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ABSRRACT

This project presents meteorological monitoring its results which consist of temperature
measurement and absolute humidity measurement by using sensor regulated by microcontroller to
calculate the results‘and delivering the information through General Packet Radio Service (GPRS) to the
server by utilizing module which consist of TCP/IP stack and mobile phone module managed by AT-
Command in order to record the information in database and display to the monitor continuously. These

information can also benefit in the application of the analysis of meteorological datas.
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madon laeigiuez iannsaldaeuld wu mydaingnszneodss msuwsamInsvin

L)

- MIAeMITUUUAINIG (HalfDuplex 30 Either-Way) msfomsuvuiidiofds

o

‘ly ¢ v Yy Yo d o 9 H o > vo o o & Y
dimsdedeya’liuds dsvhwsudoymiu wdwmiv  gSuncnsadsuinidludds

K

B

7l
4 1 Y1 a d ta o v o £ ] ] [ 9 o
doyaunu dudaudvilSunidudsuumurduiuld udliannsodadaapamioudu

=t s 1 o e 4 [ ra o o
TunmiRerduld SsSeamsdadaanauuyiii asvgmand ldud Tngenunding

1% Sudu



v 1 E4
- M3AOA13UUUNIE (Full-Duplex 138 Both way Transmission) M3doansuyyil

v Y Y Y ar z = a [] 9 ar o 9Yq 9
annsoddeya ldndeuduisdesmalunar@entu wu msldinsdwidldemusaya

o Insdns lanwieu o fiu

2.3.2 Usziamveamsak1Uoya (Transmission modes)

- mydsutByauUDYUIY (Parallel Transmission) Y0yavU1A 8 dnvzgndioen
vinginsal lldsglnsaisundouq fu nazvesdyananldlumsiudusdeiiodinios 8
' o o = Y M v 1Y v = % o Y oA
yosdyana Asgln 2.1 dednemnsasudeteyaldsiaswaziiusauinn Jedoie
1 o 9 vy A o a = 1
himmzazh Tl lumsdidoyassozlna iilesnnsahdygrauiinmunamzmsds

deyaanannufanaln

Transmitter Receiver

Lt

[=[e]=]=]=[=]=]]
FIARAR WL

lo]=]~[=]=]~]~]=]

SE" S el

7U7 2.1 urasmsdarudoyanuuvIu

LA () J
- MIAIHUAOYALIDYNIY (Serial Transmission) 33 AIVOYABOAIIANNDIA (Port)
Susduoenlyfiazia azdusuziudoyainunitaza uavasnaeniaisuduniia
A > =N Qy 3 42’ (] [ ar =3 d' 3/ 1 5
tadusudy  uazlindugamsasnaeviiueg  Augduuuvesswavesdanldmaderin

doyauuvoynIuasgli 2.2

Receiver

=
8
w
3
g

bit

u_|0|1|0|0|1]1[0] |

I
bit

Lt O

El=[=[=]=]=]=~]
[2]=]|~[=]o]=]=]=]
[=le]=l=]=]=]=]=]

lol=]=[=]o]=]=]

bit 7

31U 2.2 naasmsdaiudeyauuvoynsu
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24 lcﬁﬂl“ﬂﬂ'giﬂﬂ’l m%’uﬂuwwﬁnmzqmﬂﬂu

a

2.4.1 aauauiRYaUTUFOISHT-15

do i o e ¢ at a oo o
fhumures laanuuduinsuazquugiFwaanInuTEn Sensirion wanaldds

o = a N 19 4 s 2 =) g = 1 Y
g 23 linsAane wazdwWeyadeszuula I'C  IVMIAE@AIIAZAINADAT IFNUIEAZAT
= :/l 1 4'1 S/ o Y a T =t s Y =Y
anAaauuurus meldilszgnalunmisldnusidluiluuuaig Taslnuauiiaaumaiin
o &
ail
o Y o sl:/, N = ;g @ e Y @ o A o
- fhuthinda ldisagaivgiinaza nududing la ludrdudeaiu
LY dy s o b \ s v £
- aunsotannududuing 18 lusas 0-100% uazguugiisds —40 93120 aam
~
(¥
- gunsafmuandiuazoavewIunIs in 1A
=1 [ a ar N
- TraudnuaznuwaInum
-daulugumsdui@es 2.4 9455 v
-aggmulummnauga
Pin| Name | .\ Comment
1 | GND [Ground
Z | DATA |Sernal Data. bidirectional
3 | 8CK |Senal Clock, input only
4 | VDD |Source Voltage
NC| NC  [Must be leftunconnected
d' v o ar 4'1 [ 9
719 2.3 ezl 1 usuIEes SHT-15 uaznstavuieas 191y
A o 1y 7q o @ 2 = o
madems lumsivdaeyaveuruiyes 15szuviiatia I'C laslundayyis 2 1
At

s

- NidyanuuRm (SCK) Mwmthisudaansnndnm iwedmuadanazlums
& ¥
fomisvoya

as [ 7 [ ar o o a1 Y v
- ndygusudddeya (DATA) dlundygyradmivivdweyalumslyau

N ¥ o A dy
AITADANUATUNIU 10k WaDnWnuIu



242 jnvumsdeasdoyaves SHT-15

MSAIANTS  (Sending a Command) TuanizSuduneumisdsdoyanin

@

lulasneulnsamesluds suT-15 Sufludesadgluuduyananseduiumndyan

oo

SCK ttaz DATA a3zl 2.4 o ldmssiuitoulaNSoni1 Transmission start W01

T
@ A

Sudumsdidyyia ufev1 DATA desgniilfifluasin "o wuedindos 1 lnAaves

¥ t4 v
Ty 1a1#M SCK Masnimiy SHT-15 sxnsuiufin deyansninfiidiudids

[}

------ L T b S L 1. 4
R A T B e 105

t +

i 1

i 1

: 1
P R, NATTT 77 - 1fT T e T - 9%
DATA S0 11/ RN\ .

717 2.4 naasguuudyaunsyquiuyidyaas SCK 11az DATA (Transmission start)

Y

MAINEI1930U 1Y Transmission start 132 annsodeiidelilds SHT-15 tive

fmuamsninulanuil Tnedeyamdsiagdmiumahaumuasiai 2.2

137197 2.2 nareds wazeadidwasdeyadin i uA UM IR IUVRIIUErES SHT-15

i Forarmia
aul’ 0000x
émmqmﬂgﬁ (Measure Temperature) 000011
'émﬁwmm"f?ut‘f nﬁwﬁ (Measure Humidity) 00101

B1UA T3 IAADT MUUATDIUE (Read Status Register) 00111

au’ld . 0101x D4 1110x
FamIi (Soft reset) ldsvamesmmuaanuzadylida | 11110

Default tazansl¥narlumsmauediades 11 Taddind Jeawse

susrdadalalg '




- SamIIveune (Connection reset sequence) HIPABINITITUAUMIIFOUAD

. ™ s Y Y o o £ ' o

seniglulnsaounsames fumures SHT-15 desadnduyauswaduuinon Tash
= a o3 [ 1 = a =y -

¥ DATA Haowzasindlu 1" wumduvimnanfeudygnannnmiinn SCK

$1uu 9 gRARaiY gl 2.5 udrmwdrsmainanzsuduns dedayyin

L)

517 2.5 uaasdyanaSmatasmsaiean nzisudun s dedygy

b4 k4
- FUADUNITOIURUUYTUAZANNTUTURVE M5O IULDYARUVDIgUHYINTE

3/
o )

4.9 e ¥ @ oy a ¥ oo ' i 'Y Y
AITUFUFAUNANTU Vﬂvlﬂﬂ"lﬂﬁaﬂﬂ'lﬂ'i/lﬁﬂT)%ﬁlﬁJﬁu‘VllﬁfJﬂTl Transmission start (AIARNTUAIY

.
o o 1

A a A 43; o o & 1 1 & @ 4
ﬂ15’d<‘l‘llﬁ)3;l.ﬁﬂ1ﬁ\‘lﬂ1uqm‘Hj:l‘1]11iﬂﬂ’J”IM%uﬁﬂﬂﬂﬁﬂﬂ101ﬂﬂEJN‘Hux‘lul‘IJUQ SHT-15 (UIyD3

SHT-15 aedldnmlumsdszuianamiolif ldnadnindesnts - Feldnarnnusetios
£ "o P Y] Ay =
JuegiuanuazidvaveWoyandeimsnansluaisied 2.3

LY

= 1 - e v Y ¥
AN 2.3 uasnIan@uaes SHT-15 ﬁﬂ\‘li“lﬂ'lﬁﬂllﬂ151’3311'36?4%1‘\]61351

; . ’
auazpgavesdeyailszinana | migiuaes SHT-15 19lumsilszanana

FHanan 15%)

14 1ia 210 Haaun
12 U9 55 HaauIn
8 19 11 12U

s

2.4.3 MsAnOUARUNYN

u

lumseruarguugiivinuaes SHT-15 gRannannsadenanuazdoalums

t & T ¥
sldluuny 14 e wie 12 da Taofinnwezidua Tadumdeiy Taefidwannduilun

b4 ' ¥ = Jd Y ' ;’,’ £ ¥ a 4
TADICTUYD YAV TINETULY DT SHT-15 winnou nnudlFnszuumIninalamans
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A q yn ¥ = o v =, .. PPN
LWﬂ(lﬁllﬂﬂ”IQmﬁgllﬂﬁ]ﬂlﬂ TﬂﬂﬁWﬂ]iﬂﬂ'}lﬂm‘lﬂiﬂﬂﬁllﬂ"li‘l’lﬂ1ﬂuﬂ1ﬂﬂ1ﬂ Sensirion ;‘«,wam

FUYDS SHT-15 Aaeun1sN 1

Temperature = d, +(d,*SO,) (1)
d' - 1 a a A T P 421 1o dy = Vo
TR Temperature ADAQUNYIGY d, AvAiash Yueagiuld@enloulvfun
v ¥ .
VDD %84 SHT-15 d, Aemiasiivuagiuaiuazidoavesquuginasinisan SHT-15 SO,
A r ad i 4 o 1 o a 1 ar
Aodrguugiine ' ldninauses SHT-15 Tasf1 d, LAAIAINITINN 2.4 1Azl d, AR
A131991 2.5

=

P 1 “ 1 o 4
A9 2.4 UAAINT d, (NDATUIUATRUNYUN ﬂulﬂ

i Mansimegaunaiisai 1d)
lumihec | lunuds F
+5V ~40.00 -40.00
+4V 39.75 -39.50
+3.5V -39.66 -39.35
+3V -39.60 -39.28
+2.5V -39.55 -39.23

=y

M348 2.5 A d, ef A gu v s iiiald

AR dlﬂqﬁnnqmﬂgﬁé’aﬁ 2(d,)
Tuwia C lunig F

14 a 0.01 0.018

12 i@ 0.04 0.072
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w  w &

244 ﬁluamd1ﬂ31u§uauwnﬁ

v b
ANUAIRNUFUTURNNE MI o UMANUFUFURNS DIN@Ures SHT-15 a3
&

A = i 9 a A =Y Ay P

@onanuazdealunseamldluwuy 12 danie 8 ia IavludiidWannez1ldianu
= = & & v s A . - ¢ v Y 1 &

azidoa 12 Ta Faziludeyaduiierumsfnnunadamans udez ldannuisu

Y

Fuvinsoonu lasaunisn 2, 3

RI—Iu’ue:(T_ZS )*(tl+(t2*SORH))+RHIinear (2)

RH,,_, =¢,+(¢,*SO, )+(c,*(SO,)) )

linear

v w &

Taghl  RH_ Ao M1A2I0933duiN5a939

a

- 1 a Ao v po!
T Ao mqmwgmsmmmm"lmmﬁumiﬂ 1
= 1 = = d%l Y Pt v ,3’ ¥ o Ay
t, as t, Y ﬂ1ﬂ~1‘lﬂIﬂﬂl’ﬂ1ﬂjuﬂgﬂﬂﬂ31uﬁmﬂEJWUﬂﬂﬂ1ﬂ')11]“]fuﬁll‘w1ﬂﬁ1’lﬂﬂﬂﬂ'ﬁ
"\ﬂﬂl“]ﬂ!l“lf@iﬂl SHT-15 llﬁﬂ\‘lﬁ\‘]ﬂ]iﬁ'ﬁ 2.5
=) 1 a =t dg’ 1o = 1 :é’ v o da
C; G, LAz ¢, ﬂﬂﬂWﬂQVITﬂUNﬂ1%uﬂgﬂﬂﬂ3]ija8lﬂﬂﬂﬂlﬂﬁﬂ1ﬂ’J"IiJ‘IiUﬁNWVI‘ﬁ‘V]

éfaqmimmmuma{ SHT-15 UaAIAIR1s 197 2.6

SO, fie anududisinsauieuldon SHT-15

A9 2.6 HAAIAIAIN t,, 1, NANNAZIDHAR1L

ANNAzIdEA mnan
t, t,
14 U@ 0.01 | 0.00008
12 Ua 0.01 | 0.00128

A5 1N 2.7 taaamiaed cl, c2, c3 Nnuasdona1ee

ANuazvyn Anadi
C1 (!2 C3
12 1in -4 0648 | -2.8x10°
8 1 -4 | 0.0405 | -7.2x10"
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4 a daus d s Y
2.5 maweusanau A NURUNIalmEueaf sV I'C

4 v

2.5.1 anudie iy I'C
['C 4811910 Inter-IC Communication #1674 MsAaaeded1sszninled Tauia
rc 1asumswanniulasWdd (Philips) drogajanunenanie dosmslileFvseluga
anunsoAade danu uagaruguameldmedyanaiios 2 1@du duniliie modoya dn
duniisfe  modggnaniniildlumssmuaimiznsiiaun  msaesufiuves
o 2 o 1 = 1 @ = od 1
ginsalvutia r'c dlddnnn Msdemedeyauazmoduanannidnvesginsaludas
@ 1 ar 1 Q o L) @ a T ¢ o
awnunsewdull  diumsdmuaueamsansedummisdmiuanaogilasaiudazda
wldsiadoyauazmsfmuaaniizasinfivueamsauoginsaiudazda
medeyavuiia I'c i¥aSvnadruiiunismsit aedoyasynsuvse SDA (Serial
Data line) diumedyananninilivefendl sedygianinioynsunie SCL (Serial
b ¥
Clock line) TumisoFineae lililazSunaadeyannisasddl eo SDA tiaz SCL
2.5.2 puaniialaeilivesiia r'e
<3 s ) . v a
o1 SDA way SCL Wluasdyaial 2 BANIN (bi-directional line) ABIlN1TABA7
) @ [ w N 9 A o = a Al et
mumunasdivussiu +sv Naseana weldaelianzaodngsluvmsi liting
L ¥ Ed
Ande g Nidaselums desfudaanasunuiioniidun lumodyaiuisas 2903
o St ' 9 Y . &
@wne voswgnsninaseguutid I'c deslianvazdluriessuidle (open-drain) 13
< '3
AoAIaNA®3LLla (open-collector)
@ ' v @ 2 =2 o = T ~ a
931 IIgNeAYBYauUYE I'C g9 100 Alatiaaedurnlulvuailnd (standard
a = = = a et 1t []
mode) Hagnd 400 AladadeTuniiluTvuuanusage (fast mode) gulnsaifideswaguu
1 3
o I'c vzdesliniaaug Iwihsauiifadusenitame SDA uaz SCL 1uiAu 400pF M3
hdsginsaiuuia ' Mdeyaduiunisdiae 2 A1fie 7 {ia (7-bit addressing) M50 10 a

(10-bit addressing)

2.5.3 nanmyveatia I'C

o r'c dsznoudromodagnm 2 du dshldnaninudife SDA uas SCL
Jd' T [ s U ar 5 =3 = o a .
gunsaifidewuutiaeinsalilinnng - duiudedimsfvuagluvuvesnsaasde
o = ' - & ' ¥ /9 a1t o
vutia nieisend1 Tuslanea (protocol) e 1y 1Fnums1ui vuzilginssiladadefu
v & o v o M o 3 1 dy ) o Y o
oy uazginsaid ladludrsuniedide aelutiazvesFinednvar whi uaziowves
o’q' 1 1 @ 2 d' 9/ ti’ l d' = o o 2 1
ginsalideguuiia I'c ieiludennasiugiuneuil szesunemsauvestia rc de'ly
o=t 1 t w1
gunsainiludadhadeyaniedidoya Soni1 @1d (Transmitter)

s [ <f t e W
ginsaindugfudoya Fondn §150 Receiver)
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o [ :;’ o o o 1 o o P
Tugipsalvute rc ewsadluldiedifuuazdids  wsgilasaiimihidly

Msuieteides sx lifigunsallavutia Pe ihmihfifuddufivedudios
gunsalfiimihfinuguimazmsmhounensdedeuuia °Cc Soah
MNAR0T (master)
ginsaifignaIuguvSegUnsalfinerradh Wuuiia Pe Sond aavl (slave)

°

dofimua 2 semsdiiguesmsAndeunlia I'C Ao
v 9/ a ds“ by d' as 1 1 :/’
- msaeneadeyaszinaiu ldiieiaituviniu
1 1 4 o 4 a
- lusgninmsaneateyaiielafaiuiais scL faanziluasdngimotoya
Y o Y % g Y a < d < a o o dAa & Vo
dossnuideyall edldifanmswaswnlasiunenia finviu dyanaitiedusy 1dsy

nsudannunneiiudyanunlvguuny

:;q 5 o 2,
254 aancninavuuuda I'C
IS4 o [ dy
HAIUNU 5 dN1IT AU

b4 2 ki
- 178314 (Bus not busy) annzilifiaviuiloae uzasinuuaio SDA taz SCL 1ilu

S .
1 e

¥ b4
aadnguiag Hunuen Ny Msmgneadoyasnsasuauiuld

i
Q' Y v

b4 1
- BUAUMSIIUVeATDYA (start data transfer) AAYUOMY SDA  1ims
T . ] ] ¥
alasunlasszduaeinangs lldr luvaziians SCL imamzasings Sonanziunadu,
4 1 : £ T
191 A012215uAU (START) Aa31fi 2.6

b4 3/ ¥
- Joyadis wguulie (data valid) aaziifadudannaniausudu Tasaoiuz

T
A o 1

a & a 4 =] 3 = a
aedninavuIuAIg SDA Hiedoyaniihimsaenea ey SCL fiuasings aauzd

] A A ] du WY o S04« A Py a
718 SDA Ap3ndn e vgilnsaisyiteyaluiamiziudn dlu 0" wie "1* Joyavrufa
= 1 . o .; v A =4 4 = '
asifeudadldluvasnae scr fuasind1 uadielafamfdosns 1iiRansoenes
Joyasgtauysei a0zaIniul SDA dosninNnavasenatiidis SCL Taniuzasin

a { = 4 a 1 :;’ o
g¢ mahamanfAsulasanuzasinluvasiias SCL aelngeegiy qilnsainanes

L1

a o ' v o A A Y duy o
‘VW]]ﬂ13’ﬂ’J‘Uﬂilﬂ'lifﬂUﬂﬂﬂ‘ﬂﬂHﬂﬂ%uﬂaﬂ’ﬂﬁﬁiﬂﬂlﬂuﬁﬂ'I’JzﬁﬁqlﬂﬁiﬂffﬂTJZl‘iiJ@luﬂvlﬂ m

9y

v v ¥ v
#eyaihmstsneatiunannurawanly dgili 2.7

D

o

vy = 4? @ ~ t 4 or X @ o o
- JUVDYAQ (acknowledge) NATUNAININNNTDYNIAYDYANNAITINIGIAITY

E4
iaduedeauysal Tneddwzsimsdadeyain 1 daiSondn dafui (acknowledge bit)

U u

a @ t 1 o o 1w
anuziluasings ndwmndweyamnasudiu diugilnsaiinamesiwiimsdadyau

o Ya

Sufwmiaudeduius fudygnuundn eaeuausdaiuindannnndids neaiudasy
I A o Yda a o o o o vy = a ‘d o w o a 1

wasdaiuznlaauzasindiasuuiis gUnsalmaningnonindlumsaaneniofiidifade
T :/’ o o A A o YA Y 1 Yo 9 ' o = kY

agluvnziiunziutadasuimensvauesldnsiunlasudeyaly  udazluaSouies

uda dagiin 2.7
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- ngaMItoneadoya (stop data transfer) (iavuiiioma SDA imsulasulag
1 . v ¥ 3
sedvastnnnga i@ Tuvaizione scL famuzaeings SunTanzifediuil anie

viga (STOP) #3114 2.6

r——1 r——1
|
!

/ l SDA
|

l N |
ST f\_/ﬁ

p
L __ e L
START STOP
CONDITION CONDITION
SU00362

717 2.6 naRITATIZTILAL YA

X

DATALINE | CHANGE
| “sasie | oFpatal
DATAVALID |ALLOWED
l | |

SU0336t

= L
319 2.7 uamsaazmsaIveya

2.5.5 MIMOUUUIa I'C
J a Sy v E) T Eal oy 1 o v = b3
AoufvziSuduMIIwneadeyaIznINgllnsaiaeg Rreeguula Avlin1Io1
=S A T Y =X s s 2 :/I 9 3/ =3 =N = a =4
Sudenou Tasmsdndegiasaiuuiia I'C sy ldmsdredwuy 7 Javse 10 da lunsal
Py 4 1 1 as [} 9 Y = a oA 19 2 & 1 1 a
wtiguassideaguuialinn ldmsdndwuy 7 dadoiwe udaniginsainveguue
1 ° o [ Ha 1 J ar 3
wnnt 127 weamsa Suiludesldmsdredanuy 10 da ndnnfidaseginsaiuaazdald
a Y Yy o a9 . ¥ o
Sovdeuuda faziEudumstioneadeyadudeld
[V 31’ o o o o @ o s A Y == ¢ 1 o
auiumlddylududuusnvesmihnuuuiia I Aemsondilnssinaasead

& Rt a a y 2 o
‘lﬁcluﬂu‘l)gﬂfllﬂiﬁ1ﬂa$laﬂﬂﬂlﬂﬂﬂ13@1ﬁﬂﬂﬂq 2 zﬂiﬂl‘ﬂ
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2.5.6 M391309UL 7 T (7-bit addressing)

v s R A v oa v Hq ¥ y = o<
doya ludusnifaundminanzisuduie  Joyanldlumsdrsdagiinsaln
¥

a = 3 = o a 9
dosmsaane laslizduvunaasluzii 3-6 Tu 7 davusiwiedia MSB dmziludeya

o d'sl a t ] o o =
llﬂﬂlﬂiﬁﬂmQQﬂﬂimﬁmwﬂﬂﬂflﬂﬁﬂﬂ@lﬂ Iﬂﬂtlﬁil‘ﬂu VANV UAUDAUATEAIN  (fixed

=5

address bit) 317U 4 ia Fedeyaiiglnsainaazdszgaiiuamningeda hiaunse
aaswdawdle’ld  dawdn 3 daduiadmuaseamsafaunsaldsunsyld
. vq 3/ 3 ° a Yot 4
(programmable address bit) lagf 19nuapIfiMuaaniuzasdnliunm A0-A2 vaagilnsal
aa A 1 o 1 a o dq Yo 1 == b @
nimsifevseuuuta r'c diwuluda LsB diufiaiildfimuamssuniedoudoyaiy
s ;’ a 4 s (:1’
ginsaiaarddniug  mnada LB (Wu 10" winefedesmsd@oudoyaldigansaiiu &
[ I={ 1
ity 1" amtlumseudoyavingilnselaad
1 s 1 Qs &L °
Joyaluludaemniie deyaniugu (Control byte) lugilnsaiudazditimssvua
v = e PO ~t I Y q 9o voa
Foyanrvquiananiull sndredin ledusewesalidoyaniuguinldmmuad dala
Y a N I~ Sy 5 o
Wuduna Ualaiwoiana luvaziled ADCDAC desmsveyanirvguiiefmualn

4

audlunees ADC 1i5e DAC Sludu

¥ IS TS/ A o ' a
ﬂﬂgaiuqﬂﬂﬂﬂn'lﬂﬂ VOUANNINITRIUNDAVI (Data)

o aa 1 EY 1 Jd g AY Yo a vy 1
ﬁminmnumﬁmﬂwamagaimmaﬂm Qﬂﬂimﬁ!ﬁ‘y‘l‘ﬂ‘lﬂiUﬂ15ﬂﬂﬂ’t’]ﬁﬂﬂﬁ\‘1

o Y [ b4

Ty s uiaeunduiidiennase e linszurumsnoneadoyadinsoauiiuaelif1a

2.5.7 M391d Y 10 Oa
Tumsérduuil Hndddgduuiveyasynsuimlousunuy 7 da winudazd
o A a2 g Y v b4 o a < 9y Y o 9
doyariuAryuianites Tasludeyaludusnndunnifaannzsudu deshmuald 5
=Y Y 1 = a v [~ a o 4:'31 =y [
Tavuiideyailu 11110 daudn 2 Ta davuiiudaueansa veagilnsal  Nidesmsaade
= @ o N 7 N v s
Tuin LSB wewdeyaludusn dnudlu mssmuadn deamsdu wiedvudeya My
o o o a 1 ¢ ool
gunsaimandIndeimsdededis  deyaluddetniludeyateamsaluludi 2 wveq
sty a 1y v s < v v Y A 14_'
ginsifideamsAnaedls  doyaluddalifulludeyaniugy deyandwimiufziiu

3 a g Y a 1
Younvsanlslunmisanae

«a

1Y

WuRgITUMIddw 7 ia vasninaeneadayansunn lud desdian1iziud
Ed T v
vy e linszuaumssoneadoyamunsaduiiude lu1d Tuzii 3-8 uamsgtuuy

foyaeynsuvesmssdaumy 10 ia

2.5.8 gulnsaifilimsiFendauuulia I'c

Tilhwpiiu o rc 1&Suanuisuniuinniubos Medeandanuie 14

.

¥
awdygauiion 2 dumnin wazmsveeszuululasneulnsames A uduna

<

=

J ' o o o w o Wyt &y w 2 A )
mmvgmmwuwmmmnmmﬂmmmm"lﬂawﬂjumﬂswuna IC mmﬂuwuumn
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gilnsalimeSulosaildmaiwendeuuy re mmnonnamodraaeninliidnusu &l
fetade il

loFveunosaduyaeId A (VO expander) : PCF8574, PCF8582, PCF8584

loFvronnus9nsousynsu (Serial EEPROM) : 24Cxx, PCF8570, PCF72/73,
PCF8582

lo% ADC/DAC: PCF8591

To#3alniindon (Real-time clock: RTC): PCF8583, PCF8593, PCF8598, 41TS6C

ledy LCD Tuga (LCD driver): PCF8466, PCF8576, PCF8577/78, PCF8579,
SAA1064

' "la%ﬁuﬁﬂﬁﬂgmgm DTMF (DTMF generator): PCD3311/12

2.5.9 13199114 RTC (Real Time Clock) ¢3¢ DS1307

szupgna fudsddgiannsoi /15 ugilnsaiSida Instind ldvanvaio
molululnsaeuInsmesioiil lnwesio ¥ lunsiunar  vIerhllddugunainsa

9y 1 .Y A o o Y 1 A o d’l T o’;’ o :
lawuiu uaiiesninlulnsaeulnsaesmumsainuldaedol idsuriniu dafums

M lnwesvedlulnsaeulnsawes adugunanidsliminzaylinuedwimdu
DS1307 Wy 1€ gunavedadmaiinoudnney (Dallas Semiconductor) Hiia
Sudsdayanuy 12¢ Fuilunui 2 wire a1sadoas 16 2 AN (bi-direction bus)  §1u
A =S ) o) oo o o A A ot 1%
RA1wel DSI307 tumuisamudeya i 1R Falue Tu Juh deou uaddl 14

o < < o
sruuoaen e Tnuagluuy 24 ¥21ue 3o 12 $21ue AMPM 118 meil
szuuasiuavaie il Tasdwmdesiglduangndaly Ds1307 annsaaiad laf141d
v . 4

Vauumaes uazvirnude 1y Tashdeninsadnmndeya’l?ld Tnssadrefivdianun 8 4

1 b4
Awaasluglii 2.8 uaslingaz@eamsMUYev A1 9 A9l

X1 Y 8 O Ve

X2 ]2 7 [3sSQwW/ouUT
Vear ] 3 1SCL
GND L 4 1 SDA

LA Oh

11 2.8 dwmrisn e RTC DS1307
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dninvomyanany nizvoundIANIR

1
Staut condition : Data Vald

1 1

Stop condition

1
1
t
1
1

i
Ack \i

SDA

um
-
i
o
L
bz
los}
s

1
1
[
i
t
1
[
1

717 2.9 msfudadeyaruia 12C

o

Tumssudadeyarunia 12¢ gUnsal Master vziiludadradayain Clock uu SDA

g g
b4

uazifludanruguanIuz Start uaz Stop WenIUAUMITudIeyanuams dadeyalida
% o = y sy v . s

gUnsai DS1307 Awaadluzii 2.9 lulasaeuInsamesAveaiuan1dz Start Aoy 9101

R4 Address Y9IDSI307 Vi1 7 Dadadinndiu 1101000 nazaudoiiaszyiianivea

@

1 T v
Joya lumsaiidumsiFoudeyans  DS1307 vzdeuili <o dgUt 210 Mty
a v e\ | § ' aa s Ay
TulasaeuInsaes TADIAIR UM UL Address noluSIamesved DS1307 NABINS
= vy ) = —1 =t 9 Y ' P4 9 A
[Weuteyaad 1d1viAel Woeudeyanl laglumsdwdeyauaaz luaszdosseiia Ack 910

DS1307 N0 luA iiedaan asuid 839zd3 198N 192 Stop onauganiuz I

Slave Address Register Address Datafn) Data(n®1} Data(n+X)
[s] 1101000 JofA] wocooaec TAT oo [AT wewoooc JA] oo [ oo JA]P]
S-START
A-ACKNOWLEDGE
P-STOP SLAVE ADDRESS = DOH

= = Y o 1 @
719 2.10 m3AsuTayagilnsal Slave W1ULTA 12C

oy s o = 4 s
miTuveyanngynsal Slave Mindadlugin 2.11 Guusnlulnsaeulnsanes
b4 1
A09a3 AN 122 Start NOU IANURBIAL Address Y09 DS1307 ¥uia 7 dadadiauilu
1101000 tiay. - AuRviasshsneuastoya  lunsdiidiumseudeyasin  DSI307
9 n’: <2 1 o Y Jd ) J o oA v
vdeuilu 1" mimiuSesessudeyainginsel Siave fiazlug Tasdumisnsnudunee
£ ve o taa s ¢ s & g Y y v a oy y &
YuegiuAumuBEItmeswodiiaes Fedludumithogaitldasdoudoyal’ e
1 EY 3 o 4 v 1 a @ Y o
gudoyansuuaas 1Uaginsal Master Aodde Acknowledge fanduliliginsal Slave

a0 lunsainduludgaie gunsel Master Aada “not acknowledge” a1l

Slave Address Data(n} Datafnt1) Data(n#2) Data{n+X}
{51 1101000 [ 1{A] woooond TAT wwomoo AT wooome 1] oo0 | woex 1R[]
S-START
A-ACKNOWLEDGE
P-STOP SLAVE ADDRESS =D1H

517 2.1 msemdoyaingilasal Slave Fufe 12¢

103006
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= < ar
Ty Ds1307 H3vames melultudoyanarvuna 7 Tud oom-o6H daaaslu
P Y ' o o o ' A V1 Y o

317 2.12 doyamar uaziunvzgaifveglugtve wavgiu 10 aunsadeon ldnldinu

o o ° Aa : o
wuy 12 9133 13 24 ¥2lua Tasdviuaniian 6 Ausaiasa 02H lasduilu «1” azidlu
o & A & 3 da > ¥
msmiauiulvua 12 $11us vazsilio@onuuy 12 %2133 Ria 5 luveawsa 02H Hiuaz 19

3 v ) b

uarain AMPM Tasdidatiilu <17 axdlu PM lunsdiiuaauy 24 5219 Sailee19lu

msuaasmvemanauluveaniites ludoy

fee:l | | 1 | | [sm]
oor| cH 10 SECONDS SECONDS 0050
0 10 MINUTES MINUTES 00-59
o | B4 HEER onr HOURS PO
0 0 o 0 o DAY 17
0 i 10 DATE DATE
0 ¢ 0= | ot MONTH 01-12
10 YEAR YEAR 0000
07H OUT| 0 l 0 ]SQWE o | o l RS1 l RSO

71U 2.12 S8emmeinoluledigiunat DS1307

nesse 07H (MiFimassaiugumsmiauves SQW/OUT lasiistoazdun

3

OUT(Outcontrol): 14 3uau0 188

SQWE(Square' Wave Enable): 1¥naunuesadaiamesnighy Ds1307 Tavdriiadi
dhu 1 azdlumsillaosaFaaines

RS(Rate Select):gl‘lsf/ﬂ’mﬂllﬂ’nmd;‘llm Square = Wave Lf}ﬂlﬂﬂmiﬁWﬂuﬂlm

poaTaAINDS

2.6 Mail Server
. =l & a S o Y A g oo A A A ar ]
Mail Server A9 1AFDIRBLNAADS NI T sudidueascumnsave AUSMTTU-da
& . E2 a S =y 4 o w v A ar ) [
WHINGYTO E-mail Hunau¥aluvilsnunsossnns dinsuaanedeomsiumoiumsedie
= o A a 1T o & (] A (] = s 3 dyy @ 1 ag Y oo . o ™
Al ieAnnfUYARADUH LIRS DI EdUMBS AN 1A ond1ed19RIRUSMS E-mail funu
[ ] . . I~/ % a A o [
lan ®61u%¥uU Hotmail.com, Yahoo.com, Gmail.com HUdY Faeufinassninunsadninaun
o S o . o o = d‘ & 2
musomnInndly Mail Server 14 iftssuaaada ldsunsmdsvnes 3nnTsunmiu
o o 4 1 @ o Y
U5z Tomiveansil Mail Server (HuvoInunmionuaaod lunssam Ay Mail Box
T A a d = .
vesfldnuudazau Tasaunsamu@uvse uflvdoyavosdld E-mail aolussdng vzl E-mail

@ :: 1 o @ 4 P .
Address 111038209 2193 WS 1 11iTo N Y E-mail
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¢ [
2.7 wesauazlslansalunisSuda Mail
a v 4 ' & = # a & o s
M3fnABlpMIIEHIIUATOINBUNUABS lHATEN U IHENETA (Port) tazTislanea
o o . :/’ ° P v 1 . @ 1 % [~
(Protocol) §1%51 Mail Server inuvhmthnlunisSunazds Mail Idfudldaulwnsedoduilunms
Anrpdoa1sNUTTNIUATDI Mail Server MIIAT0I 19911 1182521313 Mail Server Yofd a5y

dmemanaadsgii 2.13

POPS
SMTP SMTP IMADPY

Alice :
Sender |

x Bob
' E Receiver

LAN or WAN T+, | £ ,*"LAN or WAN
L 3 *
L 2 *

Mail serv

v b4 1
37 2.13 yaasiunoumas 1Us lnaoan 14 Tums de E-mail

2.7.1 Inslanea SMTP
. = A Yo = 1 N s o A 1
E-mail t‘flummiw‘lii\_wﬂ3muﬂmﬂuamﬁmﬂ1uaummnm oI INEIUITOA
= P Ao v 5 4
i’fagavls?f Tudumestinaz 1% Ins lanoanisanin SMTP (Simple Mail Transfer Protocol)
. AV, G\ g cYe Y Yy o v 4 P & e
1T Mail ﬂﬂuﬂ%3ﬂ1ﬂ15ﬁﬁ‘lﬂuu @Ghmaammiﬂinma‘uumﬂaumzmymz
a g a Y o @ P Yo ' o A & o
YIVANVIYDANNIBUNTIZADBNUVIANIYNI "lllmiﬂﬂlfﬂu’agv,}muu IR0 9
dsznenlildie 2 drundngfie ¥eaeanNg (envelope) iazdoanulusaning (message)

Aegili 2.14
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Betwouz Forouzan
De Anza College
Cupertino, CA 96014 Mail From: forouzan@deanza.edu

S 2CPT To: fegan@comnet.c
Sophia Fegan RCPT To: fegan@comnet.com

Com-Net
Cupertino, CA 95014

Linvelope

From: Behrouz Forouzan
To: Sophia. Fegan
Date: 1/5/05

Subject: Network

Headler

Dear Ms. Fegan:

We want to infornt you that
our network is working pro-
perly alter the last repair.

Message

Body

Yours traly,
Behrouz Forouzan

317 2.14 390uy E-mail

¥039AKNY (Envelop) avanuisszsznouludn UOAUAT AVDIGTI LOARTE
YOI A AIUNLDUY

Y v g 4

doanulusaning  (message)  Foanwlusanmessztsznoulildre  1sames

- & J < 3 1 1 o o
(header) UBIBANBIANING (body) Fugaines vithuumasNaziweniedde 45U e

3

29 1 9

[ T ¥
WM uazd ALY dauilennusaving sxiludennuiddadesmsdaldiy
Yar Y
ATuldeu
: E
MITU Mail 32UUDNEHIZEINTATIIAOUNABIIANINGNTD Mail box ogiilu
3029 11001 Mail aWdd1d szuussimuduionlid1145ud Tasazuansswoidon
' veq 9 1 Yoo Y A1 oA o . Yq Y A A
3139 Tag19 w1 ueawsadds Wadenine uaznaiidawiesy Mail §1¥aunsaideniioz
' sk Y, Py g & Sy 4y Y Yo W Y
srmanaun 1 lalasdlusedhuionnuve waninoiigdadesnis Wdsvlde
uoaasa. weamsaidiuluszin Mail szdeufluneamsammzvedldudaz
1 3 t
au Fezdes st szuuteawsanldluIns Tanea SMTP vzutiseendlu 2 diude Ta
% . £ o o v A
ADAN1ITA (local part) U@z AUl (domain name) FzWounonnulaalFnToaning

“@" AUNAN AagN 2.15

“The domain -
“name of the
ranail server: -

“Address of the
mailbox.on the’
“roail server :

317 2.15 E-mail Address
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I'4 ° o ° ) ;’ . .
Tanoamisa (Local Part) szlddmSuimuadovesdldlulamummiug Fade
V. J : 1 3’ s
you 191 luTanmmilen sxdodlidiiu
Tawuuy (Domain Name) @3uNa09i30n71 Tamuiul 3011903350071 mail
a P s
exchanger 1ag1/ndvz 1¥5ovaesdniilundn
s I’ s ' £ ad
YTDSIOIOUA  (User Agent : UA) seilszneussianitavesszun lilsudid
ad a J4 a o A o’/’ ~ 1 . A ar o =R
slannsotinddie ywosRUA (UA) N30U19ATUSUNI1 mail reader uatiatosiumsdua
Yo 1t < L4
voldiingmwesionua
a s 4 s g o = Vg VA '
uimsvesgaresionud gawesoludiiuldsunsuiamnsalddliddon e

apundu uazdnesaninyld jii 2.16 szuaasiasmsvesgmaesionua

User Agent
Composing Reading Replying to Forwarding Handling
messages messages messages messages mailboxes

= s 4
319 2.16 yeresiolaua

U

Composing Message gaiwosonuaivtiiuins Idg1Famsafiou Mail 18 Tae
' vy ¢ s Y & q voq ¥ Y ¥
daulnaudgaaesonuasziimuman (emplate) vuniihvaelddldansaldnuld
azaanlasmsavdennwadhlla
. Y A v s I a Y 9q ¥ A '
Reading Message N111M0nN0019%03ydy03 0IOUAIZLTMS TRY IFamsaiezau
o i q < o as . 1 )
wangndan 1l diemsdaldyewesionudinu siuszlasisaenly Mail box 313
Jd 1 ¥ ]
a3 1 dlezuae s IWG19 R u T Mail Insidnn

o 19 Yt ' o s A
Replying Message Had91nfi latimsenumduds dldanunsaldyamesionudie

T
= 1

v Yy a o ady P P v dv0 o
ﬂﬁ)nﬂa‘u‘lﬂiﬂﬂﬂﬂﬂmiﬁﬁ]‘iJﬂanlzu‘l/l\‘i‘u@ﬂ’Jm"um@m fNiJ'lch’i llagq}@ﬂj‘luﬂlﬂiﬂﬁlﬂu

Ty

1]
]

b
Forwarding Message TumsaaunduiuszidlumsdalyIddudias Mail il ua

i

H b4 ]
M3 (forward) dzdumsds Mail # 185 uumin T Idiud1dauaug on
Handing Mailbox TauoUn@ud ayaiaosonuaaza’ e Mail box 13 2 box fiv inbox

a o o o LA o ' o - e
1ag outbox 1A8T inbox 92 1FdMSUAY Mail 71145 U111 a1 outbox 92 Fd TP LS

1
I

fhandsesn

K
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2.7.2 P15ASIARUAMTINIS T 11U SMTP laalilasunsa telnet
SMTP 11115 Tanoan 19 lun1sda Email Fa9zR 10117 Port 25 MIHITILY0S
:/‘ [~ A @ :/’ g A % Voo w v o o :j
SMTP Hufzmiieuiy POP3 Wunfe lamsasmdiluszuiana Tasusasdrduinozas
o o o o &
W10A28 \r\n (Carriage Return 11 Line Feed) 8145 1u40A11ua8 Un&111910 SMTP vziilu
@AY 3 Nan FzusnRanISMuYeIA g a1l

Fansaldmda daa15199 2.7 naasdlasld Telnet Gud1 107 SMTP Server 619

JUN 2.16

220 ArGoSoFt Mail Server Freecuave, Usrcion 1.8 (1.8.8.8)
thelo

258 llelcome [161.245.18.2251, pleased to meet you
Email from:project161.246.18_.225

E258 Sender YprojectPibl.246.18.225% OK...

lrcpt toiprojectgprsyahso.co.th

1562 Unknown command

frcpt tosprojectgprsfyahos.co.th

;358 Recipient “projectgprsByahoo.co.th" OK...
fdata

354 Enter mail, end uwith Y." on a line by itself
ftest :

boca Message accepted for delivery. <hsu3axd?ufSpyux.2181208892133CBduch>
fouit
[221 aba he

U

519 2.17 uamanan s aafida helo, mail from, rcpt to, data, quit

A15199 2.8 HARIATH YD SMTP

- fada Wi
HELO<..> 19nmofiu SMTP Server
MAIL FROM:<EMAIL> | 3 ududatid Taos1vua Email §unia
RCPT TO:<EMAIL> fvuagiudatma
DATA Fududiuvesieyanaiansaiduduty
RSET gMANNTE
HELP YDYITUUTIGNAD
QUIT FansiFoureuazdund
2.7.3 Inslanea POP3

k4
a

o - ' @ @ Y
Post office Protocol, version 3 (POP3) tiluIns lanoan Linsssusauuiniin aeiy
&2 o 'y ° o Y o @ EY Y - o 7 & FA]
nuRTu lumsmauiaeudidida Tumsldnuazdealimsaansrendurs POP3 Mah
L4 ad 9 :1, I o o Y ¥ a Y .
Tnaeuduazidivines Idiu leapud (gewesionud) wdesadunsAndedy  Mail

3 1 o : 1 & yqy @ 1 A 3 a kg
Server NBUNIUNIL TCP - Wosa . 110 %’]"lﬂuuﬂxﬁﬁ"]ﬁ’)?ﬂ‘]ﬂmZiﬁﬁN1uLW6L‘ﬂuﬂﬁaﬂﬂﬂuﬁﬂ



3 4 o = ' . . Y

%973 Mail Server tifoaondu 1d1d17 992 a11509319A15A137 Y03 E-mail 11 Mail box 18
- o o 2 . ad 4 &

uonNTULAITIENINs0iinIA1l Tnan (download) E-mail 9101F5Wnosndunieaves

A151Ad0e Aagiii 2.18 Faezuaasisdetiavemsai Tnaadiwa lagld POP3

Clienmt Server
Cotrol Control
process process

4—{ 220 {(Service ready) }—-—
—'E USER forouzan E—-»
~— 331 (User wame OK. Password?) b—
"'-é PASS xXxxxxx i—»
-] 230 (Usec login OK)
— PORT 8888 s
‘—% 150 {Data coanection opens shortly} E—
—E LIST fustfuserfforouzavreports I—b-
4—{ 125 3ata conection OK) P——

DIATA
TRANSFER

-4-% 226 (Closing data connection) }——
- QUIT b
s 221 Service closing) e

51l 2.18 POP3
2.7.4 myaseaeumFanslaan Por3 Tasl#T1lsnsa telnet
SIS anaTouMs R UToIRIA A1 18 dia1s1ed 2.8 18Taeld Tilsunsy
Telnet AUIAY Windows (¥ouroid 1151 POP3 Email Server 174 Port 110 iifoitiouse 14
Talidasfidrda e 3114 POP3 Server faznounduin fagildi 2.19

151191151571 Telnet nacrou i pop-mail.yahoo.com

efnet pop 90, o1
+0K hello from popgate 2.43 on poplB2.plus.mail.mud.yahoo.com

317 2.19 uaIHAN1 3B UALBIYBI POP3 Server

910IURINS Login 191g mail server Tno191da USER atu@ude Mail e POP3

Server ApUNAY "OK" 3z 1Az ym1a3se (password) Iaeldida PASS auseswariu
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]
= 1

e IMTenAdINLTe Mail avmoundu "+OK" di3i# 2.20 uadmndaany

o W L4

AANAIA 15U USER 130 PASS hiasandsiiu azasundudlodudnyal -ERR

<

E+0X hello from popgate 2.43 on popiBZLp us.mail_mud.yahoo.com
user projectgprs
f+0K passuvord required.

pass telecen :
+0K maildrop ready. 8 messages (B octetsz) (78524)

31% 2.20 ua@ I3 Login 191g55 U mail server

nagaumstinuiidinieg dldniuaunshinuees PoP3 fagilil 2.21

et po v "

+0K hello from popgate 2.43 on pepl®4.plus.mail.mud.valoo.con
fuser projectgprs
+0K passuerd reguired.
pass telecon .
OK maildrop ready, 1 message 2672 octets) (26591
stat
f+OK 1 2672
list
+0K 1 message (2672 octets)
1 2672

dele 1

+0K message 1 marked deleted

rset

+0K maildrop has 1 message <2672 octets)
guit

+0K server signing off.

Connection to host lost.

3N 2.21 HAaINAMI AR stat, list, dele, rset, quit
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A1319% 2.9 LaRIR1§1v93 POP3

fda wihil

USER 950 Login Y84 Account Email
PASS AL G

APOP daiad Login Wiouq fusvarae
STAT AND14LYD Email 1 Mail Box
LIST 310015 Email Fanua

RETR 81U Email R1Ufidoems
DELE a1l Email

RSET sndonsdaaniladalal
NOOP hitiez 15 ogimyq

QUIT 89AINTTUY

2.8 SMTP Authentication

Tagmannsuda SMIP Server SuMIRLUS MRS UIAz A Mail ¥angda $1 Mail 910
inFowefdaidamainiuufld wazds Mail 1afds Mail box ¥84 Mail Address Uanemaiiszyls
Fuaa'ldi duhildmuled ddudulas manlny Sunadhusud Tasq faunseds Mail Tao
owensoudsinaduein Idiau fafuTilsunsy Mail Server dnlngSafienlduldihummua
tor'tulunisds Mail M UUY 51 fvuadananaay 1P Address THmwizauluiaauainse
a4 Mail o018 fudu sihalsRnnlunsdifieguentumiowenusim udadesds Mail A Mail
Server 4372104 93 WHITAmuavInunY P Address Ti1&iio a0 1nmunemudana oy liniven
FiuinldfuTanitaffe SMTP Authentication Winofa msda Mail FoaruaenduszyFeuas

sHaHIU

2.9 Tsunsu Email-Client
. . A da o A t A A a s vq 9 ' & o
Mail Client A0 [15unsui@adavunieegniie e mivinouiimesvod Ifauusazay o

MYNATUE Mail §U Mail Server (54 Outlook Express ﬁﬁm’lﬁ'mw%’auﬁmzuvﬂﬁﬁﬁms Windows

t 9
ogua?

2.10 §1udoyya (Database)
9 A A o o Y Ao o do T =1 =2 o b 1
7 uvBya (Database) Aio IBMsiaiudeyanduiusfusdsiisudion oz lddodems

5 { v ] a o o d
Tdnuuazdumdeya FpudeyaiinuduIngfuncie prudoyaideduing (Relation Databasc)

v & 9 Y do o do v o . et
Wugduuumssaiudeyalugdeyandmiuiiu . Tasuedoyaludnyuzvesmsnaieg ol
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v o da ¥ < 8 asta 2 ' ¥ EY Y 3
anuduiusiugudoyaduioitaammiu uams IFaugmudeyaszdnaiioadilsznou
fage 11l

- ueWWaANFUFUToYQ (Database Application) uowwamnFugudoya Whuowndmdun
Vv ¥Yq ¥3q 3 a 1w v F R &£ a1 w v
aiu il ldauaunsedadedugiudeyaldedazain  Fadipduumsaadesugrudeyatuy

A 1o Y = =Y Y < =1 ¥ 9 ¥

ey n3ensiln Taelisuifudedinnudifnfugudeyamsfimunsosonlfaugudeoya’ld

- izﬂﬂ%ﬂmij}mi’f@ya (Database Management System) izuuﬁﬂmigmﬂ’fay,a (DBMS) L‘ﬂu

I o 9/

i > o d s
cva‘vléﬁmvmmmﬁ%ﬂmﬁﬂl’l’agaiugm%ya mnadafy MItaara Msdum msdisedoya
& A A ° Y a o & o A A ' s
qa4 Tagezthuaieele lumsmauvesfuivisudoya uazdudnaniFewriiusznnaen
1 b3
wawmFugwdeyanaiududidoyalugiudoya d0c1aves DBMS U Microsoft Access,
[~
FoxPro, SQL Server, Oracle, Informix, DB2 vy
o ad o ad ¢ g a ot a
- MAnUaAE T (Database Server) maianFsvines Wuasuiinaesnassliusmslu
o 5 o = H % B s kA
mydamsgudeya  Fando ﬂaumma{ﬁiwmﬂmsgmﬂ’fa;‘mmﬂuagumm NI 1RLIU
o = r{d'd a . a o 1 = o’d' U Q'l
unﬂzlfluﬂanmmai‘wuﬂizamﬂ1wmsmﬂuqqmmauwamam’lmmm"lﬂ
Y] Y Y o P2 Y] = . g ’ o 9
- oy (Data) YBYano Ao veWoyans 1 i Fezgninulumiteanuivesadl

ad P = v o ¥
Lﬂﬁl“ﬂiﬂlﬁﬂicﬁﬂﬂggﬂlifJﬂiﬂi‘h’\'l'luIﬂUi?;‘U‘Ui]ﬂﬂ'liﬁ'lu‘ll@{J,ﬁ

Y a v ' Y a o & A o Y v
~ gmmigmmaya (Database Administrator) ﬂ‘ﬂiﬁﬁjﬂl"uﬂgﬂ xﬂuﬂuwmﬁmmuamaga
3

v v o £ =& Y o 1 & Ao o
Glui‘]uﬂl'ﬂgaw}uizuuﬂﬂﬂ']iflz']uq}aga ‘Nil:ﬂ?)UﬂlliﬁﬂWﬂulﬂu‘lﬂﬂU%‘iﬂ‘U‘J‘u UBOANUUIN
8/

Y o Yl Aa agy P b & o % P H
ﬁu1mﬂ1ﬁuﬂaﬂﬂzuﬁﬂﬁi%ﬂ’lug']umﬂya ﬂn’fUﬂ1UL5ﬂ\iﬂ?]ﬂﬂﬁﬂﬂﬂﬂﬁ]ﬂﬂﬂ’lii‘ﬁﬂ’]u ‘Wﬁ@n‘n\“ﬂllﬁ

adaEssWnes Iinusslaaaay

2.10.1 7M1 SQL
SQL @811 Structured Query Language Aoniwnnasgiudvmiuiiaiudy
9/ a8 W w o dyd b S/ a :/l 1y <3
TIUVBY AT UWUT syl lussuugudeyaveatisunavaiy Tideudlu
MySQL, Oracle, Microsoft SQL Server, PostgreSQL, Sybase
o o 1 = L]
fdalunim SQL uiseenilu 2 nquie
e ' e ¥ o & gy
- Mifalungu DDL (Data Definition Language) 1l5znoudlomidanld

v v ¥ a 9 -
AINFrUvsyaas i Ltﬂll‘ilml‘llﬁ A8

v T ]
o @ o

- mﬁﬂumj’n DML (Data Manipulation Language) Aemden e fu

= a 1 Y
2.10.2 matvgulilsunsufianegiudoya
@ = o at :II 9/ < d 1
TumsWannuenwnamdudiomalulad  ADONET  usyldimesudndeg
naneq anhunlszreufudluuenwamdu fani1s1an 2.9

g do . g  Jelo 9y A A 1w Y
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I* x/

// Program : Weather Measurement and Monitoring System Using GPRS

// Description : Main file for Microcontroller Phillips P§9VS1RD2

¥ */

#include<P89V51Rx2.H>
#include<sht_15.h>
#include<ds1307.h>
#include<function.h>

value humi_valtemp val;

xdata int ans,t_sl,th sl,s t,s_1h;
xdata float th_true, t C;

unsigned char idata QBuf[6];

%= aaanaag Juaeuil e/
void displaytime()
{ led origin();
] lcd_command(0xC8);

send to_lcd(hour);
fed text(":");
send_to_led(min);
led text(':");
send to_lcd(sec);
led command(0xC0);
send_to_lcd(date);
send_to_lcd(month);

send_to_lcd(year);

}
¥ LY Y] ¥ d' :1 b4
/***ﬂi]ﬂﬁﬂﬂﬂ]nﬁ]ﬁ‘i}ﬂq‘l]'i—!ﬂ‘l]ﬂ]nﬂ'WIFN\I'J***/
void checktime()
{ unsigned int i,k;

code unsigned char //time set[]={0x00,0x05,0x10,0x15,0x20,0x25,0x30,0x35,0x40,0x45,0x50,0x55} ;



code unsigned char
time_set[}={0x00,0x03,0x06,0x09,0x12,0x15,0x18,0x21,0x24,0x27,0x30,0x33,0x36,0x39,0x42,0x45,0
x48,0x52,0x55,0x58};
for(i=0;i<21;i++)
{ .
if{ (min==time_set[i])&((sec==0x00)||(sec==0x01)||(sec==0x02)))
{
led_origin();

for(k=0;k<3;k++)

{

lcd puts(0xCO," i

led_ puts(0xCO,"Sending >>> GPRS");
H

delay(300);

led puts(0xCO0," Setting Module ");
delay(300);

Tnit Serial(192);

printf("at+i\n");

delay(300);

led puts(0xCO," ");

Icd puts(0xCO," Detecting... ");
delay(300);

printf{"at+idetect\n");

delay(800);

led_puts(0xCO," ")

Icd puts(0xCO," Detected OK! ");

printf{("at+isetd=*99*** 1 #\n");
delay(1000);

Icd_puts(0xCO," ")

led puts(0xCO0," Opening... ");



printf{"at+iopen\n");

delay(3000);

led_puts(0xC0," ");

led puts(0xC0," Open connection ");
delay(300);

led_puts(0xCO0," ")

lcd puts(0xC0," Sending E-mail ");
delay(300);

led puts(0xCO," ");

led puts(0xCO,"Transfering Data");
delay(300);

printf("at+ismtpsend=mail.cscoms.com,pup wipcream@yahoo.co.th,projectgprs@yahoo.co.th,T BD

%2.1f %2.1f %bx.%bx.%bx,gprs\n",temp val.f,humi_val.f hour,min,sec);

printf{"T.BD %5.1f %5.1f %2.2bx.%2.2bx.%2.2bx,gprs\n",temp_ val. £ humi_val.fhour,min,sec);

delay(8000);

led_puts(0xCO," ")

Icd puts(0xC0,"  Sending OK ");
delay(300);

printf{"at+iclose\n");
led_puts(0xCO," "

Icd puts(0xCO,"Close connection™);
delay(500);

led puts(0xCO," ")
led_puts(0xC0," - - SUCCESS - - ");
delay(100);

led_puts(0xC0," ");

T sunsundnees/



{ unsigned char error,checksum;

led_init();

delay(100);

//DS1307_wrtime(0x06,0x10,0x00); //é’igmm"lac? DS1307
//MDS1307_wrdate(0x27,0x02,0x09);

led_puts(0x80," WEATHER "),
lcd_puts(0xCO,"MonitoringSystem");
delay(500);
lcd puts(0x80," KMITL ");
led puts(0xC0," TELECOM ENG#44 ");
delay(500);
led_command(0x01);
led_puts(0x80,"T . ¢"); // Show temperature value
led_puts(0x89,"H . %"); // Show humidity value
s_connectionreset();
while(1)

{

error+=s_measure((unsigned char *)&humi_val.i,&checksum,HUMI); /3aaan n‘?;u

error+=s_measure((unsigned char *)&temp val.i,&checksum,TEMP); //5'ﬂﬂ'1qmﬂgﬁ

if (error!=0)s_connectionfeset();
else_
{
humi_val.f=(float)humi_val.i;
temp_val.f=(float)temp_val.i;
calc_shtl 5(&hum i val.f&temp val.f);
}
readtime();
checktime();
displaytime();
}



/* */

// Filename : sht_15.h
// Program : SHT15 HUMIDITY & TEMPERATURE EXAMPLE PROGRAM

/] Description : Hardware 89C51RD2

* */
#include <intrins.h>

#include <math.h>

#include <stdio.h>

#include <LCD.h>
° v d' < a T o < d
[FRExEE ﬂ'lﬂuﬂﬂ]ﬂ\i’ﬂmﬂuﬂ]iﬂﬂﬂﬂﬂUlcﬁul"l‘ﬂi SHT 15 **%%%%/

#define noACK 0

#define ACK 1

#define STATUS _REG_W 0x06  //000 0011 O
#define STATUS_REG_R 0x07 = //000 0011 1
#define MEASURE TEMP 0x03 /000 0001 1

#define MEASURE HUMI 0x05 ~ /000 0010 1

#define RESET Oxle /000 1111 O

sbit DATA = P240; /- fviuawesa 2.0 Tundyatadoya
sbit SCK = P21, /1 fwuanesa 2.1 undyananin
typedef union

{ unsigned int i;
float f;

} value;
enum {TEMP,HUMI};

7+ (Gaudoyansszyutia I'C uas ATITY acknowledge **%/

char s_write_byte(unsigned char value)

{

unsigned char i,error=0;



for (i=0x80;1>0;1/=2)
{if (i & value) DATA=I;
else DATA=0;
SCK=1;
_nop_();
_nop_();
_nop_();
SCK=0;
b
DATA=I;
SCK=1;
error=DATA,;
SCK=0;
return error;

}

/+x% g1uTeYyan N YVTE I'C Haz 151w05a4 acknowledge(ack=1) ilogatosanay *++/
char s_read byte(unsigned char ack)
{
unsigned char i,val=0;
DATA=1;
for (i=0x80;1>0;1/=2)
{ SCK=1;
if (DATA) val=(val | i);
SCK=0;
}
DATA=!ack;
SCK=1;
_nop_();
_nop_();
_nop_();
SCK=0;
DATA=1;

return val;



Vo ET; thr’qtqlnm a transmission start ***/

void s_transstart(void)

DATA=1; SCK=0;
_nop_();
SCK=1;
_nop_Q);
DATA=0;
_nop_();
SCK=0;
_nop_();
_nop_();
_nop_0);
SCK=1;
_nop ();
DATA=I;
_nop_();
SCK=0;

v N A a >, v & iy ¢
/**% 8314 communication reset masmwmswauﬂmzﬂanwuwasnu‘lﬂﬂiﬂaﬂmamas***/

void s_connectionreset(void)

{

unsigned char i;
DATA=1; SCK=0;
for(i=0;i<9;i++)
{ SCK=1;

SCK=0;
}

s_transstart();



e+ M3 iangamgtasaNNFur T/
char s_measure(unsigned char *p_value, unsigned char *p_checksum, unsigned char mode)

{

unsigned error=0;

unsigned int i;

s_transstart();

switch(mode){
case TEMP : error+=s_write_byte(MEASURE TEMP); break;
case HUMI : error+=s_write_byte(MEASURE_HUMI); break;
default  : break;

}

for (i=0:i<65535;i++) itDATA==0) break; [enssius e s Tanase

if(DATA) error+=1;

*(p_value) =s_read byte(ACK);

*(p_value+1)=s read byte(ACK);

*n checksum =s_read byte(noACK);

retum error;

v Y

[ ﬁmamﬂﬁqmﬂgﬁuazmma‘%nmn%’ayaauﬁiumm***l
void calc_shtl5(float *p humidity ,float *p_temperature)
{ code const float Cl=4.0;  #adilfIIamanLdnimsuuunuazdun 12 Bit
code const float C2=0.0405;
code const float C3=-0.0000028;
code const float T1=-0.01; 1 fhﬂQﬁ"l%’ﬁmmfhﬂ::wqmﬁgﬁgmummazﬁm 14 Bit
code const float T2=0.00008;
xdata float th=*p humidity; // th: Humidity 12 Bit
xdata float t=*p_temperature; // t: Temperature 14 Bit
xdata float rh_lin; // th_lin: Humidity linear

xdata float th_true; // th_true: Temperature compensated humidity



. xdata floatt C; /'t C : Temperature
xda intt_sl,rh sl,s ts rh;
t_C=t*0.01 - 40,
th_lin=C3*rh*rh + C2*rh + C1;
th_true=(t_C-25)%(T1+T2*th)+rh_lin;
ifith_true>100)rh_true=100;
if(th_true<Q.1)rh_true=0.1;
*p_temperature=t_C;

*p_humidity=rh_true;

[rs uamﬂ'mmﬂQﬁuazmm%‘u&’uﬁnﬁuma LCD#***/
Ied_mit();
led_command(0x01);
lcd_puts(0x80," Temp : . C");
inttolcd(0x88,t C);
inttolcd(0x8C,t sl);
/Med_puts(0xCO," Humi: . %");
inttolcd(0xc8,rh_true);
inttoled(0xCC,rh_s1);
/{delay(700),



/*

// Filename : lcd.h

*/

// Program : Module Function for 162 LCD display

// Description : Library file for call Function 16*2 LCD display

/*

#define lcd_clear() led_command(1)
#define Icd_origin() led_command(2)
#define NUMBER_OF DIGITS 16

convert integer

sbit e = P3"6;
sbit rs = P377;

-

/* Function for delay time ms scale */

void delay(unsigned int ms)
{
unsigned int X,a;
; for(x=0;x<ms;x4-—i~)
{
for(a=0;a<908;a++);
} ,

/*Send command 1 byte to LCD */

void led_command(unsigned char com)

{

Pl =com;
delay(1);
e=0;

delay(1);

*/
// Macro function for clear display LCD
// Macro function for set origin LCD

// Macro function for set character byte for

// Define P3.6 for Enable pin of LCD
/l Define P3.7 for RS pin of LCD

/l Keep for counter loop

/! Loop for delay 1 millisec per unit



/* Send character 1 byte to LCD */

void led_text(unsigned char text)

{

P1 = text;
delay(5);
e=0;
delay(5);
b

/*Display String to LCD */

void led puts(char addr, char *ptr)

{

led_origin(); /{ Set origin LCD
lcd_command(addr); // Set address LCD

while(*ptr) /f check O(NULL) condition

{

fed text(*ptr); // Send data of ptr pointer to LCD
ptr++; // Increase address 1 time

}

b

/* Convert long integer to ascii for display on LCD */

void _ultoa(unsigned long value, char* string, unsigned char radix)

{

unsigned char index; /I Counter of digit

char bufferf]NUMBER_OF_DIGITS]; /Il Data buffer

index = NUMBER_OF DIGITS; // Load counter by digit count
do



buffer[--index] = '0' + (value % radix);

// Convert configuration by radix(10 or 16)

if ( buffer{index] > '9") buffer[index] +="A"'-'9' - 1; // For base over 10(base 16)

value /= radix;

+ while (value '= 0);

do
{

*string++ = buffer[index++];

/1 Div by to calculate into next digit

// End for convert?

/I Load convert value to string buffer

} while (index < NUMBER_OF_DIGITS ); // Over of digit count?

*string = 0;

}

// Place null for end string

/** Convert long integer to ascii for display on LCD */

void _ltoa(long value_l, char * string I, unsigned char radix 1)

{

if (value_ 1< 0 && radix 1==10)
{

*string 1+ ="-";

_ultoa(-value 1, string I, radix_1);
}

else

{

_ultoa(value |, string_1, radix_l);
}

}

/* Function Convert integer display on LCD */
void inttoled(unsigned char posi, int value)

{

char bufil12];

_ltoa(value,&buff[0],10);
led_puts(posi,&buffl0]);

b

// For value <0 (base.10)

// Load sign '-' for display

/I Convert long integer

/I Convert long integer

/l For keep string send to LCD

/! Convert value base 10

// Send integer to LCD



/* Function Initial LCD */
void led_init()

{

delay(100);
led_command(0x38);
led_command(0x0C);
led_command(0x01);

;

// Delay for initial LCD
// on display ,8 bit display ,5*7 dot
/] None cursor

// Clear screen



/*

// Filename : ds1307.h

// Program : real time

// Description : Library file for real time

/*

*/

#include<i2cV51.h>
#define DS1307_ID 0xDO

xdata unsigned char sec,min,hour,date,month,year;

*/

// Define constant DS1307_ID

// For keep Date and Time

/******************* Function read data from DSI307 ****************‘k***********/

unsigned char DS1307_rd(unsigned char addr)

{
unsigned char ret;
i2¢_start();
i2¢_write(DS1307_ID);
i2¢_write(addr);

i2¢_start();

i2¢_write(DS1307_ID+1);
ret = i2¢c_read();
i2¢ _stop();

return(ret);

/I For keep return value

//i2c¢ start condition

// Write DS1307 ID for connect

/' Write RAM address on DS1307 for connect
/! 12¢ start condition

// Write DS1307 ID for Read Mode connect
// Read data and keep to ret

// 12¢ stop condition

// return value

[r¥FExEFin ik Fupction write hour/min/sec on chip DS1307 *##k ¥k kdkdkikiikirds &/

/*void DS1307 wrtime(unsigned char hh,unsigned char mm,unsigned char ss)

{
i2¢c_start();
i2¢_write(DS1307_ID);
i2¢_write(0x00);
i2c_write(ss);
i2¢_write(mm);
i2¢_write(hh);

i2¢_stop();

// i2¢ start condition

// Write DS1307 ID for connect

// ' Write control byte to access RAM address 00H
/] Write sec on RAM address 00H

// Write min on RAM address 01H

// ' Write hour on RAM address 02H

//.12¢ stop.condition



b

[rrxFErFdEIIFAAAddddcd Function write date/month/year on chip DS1307 *#*#*xxxsxx/

/*void DS1307 wrdate(unsigned char dd,unsigned char mm,unsigned char yy)

{
i2¢_start(); /1 i2¢ start condition
i2c_write(DS1307_ID); // Write DS1307 ID for connect
i2¢c_write(0x04); //'Write control byte to access RAM address 04H
i2c_write(dd); /{ Write date on RAM address 04H
i2¢_write(mm); // " Write month on RAM address 05H
i2¢_write(yy); /{ Write year on RAM address 06H
i2¢_stop(); // i2¢ stop condition

}*/



I* ' */
/ Program : Module Function for i2¢c bus protocol

{// Description : Library file for call Function control i2¢ bus communication

// Filename ti2e.h

I* */

shit SDA = P20; /I Define pin P2.0 for SDA

sbit SCL =P2"1; /I Define pin P2.1 for SCL

/********************* Functi()n delay for izc process ************************/
void i2¢_delay(void)
unsigned char i;

for(i=0;1<10;1++);

[EEEREREER R RR55% Function generate clock for i2c bus ¥ & & # itk stk
void i2¢_clk(void)
{

i2¢_delay();

SCL=1;

i2c_delay();

SCL =0;

/********************* Function izc start Condition **************************/

void i2¢_start(void)

{
if{SCL) /I If SCL=1 clear SCL
SCL=0; // Clear SCL
SDA =1; // Set SDA
SCL=1; // Set SCL
i2¢_delay(); // Delay
SDA =0; // Clear SDA

i2¢_delay(); ‘ // Delay



SCL=0;

// Clear SCL

/*****************7‘:*** Function izc Stop conditioﬂ **************************/

void i2¢_stop(void)

{

if(SCL)
SCL=0;
SDA =0;
i2¢_delay();
SCL=1;
12¢_delay();
SDA=1;

/I If SCL=1 clear SCL
// Clear SCL

// Clear SDA

// Delay

/I Set SCL

/{ Delay

/I Set SDA

[rrEFEFREEFTRARF TR EEE Punction write command 1 byte via i2¢ bus ¥¥¥xx*xxrxty/

bit i2¢_write(unsigned char dat)

{

bit data_bit;
unsigned char i;
for(i=0;i<8;i++)
{
data_bit = dat & 0x80;
SDA = data_bit;
i2¢_clk();
dat = dat<<1;
}
SDA=1;
i2¢_delay();
SCL=1;
i2¢_delay();
data bit=SDA;
SCL=0;

i2¢c_delay();

// Bit keep data send to i2¢c bus
// Variable for counter

// For loop 8 time(send data 1 byte)

/f Filter MSB bit keep to data_bit
// Send data bit to SDA
// Call for send data to i2c bus

// Shift left 1 time

// Set SDA

// Delay

// Set SCL

/] Delay

// For check acknowledge
// Clear SCL

// Delay



return(data_bit); /l If send_bit =0 i2¢ OK!

/********************* Function read data 1 byte Via izc bus *****************/

unsigned char i2¢_read(void)

{
bit rd_bit; // Bit read data from i2c bus
unsigned char 1,dat; /l For keep counter and data receive
dat = 0x00; // Clear data
for(i=0;i<8;i++) // For loop read data 1 byte
{
i2¢_delay(); // Delay
SCL=1; /l Set SCL
i2¢_delay(); /I Delay
rd_bit=SDA; /I Keep for check acknowledge
dat = dat<<1; // Shift left 1 time
dat = dat | rd_bit; /l Keep bit data in dat
SCL = 0; /I Clear SCL
H
return(dat);
H

/********************* Function Acknowladge by master ************************l

/*void i2c_ACK()

{
SDA =0; // Clear SDA
i2¢_delay(); // Delay
i2¢_clk(); // Call for send data to 12c bus
SDA=1; // Set SDA
L

/********************* Function NO“AcknO“'ladge by master *********************/
/*void i2c_NACKJ()
{



SDA=1; // Set SDA

i2¢_delay(); // Delay
i2¢_clk(); // Call for send data to 12¢ bus
SCL=1; // Set SCL

p o

dy I dl Y o L ¥ dl = 1 gj 1 ¥ o 4 6 Y ¥
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frmMain.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;
using System.Collections;

using System.Data.OleDb;

using System.Threading;

namespace Pop3ToDB
{
public partial class frmMain : Form
{
private string pop_server, username, password;

private int TimeInterval;

private string time(string wordss)
{

string newsplit0 =

"ty

, newsplitl ="";
stringf] split = wordss.Split(tnew Charf{] { '." });
if (split[0].Length == 1)

{
newsplit0 = "0" + split[0] +"";
}
else if (split[0].Length == 2)
{
newsplit0 = split{0];
}

if (split{1].Length == 1)
{



newsplitl = "0" + split{1] + "";

b
else if (split[1].Length == 2)
{
newsplitl = split[1];
}
string wordTime = "" + newsplit0 +"." + newsplitl +"";

return wordTime;

private void ReadMail()
{
sttbarLabell. Text = "A18381ULY ﬁ(";
iry
{
Pop3 obj = new Pop3();
obj.Connect(pop_server, username, password);
ArrayList list = obj.List();
DB MyDB = new DB();
foreach (Pop3Message msg in list)
{
Pop3Message msg2 = obj.Retrieve(msg);
string temp = msg2.message.Replace(\n', ' ");
temp = temp.Replace("\r', ' );
string{] WordArray = temp.Split(new char(} {'' });
int x = 0;
foreach (string Words in WordArray)
{
X++;
if (Words == "Subject:")
{
if (MyDB.ConnectDB())
{



MyDB.QueryDB("INSERT INTO [data] ( Place, Temp, Humi, Qty, OrderDate )
VALUES (" + WordArray[x] + ", "' + WordArray[x + 1] +", " + WordArray[x + 2] + ", " +
time(WordArray[x + 3]) + ", " + DateTime.Today. ToShortDateString() + ");");

MyDB.CloseDB();

obj.Delete(msg);

break;

H
obj.Disconnect();
!
catch (Pop3Exception ee)
{
MessageBox.Show(ee.ToString(), "Error”, MessageBoxButtons.OK, MessageBoxIcon.Error);
H

U o
sttbarLabell. Text = "8 NS A5 242"

private void DisplaySetting()
{
DB MyDB = new DB();
if (MyDB.ConnectDB())
{

MyDB.QueryDB("SELECT * FROM Setting;"):
xtPOPServer.Text = MyDB.pDataTable.Rows[0][0]. ToString();
txtUsername. Text = MyDB.pDataTable.Rows[0][1]. ToString();
txtPassword. Text = MyDB.pDataTable.Rows[0][2]. ToString();
txtlnterval. Text = MyDB.pDataTable.Rows[0][3]. ToString();

MyDB.CloseDB();

private void btnSettingCancel Click(object sender, EventArgs e)



DisplaySetting();

private void DisplayData()

{
try
{
DB MyDB = new DB();
if (MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT * FROM data;");
doublef] arrTemp = new double[MyDB.pDataSet. Tables["Query").Rows.Count];
txtTemp.Text = MyDB.pDataTable.Rows[arrTemp.Length - 1][2]. ToString();
double[] arrHumi = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
txtHumi. Text = MyDB.pDataTable.Rows[arrHumi.Length - 11{3]. ToString();
double[] arrTime = new double[MyDB .pDataSet.Tables["Query"].Rows.Count];
txtTime.Text = MyDB.pDataTable Rows{arrTime.Length - 1]{4]. ToString();
double[] artDate = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
txtDate. Text = MyDB.pDataTable Rows[arrDate. Length - 1]{5]. ToString();
doubleﬂ arrPlace = nev;/ double[MyDB.pDataSet. Tables["Query"].Rows.Count];
txtPlace.Text = MyDB.pDataTable.Rows[arrPlace.Length - 1J{1]. ToString();
MyDB.CloseDB();
)
h
catch
{
H
}

private void timer2_Tick(object sender, EventArgs €)

{
DisplayData();



private int mintosec(string p)
{

nt ret;

ret = int.Parse(p) * 60000;

return ret;

public frmMain()
{

InitializeComponent();

private void frmMain_Load(object sender, EventArgs ¢)
{
DB MyDB = new DB();
if MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT * FROM Setting;");
pop_server = MyDB.pDataTable. Rows[0][0]. ToString();
user;iame = MyDB.pDataTable.Rows[0][1].ToString(); ;
password = MyDB.pDataTable.Rows[0][2]. ToString();
Timelnterval = mintosec(MyDB.pDataTable.Rows[0]1[3]. ToString());
MyDB.CloseDB();

try

timer].Interval = Timelnterval;
H
catch
{
MessageBox.Show("ﬂ§m11ff A1 Timelnterval M50 W 1UIAY g{ué");
b

ThreadStart threadDelegate = new ThreadStart(ReadMail);



Thread newThread = new Thread(threadDelegate);
newThread.Start(};

timer{.Enabled = true;

DisplaySetting();

timer2.Enabled = true;

private void frmMain_FormClosing(object sender, FormClosingEventArgs e)
{
if (MessageBox.Show("8uduM 0N T 51105 12", "Budiu", MessageBoxButtons. YesNo,
MessageBoxIcon.Question) == DialogResult. Yes)
e.Cancel = false;
else
( 7
timerl.Enabled = false;

e.Cancel = true;

private void btnSettingOK_Click(object sender, EventArgs €)
{

DB MyDB = new DB();

if (MyDB.ConnectDB())

{

MyDB.QueryDB("UPDATE Setting SET Setting.PopServer = "' + txtPOPServer. Text + ",
Setting.Username =" + txtUsername.Text + ", Setting.[Password] =" + txtPassword. Text + "',
Setting. TimeInterval =" + txtInterval. Text + ";");

MyDB.CloseDB();

MessageBox.Show("ﬁ)ﬂ‘li ﬁuﬁﬂﬁ EllJ%/ ’t‘JElLLEaiJ ER "m’fﬂ", MessageBoxButtons.OK,

MessageBoxIcon.Information);

}

private void timerl Tick(object sender, EventArgs e)



ThreadStart threadDelegate = new ThreadStart(ReadMail);
Thread newThread = new Thread(threadDelegate);

newThread.Start();

private void monthCalendarl_DateChanged(object sender, DateRangeEventArgs e)
{
DB MyDB = new DB();
if (MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT Place, Temp, Humi, Qty FROM data WHERE OrderDate ="' +
monthCalendarl.SelectionStart. ToShortDateString() + ';");
gridSelect.DataSource = MyDB.pDataSet;
gridSelect. AllowNavigation = false;
gridSelect.DataMember = "Query";
MyDB.QueryDB("DELETE FROM buffer;");
MyDB.QueryDB("SELECT Place, Temp, Humi, Qty, OrderDate FROM data WHERE
OrderDate ="' + monthCalendar].SelectionStart. ToShortDateString() + ";");
double[] arrTemp = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i < arrTemp.Length; i++)
{
arrTempli] = Convert.ToDouble(MyDB.pDataSet.Tables["Query"].Rows[i][“Temp"]);
}
double[] arrHumi = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i < arrHumi.Length; i++)
{
arrHumi[i] = Convert.ToDouble(MyDB pDataSet. Tables["Query"].Rows[i]["Humi"]);
t
string[] arrQty = new string[MyDB.pDataSet.Tables["Query"].Rows.Count];
for (int i = 0; i < arrQty.Length; i++)
{
arrQty[i] = Convert.ToStﬁng(MyDB.pDataSet.Tables["Query"].Rows[i]["Qty"]);



string[] arrPlace = new string[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i < arrPlace.Length; i++)
{
arrPlace[i] = Convert. ToString(MyDB.pDataSet. Tables["Query"].Rows[i}{"Place"]);

string[] arrOrderDate = new string[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i < arrPlace.Length; i++)
{
arrOrderDate[i] =
ConvertToString(MyDB.pDataSet.Tables["Query"].Rows[i] ["OrderDate"]);
b

for (inti=0; i <arrTemp.Length; i++)
{
MyDB.QueryDB("INSERT INTO [buffer] ( Place, Temp, Humi, Qty, OrderDate )
VALUES (" +arrPlace[i] +", ™ +anTemp[i] + ", " + arrHumili] + ", " + arrQty[i] + ™, ™ +
arrOrderDate[i] + ");");
b
MyDB.CloseDB();

private void binTemptb_Click(object sender, EventArgs €)
{

tbTemp tbt = new tbTemp();

tbt.Show();

tbt.Visible = true;

private void btnHumitb_Click(object sender, EventArgs €)
{
tbHumi tbh = new tbHumi();

tbh.Show();



tbh.Visible = true;

private void btnHumigr_Click(object sender, EventArgs e)
{

grHumi grh = new grHumi();

grh.Show();

grh.Visible = true;

private void btnTempgr Click(object sender, EventArgs ¢)
{

grTemp grt = new grTemp();

grt.Show();

grt.Visible = true;

private void btnHumiD_Click(object sender, EventArgs e)
{ .

grHumiD grh = new grHumiD();

grh.Show();

grh.Visible = true;

private void btnTempD_ Click(object sender, EventArgs ¢)
{

grTempD grt = new grTempD();

grt.Show();

grt.Visible = true;



POP3.cs

using System;

using System.Windows.Forms;
using System.Collections.Generic;
using System.Text;

using System.Collections;

using System.Net.Sockets;

using System.Diagnostics;

namespace Pop3ToDB
{
public class Pop3Exception : System.ApplicationException
{
public Pop3Exception(string str): base(str)
{
}

public class Pop3Message
{ ]
public long number;
public long bytes;
public bool retrieved;

public string message;

public class Pop3 : System.Net.Sockets. TcpClient
{
public void Connect(string server, string username, string password)
{
string message;

string response;



Connect(server, 110);

response = Response();
if (response.Substring(0, 3) !="+OK")
{

throw new Pop3Exception(response);

message = "USER " + username + "\r\n";
Write(message);

response = Response();

if (response.Substring(0, 3) '="+OK")

{

throw new Pop3Exception(response);

message = "PASS " + password + "\r\n";
Write(message);

response = Response();

if (response.Substring(0, 3) I="+0K")

{

throw new Pop3Exception(response);

public void Disconnect()

{

string message;

string response;

message = "QUIT\r\n";
Write(message);

response = Response();

if (response.Substring(0, 3) I= "+0K")
{



throw new Pop3Exception(response);

public ArrayList List()
{
string message;

string response;

ArrayList retval = new ArrayList();
message = "LIST\r\n";
Write(message);

response = Response();

if (response.Substring(0, 3) != "+OK")
{

throw new Pop3Exception(response);

while (true)

{
response = Response();
if (response == ".\r\n")
{

return retval;

else

Pop3Message msg = new Pop3Message();
char[lseps={""};

string[] values = response.Split(seps);
msg.number = Int32 Parse(values[01);
msg.bytes = Int32.Parse(values{1});
msg.retrieved = false;

retval. Add(msg);



continue;

public Pop3Message Retrieve(Pop3Message rhs)
{
string message;

string response;

Pop3Message msg = new Pop3Message();
msg.bytes = rhs.bytes;

msg.number = rhs.number;

message = "RETR " + rhs.number + "\r\n";
Write(message);

response = Response();

if (response.Substring(0, 3) !="+0OK")

{

throw new Pop3Exception(response);

msg‘retrieved = true;
while (true)
{

response = Response();
if (response == ".\r\n")
{

break;

else

msg.message -+= response;



}

return msg;

public void Delete(Pop3Message rhs)
{

string message;

string response;

message = "DELE " + rhs.number + "\r\n";
Write(message),

response = Response();

if (response.Substring(0, 3) = "+0OK")

{

throw new Pop3Exception(response);,

private void Write(string message)
{
System.Text. ASCIIEncoding en = new System.Text. ASCIIEncoding();

bytel] WriteBuffer = new byte[1024];

WriteBuffer = en.GetBytes(message);

NetworkStream stream = GetStream();

stream. Write(WriteBuffer, 0, WriteBuffer.Length);

Debug. WriteLine("WRITE:" + message);

private string Response()

{

System.Text. ASCIIEncoding enc = new System.Text. ASCIIEncoding();



byte[] serverbuff = new Byte[1024];
NetworkStream stream = GetStream();
int count = 0;
while (true)
{

byte[] buff = new Byte[2];

int bytes = stream.Read(buff, 0, 1);

if (bytes = 1)

{

serverbuff{count] = buff[0];

count++;

if (buff[0] =="\n")
{
break;

string retval = enc.GetString(serverbuff, 0, count);
Debug. WriteLine("READ:" + retval);

return retval;



DB.cs

using System;

using System.Collections.Generic;
using System.Text;

using System.Data;

using System.Windows.Forms;

using System.Data.OleDb;

namespace Pop3ToDB
{
class DB
{
private OleDbConnection Conn = new OleDbConnection();
private OleDbDataAdapter pDataAdapter = null;
public DataTable pDataTable = null;
public DataSet pDataSet = null;

private string DBPath = "C:/POP3toDB/DatabasePRO.mdb";

public bool ConnectDB()
{
string strConn = "Provider=Microsoft.Jet. OLEDB 4.0;Data Source=" + DBPath + ";Jet
OLEDB:Engine Type=5";
if (Conn.State == ConnectionState.Open)
Conn.Close();
try
{
Conn = new OleDbConnection(strConn);

Conn.Open();
catch

MessageBox.Show(""hJ'ﬁ'1miﬂt%ﬂﬁ'@g’lu%ﬂga "+ DBPath + " ‘lﬁl.", "Error",

MessageBoxButtons.OK, MessageBoxIcon.Error);



return false;

retum true;

public void QueryDB(string SQL)

{

string cmdType = SQL.Substring(0, 3).ToUpper();
OleDbCommand dbCMD = new OleDbCommand(SQL);
pDataAdapter = new OleDbDataAdapter();

pDataTable = new DataTable();

pDataSet = new DataSet();

switch (cmdType)

case "SEL":

pDataAdapter.SelectCommand = dbCMD;
pDataAdapter.SelectCommand.Connection = Conn;
pDataAdapter.SelectCommand.ExecuteScalar();
pDataAdapter.Fill(pDataTabie);
pDataAdapter.Fill(pDataSet, "Query");

break;

case "INS":

pDataAdapter.InsertCommand = dbCMD;
pDataAdapter.InsertCommand.Connection = Conn;
pDataAdapter.InsertCommand.ExecuteScalar();

break;

case "UPD":

pDataAdapter.UpdateCommand = dbCMD;
pDataAdapter.UpdateCommand.Connection = Conn;
pDataAdapter.UpdateCommand.ExecuteScalar();
break;

case "DEL™:

pDataAdapter.DeleteCommand = dbCMD;

pDataAdapter.DeleteCommand.Connection = Conn;



pDataAdapter.DeleteCommand.ExecuteScalar();

break;

public void CloseDB()

{
pDataTable.Clear();

Conn.Close();
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tbTemp.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Data.OleDb;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using System.Threading;

namespace Pop3ToDB
{

public partial class tbTemp : Form

{
public tbTemp()

{

InitializeComponent();

private void tbTemp_Load(object sender, EventArgs ¢)

{
DB MyDB = new DB();
if(MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT * FROM data");
}

DataGrid1.DataSource = MyDB.pDataSet. Tables["Query"];

CustomDatagrid();

private void CustomDatagrid()



DataGridTableStyle grdTS = new DataGridTableStyle();
grdTS.MappingName = "Query";
grdTS.BackColor = Color.LightSalmon;

grdTS.AlternatingBackColor = Color.LightSalmon;

DataGridColumnStyle cs = new DataGridTextBoxColumn();
cs.MappingName = "Temp";

cs.HeaderText=" qm‘ngﬁ";

cs.Width = 150;

cs.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles.Add(cs);

DataGridColumnStyle cs1 = new DataGrid TextBoxColumn();
csl.MappingName = "Qty";

csl.HeaderText =" t301";

cs1.Width = 150;

csl.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles.Add(cs1);

DataGridColumnStyle ¢s2 = new DataGridTextBoxColumn();
cs2.MappingName = "OrderDate";

cs2.HeaderText =" 5'1!";

cs2.Width = 150;

cs2.Alignment = Horizontal Alignment.Center;

grdTS.GridColumnStyles. Add(cs2);

DataGridColumnStyle cs3 = new DataGridTextBoxColumn();
cs3.MappingName = "Place";

cs3.HeaderText=" muﬁ";

cs3.Width = 150;

cs3.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles. Add(cs3);



DataGrid1.TableStyles. Add(grdTS);

private void SetSize()

{
DataGrid1.Location = new Point(10, 10);

DataGrid1.Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle Height - 20);

private void tbTemp_Resize(object sender, EventArgs e)

{
SetSize();



tbHumi.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Data.OleDb;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using System.Threading;

namespace Pop3ToDB
{
public partial class tbHumi : Form

{
public tbHumi()

{

InitializeComponent();

private void tbHumi_Load(object sender, EventArgs e)

{
DB MyDB = new DB();
if (MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT * FROM data;");
}
DataGrid2.DataSource = MyDB.pDataSet.Tables["Query"];

CustomDatagrid();

private void CustomDatagrid()



DataGridTableStyle grdTS = new DataGridTableStyle();
erdTS.MappingName = "Query";

grdTS.BackColor = Color.LightBlue;
grdTS.AlternatingBackColor = Color.LightBlue;

DataGridColumnStyle cs = new DataGridTextBoxColumn();
cs.MappingName = "Humi";

cs HeaderText = " AU uduing",

cs. Width = 150;

cs.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles.Add(cs);

DataGridColumnStyle cs1 = new DataGridTextBoxColumn();
cs1.MappingName = "Qty";

csl.HeaderText =" 101",

cs1.Width = 150;

csl.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles. Add(cs1);

DataGridColumnStyle ¢s2 = new DataGridTextBoxColumn();
cs2.MappingName = "OrderDate";

cs2.HeaderText =" ’3"11";

¢s2.Width = 150;

cs2.Alignment = HorizontalAlignment.Center;
grdTS.GridColumnStyles.Add(cs2);

DataGridColumnStyle c¢s3 = new DataGridTextBoxColumn();
cs3.MappingName = "Place";

cs3.HeaderText=" ¢ muﬁ";

¢s3.Width = 150;

cs3.Alignment = HorizontalAlignment.Center;

grdTS.GridColumnStyles. Add(cs3);



DataGrid2.TableStyles. Add(grdTS);

private void SetSize()

{
DataGrid2.Location = new Point(10, 10);

DataGrid2.Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle. Height - 20);

private void tbHumi_Resize(object sender, EventArgs ¢)

{
SetSize();



grTemp.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using ZedGraph;

using System.Data.OleDb;

namespace Pop3ToDB
{

public partial class giTemp : Form

{
public grTemp()
{

InitializeComponent();

doublel] arr;

private void grTemp_Load(object sender, EventArgs e)

{

CreateGraph(zgl);
SetSize();

timerl.Enabled = true;

private void CreateGraph(ZedGraphControl zgc)



DB MyDB = new DBJ();
if (MyDB.CounnectDB())

{
MyDB.QueryDB("SELECT * FROM data;");

arr = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];

for (int i = 0; i < arr.Length; i++)
{
arr[i] = Convert. ToDouble(MyDB.pDataSet. Tables["Query"].Rows[i]["Temp"]);

GraphPane myPane = zgc.GraphPane;

myPane Tifle. Text = "na i crasranngungi”;
i b4 v
myPane. X Axis.Title. Text = "asahimadan;

myPane.Y Axis. Title. Text = "d1qmﬂg oy
PointPairList list = new PointPairList();

for (int x = 0; x <arr.Length; x++)

{
list. Add(x + 1, arr[x]);

myPane. XAxis.MajorGrid.IsVisible = true;
myPane.Y Axis.MajorGrid.IsVisible = true;
myPane.XAxis.MajorGrid.Color = Color.LightGray;

myPane. Y Axis. MajorGrid.Color = Color.LightGray;

Lineltem myCurve = myPane.AddCurve("f]l1QiuHQ ﬁ", list, Color.Red, SymbolType.Diamond);

myCurve.Symbol.Fill = new Fill(Color.Black);



myPane.Chart.Fill = new Fill{Color.White, Color.LightGoldenrodYeliow, 45F);
myPane.Fill = new Fill(Color.White, Color.FromArgb(220, 220, 255), 45F);

zge.AxisChange();

private void timerl_Tick_1(object sender, EventArgs e)

{
CreateGraph(zgl);

private void SetSize()
{
zgl.Location = new Point(10, 10);

zgl.Size = new Size(this.ClientRectangle. Width - 20, this.ClientRectangle Height - 20);
H

private void grTemp_Resize(object sender, EventArgs e)

{
SetSize();



grHumi.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linq;

using System.Text;

using System.Windows.Forms;
using ZedGraph;

using System.Data.OleDb;

namespace Pop3ToDB
{

public partial class grHumi : Form

{
public grHumi()

{

InitializeComponent();

doublef} arr;

private void grHumi_Load(object sender, EventArgs ¢)

{

CreateGraph(zgl);
SetSize();

timer1.Enabled = true;

private void CreateGraph(ZedGraphControl zgc)



DB MyDB = new DB();
if (MyDB.ConnectDB())

{
MyDB.QueryDB("SELECT * FROM data;");

arr = new double[MyDB.pDataSet. Tables["Query"]. Rows.Count};

for (int i = 0; i < arr.Length; i++)
{
arr[i] = Convert. ToDouble(MyDB.pDataSet.Tables["Query"].Rows[i]["Humi"]);

GraphPane myPane = zgc.GraphPane;

b4
T an v o &
myPane.Title. Text= "ﬂ’iW‘Iuﬁﬂﬂﬂ]ﬁﬂﬂﬂ’J”lll%uﬁnWVl‘ﬁ";
b4 v
myPane. XAxis.Title. Text = "AFInnImsIa;

3/
myPane. YAxis.Title. Text = "INV U’ UWND (%)";
PointPairList list = new PointPairList();

for (int x = 0; x <arr.Length; x++)
{
list. Add(x + 1, arr{x]);

myPane. XAxis.MajorGrid.IsVisible = true;
myPane.YAxis.MajorGrid.IsVisible = true;
myPane. XAxis.MajorGrid.Color = Color.LightGray;

myPane. Y Axis.MajorGrid.Color = Color.LightGray;

Lineltem myCurve = myPane.AddCurve("fMANUFUTUWNE", list, Color.Blue,

SymbolType.Diamond);



myCurve.Symbol.Fill = new Fill(Color.White);
myPane.Chart.Fill = new Fill(Color.White, Color.LightGoldenrodYellow, 45F);
myPane.Fill = new Fill(Color. White, Color.FromArgb(220, 220, 255), 45F);

zgc.AxisChange();

private void timerl_Tick(object sender, EventArgs €)

{
CreateGraph(zgl);

private void SetSize()

{

zgl.Location = new Point(10, 10);

zgl Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle.Height - 20);

private void grHumi_Resize(object sender, EventArgs ¢)

{
SetSize();



grTempD.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;
using ZedGraph;

using System.Data.OleDb;

namespace Pop3ToDB
{

public partial class grTempD : Form
{

public grTempD()

{

InitializeComponent();

double[] arrTime,arrTemp;

private void grTempD_Load(object sender, EventArgs €)

{

CreateGraph(zgl);
SetSize();

private void CreateGraph(ZedGraphControl zgc)
{



DB MyDB = new DB();
if MyDB.ConnectDB())

{
MyDB.QueryDB("SELECT * FROM buffer;");

arrTemp = new double[MyDB.pDataSet.Tables["Query"].Rows.Count];
for (int i = 0; i < anrTemp.Length; i++)
{
arrTemp(i] = Convert. ToDouble(MyDB pDataSet. Tables["Query"].Rows[i]["Temp"]);
arrTime = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i < arrTime.Length; i++)
{
arrTime[i] = Convert.ToDouble(MyDB,pDataSet.Tables["Query"].Rows[i]["Qty"]);
GraphPane myPane = zgc.GraphPane;
try
{

myPane. Title. Text = "n31vlidasf gl 3ui " + MyDB pDataTable Rows[0][5] + "";

catch

myPane. XAxis. Title. Text = "1381";

myPane. Y Axis. Title Text = "A191(C)";

PointPairList list = new PointPairList();



for (int x = 0; x < arrTemp.Length; x++)

{
list. Add(arrTime[x], arrTempl[x]);

myPane. XAxis.MajorGrid.IsVisible = true;
myPane.Y Axis.MajorGrid.IsVisible = true;
myPane. XAxis.MajorGrid.Color = Color.LightGray;

myPane.YAxis.MajorGrid.Color = Color.LightGray;

Lineltem myCurve = myPane.AddCurve( "f"imm‘ﬂ{] ﬁ", list, Color.Red,SymbolType.Circle );
myCurve.Symbol.Fill = new Fill(Color.Black);
myPane.Chart. Fill = new Fill(Color.White, Color.LightPink, 45F);

“myPane.Fill = new Fill(Color.White, Color.FromArgb(220, 220, 255), 45F);

zge.AxisChange();

private void SetSize()

{
zgl.Location = new Point(10, 10);

zgl.Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle.Height - 20);

private void grTempD_Resize(object sender, EventArgs ¢)

{
SetSize();



grHumiD.cs

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Linq;

using System.Text;

using System.Windows.Forms;
using ZedGraph;

using System.Data.OleDb;

namespace Pop3ToDB
{

public partial class grHumiD : Form
{

public grHumiD()
{

InitializeComponent();

doublel] arrHumi,arrTime;

private void grHumiD._Load(object sender, EventArgs ¢)

{

CreateGraph(zgl);

SetSize();

private void CreateGraph(ZedGraphControl zgc)
{



",
+ s

DB MyDB = new DB(};
if (MyDB.ConnectDB())
{
MyDB.QueryDB("SELECT * FROM buffer;");

arrHumi = new double[MyDB.pDataSet Tables["Query"].Rows.Count];
for (int i = 0; 1 < arHumi.Length; i++)

{

arrtHumi{i] = Convert. ToDouble(MyDB.pDataSet. Tables{"Query"].Rows[i]["Humi"]);
arrTime = new double[MyDB.pDataSet. Tables["Query"].Rows.Count];
for (int i = 0; i <arrTime.Length; i++)

{
arrTime[i] = Convert. ToDouble(MyDB.pDataSet. Tables["Query"].Rows[i]["Qty"]);

GraphPane myPane = zgc.GraphPane;
Y

{

myPane. Title. Text = "n3 1A A1MFUEURNT TUA "+ MyDB pDataTable.Rows[0][5]

catch

myPane XAxis. Title. Text = "1781";

3
1 v w d
myPane.Y Axis.Title. Text = "A1ANUTUTURANT(%)";

PointPairList list = new PointPairList();



for (int x = 0; x < arrHumi.Length; x++)
(
i

list. Add(arrTime[x], artHumi[x]);

myPane. XAxis.MajorGrid.IsVisible = true;
myPane. Y Axis.MajorGrid.IsVisible = true;
myPane. XAxis.MajorGrid.Color = Color.LightGray;

myPane.Y Axis.MajorGrid.Color = Color.LightGray;

Lineltem myCurve = myPane.AddCurve("Fi‘lﬂ’Jm“]ﬁ;luﬁ' uﬁﬂﬁ " list, Color.Blue,
SymbolType.Circle);

myCurve.SymboL.Fill = new Fill(Color.White);

myPane.Chart.Fill = new Fill(Color.White, Color.LightPink, 45F);

myPane.Fill = new Fill(Color.White, Color.FromArgh(220, 220, 255), 45F);

zgc.AxisChange();

private void SetSize()

{

zgl.Location = new Point(10, 10);

zgl.Size = new Size(this.ClientRectangle.Width - 20, this.ClientRectangle. Height - 20);

private void grHumiD_Resize(object sender, EventArgs )

{
SetSize();
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THE SENSOR COMPAN

)atasheet SHT1x (SHT10, SHT11, SHT15)

lumidity and Temperature Sensor

Fully calibrated
Digital output
Low power consumption
Excellent long term stability
. SMD type package - reflow solderable

Jimensions

0.95 201
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>

>
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T.47 005

2.2 MAX
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4.93 +005 0.8 01
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Figure 1: Drawing of SHT1x sensor packaging, dimensions in
mm (1mm = 0.039inch). Sensor label gives “11" for SHT11 as
an example. Contacts are assigned as follows: 1:GND, 2:DATA,
3:8CK, 4:VDD:

Sensor Chip

SHT1x V4 - for which this datasheet applies — features a
version 4 Silicon sensor chip. Besides a humidity and a
temperature sensor the chip contains an amplifier, A/D
converter, OTP memory and a digital interface. V4 sensors
can be identified by the alpha-numeric traceability code on
the sensor cap — see example “A5Z" code on Figure 1.

Material Contents

While the sensor is made of a CMOS chip the sensor
housing consists of an LCP cap with epoxy glob top on an
FR4 substrate. The device is fully RoHS and WEEE
compliant, thus it is free of Pb, Cd, Hg, Cr(6+), PBB and
PBDE.

Evaluation Kits

For sensor trial measurements, for qualification of the
sensor or even experimental application of the sensor
there is an evaluation kit EK-H2 available including sensor,
hard and software to interface with a computer.

For more sophisticated and demanding measurements a
multi port evaluation kit EK-H3'is avaifable which allows for
parallel application.of up to 20 sensors.

www.sensirion.com
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tasheet SHT1x THE SENSOR COMPAMNY
ensor Performance
slative Humidity Temperature
rameter . |Condition | min| typ | max:| Units Parameter . |Condiion | min | typ | max | Units
ssolution ! 0.4 | 0.05 ] 0.05 | %RH Resolution ! 0.04 | 001 ;1 001 °C
’ 8 | 12 | 12 | nbit 12 | 14 | 14 | bit
scuracy 2 typical +4.5 %RH Accuracy 2 typical .5 °C
T10 maximal see Figure 2 SHT10 maximal see Figure 3
scuracy 2 typical l +3.0 1 %RH Accuracy 2 typical I +0.4 l °C
T11 maximal see Figure 2 SHT11 maximal see Figure 3
souracy 2 typical | 20 | %RH Accuracy?  |typical | +03 | °C
15 maximal see Figure 2 SHT15 maximal see Figure 3
epeatability | +0.1 | %RH Repeatability | +0.1 | °C
eplacement fully interchangeabie Replacement fully interchangeable
- 0, o
ysteresis +1 %RH Opérating Rarige -40 123.8 .,C
L raw data +3 %RH -40 2549 °F
onlinearity — -
linearized << %RH Response Time 8 |7 (63%) 5 30 s
esponse time 3 |7 (63%) 8 s Long term drift < (.04 °Clyr
Iperating Range 0 100 | %RH
ong term drift4 |normal <0.5 %RH/yr
+10 +3.0
: : : y7,
+8 - : e e T +25 ; 74
PN | ) c20 D\SHT10 : pa
P B o oy 4 / VY ] : '/SHTH
2 (& ]
= i SHTEOQ : o < +15 \ N /
F B : : |
; x4 N SHT1{ | P s <10 \\\\ v /é
1\ f N '
+2 N . \ . SHT13 £05 \&/ HT15
+0 l | T T +0.0 | T T T
6 10 20 30 40 50 60 70 80 90 100 40 20 0 20 40 60 80 100
Relative Humidity (%RH) Temperature (°C)
‘igure 2: Maximal RH-accuracy at 25°C per sensor fype. Figure 3: Maximal T-accuracy per sensor type.

Zlectrical and General ltems Packaging Information

28 | bohaion o T /P gl

Source Voltage . \ SHT10 Tape & Reel 2000 1-100218-04
sleep 2 5 uw Tape & Reel 100 1-100051-04

Sower -

Sonsumption 5 measuring 3 mW SHT11 Tape & Reel 400 1-100098-04
average 150 HW Tape & Reel 2000 1-100524-04

Communication  |digital 2-wire interface, see Communication SHT15 Tape & Reel 100 1-100085-04

Storage 10— 50°C (0 - 125°C peak), 20 — 60%RH Tape & Reel 400 1-100093-04

4 Value may be higher in environments with high contents of volatile organic

1 The default measurement resolution of is 14bit for temperature and 12bit for compounds. See Section 1.3 of Users Guide.

humidtty. It can be reduced to 12/8bit by command to status register. 5 Valyes for VDD=5.5V at 25°C, average value at one 12bit measurement
2 Accuracies’ are’tested ' at “Outgoing’ Quality - Control 'at 25°C |{77°F) and 3.3V. f pet second.

Values exclude hysteresis and non-inearity. 8 Response time depends on heat capacity of and thermal resistance to
3 Time for reaching 63% of a step function, valid at 25°C and 1/m/s-airflow. sensor substrate!

www.sensirion.com Version 4.1 — September 2008 2111



sers Guide SHT1x

Application Information

1 Operating Conditions

ensor works stable within recommended normal range —
se Figure 4. Long term exposures to conditions outside
omal range, especially at humidity >80%RH, may
:mporarily offset the RH signal (+3 %RH after 60h). After
turn to normal range it will slowly return towards
alibration state by itself. See Section 1.4. “Reconditioning
rocedure” to accelerate eliminating the offset. Prolonged
xposure to extreme conditions may accelerate ageing.

=y
(=]
(=)

7

\

: ' \ 3
b o : \ S —
; - \
© Nomal \\ SO

Range \ \

[»=]
(=1

Mak-.--Ra%ngje

N B

o O
s

2

Relative Humidity (%)
8

(=]

40 20 O 20 40 60 8 - 100 120
Temperature (°C)

igure 4: Operating Conditions

.2 Soldering instructions

‘or soldering SHT1x standard reflow soldering ovens may
ie used. The sensor is qualified to withstand soldering
rofile according to IPC/JEDEC J-STD-020C with peak
emperatures at 260°C during up to 40sec including Pb-
ree assembly in IR/Convection reflow ovens.

A

Te te

T

Temperature

la—critical zone—»

preheating—

Time

“igure 5: Soldering profile according to JEDEC standard. Te <=
260°C and te < 40sec for Pb-free assembly. Te < 220°C and & <
{50sec. Ramp-up/down speeds shall be < 5°C/sec.

For soldering in Vapor Phase Reflow (VPR) ovens the
oeak conditions are limited to Tp < 233°C during te <
50sec and ramp-up/down speeds shall be limited fo
10°Cf/sec. For manual soldering contact time must be
limited to 5 seconds at up to 350°C7.

7 233°C = 451°F, 260°C = 500°F;'350°C = 662°F

S

THE SENSOR COMPLRTY

IMPORTANT: After soldering the devices should be stored
at >75%RH for at least 12h to allow the polymer to re-
hydrate. Otherwise the sensor may read an offset that
slowly disappears if exposed to ambient conditions.

In no case, neither after manual nor reflow soldering, a
board wash shall be applied. Therefore it is strongly
recommended to use “no-clean” solder paste. In case of
application with exposure of the sensor to corrosive gases
the soldering pads shall be sealed to prevent loose
contacts or short cuts.

For the design of the SHT 1x footprint it is recommended to
use dimensions according to Figure 7. Sensor pads are
coated with 35um Cu, 5um Ni and 0.1pm Au.

20.60

747

Figure 7: Recommended footprint for SHT1x. Values in mm.

1.3  Storage Conditions and Handling Instructions

It is of great importance to understand that a humidity
sensor is not a normal electronic component and needs to
be handled with care. Chemical vapors at high
concentration in combination with long exposure times

“may offset the sensor reading.

For these reasons it is recommended to store the sensors
in original packaging including the sealed ESD bag at
following conditions: Temperature shall be in the range of
10°C —50°C (0 — 125°C for limited time).and humidity at
20 - 60%RH (sensors that are not stored in ESD' bags).

yww.sensirion.com
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tasheet SHT1x

SENSIR

r sensors that have been removed from the original
ckaging we recommend to stored them in ESD bags
ade of PE-HD?.

manufacturing and transport the sensors shall be
evented of high concentration of chemical solvents and
1g exposure times. Out-gassing of glues, adhesive tapes
id stickers or out-gassing packaging material such as
ibble foils, foams, etc. shall be avoided. Manufacturing
ea shall be well ventilated.

oy more detailed information please consult the
yeument “Handling Instructions” or contact Sensirion.

4 Reconditioning Procedure

s stated above extreme conditions or exposure to solvent
apors may offset the sensor. The following reconditioning
-ocedure may bring the sensor back to calibration state:

aking: 100 - 105°C at < 5%RH for 10h
e-Hydration: 20— 30°C at ~75%RH for 12h .

5 Temperature Effects

elative humidity reading strongly depends  on
»mperature. Therefore, it is essential to keep humidity
ensors at the same temperature as the air of which the
slative humidity is to be measured. In case of testing or
ualification the reference sensor and test sensor must
how equal temperature to allow for comparing humidity
sadings.

“the SHT1x shares a PCB with electronic components
1at produce heat it should be mounted in a way that
revents heat transfer or keeps it as low as possible.
fleasures to reduce heat transfer can be ventilation,
sduction of copper layers between the SHT1x and the
ast of the PCB or milling a slit into the PCB around the
ensor (see Figure 8).

“igure 8: Top view of example of mounted SHT1x with slits
nilled into PCB to minimize heat transfer.

“urthermore, there are self-heating effects in case the
neasurement frequency is too high. Please refer to
Section 3.3 for detailed information.

3 For example, 3M antistatic bag, product “1910" with zipper .

) 75%RH can conveniently be generated with saturated NaCl solution.
100 — 105°C comespond to.212 — 221°F, 20~ 30°C correspond t0.68 ~ 86°F

16 Light

The SHT1x is not light sensitive. Prolonged direct
exposure to sunshine or strong UV radiation may age the
housing.

1.7 Membranes

SHT1x does not contain a membrane at the sensor
opening. However, a membrane may be added to prevent
dirt and droplets from entering the housing and to protect
the sensor. It will also reduce peak concentrations of
chemical vapors. For optimal response times the air
volume behind the membrane must be kept minimal.
Sensirion recommends and supplies the SF1 filter cap for
optimal IP54 protection (for higher protection —i.e. 1P67 -
SF1 must be sealed to the PCB with epoxy). Please
compare Figure 9.

Ve membrane S~ o-fing

housing

PCB

Melted plastic pin

Figure 9: Side view of SF1 filter cap mounted between PCB and
housing wall. Volume below membrane is kept minimal.

1.8 Materials Used for Sealing / Mounting

Many materials absorb humidity and will act as a buffer

increasing response times and hysteresis. Materials in the -
vicinity of the sensor must therefore be carefully chosen.

Recommended materials are: Any metals, LCP, POM

(Delrin), PTFE (Teflon), PE, PEEK, PP, PB, PPS, PSU,

PVDF, PVF.

For sealing and gluing (use sparingly): High filled epoxy for
electronic packaging (e.g. glob top, underfill), and Silicone.
Out-gassing of these materials may also contaminate the
SHT1x (see Section 1.3). Therefore try to add the sensor
as a last manufacturing step to the assembly, store the
assembly well ventilated after manufacturing or bake at
>50°C for 24h to outgas contaminants before packing.

1.9  Wiring Considerations and Signal Integrity

Carrying the SCK and DATA signal parallel and in close
proximity (e.g. in wires) for more than 10cm may result in
cross talk and loss of communication. This may be
resolved by routing VDD and/or GND between the two
data signals and/or using shielded cables. Furthermore,
slowing down SCK frequency will possibly improve signal
integrity., Power -supply, pins. {VDD,.' GND) -must be
decoupled with a 100nF capacitor if wires are used.

www.sensirion.com
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apacitor should be placed as close to the sensor as
sssible. Please see the Application Note “ESD, Latchup
2d EMC" for more information.

10 ESD (Electrostatic Discharge)

SD immunity is qualified according to MIL STD 883E,
iethod 3015 (Human Body Model at +2 kV).

atch-up immunity is provided at a force current of
100mA with Tam = 80°C according to JEDEC78A. See
pplication Note “ESD, Latchup and EMC" for more
iformation.

' Interface Specifications

Ground

DATA |Serial Data, bidirectional
3 | SCK |Serial Clock, input only

VDD |Source Voltage

NC{ NC |Mustbe left unconnected

"able 1: SHT1x pin assignment, NC remain floating.

1 Power Pins (VDD, GND)

"he supply voltage of SHT1x must be in the range of 2.4 —
.5V, recommended supply voltage is 3.3V. Power supply
iins Supply Voltage (VDD) and Ground (GND) must be
lecoupled with a 100 nF capacitor — see Figure 10.

"he serial interface of the SHT1x is optimized for sensor
eadout and effective power consumption. The sensor
:annot be addressed by 12C protocol, however, the sensor
san be connected to an 12C bus without interference with
sther devices connected to the bus. The controller must
switch between the protocols.

VDD GND

‘ T : {Slave)

24-55V GND

Figure 10: Typical application circuit, including pull up resistor
Re and decoupling of VDD and GND by a capacitor.

2.2  Serial clock input (SCK)

SCK is used to synchronize the communication between
microcontroller and SHT1x. Since the interface consists of
fully static logic there is no minimum SCK frequency.

2.3  Serial data (DATA)

The DATA tri-state pin is used to transfer data in and out
of the sensor. For sending a command to the sensor,
DATA is valid on the rising edge of the serial clock (SCK)
and must remain stable while SCK is high. After the falling
edge of SCK DATA may be changed. For safe
communication DATA valid shall be extended Tsy and Tho
before the rising and after the faling edge of SCK,
respectively — see Figure 11. For reading data from the
sensor, DATA is valid Ty after SCK has gone low and
remains valid until the next falling edge of SCK.

To avoid signal contention the microcontroller must only
drive DATA low. An external pull-up resistor (e.g. 10kQ)) is
required to pull the signal high — it should be noted that
pull-up resistors may be included in I/O circuits of
microcontrollers. See Table 2 for detailed 1/O characteristic
of the sensor.

2.4 Electrical Characteristics

The electrical characteristics such as power consumption,
low and high level, input and output voltages depend on
the supply voltage. Table 2 gives electrical characteristics
of SHT1x with the assumption of 5V supply voltage if not
stated otherwise. For proper communication with the
sensor it is essential to make sure that signal design is
strictly within the limits given in Table 3 and Figure 11.

Power supply DC0
measuring 055 1 | mA
Supply current - |average!t 2 | 28 pA
sleep 03 | 15 | pA
Low level output loL < 4 A 0 250 | mv
voltage
High level output Re < 25kQ 90% 100% | VDD
voltage
Low level input Negative going | 0% 20% | VDD
voltage
High levelinpul | pocitive going | 80% 100% | VDD
voltage
Input current on
pads L
Output current on. 4| mA
Tri-stated (off) 10 | 20 | pA

Table 2: SHT1x DC characteristics. Re stands for pull up
resistor, while lov is low level output current.

10 Recommended voltage supply for highest accuracy is 3.3V, due to sensor
calibration.

11 Minimum value with one measurement of 8 bit accuracy without OTP reload
per second, typical value with one measurement of 12bit accuracy per
second.

www.sensirion.com
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igure 11: Timing Diagram, abbreviations are explained in
able 3. Bold DATA line is controlled by the sensor, plain DATA
1e is controlled by the micro-controller. Both valid times refer to
& left SCK toggle.

‘min | typ | max |Units
VDD>45V| 0 |01 ] 5 [MHz
VDD <45V| 0 | 01| 1 |MHz
lscix | SCK hiflow time 100 ns
[rITr |SCK riseffall time 11200( * | ns
OL=5F |35 10| 20 | ns
OL=100pF | 30 { 40 | 200| ns

‘sck |SCK Frequency

fro  |DATAfall time

fro |DATArise time e i . | N
Tv  |DATA valid time 200 | 250 | *** | ns
Tsu |DATA setup time 1001150 | ™ | ns
Tho |DATA hold time 10| 15 | “*** | ns

Tr_max + Tr_max= (Fsex}! — Tsckn — TsckL
- Tro is determined by the Re*Cuus time-constant at DATA line

Y Ty_maand Tsuma depend on external pulk-up resistor (Re) and total bus
line capacitance (Cbus) at DATA line

P Tig max < Tv—max (Tro, Tro)

"able 3: SHT1x I/O signal characteristics, OL stands for Output
.0ad, entities are displayed in Figure 11.

} Communication with Sensor

.4 Start up Sensor

\s a first step the sensor is powered up to chosen supply
roltage VDD. The slew rate during power up shall not fall
selow 1V/ms. After power-up the sensor needs 11ms to
jet to Sleep State. No commands must be sent before
hat time.

3.2 Sending a Command

lo initiate a transmission, a Transmission Start sequence
1as to be issued. It consists of a lowering of the DATA line
while SCK is high, followed by a low pulse on SCK and
-aising DATA again while SCKis still high'~see Figure 12.

IR X

Figure 12: "Transmission Start" sequence

The subsequent command consists of three address bits
(only ‘000" is supported) and five command bits. The
SHT1x indicates the proper reception of a command by
pulling the DATA pin low (ACK bit) after the falling edge of
the 8th SCK clock. The DATA line is released (and goes
high) after the falling edge of the 9th SCK clock.

Command -
Reserved
Measure Temperature 00011
Measure Relative Humidity 00101
Read Status Register 00111
Write Status Register 00110
Reserved 0101x-1110x
Soft reset, resets the interface, clears the 11110
status register to default values. Wait minimum
11 ms before next command

Table 4: SHT1x list of commands

3.3 Measurementof RHand T

After issuing a measurement command (‘00000101" for
relative humidity, ‘00000011’ for temperature) the
controller has to wait for the measurement to complete.
This takes a maximum of 20/80/320 ms for a 8/12/14bit
measurement. The time varies with the speed of the
internal oscillator and can be lower by up to 30%. To
signal the completion of a measurement, the SHT1x pulls
data line fow and enters Idle Mode. The controller must
wait for this Data Ready signal before restarting SCK to
readout the data. Measurement data is stored until
readout, therefore the controller can continue with other
tasks and readout at its convenience.

Two bytes of measurement data and one byte of CRC
checksum (optional) will then be transmitted. The micro
controller must acknowledge each byte by pulling the
DATA line low. All values are MSB first, right justified (e.g.
the 50 SCK is MSB for a 12bit value, for a 8bit result the
first byte is not used).

Communication terminates after the acknowledge bit of
the CRC data. If CRC-8 checksum is not used the
controller may terminate the communication after the
measurement data LSB by keeping ACK high. The device
automatically retums ‘to. Sleep Modeafter:measurement
and communication are completed.

NWW.Sensirion.com
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nportant: To keep self heating below 0.1°C, SHT1x
1ould not be active for more than 10% of the time - e.g.
laximum one measurement per second at 12bit accuracy
nall be made.

4  Connection reset sequence

communication with the device is lost the following signal
equence will reset the serial interface: While leaving
IATA high, toggle SCK nine or more times — see Figure
3. This must be followed by a Transmission Start
equence preceding the next command. This sequence
3sets the interface only. The status register preserves its
ontent.

igure 13: Connection Reset Sequence

.5 CRC-8 Checksum calculation

‘he whole digital transmission is secured by an 8bit
hecksum. It ensures that any wrong data can be detected
ind eliminated. As described above this is an additional
sature of which may be used or abandoned.

lease consult Application Note “CRC-8 Checksum
~alculation” for information on how to calculate the CRC.

Status Register

Some of the advanced functions of the SHT1x such as
selecting measurement resolution, end of battery notice or
using the heater may be activated by sending a command
to the status register. The following section gives a brief
overview of these features. A more detailed description is
available in the Application Note “Status Register”.

After the command Status Register Read or Status
Register Write — see Table 4 — the content of 8 bits of the
status register may be read out or written. For the
communication compare Figures 16 and 17 - the
assignation of the bits is displayed in Table 5.

RERER

Status Register

£21010]01040(1{1:0

ACK
Bit 7
ACK

Figure 14: Status Register Write
NERER [

[
Status Register Checkisur'n

I
l

216]0]0(0]0}1{1}1

ACK
Bit7
ACK
Bit7
ACK

Figure 15: Status Register Read

Examples of full communication cycle are displayed in
Figures 15 and 16.

TTTTT i [ ][ LT

Command 0
DATA read
[ L] 1 | L0

21010

=)
=)
7]
m

ACK

TTTTTT

Checksum

AR ERE RN

Figure 16: Overview of Measurement Sequence. TS = Trans-
mission Start, MSB = Most Significant Byte, LSB = Last
Significant Byte, LSb = Last Significant Bit.

NAHALILS
s - BlS

ACK

Address = ‘000’

| Transmission Start

Command = ‘00101*
C4 C3

A2 AQ

Measurement (80ms for 12bit)

C1

14 13 12

Idle Bits
1 10 9

| MSb

12bit Humidity Data LSb
ACK 7 6 0

Skip ACK to end trans-
mission {if no CRC s used}

MSh CRC-8 Checksum LSb
7 6 5 4 3 2 1 0

ACK I measurement)

Sleep (wait for next

l Transmission Start

Figure 17: Example RH measurement sequence for value “0000'1001°0011°0001" = 2353 = 75.79 %RH (without temperature
sompensation). DATA valid times are given and referenced in boxes on DATA line. Bold DATA lines-are controlled by-sensor while plain

ines are controlled by the micro-controller.

NWW.sensirion.com
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at’aSheet SHT1X THE SENSOWR {ZgM?’,&NY
t |Type |Description Default e R c3
7 reserved 0 12 bit -2.0468 0.0367 -1.5955E-6

End of Battery (low voltage No default value, 8 bit -2.0468 0.5872 -4.0845E-4
detection bit is only updated
3 IR .06.3 g; \(/)D%) > 947 X after a yip Table 6: Optimized V4 humidity conversion coefficients
1 for VDD < 247 measurement The values given in Table 6 are newly introduced and
5 reserved 0 provide optimized accuracy for V4 sensors along the full
4 reserved 0 measurement range. The parameter set c,*, which has
3 For Testing only, do notuse | 0 been proposed in earlier datasheets, which was optimized
2 IRW |Heater 0 loff for V3 sensors, still applies to V4 sensors and is given in
1 |RW |no reload from OTP 0 |reload Table 7 for reference.
"1'= 8bit RH / 12bit Temp. TR s :
0 RW resolution 0 12bit RH e e sC s oae
0" = 12bit RH / 14bit Temp. 14bit Temp. 12 bit -4.0000 0.0405 -2.8000E-6
resolution 8 bit -4.0000 0.6480 -7.2000E-4

able 5: Status Register Bits

fleasurement _resolution; The default measurement
asolution of 14bit (temperature) and 12bit (humidity) can
e reduced to 12 and 8bit. This is especially useful in high
peed or extreme low power applications.

‘nd of Battery function detects and notifies VDD voltages

ielow 2.47 V. Accuracy is £0.05 V.

jeater: An on chip heating element can be addressed by
witing a command into status register. The heater may
ncrease the temperature of the sensor by 5 — 10°C"?
)eyond ambient temperature. The heater draws roughly
imA @ 5V supply voltage.

‘or example the heater can be helpful for functionality
nalysis: Humidity and temperature readings before and
ifter applying the heater are compared. Temperature shall
ncrease while relative humidity decreases at the same
ime. Dew point shall remain the same.

dlease note: The temperature reading will display the
emperature of the heated sensor element and not
ambient temperature. Furthermore, the sensor is not
jualified for continuous application of the heater.

4 Conversion of Signal Output

{1 Relative Humidity

For compensating non-linearity of the humidity sensor —
see Figure 18 — and for obtaining the full accuracy of the
sensor it is recommended to convert the humidity readout
(SOry) with the following formula with coefficients given in
Table 6:

RH,,., =C;+C, -SOgy +C; -SOg,” (%RH)

linear

12 Comesponds to 9 - 18°F

Table 7: V3 humidity conversion coefficients, which also apply
fo V4.

For simplified, less computation intense conversion
formulas see Application Note “RH and Temperature Non-
Linearity Compensation”. Values higher than 99% RH
indicate fully saturated air and must be processed and
displayed as 100%RH". Please note that the humidity
sensor has no significant voltage dependency.

100%

80% - - i & 1 B
/
60%

40% sl
20% 4 /
0% :

0 500 1000 1500 2000 2500 3000 3500
SOgy sensor readout {12hbit)

Relative Humidity

Figure 18: Conversion fram SO+ fo relative humidity

4.2 Temperature compensation of Humidity Signal
For temperatures significantly different from 25°C (~77°F)
the humidity signal requires a temperature compensation.
The temperature correction corresponds roughly to
0.12%RH/°C @ 50%RH. Coefficients for the temperature
compensation are given in Table 8.

RHye = (T°c —25)'(t1 +t, ‘SORH)+RH|inear

12 bit 0.01 0.00008

8 bit 0.01 0.00128

Table 8: Temperature compensation coefficients

13 If wetted excessively (strong condensation of water on sensor surface),
sensor output signal can drop befow 100%RH (even below 0%RH in some
cases); but the sensor will recover completely when water droplets
evaporate. The'sensor is notidamaged by waterimmersion or condensation.

14 Coefficients apply both to V3 as well as to V4 sensors,

www.sensirion.com

Version 4.1 — September 2008 : 8/11



atasheet SHT1x

SENSIRION

L THE SENSOR COMPONY

3 Temperature

¢ band-gap PTAT (Proportional To Absolute
amperature) temperature sensor is very linear by design.
se the following formula to convert digital readout (SOr)
' temperature value, with coefficients given in Table 9:

'=d, +d, -SO;

VoD [ @i(0) [ di¢F) ] [S0r [ d(C) [ ()
5V -40.1 -40.2 14bit 0.01 0.018
4V -39.8 -39.6 12bit 0.04 0.072
3.5V -39.7 -39.5
3V -39.6 -39.3
2.5V -394 -38.9

able 9: Temperature conversion coefficients1s.

.4 Dew Point

HT1x is not measuring dew point directly, however dew
oint can be derived from humidity and temperature
sadings. Since humidity and temperature are both
1easured on the same monolithic chip, the SHT1x allows
uperb dew point measurements.

‘or dew point (Tq) calculations there are various formulas
» be applied, most of them quite complicated. For the
amperature range of -40 - 50°C the following
ipproximation provides good accuracy with parameters
liven in Table 10:

RH m-T
™ Jo0% ) TT 4T
,RHT)=T,- e

" ( RH ) m-T
m—In —
100% ) T +T

\bove water, 0-50°C 24312 17.62
\boveice, -40-0°C 272.62 22.46

rable 10: Parameters for dew point (T4) calculation.

djease note that “In(...)" denotes the natural logarithm. For
RH and T the linearized and compensated values for
elative humidity and temperature shall be applied.

“or more information on dew point calculation see
Application Note “Dew point calculation”.

15 Temperature coefficients have slighly been adjusted compared to datasheet
SHTxx version 3.01. Coefficients apply to V3as well as V4 'sensors.

5 Environmental Stability

If sensors are qualified for assemblies or devices, please
make sure that they experience same conditions as the
reference sensor. It should be taken into account that
response times in assemblies may be longer, hence
enough dwell time for the measurement shall be granted.
For detailed information please consult Application Note
“Qualification Guide”.

The SHT1x sensor series were tested according to AEC-
Q100 Rev. F qualification test method. Sensor
specifications are tested to prevail under the AEC-Q100
temperature grade 2 test conditions listed in Table 111,
Sensor performance under other test conditions cannot be
guaranteed and is not part of the sensor specifications.
Especially, no guarantee can be given for sensor
performance in the field or for customer's specific
application.

Please contact Sensirion for detailed information.

En andard
HTSL 125°C, 1000 hours

specifications

TC -50°C - 125°C, 1000 cycles  |Within
Acc. JESD22-A104-C specifications

UHST 130°C/ 85%RH, 96h Within
specifications

THU 85°C/ 85%RH, 1000h Within
specifications

ESD immunity|MIL STD 883E, method 3015  |Qualified
{(Human Body Model af £2kV)

Latch-up force current of £100mA with | Qualified
Tamb = 80°C, acc. JEDEC 17

Table 11: Qualification tests: HTSL = High Temperature Storage
Lifetime, TC = Temperature Cycles, UHST = Unbiased Highly
accelerated temperature and humidity Test, THU = Temperature
humidity unbiased

6 Packaging

6.1  Packaging type

SHT1x are supplied in a surface mountable LCC
(Leadless Chip Carrier) type package. The sensor housing
consists of a Liquid Crystal Polymer (LCP) cap with epoxy
glob top on a standard 0.8mm FR4 substrate. The device
is fully RoHS and WEEE compliant — it is free of of Pb, Cd,
Hg, Cr(6+), PBB and PBDE.

16 Sensor operation temperature range is -40 to 105°C according to AEC-Q100
temperature grade 2.
17 According to accuracy and long term drift specification given on Page 2.

www.sensirion.com
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atasheet SHT1x
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THE SENSOR QOMPANY

evice size is 7.47 x 4.93 x 2.5 mm (0.29 x 0.19 x 0.1
ch), see Figure 1, weight is 100 mg.

2 Traceability Information

il SHT1x are marked with an alphanumeric, three digit
yde on the chip cap (for reference: V3 sensors were
beled with numeric codes) — see “A5Z" on Figure 1. The
t numbers allow full traceability through production,
alibration and testing. No information can be derived from
1e code directly, respective data is stored at Sensirion
nd is provided upon request.

abels on the reels are displayed in Figures 19 and 20,
\ey both give traceability information.

~
Lot No.: XX0-04-YRRRRTTTT

Quantity: RRRR

ROHS: Compliant

Lot No.

A O O

'igure 19: First label on reel: XX = Sensor Type (11 for SHT11),
4 = Chip Version (V4), Y = last digit of year, RRRR = number of
ensors on reel, TTTT = Traceability Code.

SENSIRION

THE SENSOR. COMPBANY

Device Type: 1-100PPP-04
Description: Humidity & Temperature Sensor
SHTxx

Part Order No.  1-100PPP-04 or Customer Number
Date of Delivery: DD.MM.YYYY
Order Code: 45CCCC/0

N _/

Zigure 20: Second label on reel: For Device Type and Part
drder Number please refer to Table 12, Delivery Date (also
Jate Code) is date of packaging of sensors (DD = day, MM =
nonth, YYYY = year), CCCC = Sensirion order number.

6.3 Shipping Package

SHT1x are shipped in 12mm tape at 100pcs, 400pcs and
2000pcs — for details see Figure 21 and Table 12. Reels
are individually labeled with barcode and human readable
labels.

Sensor Type: | Packaging - | Quantity | Order Number -
SHT10 Tape & Reel 2000 1-100218-04
Tape & Reel 100 1-100051-04
SHT11 Tape & Reel 400 1-100098-04
Tape & Reel 2000 1-100524-04
SHT15 Tape & Reel 100 1-100085-04
Tape & Reel 400 1-100093-04

Table 12: Packaging types per sensor type.

Dimensions of packaging tape is given in Figure 21. All
tapes have a minimum of 480mm empty leader tape (first
pockets of the tape) and a minimum of 300mm empty
trailer tape (last pockets of the tape).

200£0.05 —»} = BLEOMN 3 n
w 3
—»!  ««—1.00 o
=2 o o
0.30:0.05—>"+ 12,00 (251;0 MiN 13 g1
RO3MAX g TS =7 %‘I
\ (,: a3 U\?
R

2
280—>!L DI

Figure 21: Tape configuration and unit orientation within tape,
dimensions in mm (1mm = 0.03%inch). The leader tape is at the
right side of the figure while the trailer tape is to the left
{direction of unreeling).

www.sensirion.com
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tevision History

Jate. . i |Version  |Page(s) /Changes . =

Aarch 2007 3.0 1-10 Data sheet valid for SHTxx-V4 and SHTxx-V3

\ugust 2007 3.01 1-10  [Electrical characteristics added, measurement time corrected

luly 2008 4.0 1-11 New release, rework of datasheet

September 2008 41 3,4 Adjustment of normal operating range and recommendation for antistatic bag

mportant Notices

{aming, Personal Injury

i0 not use this product as safety or emergency stop devices or in
ny other application where failure of the product could result in
ersonal injury. Do not use this product for applications other
1an its intended and authorized use. Before installing, handling,
sing or servicing this product, please consult the data sheet and
pplication notes. Failure to comply with these instructions could
esult in death or serious injury.

the Buyer shall purchase or use SENSIRION products for any
nintended or unauthorized application, Buyer shall defend, indemnify
nd hold hammless SENSIRION and its officers, employees,
ubsidiaries, affiliastes and distributors against all claims, costs,
amages and expenses, and reasonable attomey fees arising out of,
irectly or indirectly, any claim of personal injury or death associated
fith such unintended or unauthorized use, even if SENSIRION shall be
llegedly negligent with respect to the design or the manufacture of the
roduct.

:SD Precautions

‘he inherent design of this component causes it to be sensitive to
{ectrostatic discharge (ESD). To prevent ESD-induced damage and/or
legradation, take customary and statutory ESD precautions when
iandling this product.

see application note “ESD, Latchup and EMC” for more information.

Varranty

;ENSIRION warrants solely to the original purchaser of this product for
| period of 12 months (one year) from the date of delivery that this
woduct shall be of the quality, material and workmanship defined in
SENSIRION's published specifications of the product. Within such
jeriod, if proven to be defective, SENSIRION shall repair andfor
eplace this product, in SENSIRION's discretion, free of charge to the
3uyer, provided that:

v notice in witing describing the defects shall be given to

SENSIRION within fourteen {14) days after their appearance;

e such defects shall be found, to SENSIRION's reasonable
satisfaction, to have arisen from SENSIRION's faulty design,
material, or workmanship;

s the defective product shall be retumed to SENSIRION's factory at
the Buyer's expense; and

o the warranty period for any repaired or replaced product shall be
limited to the unexpired portion of the original period.

This warranty does not apply to any equipment which has not been
installed and used within the specifications recommended by
SENSIRION for the intended and proper use of the equipment.
EXCEPT FOR THE WARRANTIES EXPRESSLY SET FORTH
HEREIN, SENSIRION MAKES NO WARRANTIES, EITHER EXPRESS
OR IMPLIED, WITH RESPECT TO THE PRODUCT. ANY AND ALL
WARRANTIES, INCLUDING WITHOUT LIMITATION, WARRANTIES
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE, ARE EXPRESSLY EXCLUDED AND DECLINED.
SENSIRION is only liable for defects of this product arising under the
conditions of aperation provided for in the data sheet and proper use of
the goods. SENSIRION explicitly disclaims all warranties, express or
implied, for any period during which the goods are operated or stored
not in accordance with the technical specifications.
SENSIRION does not assume any liability arising out of any application
or use of any product or circuit and specifically disclaims any and all
liability, including without limitation consequential or incidental
damages. Al operating parameters, including without limitation
recommended parameters, must be validated for each customers
applications by customer's technical experts. Recommended
parameters can and do vary in different applications.

SENSIRION reserves the right, without further notice, (i) to change the

product specifications and/for the information in this document and (ii) to

improve reliability, functions and design of this product.

Copyright® 2007, SENSIRION.
CMOSens®is a trademark of Sensirion

All rights reserved

Headquarter and Sales Offices

{eadquarter

SENSIRION AG Phone:  +41(0)44 306 40 00
-aubisruetistr. 50 Fax: +41(0)44 306 40 30
>H-8712 Staefa ZH info@sensirion.com

Switzerland http:/naw.sensirion.com/

sales Office Korea:

3ENSIRION KOREA Co. Ltd. Phone: 031 4409925~27
#1414, Anyang Construction Tower BD, Fax: 0314409927
|112-1, Bisan-dong, Anyang-city info@sensirion.co.k
3yeonggi-Province hitp:/fwww.sensirion.co.kr
South Korea

“ind your local representative at: http://www.sensirion.com/reps

Sales Office USA:

SENSIRION inc. Phone: 805 409 4900

2801 Townsgate Rd., Suite 240 Fax: 805 435 0467
Westlake Village, CA 91361 michael karst@sensirion.com
USA http:/hwww.sensirion.com/
Sales Office Japan:

SENSIRION JAPANCo. Ltd. Phone: 03 3444 4940
Postal Code: 108-0074 Fax: 03 3444 4939

info@sensirion.co.jp
hitp:/hvww.sensirion.co.jp

Shinagawa Station Bldg. 7F,
4-23-5, Takanawa, Minato-ku
Tokyo, Japan

NWw.sensirion.com
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I'NS010i TCP/IP stack Chip

Description

TNS010i TCP/IP stack chip is a complete single turnkey product that enables the Internet connection.
Not only does it reduce development time to market, the TNS010i allows several real-time efficient
transmissions of data and commands between an 8/16/32-bit micro controller (MCU) and the core
TCP/IP software engine. With no priori information about the Internet protocol or networking, this
device allows the MCU to send and receive web pages, data, and commands in a form of scripting
phrases through its built in TCP/IP protocol engine.

Executing only a few simple commands from an MCU through serial pins of TNS010i and you will be able
to transmit and receive data to/from web application program. Each command sent across the TNS010i
will invoke TNS010i to response back to an MCU with a message. This debugging information helps users
keep track of every step during the connection attempt.

This device can connect to the GPRS phone directly with no additional components.
Even the MCU needs to set-up or read out the GPRS parameters, this device automatically bypasses
those AT commands to the phone thus eliminating

e The need for two serial-port hardware on the MCU side. and

e A complex circuit for switching among the three modules: MCU, TNS010i, and GPRS.

Features

Support basic protocols including TCP/IP, PPP, DNS ,HTTP,SMTP,POP3 and TCP/IP socket.
Easy interface to GPRS phone or Modem.

Input commands length as long as 1,000 bytes.

No need for external RAM or ROM.

Minimal components. Requires only one 18.432 MHz Xtal, and 3 Capacitors .

19,200 BPS Command communicates with micro controller (MCU)

Information exchanges rate with GPRS is variable from 1,200 BPS to 57,600 BPS

low power consumption

44-pin PLCC and LQFP package

The Connection Diagram

TCP/IP CHIP GPRS

MCU TNS010 P
TX-——-—-————JRX TXM EXy D

_—_;R}—{f———— TX RXMJQ—-———EX— OO
OO0




Jlectrical Characteristics

Symbol Description Min Type Max Unit
VIL Input Low Voltage -0.5 0.9 V.
ViH Input High Voltage 1.9 55 V.
VIH_ Input High Voltage XTAL1,RST 3.5 55 V.
Icc Power supply current 60 mA
Vee Power supply voltage 475 5.25 V.
6 1 40 p= =
[1 11 01
/ o

133

PLCC

@)
LQFP
17[: 329 11

17323

to "thtréiiéf .

eceive from controller




TCP/IP Software Specifications

Maximum at+i command length (include at+i itself)
Maximum TCP.segment size
Serial RX bufferwlerigth (Ring buffer)
Serial TX buffer iength
PAP | :
CHAP
DNS ’
HTTP
ey ,‘
SMTP
POP3
TCP/IP sockét

Typical testing circuit

MCU sv. . TNSO010

il
1<

%%——_132_,R5r

—

-——b————-——zi—RX

>

. 15 TX

XTALY XTAL2

%

vCC
VCC

™M

GND

35

13

1000 bytes

512 bytes
2,500 bytes
1,000 bytes

Support

-Not support

Support
Support

Not support

Support
Subpon
Support

G)
>
0p)

I}

11

o1
O
51

T T

PLCC

0000
0000
00000
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Summary of Commands

» 19200 BPS command baud rate (MCU (controller) <-> TCP/IP Chip) N-8-1
e 1,200-57,600 BPS GPRS/modem baud rate. ( TCP/IP Chip €-> GPRS/Modem) N-8-1
¢  Dark printing characters are main commands and the gray are option commands

Chip test

Command: at+i<CR>
Response: +I_OK

Open a PPP connection

Command: at+iopen<CR> ]
Response:
- Success +I_OK

- Not success
+I__ERROR 1 PPP__NOT_ESTABLISH (can’t connect to PPP server)
+I_ ERROR 3 DIAL NOT_ SET (no dial number set up)
+I ERROR 4 MODEM NOT RESPONSE (no modem response)
+I ERROR 7 PASSWORD NOT GOOD (invalid password)

Close a PPP connection

Command: at+iclose<CR> |
Response:
— Success +I_OK

- Not success
+I ERROR 4 MODEM;NOT;RESPONSE(can’t disconnect modem)

Display a current assigned IP address

Command: at+iip<CR> |

Response: CLIENT IP=x.X.X.X
SERVER TIP=x.xX.X.X
+I_OK



Set up a dialing number

Command: at+isetd=< ISP dialing number><CR>
Response: +I_OK
Example: at+isetd=*99***1#<CR>

+I_OK

Display a dialing number

Command : at+isetd=2?<CR> |
Response: <DIAL NUMBER>
+I_OK
Example: at+isetd=? <CR>
* 99***1#
+I_OK

Set up DNS serxvexr’'s IP address
{in case of ISP not auvtomatic DNS assigned)

Command: at+isetdns=<ip address><CR> |
Respoense: +I OK
Example: at+isetdns=203.155.33.1<CR>

+I OK

Display DNS sexver’s IP address

Command : at+tisetdns=?<CR>

Response: <DNS SERVER IP ADDRESS>
+I_OK

Example: at+isetdns=7? <CR>
203.155.33.1
+I_OK

Set up PPP user name

Command : at+isetuser=<username><CR>
Response: +I OK
Example: at+isetuser=David<CR>

+I_OK



Display PPP user name

[Command: at+isetuser=?<CR>J
Response: <USER NAME>
+I_OK
Example: at+isetuser=? <CR>
David
+I_OK

Set up PPP password

| Command: at+isetpass=<password><CR> |

Response: +I OK

Example: at+isetpass=David password<CR>
+I OK

Display PPP password

[ Command: at+isetpass=2<CR> |
Response: <PASSWORD>
+I_OK
)
Example: att+isetpass=2<CR>
David password
+I_OK
l
HTTP Request
Command:
at+ihttp://<url>[<path>] [:<port>] [Kspace></h>L/1></d> ] <CR>
Response:
| - Success +I_ OK
J <WEB PAGE CONTENT........

.........................
.........................

........................

- Not success
+I_ERROR 2 DNS_IP_NOT SET
(If specify domain name, must set a
DNS IP address first : at+isetdns )

+I_ERROR 5 TCP_TIMEOUT { server is busy )
+I " ERROR 0 PPP__  CLOSED ( PPP is not established yet,
must open with at+iopen )




il

Note: /h display
/1 display
/d display

default port

I

=W N

all

header field.
only length field
only date field
numpber is 80

Example:

at+ihttp://www.google.com /1<CR>

+I_OK

Content-Length:2998

<html><head><meta http-equiv="content-type"
content="text/html; charset=windows-
874"><title>Google</title><style><!--

body, td,a,p, -h{font-family:;}

.h{font-size: 20px;}
.q{text-decoration:none; color:#0000cc;}

.....................

Example:
at+ihttp://www.myserver.com:123/doc.htm/d/1<CR>
+I_OK
Date: Mon, 29 Dec 2003 12:29:09 GMT
Content-Length: 3203

..........................

...................

How to request the next HTITP ?

After successfully retrieving the first web page, the successive
request needs no further initial set-up commands.
Just send

Command:
at+ihttp://<url>i<paih>]1i

~y - T - iy
1<peoxri> ) (<30acs

Ll
Y
N

3
B

></1></d>1<CR>

In case a connection is broken

1. Close the existing connection first with

réommand: at+iclose<CR> J

2. Then re-open PPP connection with

raommand: at+iopen<CR>




3. Followed by requesting a web page

D)
Command:
at+ihttp://<url><path>] [:<pori>] [<space></hi></1>< d>1<CR>
' TCP/IP SOCKET
1.0PEN TCP/IP SOCKET
Command: at+isockopen=<url>:<port><CR> ]
Response: +I_OK
<RESPONSE/NONE>
Note: <port> is require , no default value
D
Example: at+sockopen=mail.server.com:25<CR>
+I OK

220 SMTP Service ready

2 .SEND DATA ON TCP/IP SOCKET

|Command: at+isock=<data><CR>
Response: +I OK
<RESPONSE/NONE>

Example: at+sock= HELO\r\n<CR>
S +I_OK
250 HELLO <CR>

3.CLOSE TCP/IP SOCKET

Command: at+isockclose<CR> A
Response: +I_ OK

EMAIL SEND/RECEIVE (SMTP & POP3)

1.0PEN -> SEND -> CLOSE Mail

L

Command:
at+ismtpsend=<mailserver>{:<p©rt>},<from>,<to>,<subject>,<data><CR>
| Response: +I OK
: or
+I+ERROR 10 MAIL ERROR
Note:

- <port> default value is 25.

Example:
at+ismtpsend=mail.server.com, sender@aaa.com,
recv@bbb.com,My subject,Hello how are you?<CR>
I +I_OK




2 .READ EMAIL (POP3)

D
_ 2.1 OPEN -> CHECK MAIL
Command:
at+ipop3open=<mailserver>[:<port>},<user name>, <password><CR>
Response: < mail number list >
+I_OK
or
+I+ERROR 10 MAIL ERROR
Note:
- <port> default value is 110.
Example:
D at+ipop3open=pop3.server.com,david, 1234<CR>
1,2,3,4,5
+I_OK
/2.2 READ EMAIL
 Command :
at+ipop3read=<mail number><CR>
Response: < mail content >
+I OK
or
+I+ERROR 10 MAIL_ ERROR
Example:
- at+ipop3read=4<CR>
J From: senderfaaa.com
Subject: Test
Hello , How are you?
+I_OK
2.3 CHECK MAIL
Command: at+ipop3check<CR> |
| Response: < mail number list >
+I_OK
or
5 +I+ERROR 10 MAIL ERROR
Example:
at+ipop3check<CR>
1,2,3,4,5
+I_OK

11



2.4 DELETE MAIL

~ommand: at+ipop3delete=<mail number><CR>
Response: < mail number >
+I_OK
or
+I+ERROR 10 MAIL ERROR
Note: mail number
"all" = delete all messages
numl, num?2, num3 = delete specific messages
numl-num?2 = delete range of messages
Example:

at+ipop3delete=1,2, 6<CR>
3,4,5 //display undelete message
+I_OK

at+ipop3delete=all<CR>
+I_OK
at+ipop3delete=4-10<CR>

1,2,3 //display undelete message
+I_OK

2.5 CLOSE READING EMAIL SERVER

Command: attipop3close<CR>
Response: +I OK
or

+I+ERROR 10 MAIL ERROR

Read software vexrsion

rbommand: at+iver<CR>

Response: VERx . xx
+I_OK

Example: at+iver <CR>

VERO . 07
+I_OK

12



Bypass to modem’s AT commands mode

1€ Step

type +++ and <er> for entering modem’ s AT commands mode
Command: +++<CR> AJ

Respoense: +I OK

2?9 step :

Casel : modem is not connecting to internet

Type at<cr> to initiate and enter modem’ s commands mode
OK - response from modem

Case?2 : modem is connecting to internet
Type +++ and wait for 2-3 sec. and then type
at<er> to initiate and enter modem’s commands mode
OK - response from modem

From this state you can communicate to modem with it’s AT Commands

To quit from modem’s AT commands mode and enter TNS010i
commands mode

Casel : modem is not connecting to internet
" Type at+i<cr> to enter TNS010i’s commands mode
+I OK - response from TNS010i

Case? : modem is connecting to internet
Type ato to enter modem’s internet connecting state
CONNECT -> response from modem
and then type
at+i<cr> to enter TNSO01l0i’s commands mode
+I OK > the response from TNS010i

Turn on DEBUG mode

Debug mode on = print out some more information when chip is in
Processing.

[Eommand: at+idebug1<CR>‘4J
Response: +I OK

Turn off DEBUG mode

[Epmmand: at+idebug0<CR> J
Response: +I OK

13



Set up TCP time out

Command: at+isettcpto=<TCP time out value ><CR> Agj
Response: +I OK
Example: at+isettcpto=8<CR> ( 1-255 Sec.)

+I_OK

Display TCP time out value

Command: at+isettcpto=?<CR> ]
Response: <Time-out value>
+I_OK
Example: at+isettcpto=?<CR>
8
+I_OK

Set up DNS time out

| Command: at+isetdnsto=<DNS time out value ><CR> |
Response: +I OK
Example: at+isetdnsto=8<CR> ( 1-255 Sec.)

+I OK

Display DNS time out value

| Command: at+isetdnsto=2<CR> 4J
Response: <Time-out wvalue>
+I_OK
Example: at+isetdnsto=?<CR>
8
+I_OK

Set up Modem time out

raommand: at+isetmodemto=<time out value ><CR> AJ
Response: +I_OK
Example: at+isetmodemto=8<CR> (1-255 Sec.)

+I_OK




Display Modem time out

Command: at+isetmodemto=7?<CR>

Respcense: <Time-out value>
+I_OK

Example: at+isetmodemto=?<CR>
8
+I_OK

Detect and automatic set up GPRS/modem interfacing baud
rate.

Command: at+idetect<CR> |
Response: HAXX

+I_OK
Example: at+idetect<CR>

9600

+I_OK

Manual set up GPRS/modem interfacing baud rate

Command: at+isetbaud=<baud rate><CR> ]
Response: +I_ OK

Available Baud rate list:

57600 BPS. (default)
38400

19200

9600

4800

2400

1200

Example: at+isetbaud=9600<CR>
+I_OK

Display GPRS/modem interfacing baud rate

rbommand: at+isetbaud=7?<CR> l
Respoense: <baud rate value>
+I_OK
Example: at+isetbaud=?<CR>
9600
+I_OK

15



Data counter

“heck amount of total data transfer

Command: at+icount=7<CR> ‘4J
Response: <data transfer counter> Bytes
+I OK
Example: at+isetbaud=?<CR>
1371
+I OK

leset data transfer counter

Command: at+icount=0<CR>

Response: +I OK

Example: at+isetbaud=0<CR>
+I_OK

1ote: the data counter command available only in ver 4.03 up

Modem’' s flow Control

Setting Modem’s data flow control

fbommand: at+icomlctri=hard/none<CR>
Response: +I OK
Example: at+icomlctrl=none<CR>
+I_OK
Read Modem’s flow control status
rEbmmand: at+icomlctrl=7<CR> ]
Response: HARD/NONE
+I_OK
Example: at+icomlctrl=?<CR>
NONE
+I_OK

note : default = none
Dev-010i-B‘s modem connection is null modem type




~ Power Down mode (for energy saving)

Put TNS010i into power down mode

| Command: at+ipwrdwn<CR> |
Respoense: +I OK

| **x In power down mode TNS010i will reduce the consume current to 25 uA.
%% return to active mode by sending a reset pulse.

R

QRPS phone / Modem selection

When power on reset. TNS010i will load a modem time out default
lvalue according to the logic level below.

GPRS sel. = high( or no connect)
LAND LINE MODEM sel. = low ( connect to GND.)

Note:
GPRS modem time out default value = 10 Sec.
Land line modem time out default value = 60 Sec.

vou can change these default value by issue
at+isetmodemto=xxx

Error message response

+I ERROR Q PPP, CLOSED

5 +I ERROR 1 PPP_NOT ESTABLISH
+I ERROR 2 DNS IP NOT SET
+I ERROR 3 DIAL NOT_ SET
+1 ERROR 4 MODEM NOT_RESPONSE
+I ERROR 5 TCP_TIME OUT
+I ERROR 6 DNS TIME OUT
+I ERROR 7 PASSWORD NOT_ GOOD
+I ERROR 8 CONNECT_LOST




Development board DEV-010i-B wiring guide
Power on/off
Input DC 8-24v
5 Modem’s RS232/ TTL Logic Selector Controller’s RS232 / TTL Logic Selector
Land line / GPRS time out Controller

] Selector :

!‘
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Popular GPRS phone data link details

Gnd

Charge

Tx (out from phone)

Rx (into phone )

Siemens C55

2.
3.
4.

—

© ® N o o &~ 0 b

Gnd.
Tx
Rx

Charge
Gnd

Gnd

TX (out from phone)
RX (into phone)

Siemens S45 connector’s pin out

Ericsson T65/68/200 connector’s pin out

Power ON (TRIG LOW ) **** ONLY ERICSSON T65/T68 ****
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Quick Start Guide

TNSO010i works well with any GPRS phone or GPRS modem module.
Such as

e FEricsson T65/T68/T200

e Siemens S45/ C55

e Wavecom Integra-GPRS (GPRS module)
¢ Etc.

** Recommendation for Wavecom integra **
1. Set GPRS modem to baudrate = 57600
by send AT+IPR=57600 and
2. Save this setting value in it’s EEPROM
by send AT&W
3. Send AT+WOPEN=0

Following is the sample how to start TNS010i with Ericsson/Siemens phone

Testing phone paramelters

1. Ensure that the GPRS phone have been activated and tested to verify the connection.

In case of Ericsson, and Siemens C55 you need to purchase a data link cable ( built in RS232 IC.)
available from it’s dealer.

2. Set the phone parameter according to the recommendations from your GPRS service provider. You
may consult a sample web page of how to set at
http://www.mobilelife.co.th/mobilelife/t/customertoo1s/mobi1esetting/manual/gprs/index.htm
or from your local GRPS ‘provider web site
Note that the parameters may be vary from country to another, and from one provider to another.

3. Add “New Hardware” GPRS phone/modem to your PC (you will need GPRS phone driver that
should come with the phone).

4. Add “New Internet Connection”. Choose your GPRS phone as a modem

Connect the GPRS phone via its data link cable (built in R§232 IC) and connect to Internet by choosing

a GPRS modem.

6. Try surfing the web page via your GPRS phone

h

If you are successful in surfing the web page with the GPRS phone then proceed to the next step.

! Testing the TNS010i chip on Window’s Hyperterminal program

As an alternative to reduce the overall manufacturing cost and the package size, a data link
cable with no RS232IC in its cable can be used given that there is the same logic voltage level to
and from the MCU and the GPRS phone.

7. Close all the Internet connections in PC including any web browser. Then remove the data link cable.
8. Open Hyper terminal program in the Windows ( N-8-1 19,200 BPS)
9. Connect the GPRS phone to the a new development board ‘s data link cable(no RS232 IC) and
turn the power on. :
10. As soon as the development board is powered up, the “I_READY” sign should appear on the
Hyper terminal screen.
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. Type the following sequence of commands in its order

> at+i <ENTER> /* TCP/IP chip response testing */
« [ OK

> at+idetect<ENTER> /* detect/set modem baudrate */
& 57600 /* modem’s baud rate */

< [ OK

Skip the following gray eolour steps if your (GGPRS modem's parameter was sef correct

ot

iw

guit TNSOI0 s commann

wait 0-3 Sec. (depend on brand fmodsl of modeny)

S at<BENTER> /% Initiate modem s commands mode ¥/

< OK

- attegdeontFxas 7 xxx = GPRS parameter seiitng Example = 1.7p7 " internet”
&« OK

> at+i <ENTER> 7% Bater TNSG10s commands mode */

<« I OK

> attisetd=xxx /* xxx = ISP dial number Example = *99***1# _ */

&« 1 0K

> at+open /* connect to ISP and open the TCP/IP socket */

<« 1 OK

> attihttp:/xxx  /* xxx=url IP / url domain name */
Example =203.130.155.66/test.php?content1=123&content2=345 </1,/d, /h>
« 1 OK
& (Data’s length or date/month/year or full header or nothing (default) depend on the type of

command’s suffix (/1,/d,/h) )
& <html> oo <html> /* HTTP response data*/

ts Distributor: http://www.es.co.th
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