
conparsaton). DATA vald émos &ra given @wd rokrannad in boxos an DATA Bha. Bold DATA Enes ara conimibd by sorsor whil glah

Enos s cordmoltad by tha micro-oonroler,

waw.sensiion.awn
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— SENSIRION
[ |Typo’ [Deseriphon - g $0m | e ] e e
7 [msorved 0 126l 2048 [TE 1 -1 595588
End of Dalky fowvalage | [ModoBulivaloa, tu 2048 | 052 | AN0%E4
Wl (RS o X (o YURIRY) o106 Optimiod VA hundly comerskn coaftants
1" br V00 <247 moagremont The values ghven in Table 8 are newly introduced and
5 marvad a provide oplimized aocuracy Ko VA sonaces akong (he il
4 Joserved ] moasuromen! range. The paameler set o, which has
3 [Fa Testing arty, dandluea | 0 boon proposed In aarfier dalashoots, which was qplimizad
2 (MW [feakr 0 i or V3 sensors, 58 applies b V4 sensors and s given in
1 [RAY | rdoal kom OTR 0 [mkond Tabde 7 lor referenca.
= S RH] 26 Teamp. _
o | pesdoton o | 80a1 L o' o
0" = 1200 RH 14 Tamg. | O |14t Temp. 12 40000 0045 | 280068
sdvian [T 40000 | 08@0 | 7200064
Table & Stks Rogietr Bk Table 7: V) humidity comvorsion coolidicnls, which aka apply
)
Maagwemont roschifon: The dofaull moaswemant

tesohurion of 14bit (lemperatuo) and 1250 (humkdiy) con
be reducad to 12 and 8bi, This Is especially wseful in high
sppeed or axlromo kw puor applcations.

End of Ballery dmcBon dédects and nolifies VDD vollages
bebow 247V, Acasacy b 1005 V.

Healer: A on chip healing clement can be addressied by
wifling & command kb olskes regisler, The hesls may
incroass he bmporabrs of ha sengor by 6 - 10°CP
bayond amblent smparairs. The heatar draws roughly
SmA @ BV supply voliage.

For example e healer can ba helphil for fnclonally
analyss: Homidily and lemperalure readings boloe and
alior apphying the healer are campared. Tomperaine shal
increase vhib relslive humidily dicreades al the sama
lima., Dows poind shall remaln fho same,

Ploase nole: The lemporaturo roading will display e
lemperalore of he hoaled sensor elemend and nol
ambienl lmporatre, Furthenmore, he sensor B nol
quialified for confinucus application of the bheakr,

4 Converslon of Signal Output

4.1 Ralafivo Humldity

For compensating non-inoarity of e humidity sensor -
seo Figae 18 - and lor obiahing he kil accurscy of lhe
sorsor i i roosmmandad (0 convert tho humidity esadout
{50n) Wit the lllowing forsiula with coolclonts ghen in
TableG;

=g +€, - S0y, 4+, 505, (%RH)

lual

12 Compqundcin 8- HF

For @mpliied, less compidaton inbrgo  convorinm
frmulas see Applcalion Kole™RH and Temperature Non-

Unesily Campensalion”. Values higher han 09% RH
Indicato bty satrated ok and musi be procgssed and
deplzyed &5 10F4LRHY. Plaase note diat he humidily

sensor has no significan]. vollage dependancy,
100%
o

{ o
0%

3

)

%
0 &M

T

1

06 90 I Ao X Be
Sy mnssdf roadoul | 121k)

Figure 1% Canvarsion (om 50wt miztivo humddity

42 Temperature compernsation of Humidity Signal

For empesatross sgnificanly different from 25°C (~T7°F)

ha hl.lrﬂty signal requires a lemperatre mwm{m.
comecion comesponds roughly b

0. lMH!'C & 50%H . Coslicients for the mperatre

aumponsalion are given in Table 3.,
_(I ~25) (l +1, SO,.")-rRHm

Tao | b | b
120 MH 0.00{04
4 bl 001 00128

Tablo8: Tempesium cxmparsan cealldank"

W N vsited excaselwly (stmng eorudinsaiog of water on & Mty auied,
aay atpt dgnd an dap bdow DO femobdow LA h om

cama), bnd Ba ssney wiil § oz corplebely whan valundropists
eapwile The st 8 nd Jemaged by wited meEia o codmaion

W Codliduts aply bothio V2 el a1 0 VA saars.

Wi senelrian com Versiond |
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Daleshecl SHTix Eﬁeﬁmnsscl! cRcb!A?ﬁNN‘I'
43 Temporatwe § Envionmental Stability

The bandgap PTAT (Proportinal T Absobl
Tamperatur) mpiaies sonsor ks very inoar by doskgn.
Use the follwing formula fo converl digilal readout (S0)
totemperature vakue, vith cosfiidents ghen b Table9:

T=d, +d, 50,

| V00 |-icey [-afR | [0 ] difei | arn
LY 4.1 402 4t ao1 0n1a
& | 38 | 05 120 004 | aoy2

a | -mr | as
W | -wE | 93
28v | WA | -y

Tabl & Tampoirakire onvorsion coal kdents!s,

4.4 DowPolnt

SHTIx i nol measwing daw point diredlly, however dew
poit ¢an be dedved fom humbdy ad bmporalore
roadings. Since humkiy and lamporalse are boh
mosmwed on the same manclific chlp, e SHT 1z allows
superb dovr polnt meaaraments.

For dew point (T,) calouladions here are various brnulas
lo bo appoed, mosl of ham quite complicated. For the
torporiue @nge of <40 - H°C Uw foloving

given In Table 10:
Ir( RH ]+ m T
. 100%) T, 4T
TRH.T)= T, m—l{ RH ]_ m-T
00%) T +7
Tonpomium Range Tn{*C} m
|Abova walsr, 0 - 60°C M2 1782
Moo ko, 40 -0°C irL) 248

Table 10: Paramaiors for daw pohi (Ta} calodalan,

Ploaze nola thad "'Wy...J" dencha tha nabural lngaithin. For
RH and T tho Inearized and compensated values br
relative homidity and lomperadwe shall be applicd.

For moro informatian on dew poinl calculalon 9eo
Appiicaton Note Dew polnl calculaion”,

15 1pmparmnny coalfc inia bk gty b add justnd compranal o detsheml
S vrsion 301 Coetrl b agply bo VY= wel s\ snmys

i servsors aro qualiied tor ausorblies or devioss, ploase
make sure hal they oxperience same caviions as he
rabronca sonsor. U shoald be (akon Inb acownl Lhal
responee limes i essamblies may bo longor, honoe
encugh dwel time o the Ineasuremend shall be granted.
For dotalled Infrmation please consull Applcation Nole
Dualikcaton Culde”.

Tha SHT 1x sonsor sorles wive Belod according b AEC-
Qi0 Rev. F qualilicaion fest mohod. Sensor
gpeciications are tesled to preval undor g AEC-Q100
lemperabrg grade 2 sl condifions Bstd In Table 119,
Sensor perlommanc.e under olher les| condilions cannot be
guaranised and k& nol part of he sensor specticatons,
Espacially, no guatenfce can be given for sonsor

poriormance he field or for cusbmer's spedilic
applicaticn.
Please conladl Sendirion for délalad infoanation.
|Enviromrsant|Stmdard " [Remuart
HYSL 125°C, 1000 hous Witkin
spodicatons
TC -50°G - 125°C, 1000 cyclos  [Witin
Aco JESIR2 A 4G spodicatons
LHST 130°C ! B5%AH, 96h 'Within
|spodicntars
THU BE'G | S5URH, 1000h i
I I‘wmmaﬂmhm
|ESD immanity [0 S0 633, mathod 301§ [Quaited
{Human Body Modd al 1 V)
Laichup  [foree avanl of £I00mAWh  [Qualied
Tt 2 B0°C, 0001, JEEC 17

Table 11: Qualiealinn loals: HTAL = High Tempomaiuire Soage
tifatma, TC = Tamporsure Cyckes, WEST = Unblamd Highly
acokvakad lamparal ure and frumidly Test, THU = Torpoabim
humlity u nbizead

6 Packaging

61 Packnging type

SHT1x ave suppliod In a swiam mounlsble LCC
(Loadiesa Chip Carvier) ype pockago, The sansor housing
oonshls of a Liquid Crystd Petymer (LGP} cap wih epary
glob top on a slandard 0.8mm FRY substala. Tho dovion
ks fully RGHS and WEEE cow pliand - i s free of of Pb, G4,
Hg, Cr{6+), PBB and PADE.

1¥ Somo opuralion tempealug nngei 8 -5 i3 106°C wnxning o ALC-OHD
vnperzhie prale?.
I pogoring Ikcomcy an by GHm il guaBeation gyed on Mg 2.

WA SereEinon mm

Vorsion 4.1 - Soplamber 2008 9

153



Daleshool SHT1x

SENSIRION

Thd SEHE0 R COMPANT

Davice size Is 7.47 x 483 x 25 mm (029 x 0.19 x 0.
inch), see Figure 1, welghlts 100 mg.

6.2 Trceablity information

Al SHT1x are marked with an sdphanumeric, fhreo digil
code on e chip cap {for relerance: V) sensors ware
Rabeled with numork: ¢.odos) = sep "ASZ" on Agure 1, The
ol numbors aliow 101 traceability twough production,
ealbraton nnd (oafing. No Infeemation ¢an ba dodved fom
tha code direcly, regpecive data is sbored al Sendirbn
ard & pronidad upon request

Labalke on the reals are diplayed in Agures 19 and 20,
Lhay boh ghe vaceabiily infonmation.

Lot No.: KR 0-04 -YRERRTTTT
QuantiLy: RHRR
RISz Compliant

T |

Pigure 1% F st bbd on wd: XX = § ensar Typo {i1 for 8HTH 1),
4= Chilp Vorsion V4], ¥ = lastdigl of yea, RRRR = number of
sarsora o red, TTTT » Tracsehfly Coda

[ SENSIRION

THE GGNSOR COMPANY

Diandca Typa;
Doscripion:

1-100PTP-04

Husriily & Te mporaluroe Senaor
SHTxx

Part Order Mo, 1- 100P7P-04 or Cuslomer Numbor
Dnlo of Delivery, DDMAYYYY

Ovdor Coxfer: 45C0CC /0

- J

Figure 20 Soomd bbel on mat For Dovico Tym and Parl
Order Nurnhwr phasa rafor & Tatdo 12, Deinry Duby fabso
Dalo Cada) s daln o padaging of esrsos (0D = day, MM =
micnth, YYY'Y = yoad, COCC = Somdrkn axdof nurbar,

63 Shipphg Packag

SHT Ix ate dppod In 12mm Lape al 10006, 40006 and
2000008 ~ ko datals s00 Figure 21 and Table 12 Reels
WMyhbdedwﬂlmmuﬂhmmm

| Bensor Tipw | Pacgry . | Quarkty. |- Ondor Mumber -
|siTio Tapa& Reot | 2000 1-100218.04
Tepm &Rl | 100 | t-10005104
2T Tapo & Renl 200 1-100098-04
Te BAml | 2000 | 1-1052404
SHTHE Tapo & Reol 100 110000504
: Tam &Rl | 400 | 10000304

Teble 12: Padkaging hres por sarsor hpe

Dimengions of padiaging lape is ghen in Figere 21. A
lapes haver a minkmum of 480mm rply kader tape (sl
packela of (ho tape) and & minimum of 300mm anply

Fador lapo {tad pockels ol he lape).
2004015 =~ be-~ AU gg
el Be g
030 £ BOG—sm jui— e v-we] 1.0 hint 35..
B2 A I' L L e df#c':¥ ¥
Bl m—\—r
N
8 Lo — -3 (i
I

Figure 21: Tee amlgurslon md unt aimiblim wihin b,
dnangima In ol ( T = 0.0.8indh). The leador lapa b sl o
ight dda ol tho Bguw whia (ha leir Gpe & o (e Kl
irechion of unroofing.

WaW sansirion com
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— SENSIRION
Revislon Hlstory

In..‘._:.. - “[vardon  |Pagels)  [Changes o . o o L nnniiion

[Maxn 2007 1.4 1-10  |Datachoet vaid for STor w ar:l SHrux-vs

Atgul 207 a0 1-10 |Badvicd charatedsits added mossoramant ima comicind

uly 2008 4.0 1-11  |Nawrakase, rowod o datashaol

Scplonbor 2008 A 3.4 Adpeimod ol namal oparalivg ranga and rocammendalion lar anlistatb bag

Important Notlces

Yarring, Pereanal injury

Do nal use Bl produc] 2o salily of eow ey sop devios ori
any other application where Balure of he produd tould resdi in
perynal injury, Do nof vse b groduct for spplicalions hwe
than I Wkmded end suthorkzed ves, Belore instaliing, kmdiing,
uiing or sorvicing this prafust, please consu i iha data shoel and
application notes. Fallre b comply wiih hese instrucions could
oyl s ol or sawiou s lnjory.

T e Buyer slal puchans or use SENSIRION produchs for any
wiintended o urainized spplcaion, Guer skl doland, iefenmily
arf hotd lomless SENGRION and b dlloms, owlogm,
sulnifaris, sk and debitckos agdrml d dalme, cosh,
daroges ard esperses, and rosorvble atiomey fees afthg od o,
diecfy or indmxdy, any dsim of porecral injury o dooth asseodolod
wiih stich Lninterded or ureudiryiad um, evon il SENSIION dwlt be
allgady regigent with respod lo the dealgn o the monuid e of e
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 16:39:19 | Temp 26.64 | 'C Humid 66.68 | % | Heater
11/23/2013 | 16:40:20 | Temp 26.66 | 'C Humid 66.71 | % | Heater
11/23/2013 | 16:41:19 | Temp 26.67 | 'C Humid 66.71 | % | Heater
11/23/2013 | 16:42:20 | Temp 26.69 | 'C Humid 66.72 | % | Heater
11/23/2013 | 16:43:19 | Temp 26.70 | 'C Humid 66.69 | % | Heater
11/23/2013 | 16:44:20 | Temp 26.71 | 'C Humid 66.66 | % | Heater
11/23/2013 | 16:45:19 | Temp 26.72 | 'C Humid 66.66 | % | Heater
11/23/2013 | 16:46:19 | Temp 26.73 | 'C Humid 66.63 | % | Heater
11/23/2013 | 16:47:19 | Temp 26.73 | 'C Humid 66.63 | % | Heater
11/23/2013 | 16:48:19 | Temp 26.74 | 'C Humid 66.63 | % | Heater
11/23/2013 | 16:49:20 | Temp 26.75 | 'C Humid 66.04 | % | Heater
11/23/2013 | 16:50:19 | Temp 26.72 | 'C Humid 66.60 | % | Heater
11/23/2013 | 16:51:20 | Temp 26.73 | 'C Humid 66.60 | % | Heater
11/23/2013 | 16:52:19 | Temp 26.73 | 'C Humid 66.57 | % | Heater
11/23/2013 | 16:53:20 | Temp 26.73 | 'C Humid 66.57 | % | Heater
11/23/2013 | 16:54:19 | Temp 26.74 | 'C Humid 66.57 | % | Heater
11/23/2013 | 16:55:20 | Temp 26.75 | 'C Humid 66.58 | % | Heater
11/23/2013 | 16:56:19 | Temp 26.74 | 'C Humid 66.57 | % | Healer
11/23/2013 } 16:57:20 | Temp 26.73 | 'C Humid 66.57 | % | Heater
11/23/2013 | 16:58:19 | Temp 26.76 | 'C Humid 66.58 | % | Heater
11/23/2013 | 16:59:19 | Temp 26.75 | 'C Humid . 66.58 | % | Heater
11/23/2013 | 17:00:19 | Temp 26.76 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:01:19 | Temp 26.75 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:02:19 | Temp 26.75 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:03:19 | Temp 26.74 | 'C Humid 66.57 | % | Heater
11/23/2013 | 17:04:20 | Temp 'C Humid 66.61 | % { Healer

26.75
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 17:05:19 | Temp 26.74 | 'C Humid 66.57 | % | Heater
11/23/2013 | 17:06:20 | Temp 26.74 | 'C Humid 66.57 | % | Heater
11/23/2013 | 17:07:19 | Temp 26.74 | 'C Humid 66.57 | % | Heater
11/23/2013 § 17:08:20 | Temp 26.76 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:09:19 | Temp 26.75 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:10:20 | Temp 26.76 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:11:19 | Temp 26.76 | 'C Humid 66.58 { % | Heater
11/23/2013 | 17:12:20 | Temp 26.76 } 'C Humid 66.58 | % | Heater
11/23/2013 § 17:13:19 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:14:20 | Temp 26.76 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:15:19 | Temp 26.79 | 'C Humid 66.58 | % | Heater
11/23/2013 | 17:16:19 { Temp 26.75 | '‘C Humid 66.61 | % | Heater
11/23/2013 | 17:17:20 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:18:19 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:19:20 | Temp 26.76 1 'C Humid 66.64 | % | Heater
11/23/2013 | 17:20:19 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 { 17:21:20 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:22:19 | Temp 26.74 | 'C Humid 66.63 | % | Heater
11/23/2013 | 17:23:20 | Temp 26.75 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:24:19 | Temp 26.76 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:25:20 | Temp 26.76 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:26:19 { Temp 26.77 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:27:19 | Temp 26.78 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:28:19 | Temp 26.78 | 'C Humid 66.61 | % | Heater
11/23/2013 | 17:29:19 | Temp 26.76 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:30:19 | Temp 26.75 | 'C Humid 66.64 | % | Heater
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11/23/2013 | 16:38:20 | Temp 2647 { 'C Humid 67.19 | % | Heater
11/23/2013 | 17:31:19 | Temp 26.74 | 'C Humid 66.63 | % | Heater
11/23/2013 | 17:32:19 | Temp 26.76 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:33:19 | Temp 26.77 | 'C Humid 66.64 | % | Heater
11/23/2013 | 17:34:19 | Temp 26.77 | 'C Humid 66.67 | % { Heater
11/23/2013 | 17:35:19 | Temp 26.76 | 'C Humid 66.64 | % | Heater
£1723/2013 | 17:36:20 | Temp 26.76 | 'C Humid 66.67 | % | Heater
11/23/2013 | 17:37:19 | Temp 26.76 { 'C Humid 66.64 | % | Heater
11/23/2013 | 17:38:20 | Temp 26.75 | 'C Humid 66.64 | % | Heater
11/23/2013 { 17:3%:19 | Temp 26.76 | 'C Humid 66.67 | % | Heater
1172372013 | 17:40:20 | Temp 26.77 | 'C Humid 66.67 | % | Heater
11/23/2013 | 17:41:19 | Temp 26.78 | 'C Humid 66.67 | % | Heater
11/23/2013 | 17:42:20 | Temp 26.78 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:43:19 | Temp 26.76 | "C Humid 66.70 | % | Heater
11/23/2013 | 17:44:20 | Temp 26.76 | 'C Humid 66.67 | % | Heater
11/23/2013 | 17:45;19 | Temp 26.76 | 'C Humid 66.70 | Y% | Heater
11/23/2013 | 17:46:20 | Temp 26.76 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:47:19 | Temp 26.78 | 'C Humid 66.70 | % { Heater
11/23/2013 | 17:48:20 | Temp 26.76 { 'C Humid 66.70 | % | Heater
11/23/2013 | 17:49:19 | Temp 26.76 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:50:20 | Temp 26.76 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:51:19 | Temp 26.77 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:52:19 | Temp 26.78 | 'C Humid 66.73 | % | Heater
11/23/2013 | 17:53:20 | Temp 26.78 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:54:19 | Temp 26.79 | 'C Humid 66.70 | % | Heater
11/23/2013 | 17:55:20 | Temp 26.80 | 'C Humid 66.71 | % | Heater
11/23/2013 | 17:56:19 | Temp 26.77 | 'C Humid 66.70 | % | Heater
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11723/2013 | 16:38:20 { Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 17.57:20 | Temp 26.76 | 'C Humid 66.73 | % | Heater
11/23/2013 | 17:58:19 | Temp 26.77 | 'C Humid 66.73 |} % | Heater
11/23/2013 } 17:59:20 { Temp 26.78 | 'C Humid 66.73 | % | Heater
11/23/2013 | 18:00:19 | Temp 26.77 | 'C Humid 66.70 | % | Heater
11/23/2013 | 18:01:20 | Temp 26.78 | 'C Humid 66.70 | % } Heater
11/23/2013 § 18:02:19 | Temp 26.78 | 'C Humid 66.70 | % | Heater
11/23/2013 | 18:03:20 | Temp 26.78 | 'C Humid 66.73 | % | Heater
11/23/2013 | 18:04:19 | Temp 26,77 | 'C Humid 66.73 | % | Heater
11/23/2013 | 18:05:20 | Temp 26.80 | 'C Humid 66.74 | % { Heater
11/23/2013 | 18:06:19 | Temp 26.78 | 'C Humid 66.73 | % | Heater
11/23/2013 | 18:07:20 | Temp 26.77 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:08:19 { Temp 26.80 | 'C Humid 66.77 | % | Heater
11/23/2013 | 18:09:19 | Temp 26.77 | 'C Humid 66.73 | % | Heater
11/23/2013 1 18:10:19 | Temp 26.78 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:£1:19 | Temp 26.77 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:12;19 | Temp 26.77 | 'C Humid 66.76 | % | Heater
11/23/2013 1 18:13:19 | Temp 26.76 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:14:20 | Temp 26.77 | 'C Humid 66.76 | % { Heater
11/23/2013 | 18:15:19 | Temp 26.78 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:16:20 | Temp 26.77 { 'C Humid 66.76 | % | Heater
11/23/2013 | 18:17:19 | Temp 26.77 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:18:20 | Temp 26.77 | "C Humid 66.76 | % | Heater
11/23/2013 | 18:19:19 | Temp 26.79 | 'C Humid 66.76 | % | Heater
11/23/2013 | 18:20:20 | Temp 26.79 | 'C Humid 66.79 | % | Heater
11723/2013 | 18:21:19 { Temp 26.78 | ’C Humid 66.76 | % | Heater
11/23/2013 | 18:22:20 | Temp 26.81 | 'C Humid 66.80 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26,47 | 'C Humid 67.19 | % ( Heater
11/23/2013 | 18:23:19 | Temp 26.77 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:24:20 | Temp 26.77 | 'C Humid 66.79 | % { Heater
11/23/2013 | 18:25:19 | Temp 26.76 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:26:19 | Temp 26.77 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:27:20 { Temp 26.79 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:28:19 | Temp 26.77 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:29:20 | Temp 26.78 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:30:19 | Temp 26.80 | 'C Humid 66.80 | % | Heater
11/23/2013 { 18:31:20 | Temp 26.80 | 'C Humid 66.83 | % | Heater
11/23/2013 | 18:32:19 | Temp 26.78 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:33:20 | Temp 26.79 | 'C Humid 66.79 | % | Heater
11/23/2013 | 18:34:19 | Temp 26.80 | 'C Humid 66.80 | % | Heater
11/23/2013 | 18:35:20 | Temp 26.80 | 'C Humid 66.83 | % | Heater
11/23/2013 | 18:36:19 { Temp 26.78 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:37:20 | Temp 26.78 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:38:19 | Temp 26.79 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:39:19 | Temp 26.77 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:40:19 | Temp 26.79 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:41:19 | Temp 26.78 | 'C Humid 66.82 | % | Heaier
11/23/2013 | 18:42:20 | Temp 26.79 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:43:19 | Temp 26.78 | 'C Humid 66.85 | % | Heater
11/23/2013 | 18:44:20 | Temp 26.79 | 'C Humid 66.82 | % | Heater
11/23/2013 | 18:45:19 | Temp 26.80 | "C Humid 66.86 | % | Heater
11/23/2013 | 18:46:20 | Temp 26.79 | 'C Humid 66.86 | % | Heater
11/23/2013 | 18:47:19 | Temp 26.81 | 'C Humid 66.86 | % | Heater
11/23/2013 | 18:48:20 | Temp 26.82 | 'C Humid 66.86 | % [ Heater
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11/23/2013 | 16:38:20 | Temp 26,47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 18:49:19 | Temp 26.77 | 'C Humid 66.85 | % | Heater
11/23/2013 | 18:50:20 | Temp 26.78 | 'C Humid 66.85 | % | Heater
11/23/2013 | 18:51:19 | Temp 26.80 | 'C Humid 66.86 | % | Heater
11/23/2013 | 18:52:19 | Temp 26.80 | 'C Humid 66.83 | % | Heater
11/23/2013 | 18:53:19 | Temp 26.78 | 'C Humid 66.85 | % { Heater
11/23/2013 | 18:54:19 | Temp 26.78 | 'C Humid 66.85 | % | Heater
11/23/2013 | 18:55:19 [ Temp 26.79 | 'C Humid 66.86 | % | Heater
11/23/2013 | 18:56:19 | Temp 26.79 | 'C Humid 66.89 | % | Heater
11/23/2013 { 18:57:19 | Temp 26.78 | 'C Humid 66.85 | % | Heater
11/23/2013 | 18:58:19 | Temp 26.79 { 'C Humid 66.89 | % | Heater
11/23/2013 | 18:59:20 | Temp 26.78 | 'C Humid 06.85 | % | Heater
11/23/2013  19:00:19 | Temp 26.79 | 'C Humid 66.89 | % | Heater
11/23/2013 | 19:01:20 | Temp 26.81 | 'C Humid 66.89 | % | Heater
11/23/2013 | 19:02:19 | Temp 26.80 [ 'C Humid 66.89 | % | Heater
11/23/2013 { 19:03:20 | Temp 26.80 | 'C Humid 66.89 | % | Heater
11/23/2013 | 19:04:19 | Temp 26.78 | 'C Humid 66.88 | % | Heater
11/23/2013 | 19:05:20 | Teinp 26.78 | 'C Humid 66.88 | % | Heater
11/23/2013 | 19:06:19 | Temp 26.78 | 'C Humid 66.88 | % | Heater
11/23/2013 | 19:07:20 | Temp 26.78 | 'C Humid 66.88 | % | Heater
11/23/2013 | 19:08:19 | Temp 26.80 | 'C Humid 66.89 [ % | Heater
11/23/2013 | 19:09:19 | Temp 26.80 | 'C Humid 66.89 [ % | Heater
11/23/2013 | 19:10:19 | Temp 26.79 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:11:19 | Temp 26.80 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:12:19 | Temp 26.81 | 'C Humid 66.92 | % | Heater
11/23/2013 { 19:13:19 | Temp 26.83 | 'C Humid 66.89 | % | Heater
11/23/2013 | 19:14:20 | Temp 26.82 | 'C Humid 66.92 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 19:15:19 | Temp 26.81 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:16:20 | Temp 26.81 | 'C Humid 66.92 | % | Heater
11/23/2013 { 19:17:19 | Temp 26.80 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:18:20 | Temp 26.79 | 'C Humid 66.92 | % | Heater
11/23/2013 { 19:19:19 | Temp 26.80 [ 'C Humid 66.92 | % | Heater
11/23/2013 | 19:20:20 | Temp 26.80 | 'C Humid 66.92 | % | Heater
11/23/2053 | 19:21:19 | Temp 26.80 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:22:20 | Temp 26.81 |} 'C Humid 66.92 | % | Heater
11/23/2013 | 19:23:19 | Temp 26.81 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:24:19 | Temp 26.82 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:25:19 1 Temp 26.83 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:26:19 | Temp 26.83 | 'C Humid 66.92 | % | Heater
11/23/2013 | 19:27:19 | Temp 26.82 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:28:19 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:29:20 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:30:19 | Temp 26.83 | 'C Humid 66.98 | % | Heater
11/23/2013 | 19:31:20 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:32:19 | Temp 26.80 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:33:20 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:34:19 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:35:20 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:36:19 | Temp 26.81 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:37:20 | Temp 26.82 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:38:19 | Temp 26.80 | 'C Humid 66.95 | % | Heater
11/23/2013 | 19:39:20 | Temp 26.82 | 'C Humid 66.98 | % | Heater
11/23/2013 § 19:40:19 | Temp 26.84 | 'C Humid 66.99 | % { Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 19:41:20 | Temp 26.84 | 'C Humid 66.99 | % | Healer
11/23/2013 | 19:42:19 | Temp 26.82 | 'C Humid 6695 | % | Heater
11/23/2013 | 19:43:20 | Temp 26.82 | 'C Humid 66.98 | % | Heater
11/23/2013 | 19:44:19 | Temp 26.82 | 'C Humid 66.98 | % | Heater
11/23/2013 | 19:45:19 | Temp 26.82 | 'C Humid 6698 | % | Heater
11/23/2013 | 19:46:19 | Temp 26.81 [ 'C Humid 67.01 | % | Heater
11/23/2013 | 19:47:19 { Temp 26.80 | 'C Humid 66.98 | % | Heater
11/23/2013 | 19:48:19 | Temp 26.81 { 'C Humid 66.98 | % | Heater
11/23/2013 | 19:49:19 | Temp 26.82 | 'C Humid 66.98 | % | Heater
11/23/2013 | 19:50:20 | Temp 26.81 | 'C Humid 66.98 | % | Heater
11/23/2013 § 19:51:19 { Tenp 26.82 | 'C Humid 67.01 | % | Heater
11/23/2013 | 19:52:20 | Temp 26.82 | "'C Humid 66.98 | % | Heater
11/23/2013 | 19:53;19 | Temp 26.84 | 'C Humid 67.02 | % | Heater
11/23/2013 | 19:54:20 | Temp 26.84 | 'C Humid 66.99 | % | Heater
11/23/2013 | 19:55:19 { Temp 26.81 | 'C Humid 67.01 | % | Heater
11/23/2013 | 19:56:20 | Temp 26.83 ( 'C Humid 66.98 | % | Heater
11/23/2013 | 19:57:19 | Temp 26.83 | 'C Humid 67.01 | % | Heater
11/23/2013 | 19:58:20 | Temp 26.83 [ 'C Humid 67.01 | % | Heater
11/23/2013 | 19:59:19 | Temp 26.83 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:00:20 | Temp 26.82 | 'C Humid 66.98 | % { Healer
11/23/2013 | 20:01:19 | Temp 26.82 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:02:20 | Temp 26.82 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:03:19 { Temp 26.81 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:04:20 | Temp 26.82 | 'C Homid 67.01 | % | Heater
11/23/2013 | 20:05:19 | Temp 26.82 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:06:19 | Temp 26.84 | 'C Humid 67.02 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 20:07:19 | Temp 26.84 | 'C Humid 67.02 | % { Healer
11/23/2013 | 20:08:19 | Temp 26.81 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:09:19 | Temp 26.82 | 'C Humid 67.01 | % | Heater
11/23/2013 | 20:10:19 | Temp 26.82 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:11:19 | Temp 26.80 { 'C Humid 67.04 | % | Heater
11/23/2013 | 20:12:19 | Temp 26.81 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:13:20 | Temp 26.82 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:14:19 | Temp 26.82 } 'C Humid 67.04 | % | Heater
11/23/2013 } 20:15:20 | Temp 26.82 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:16:19 | Temp 26.82 | 'C Humid 67.04 | % | Heater
]- 1/23/2013 | 20:17:20 | Temp 26.84 | 'C Humid 67.05 | % | Healer
11/23/2013 | 20:18:19 | Temp 26.82 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:19:20 | Temp 26.82 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:20:19 | Temp 26.84 | 'C Humid 67.08 | % | Heater
11/23/2013 | 20:21:20 | Temp 26.84 | 'C Humid 67.05 | % | Heater
11/23/2013 | 20:22:19 | Temp 26.83 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:23:19 | Temp 26.81 | 'C Humid 67.04 | % | Heater
11/23/2013 | 20:24:19 | Temp 26.82 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:25:19 | Temp 26.81 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:26:20 | Temp 26.81 | 'C Humid 67.07 | % | Healer
11/23/2013 | 20:27:19 | Temp 26.84 | 'C Humid 67.08 | % | Heater
11/23/2013 | 20:28:20 | Temp 26.82 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:29:19 | Temp 26.84 § 'C Humid 67.05 | % | Heater
11/23/2013 | 20:30:20 | Temp 26.83 | "C Humid 67.07 | % | Heater
11/23/2013 ] 20:31:19 | Temp 26.83 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:32:20 | Temp 26.84 | 'C Humid 67.08 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 20:33:19 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:34:20 | Temp 26.86 | 'C Humid 67.08 | % | Heater
1172372013 | 20:35:19 | Temp 26.82 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:36:20 | Temp 26.83 { 'C Humid 67.07 | % | Heater
11/23/2013 | 20:37:19 | Temp 26.83 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:38:20 | Temp 26.83 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:39:19 | Temp 26.83 | 'C Humid 67.07 | % | Heater
11/23/2013 | 20:40:20 { Temp 26.82 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:41:19 | Temp 26.83 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:42:20 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:43:19 | Temp 26.83 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:44:20 | Temp 26.83 | 'C Humid 67.10 { % | Heater
11/23/2013 | 20:45:19 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:46:20 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:47:19 | Temp 26.85 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:48:20 | Temp 26.86 | 'C Humid 67.11 | % | Healer
11/23/2013 | 20:49:19 | Temp 26.83 | 'C Humid 67.13 | % | Heater
11/23/2013 | 20:50:20 { Temp 26.83 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:51:19 | Temp 26.82 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:52:19 | Temp 26.82 | 'C Humid 67.10 { % | Heater
11/23/2013 | 20:53:19 | Temp 26.82 | 'C Humid 67.13 | % | Heater
11/23/2013 | 20:54:19 | Temp 26.82 | 'C Humid 67.10 | % | Heater
11/23/2013 | 20:55:19 | Temp 26.83 | 'C Humid 67.13 | % | Heater
11/23/2013 | 20:56:19 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:57:19 | Temp 26.84 | 'C Humid 67.11 | % | Heater
11/23/2013 | 20:58:19 | Temp 26.84 | 'C Humid 67.14 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 20:59:20 | Temp 26.84 | 'C Humid 67.14 | % | Heater
11/23/2013 | 21:00:19 | Temp 26.87 | 'C Humid 67.14 | % | Heater
11/23/2013 | 21:01:20 | Temp 26.86 | 'C Humid 67.14 | % | Heater
11/23/2013 | 21.02:19 | Temp 26.83 | 'C Humid 67.13 | % | Heater
11/23/2013 | 21:03:20 | Temp 26.84 | 'C Humid 67.14 | % | Heater
11/23/2013 | 21:04:19 | Temp 26.83 | 'C Humid 67.13 | % | Heater
11/23/2013 | 21:05:20 | Temp 26.82 | 'C Humid 67.13 | % | Heater
11/23/2013 | 21:06:19 | Temp 26.83 | 'C Humid 67.16 | % | Heater
11/23/2013 | 21:07:20 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:08:19 { Temp 26.84 | 'C Humid 67.14 | % | Heater
11/23/2013 | 21:09:19 | Temp 26.83 | 'C Humid 67.16 | % | Heater
11/23/2013 1 21:10:19 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:11:19 | Temp 26.87 | 'C Humid 67.17 | % | Heater
1172372013 | 21:12:19 | Temp 26.83 | 'C Humid 67.16 | % | Heater
11/23/2013 | 21:13:19 | Temp 26.86 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:14:19 | Temp 26.86 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:15:19 | Temp 26.85 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:16:20 | Temp 26.82 | 'C Humid 67.16 | % | Heater
11/23/2013 | 21:17:19 | Temp 26.83 | 'C Humid 67.16 | % | Heater
11/23/2013 | 21:18:20 | Temp 26.83 | 'C Humid 67.16 | % | Heater
11/23/2013 | 21:19:19 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:20:20 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:21:19 | Temp 26.85 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:22:20 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:23:19 { Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:24:20 | Temp 26.85 | 'C Humid 67.20 | % | Heater
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11/23/2013 | 16:38:20 | Temp 2647 | 'C Humid 67.19 | % | Heater
11/23/2013 | 21:25:19 { Temp 26.85 { 'C Humid 67.20 { % | Heater
11/23/2013 | 21:26:19 | Temp 26.86 | 'C Humid 67.17 | % { Heater
11/23/2013 | 21:27:19 | Temp 26.87 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:28:19 | Temp 26.85 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:29:20 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:30:19 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:31:20 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:32:19 | Temp 26.84 | 'C Humid 67.17 | % | Heater
11/23/2013 | 21:33:20 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 { 21:34:19 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:35:20 | Temp 26.84 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:36:19 | Temp 26.85 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:37:20 | Temp 26.86 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:38:19 | Temp 26.85 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:39:19 | Temp 26.86 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:40:19 | Temp 26.87 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:41:19 | Temp 26.86 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:42:19 | Temp 26.84 | 'C Humid 67.20 { % | Heater
11/23/2013 | 21:43:19 | Temp 26.85 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:44:19 | Temp 26.83 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:45:19 | Temp 26.84 | 'C Humid 67.23 | % { Heater
11/23/2013 | 21:46:19 | Temp 26.85 | 'C Humid 67.20 | % | Heater
11/23/2013 | 21:47:19 | Temp 26.84 | 'C Humid 67.20 | % { Heater
11/23/2013 | 21:48:20 | Temp 26.84 | 'C Humid 67.23 ( % | Heater
11/23/2013 | 21:49:19 | Temp 26.84 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:50:20 | Temp 26.85 | 'C Humid 67.23 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % { Heater
11/23/2013 | 21:51:19 | Temp 26.84 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:52:20 | Temp 26.84 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:53:19 | Temp 26.87 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:54:20 | Temp 26.86 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:55:19 | Temp 26.84 | "C Humid 67.26 | % | Heater
11/23/2013 ¢ 21:56:20 | Temp 26.85 { 'C Humid 67.26 | % | Heater
11/23/2013 | 21:57:19 | Temp 26.85 | 'C Humid 67.23 | % | Heater
11/23/2013 | 21:58:19 | Temp 26.84 | 'C Humid 67.26 | % | Heater
11/23/2013 | 21:59:19 { Temp 26.85 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:00:19 | Temp 26.86 | 'C Humid 67.26 | % | Heater
11/23/2013 { 22:01:20 | Temp 26.84 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:02:19 | Temp 26.85 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:03:20 | Temp 26.85 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:04:19 | Temp 26.86 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:05:20 | Temp 26.86 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:06:19 { Temp 26.87 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22;07:20 | Temp 26.88 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:08:19 | Temp 26.85 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:09:20 | Temp 26.83 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:10:19 | Temp 26.86 | 'C Humid 67.26 ) % | Heater
E1/23/2013 | 22:11:19 | Temp 26.84 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:12:19 | Temp 26.85 { 'C Humid 67.26 | % | Heater
11/23/2013 | 22:13:19 | Temp 26.85 | 'C Humid 67.29 | % | Heater
11/723/2013 | 22:14:19 | Temp 26.85 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:15:19 { Temp 26.86 | 'C Humid 67.26 | % | Heater
11/23/2013 | 22:16:20 | Temp 26.85 | 'C Humid 67.29 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 22:17:19 | Temp 26.86 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:18:20 | Temp 26.84 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:19:19 | Temp 26.86 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:20:20 | Temp 26.88 | "C Humid 67.29 | % | Heater
11/23/2013 | 22:21:19 | Temp 26.85 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:22:20 | Temp 26.85 [ 'C Humid 67.29 | % | Heater
11/23/2013 | 22:23:19 | Temp 26.84 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:24:20 | Temp 26.86 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:25:19 | Temp 26.84 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:26:19 | Temp 26.84 | 'C Humid 6732 | % | Heater
11/23/2013 | 22:27:19 | Temp 26.86 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:28:19 | Temp 26.85 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:29:20 | Temp 26.84 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:30:19 | Temp 26.84 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:31:20 | Temp 26.86 | 'C Humid 67.29 | % | Heater
11/23/2013 | 22:32:19 | Temp 26.86 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:33:20 | Temp 26.88 | 'C Humid 67.33 | % | Heater
11/23/2013 § 22:34:19 | Temp 26.84 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:35:20 | Temp 26.84 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:36:19 | Temp 26.85 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:37:20 | Temp 26.87 | 'C Humid 6732 | % | Heater
11/23/2013 | 22:38:19 | Temp 26.85 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:39:19 | Temp 26.86 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:40:19 | Temp 26.85 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:41:19 | Temp 26.86 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:42:19 | Temp 26.86 | 'C Humid 67.32 [ % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 22:43:19 | Temp 26.86 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:44:19 | Temp 26.86 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:45:19 | Temp 26.88 | 'C Humid 67.36 | % | Heater
11/23/2013 | 22:46:20 | Temp 26.86 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:47:19 | Temp 26.87 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:48:20 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:49:19 | Temp 26.84 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:50:20 | Temp 26.85 { 'C Humid 67.35 | % { Heater
11/23/2013 | 22:51:19 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 § 22:52:20 | Temp 26.86 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:53:19 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:54:20 | Temp 26.84 | 'C Humid 67.32 | % | Heater
11/23/2013 | 22:55:19 | Temp 26.86 | 'C Humid 06735 | % | Heater
11/23/2013 | 22:56:20 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 § 22:57:19 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 | 22:58:19 | Temp 26.88 {'C Humid 67.36 | % | Heater
11/23/2013 | 22:59:19 | Temp 26.88 | 'C Humid 6736 | % | Heater
11/23/2013 | 23:00:19 | Temp 26.85 | 'C Humid 67.38 | % | Heater
11/23/2013 | 23:01:19 | Temp 26.85 | '*C Humid 67.38 | % | Heater
11/23/2013 | 23:02:19 | Temp 26.86 | 'C Humid 67.35 | % | Heater
11/23/2013 | 23:03:19 | Temp 26.85 [ 'C Humid 67.35 | % | Heater
11/23/2013 | 23:04:19 | Temp 26.85 | 'C Humid 67.35 | % | Heater
11/23/2013 | 23:05:20 | Temp 26.85 | 'C Humid 67.38 | % | Heater
11/23/2013 { 23:06:19 | Temp 26.86 | ‘C Humid 67.38 | % | Heater
11/23/2013 | 23:07:20 | Temp 26.85 1 'C Humid 67.38 | % | Heater
11/23/2013 | 23:08:19 | Temp 26.86 | 'C Humid 67.38 | % | Heater
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11/23/2013 | 16:38:20 { Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 23:09:20 | Temp 26.87 | 'C Humid 67.38 | % | Heater
11/23/2013 | 23:10:19 | Temp 26.86 | 'C Humid 6741 | % | Heater
11/23/2013 | 23:11:20 | Temp 26.85 | 'C Humid 67.38 | % | Heafer
1£/23/2013 | 23:12:19 | Temp 26.87 | 'C Humid 67.38 | % | Heater
11/23/2013 } 23:13:20 | Temp 26.88 | 'C Humid 67.39 | % | Heater
11/23/2013 | 23:14:19 | Temp 26.86 | "C Humid 67.38 | % | Heater
11/23/2013 | 23:15:19 | Temp 26.84 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:16:19 | Temp 26.86 | 'C Humid 67.38 | % | Heater
11/23/2013 | 23:17:19 | Temp 26.86 | 'C Humid 67.38 | % | Heater
11/23/2013 | 23:18:20 | Temp 26.85 | 'C Humid 67.38 | % | Heater
11/23/2013 | 23:19:19 | Temp 26.84 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:20:20 | Temp 26.86 | 'C Humid 67.41 | % | Heater
11/23/2013 § 23:21:19 | Temp 26.85 | 'C Humid 67.38 | % | Heater
11/23/2013 § 23:22:20 | Temp 26.86 | 'C Humid 6741 | % | Heater
11/23/2013 1 23:23:19 | Temp 26.88 | 'C Humid 0745 | % | Heater
11/23/2013 | 23:24:20 { Temp 26.86 | 'C Humid 6741 | % | Heater
11/23/2013 | 23:25:19 | Temp 26.86 | 'C Humid 6741 | % | Heater
11/23/2013 | 23:26:20 | Temp 26.86 | 'C Humid 6741 | % | Heater
11/23/2013 | 23:27:19 | Temp 26.85 { 'C Humid 67.41 | % | Heater
11/23/2013 | 23:28:20 | Temp 26.86 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:29:19 | Temp 26.86 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:30:20 | Temp 26.85 | "C Humid 67.44 | % | Healer
11/23/2013 | 23:31:19 | Temp 26.86 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:32:19 | Temp 26.86 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:33:19 | Temp 26.85 | 'C Humid 6741 | % | Heater
11/23/2013 | 23:34:19 | Temp 26.87 | 'C Humid 67.44 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/23/2013 | 23:35:20 | Temp 26.87 | 'C Humid 67.41 | % | Heater
11/23/2013 | 23:36:19 | Temp 26.86 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:37:20 | Temp 26.87 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:38:19 | Temp 26.87 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:39:20 | Temp 26.88 | 'C Humid 67.45 | % | Heater
11/23/2013 | 23:40:19 | Temp 26.86 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:41:20 | Temp 26.86 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:42:19 { Temp 26.85 | 'C Humid 67.47 | % | Heater
11/23/2013 | 23:43:20 | Temp 26.85 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:44:19 | Temp 26.83 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:45:20 | Temp 26.86 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:46:19 | Temp 26.85 | 'C Humid 6744 | % | Heater
11/23/2013 | 23:47:20 | Temp 26.85 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:48:19 | Temp 26.86 | 'C Humid 67.47 | % | Heater
11/23/2013 { 23:49:20 | Temp 26.87 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:50:19 | Temp 26.87 { 'C Humid 67.44 | % | Heater
11/23/2013 | 23:51:19 | Temp 26.88 | 'C Humid 6745 | % | Heater
11/23/2013 | 23:52:19 | Temp 26.88 | 'C Humid 67.48 | % | Heater
11/23/2013 | 23:53:19 | Temp 26.87 | 'C Humid 67.47 | % | Heater
11/23/2013 { 23:54:20 | Temp 26.84 | 'C Humid 67.44 | % | Heater
11/23/2013 | 23:55:19 } Temp 26.84 | 'C Humid 67.47 | % | Heater
11/23/2013 | 23:56:20 | Temp 26.85 | 'C Humid 67.47 | % | Heater
11/23/2013 | 23:57:19 | Temp 26.85 | 'C Humid 6744 | % | Heater
11/23/2013 | 23:58:20 | Temp 26.86 | 'C Humid 67.47 | % | Heater
11/23/2013 | 23:59:19 | Temp 26.85 [ 'C Humid 67.50 } % | Heater
11/24/2013 | 0:00:20 | Temp 26.85 | 'C Humid 6747 | % | Heater
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11/23/2013 § 16:38:20 { Temp 2647 | 'C Humid 67.19 | % [ Heater
11/24/2013 | 0:01:19 | Temp 26.84 | 'C Humid 6747 | % | Heater
11/24/2013 | 0:02:20 | Temp 26.86 | 'C Humid 67.47 | % | Heater
11/24/2013 | 0:03:19 | Temp 26.85 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:04:20 | Temp 26.85 | 'C Humid 67.47 | % | Heater
117242013 | 0:05:19 | Temp 26.86 | 'C Humid 67.47 | % | Heater
11/24/2013 | 0:06:20 | Temp 26.86 | 'C Humid 67.50 | % | Heater
11/24/2013 } 0:07:19 | Temp 26.85 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:08:19 | Temp 26.85 | 'C Humid 67.47 | % | Heater
11/24/2013 | 0:09:19 | Temp 26.86 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:10:19 | Temp 26.86 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:11:20 | Temp 26.86 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:12:19 | Temp 26.84 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:13:20 | Temp 26.85 | 'C Humid 67.50 | % | Heater
11/24/2013 ) 0:14:19 | Temp 26.86 | 'C Humid 67.50 | % | Heater
11/24/2013 | 0:15:20 | Temp 26.84 | 'C Humid 67.50 | % { Heater
11/24/2013 | 0:16:19 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:17:20 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:18:19 | Temp 26.88 | 'C Humid 67.51 | % | Heater
11/24/2013 | 0:19:20 | Temp 26.87 | 'C Humid 67.50 | % { Heater
11/24/2013 | 0:20:19 | Temp 26.85 | 'C Humid 67.50 [ % | Heater
11/24/2013 | 0:21:20 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:22:19 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:23:20 | Temp 26.85 { 'C Humid 67.50 | % } Heater
11/24/2013 | 0:24:19 | Temp 26.85 | 'C Humid 67.53 | % | Heater
11/24/2013 } 0:25:19 | Temp 26.85 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:26:19 | Temp 26.86 | 'C Humid 67.50 | % | Heater
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11/23/2013 | 16:38:20 | Temp 26.47 | 'C Humid 67.19 | % | Heater
11/24/2013 § 0:27:19 | Temp 26.85 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:28:19 | Temp 26.85 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:29:19 | Temp 26.85 { 'C Humid 67.53 | % | Heater
11/24/2013 | 0:30:19 | Temp 26.85 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:31:19 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:32:20 | Temp 26.87 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:33:19 | Temp 26.86 | 'C Humid 67.53 | % | Heater
11/24/2013 } 0:34:20 | Temp 26.84 | 'C Humid 67.53 | % | Heater
11/24/2013 | 0:35:19 | Temp 26.84 | 'C Humid 67.53 | % | Heater
11/24/2013 1 0:36:20 | Temp 26.84 | 'C Humid 67.53 | % | Heater
18/24/2013 | 0:37:19 | Temp 26.83 | 'C Humid 67.56 | % | Heater
11/24/2013 | 0:38:20 | Temp 26.84 | 'C Humid 67.56 | % | Heater
11/24/2013 | 0:39:19 | Temp 26.84 | 'C Humid 67.56 | % | Heater
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finclude <Uire,h>
Finclude "RTE11b.h"”
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cenat uine3zZ_t TRHSTER = S000UL; // "9y ey peiiad
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float humidity)

flost dewpoint:
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Add File_
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cchst uint8_t dataPin « 41 // r‘lrl'!
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const uint32_t TRHSTER = SQ0QUL: f!

uintlé_t revbats;
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& sketch dec20a | Arduing 105

sketth_dec20a §

fincluda
Finclude <3ensicion.hn»
finclude <LiquidCiystal hy
Finclude <20, h»

d finclude <Hire.h>

@ Finclude "RTCHb, K"

il RTC_DS1307 RICS]

ine pos = 02 // vauvinble 1o stere the selvd positien
const uinel_t dataPin = 41 /7 SHT :zexnal data

conzt ulneB b osclkPin » 37; /f SHT secizl clock

cohst Wint32 v TRHSTEF » S000UL; // Scncor fpleny preodd)
Sensicion sht = Sensirion|datalin, sclkFin):
uintlé_t ravbata;

il tlosr temperature;

El Elear hmidity;
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@ sketch dec20a | Arduino 10.5 =@ 8B ]

Fde Ede Sketch Tools Help

sketch_dec20a§

fincluds <HsTizerd.h>
Finclude <fenmirian.o
finclude <Liquidfryseal.h>
#include <iDuh>

finclude <Hipe.h>

finclude "KTCLib.h"

RIC_DEL307 RTC:

it pos = B¢ // vavialle to store (he servs position
conste uint8_t dataPin = 41: // SHT zerial dara

conzt uwintd_t scikPin = 37; // SHT serial vclock

const wintd2_t TRHSTEFR = S0000L: // Senzor query yerdod
densirion sht = Zenririon{detafin, sclkPin);

uintlé_t rawvbDacs:

flcat Camperature;
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float dewpoint;
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