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ABSTRACT

Currently, the Internet has mostly involved with our living life. Many people have stay in
front of computer all the time. This system would help them to be able to check their house status
such as doors/windows closing, home temperature and home picture during they are working
outside and warned by generating caution via internet. The system uses micro controlier to
communicate with status-detector devices and uses Visual Basic programming to receive status
from micro controller and web camera. The ASP is the tool to develop the web pages. This
system is the multi-user support system because the privileges are defined for users whether they

can receive status from the particular devices or not.
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Projects Agency) ¥oansgnsanm Inuaniga Taoiifaquszasnlumsiannssuudemsi
o = 1 A
ansoman @i lumuansy  Taoldmadamsd@emisuuning - Sefifle  Package
Switching  sewtldsumsfulguiivdy  dildldsuanudenedwinn  Tasmwe
gonfumsane 71 lumsdundise demnludrnaissuil 1970 ARPA 1dTufinua
TusTanea (Protocol) dmunanulasudeyaniedioansiiany  Aana1215en71 Internet
J [l 9 o P~} ] A () o a o o
(Intemetworking) ~ ¥atldinaszuunsevwsendsalan  laslagiussuudumesiia
@ondofulagru  Protocol TCPAP uaziildsunsufifaduldviamfuszuudumesiila
wae 9 Tsunsy 19y samanedidnnseiind E-Mail (Blectronic Mail), uimsidhiaszelna
(Telnet), u?msdﬁw%’aga FTP (File Transfer Protocol), u?msﬁumffay,a Archie, Gopher,
WAIS uay WWW ( World Wide Web)
= ’fd o w Y =t q ¢ o o P 1
sumeiilafmdudrindunumlumsdemsueunyuiedndiAg  1HoINANNNY
4 @ o o (] -1 o
Tumsldon anusaadilumsdemsdeyaliliviila 9 Walanednaata Umswann
“ ] a d o ] 3 A o " W
maluTadlmi q nedumedia eomnadudeiiles wagnainnaty Imsuvadulums
a o ' a H Y [} = -1
Wusmsdumesidauddld sunamoidugsfvifimsvnediedisiada Sumesiiaduni
[ 4 )
MU IR A gAY 1U3SE (Faadudl (TS SAINsANKT “ad
1 4 A o el o a2 a ¢ o
daundeviwdunsuiia (intranet) Wumsiinewnaluladvesszuudumesdiadnn
LY 7 o c’: b oA e Voa /sd o a & S4A
1¥nelusedng dafudsuandafiiaudasenIdumos iiaduUBUNIAUANAD  YOUIVAYDY
Y a J o : 9y a M aAa o a’:
msMfusnsvesdumesilimiulfuimsidnseunguitalan Tuvaziounsuliaduee
TWuSmsimmizaluesdns udedn lsiaunndunsuinthuasetisiivieuanzlu
¥ 2 al
pafing AaiuBunsuiaeinuegluszuunSodieiesdu LAN (Local Area Network) Jof
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vosmsvamluszuuiniedistesdufemsatianuilumsaneadeyaiiqendi vl
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221 O3alad13u (World Wide Web)
] y

a ] & a o ) Y a
Fuvsasedraniialuszuudumesiiia dalddeyaninasnus, nsmiin, 1feq, uily

Joya 1aq ey www 185uanuiienetheg iidesnnmsldnuiig uazsaziRoaiu
AlFoldedeendon  lulusunsudszgndundumesifini1d5uanuiougegauuy
wite sannseld www lumsududoya waz Download Files 401

m3hamves www Sidnuasitlu Hypertext #unaIusTanoa HTTP (Hypertext
Transfer Protocol) (31813130i¥8u Hypertext Document 18 lag 14011 HTML (Hypertext
Markup Language) nSomulnuede 9191 (JAVA), ASP (Active Sever Page) éem'n N
Ranniulaousin sun Microsystems wuramnsalunshaeiudunn BTML S
othaun dau ASP gavannlasu§in Microsoft FadeaiiausauduTusunsy Web server
499 Microsoft fio Intemet Information Server ﬁv‘imuuu Windows NT 4.0 ‘ﬁuvlﬂ Iﬂtj‘ﬁ
ansalfidugiuunlmiuny him w3 hml @u'18 Taold asp unu

srmsasuenasdanaidlaold WWw Client Program w3sfiSondn Web
Browser 1%} Microsoft Internet Explorer, Netscape Navigator s
222 Tslanea TCPAP

mydeasuiniedneufinmesdesitam s Tanea (Protocol) Fauilu ngszifiou
waznszuumsFaildnsuenddoudeyauarmsaumainnm1d Sumeiiaiaeduu
Tls Tmﬂaammgmﬁﬁun'h TCP/IP (Transmission Control Protocol / Internet Protocol) 13
141493 TCP/IP f‘imum‘nsﬁmuaamﬂunﬁu%u (Layer) A199)

msiulusedudngavsslisTanea TCP/IP fie Physical Fudanfifodosty
gunsaldn f1¥unshadedomsnasasuimaaiiauuudn q #l9lunshade Tudu
Data Link iiududamsedlugluuumsdadoya, msastsasuuazudlvanuianain
vaq'ﬁagaﬁauﬁ«j{;”u Physical Tusu 1P n¥e Network Layer fozneuimihiilumsdade
FoyalSulmeniideams Tufuiteggandt Ip fie TCP w3ed1 Transport Layer Husziiiy
Fufieznesastnaeunimgnieslunsdedeyn winfideAanmalumsdedoya TCP oy
Fanoudams Wdsdoyafiviamely i v‘iﬂﬁmqﬂsxqmsa’adw-i’fay,aa'm:,'ﬁ'mﬁ1u1nn'i1 1

3 a a ] { & o b 4
afa mnfannuRanmalumsdadoya wihidnUseminiiaves TCp AiemsdaSuadoyai
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1850 iiosnnlumsdedoyaveiimsuisdeyasemiiudan o fiSont1 Package ud239vins

' o &' o) 1 a o ",’ 1 o o o [

dfeya  Aniuondulyidhdeyaildsunniu - hiSsaludrduedngndenselins
9y ) y ]

drdfouveatoya nihWives TCP assduiliosrnssSssdvudeyai 1 idgndesnseny

e

Suntuuasiadoyafidforeenty Fomihiilugtivuves TCPIP wewndnduiide Frp
(File Transfer Protocol) $uuugARAGYU Application Fufiufuveslusunsuiivinisinde
SEUINNU
223 Tuslanea HTTP

inSethudumesifinez19Tys Tnnealunisomatie TCP/IP udluszuy World Wide
Web v 15 Taneaiilfifluannsgufie HITP (Hypertext Transfer Protocol) HTTP Sauifiu
Tﬂﬂmaaﬁeémﬁa Tcpp laglyslaneasesiinisiuy/as Request 910 Web page g
iy Request dmsumsdsdunieths Fuiupsine: Request 310 Browser Tuguuy
484 Method #43If4fifie GET, PUT, POST iine DELETE

® GET Method ﬂxﬁm%mum%’awa"lﬂﬁ (Request) 910 Web Server

® POST Method szsimihiidesmsfinesg Web Server

® PUT Method lisiosazgnlfammininmsiziniuszeenliinsadalnglmi

wiomuiu 1R lunsdfiIideguds Miigauesihioend

® DELETE Method [ lumsaylvdesnsin Web Server

HTTP {wiimsdedoya wun Hypertext wosautasgudmivlyslnnea HTTP fie
wefavuoiay 80 Tslaaea HTTP shawlaserondnms RequestResponse Paradigm
ndnfe wiumsdeasidielinsfesvennlnaeudlufudivned dodinesaeusums
ovoriudusumsdems mséamnzqﬁ;ﬁm’lwiﬂv'lwwﬁqﬁ’mﬁi‘]ﬂnwﬁmia'lﬂ MIIAMST
foyauazmsuandiofinnwdiggeluiligiu szuugmdeya (Database System) Humum

1 P [ a ¢
etrannlumssausaiinsizddoyn Sams uazilszunana Tuvazfissuvdumesiiadh
Py 4 T ] = o’ d 9 1 I~
wiunumluguedo lumsihdeyamounsoonly uazszuuumesitiaiiun Tundheedy
daa (] ) e,: o =} o W 4?' I={ o o o éldy
flovednaunsvars M luilegiumazesninnuddgiuiudidviuenan  dulnadl

a o [] & Py fd &k o o 9 o ’ or A ad o
uonwnainsusdanilaluszuusumesifiadeamdsionldiusdannluileyiufe  Adalad
o
Ay

d'! o 9/ 3 o
ieannanuamnsa lumsiauesdeya ldnanvnanegluuy Muwusnys  am
4 o ] & ¢« o 9399
Bee uazamndonlna  Uszneusuanudelumsldanuiieninmsiiszuuaadenudly

(11 GUI (Graphical User Interfaces) szuugudoyaiifa ladiiu (Web Database) filomsine
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(Platform) ABLRAUADT AR

224 IUUBHNAIAYY (Web Application)
-3 = o I~/ o ad L A a s o
Suwennaintu Wumswannszuuanuidda laduneldinsedwdumesiia Tag
Sovazmahauszudadu 2 dwlvg q Ao dauveadlduSms (Client) nozdnved
WuSms (Server) Fondh lnaouni@ivines (ClienvServer) Tasdaulngjrzihaneguu
4 o o A & A ] ] Y A 4 9 & A
inFesneuiamesaraziaiel Fudeudesgnividinietisdemsdoya deernwiiuniodw
a J A =] act ° A o ° t o o ad I'd
Sumeitiansedunsuiia F3msrinmde lnaeudszimsdedifeve ludusivines Tay
o L} 1 t (-3 = ‘ﬂ' L) = A (. [-3 -]
ffosnzgndeinunietilfudinesniliusms  @ineside 18Tudiemends e
[ [ 1 1] A t 1] 1}
msssuranauasdwainiitrginsothaiedade 11 lnaeudde 1y
2.2.4.1 naieus ( Client)
Tnatoudluszuugiudoyaidfalhddy daulngszmnedadvusiuses a3 1#3y
o o (] ga 9y a4 1 lcg 1Y .4 A -
vs1wendulnaoud  Freliinaded lunduesns ivufuunaanesulamdisanniuusg
o’ o I's = 4
iged e Tdunuyaunaare sussunames
4 &y 1 . 0’: A
Tumsa$a Web Page it 1diflurefuntsansetudidiiu arsidam arme Failu
] o o -1 oo 1 o & a [ 0
wasg hiaasiyafmdmTeawidd hidhanasgrudiesninszfad gmdunisiem
[ o o s A &4 [ | Ya Y o o Y & Y 9
saufuduusmesunyiagazdru iifiadedinalumsidtedeyaluszyugveya
ad -1
A¥alau
2.24.2 ﬁmi‘ss‘ﬂnaf (Web Server )
Sudfdnestmiiinneduatiesty @ineluszunlraeudidiinesisu ms
o =y [l [ 4 :;
falid  msaustneuntsiosvousnsveslaaeud  mdedeyaludlnaudainilag
OUARDINS
o a ' & a Vo
i‘]ilquuﬁsxuuﬁmms’ﬂnas’agmmlwnawiﬂsuﬂsweﬁuw{ﬂnai'mmﬁé"m
aviuengunasg HTTP udsiideunndniuluswazideaandsssn q wu aawawnso

{ums$AN1S Multiple Request , MITANITNINEINSUBITTLY , sTvvinnnulaoady
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Fethadudinesfinondfuedaumsnarluilogiu U Microsoft Intemet
Information Server , Personal Web Server Lﬂuﬁu
2.3 szuuinnanadasadumaluiu

ssuufnmarudasafeneluthuiivhnsinn senfuflesfuninniaeads 3 ed
dail fie
231 atlavestlszguientiea

ensaaeuinlszguieniein fnsdlaminlhildilineen Faifaunsai1dlaeld
anduimindesuiiudnuazeynsufiullidesn dagUil 2.6 Fensdindainddladanil
fa @szquienthmalla) frzauwnsonsasaenldvinanudnmuiin/feulas v
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232 mstlesfumagnanvedining

Tulnsamsiiaeidnsasnsuqungiivestes ieldiflhuniosdadulaifingmas
Iudidnduniel dalaoindvziimsindlimanvestosiidesnistleatu ogangi
u qafiihimsasedey xﬁw‘l’jyquen'hmqaqﬂﬁmﬁmuﬂ"ﬁ Falulnsamstiisns1dled
wes Ds18520 umsTagamgil n‘fmmﬂ”lac'ffﬁqf':ﬁ1mmﬁﬂz'?ﬂqmnqﬁ udzdasenlugy
Fyyuataealdiud mlds lisutludealdrsvsvmedyna (Amplifier Circuit) uag

Foaldraesulasdaangeuioni@inea (Analog To Digital Converter) BRI

233 msasreduvluelagl¥ndesidnea
) 0 ¥
Momuanuansalumsasnaey  uarArawaoiuz s ldimsAedandes
aan A df Y Y 4 o A P-} Aata
A3nea AThuuLudefUnBLRIADY (Web Camera) 1 195unmmsindonInd Tunsdl Nas
a aa 5 ° 4 e o )
AnndriRaty Mldisasefivzasnasy wazwiaudield lunsaiisiduam 1A Fun
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Sumedia Taslusunsuludiuil @eudiulasld HTML (Hyper Text Markup Language) (1ay

ASP (Active Server Page)

User

N ;
Interyet :
L ot

WebCamera

Temperature Temperature

SENsSor
. $e11501

Switch

Switch

5ensor sensor
Room 2

U 3.1 namenmvesszuulagsaw
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sudwmiuaeestaan fldeenuuyly uaaslidadl

MAIN:
TODELAY1:
WAITO:

TOWAIT1:

SWO:

OPENO:

WAIT_OO0:

CLOSEO:
WAIT_CO:

ORG 0000H

MOV P1,#0FFH
MOV PCON,#00H
MOV SCON,#40H
MOV TMOD, #20H
MOV THI,#0FDH
SETB TR1

MOV R0,#2D

MOV SBUF #0AAH
JNB TL,WAITO
CLRTI

DJNZ RO,TODELAY1

MOV SBUF,#22H
JNB TI,TOWAIT1
CLRTI

JB P0.0,0PENO
SIMP CLOSEO
MOV SBUF,#00H
JNB TLWAIT_00
CLRTI

SIMP SW1

MOV SBUF #0FFH
JNB TL,WAIT_CO
CLR TI

SWI:

OPENI1:

WAIT_Ol:

CLOSE!:

WAIT_Cl:

TEMP_1:

20

$viu WeuTaldnwuemauud Taolds un
¥

SIMP SW1

JB P0.1,0PEN1
SIMP CLOSEI
MOV SBUF,#00H
INB TL,WAIT_O1
CLR TI

SIMP TEMP_1
MOV SBUF,#0FFH
JNB TL,WAIT_C1
CLR TI

CALL CONNECT_l
MOV A#0CCH
CALL WBYTE_l
MOV A#044H
CALL WBYTE_l
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

CALL CONNECT_1
MOV  A#0CCH
CALL WBYTE_1



MOV  A#0BEH MOV SBUFA

CALL WBYTE_I WAIT7_2: JNB TLWAIT7_2
CLR TI
READYB 1: MOV R6#01D DINZ R6,READB_2

READB_1: CALL BYTE I

MOV SBUFA MOV SBUF #08H
WAIT7 I:  IJNB TLWAIT7 1 TOWAIT2:  JNB TL,TOWAIT2
CLR TI CLRTI
DINZ R6,READB_1 LIMP MAIN
TEMP_2: CALL CONNECT 2 WBYTE 1: MOV R2#08D
MOV  A#0CCH REP_I: MOV R3,A
CALL WBYTE 2 ANL A#01H
MOV A#044H CLR P02
CALL WBYTE 2 JZ BITO_1
CALL DELAY BIT1_1: SETB P0.2
CALL DELAY BITO I: CALL DELAY
CALL DELAY CALL DELAY
CALL DELAY CALL DELAY
CALL DELAY CALL DELAY
CALL DELAY CALL DELAY
SETB P02
CALL CONNECT_2 MOV  AR3
MOV  A#0CCH RR A
CALL WBYTE 2 DINZ R2,REP_1

MOV  A,#0BEH ~ RET
CALL WBYTE 2
BYTE 1 MOV  R7,#08D
READYB 2: MOV R6#01D BIT 1: CLR P02
READB 2: CALL BYTE_ 2 SETB P0.2



DELAY10_1:

BO_1:

Bl _1:
WAIT3_1:

CONNECT _L:

WAIT_1:

WAIT1_1:

WBYTE_2:
REP_2:

MOV

DINZ RI1,DELAY10_1

R1,#05H

JB  P02,BI_1

CLR

SIMP
SETB
RRC

CALL
CALL
CALL
CALL
CALL
CALL
DINZ
RET

CLR
MOV
CALL
DINZ
SETB
MOV
CALL
DINZ
SETB

MOV
MOV
ANL

C
WAIT3_1
C
A
DELAY
DELAY
DELAY
DELAY
DELAY
DELAY
R7,BIT 1

P0.2
RO,#30D
DELAY
RO,WAIT _1
P0.2
RO,#30D
DELAY
RO,WAIT1_1
P0.2

R2,#08D
R3,A
AH#O0IH

BIT1 2:
BITO_2:

22

CLR P03
JZ BITO 2
SETB P0.3
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY

SETB P03

BYTE_2:

BIT 2:

DELAY10_2:

B0 2:

B1_2:
WAIT3_2:

MOV  AR3
RR A

DINZ R2,REP 2
RET

MOV  R7,#08D
CLR P03
SETB P03
MOV  R1#05H
DINZ R1,DELAY10_2
JB P03,BI2
CLR C

SIMP WAIT3_2
SETB C

RRC A
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
CALL DELAY
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DINZ R7,BIT 2 RET
RET
DELAY: MOV  RI1#06H

CONNECT 2: CLR P03 DELAY1: DINZ R1,DELAYI

MOV  RO#30D RET
WAIT 2: CALL DELAY

DINZ RO,WAIT 2 END

SETB P0.3

MOV  RO,#30D

WAIT1_2: CALL DELAY
DINZ RO,WAIT1_2
SETB P03

3.5 mIvenUUgIdeNa
Ao 4 P o 12t o 9 o a

I lnsamstinn siewinsvusiivenuuuiu hitnswdudeunmin gudeya nil
(] ' - o o o v 10 o ¥ v o '
dingjlfitefiuaniug vesfifneduiniu wag hiduudssiinamduiiugsznan aen
Taeez14 T 51031 Microsoft Access Mty dafansgmdeya Tasildnuus giudoye
o o
Aail
351  mnufuneav@eavesdly

iiuseazidoaves fldam Wy Yo sviar gungiigeganvensyldves udny

ginsel ¥evewrazgunsal sdednilumsideunsafvesdldudazsedan

A9 3.1 HerAIdnYALTDIATT 1 UserConfig Tugmudoyn

Mg UserConfig

45! Y d s Jd a gy

‘lif)ﬂaﬂ Y ‘Iiﬁﬂ‘llﬂi.\!ﬁ ‘HN'IHI?W]
Username PK Text(15) oh) vfﬂ%
Password Text(15) sHanIU

Anslunsdiidludquaszuy (@unso

RootPermission Yes/No w
USuudanianeg 14)

CameraPermission Yes/No dnslumsi¥ndesddnoa
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ATIN UserConfig
A o ¢ ad a ¥
voaa fd yiiaveyn NINBIve
! " av d
Termo1Name Text(20) Fouoaginsainsreduguungiidai 1
Anslumsldginsainsody gungl
Termo1Permission Yes/No o 4
a1
gungiigegafiveniyidves quugll
Termo1Max Number(Byte) o 4
i 1
Termo2Name Text(20) Youpagininins9fuquungiidai 2
Anslumsldginsainsrodu guugd
Termo2Permission Yes/No . 4
M 2
gungiigegaiisensyldves guingll
Termo2Max Number(Byte) o 4
2
A @ g {
Termo3Name Text(20) manmqﬂnsarmfm‘auqmﬂqumﬁ 3
anslumisld¥giinsalasaedy gungd
Termo3Permission Yes/No )
a3
gungiigeganiveniyifves gungll
Termo3Max Number(Byte) 2 &
M 3
p) 2 e o
Termo4Name Text(20) Fovosgunsalasiadugungiiaaii 4
anslumsldgunsainsiady gungdl
Termo4Permission Yes/No g .
A 4
gunpiigagaivonsyldves quugil
Termo4Max Number(Byte) o 4
fian 4
TermoSName Text(20) Fousagunsalnsaeduguugiidah s
a a s/ U4 o a
anslunsldgunsainsdedy quungu
Termo5Permission Yes/No o
fam s
qungigeqaiivensuldves qungll
TermoSMax Number(Byte) _r
fam s
A 4 [ ae a
Termo6Name Text(20) $ov099UNIAATINUYUAUYUAIN 6
An3lumsidguinseinsiedy qungll
Termo6Permission Yes/No

#n 6




25

120k A} UserConfig
Yoilan Ad viindeya nIneme
gungigeganvensyifues quugll
Termo6Max Number(Byte) o 4
fan 6
Termo7Name Text(20) Fovosqunsains9duquugiidn 7
fnslumsl¥qunsainsaody qungd
Termo7Permission Yes/No o 4
a7
gungiigeqaiveuiyldves guugil
Termo7Max Number(Byte) o 4
W7
Termo8Name Text(20) ¥oussgunsalasaefugungiidan 8
anslumsldgunselasiedu gqungl
Termo8Permission Yes/No o o
#ian 8
guugigegaiivenivldves gungl
Termo8Max Number(Byte) o
N 8
4 @
¥ovoagunsainsdetumsitlaile Usey
SWiName Text(20) Y ~a
NUIANAIMN 1
Anslumsidqinsaiasaedy maida
SWiPermission Yes/No - 1
Uadszguinandii 1
¥ovnaginsalnsandumsitlaila Uszg
SW2Name Text(20) £/ . .
NIARAITN 2
anslumsldguasalasiedy mada
SW2Permission Yes/No Y+ wd
talszguiiaeaai 2
& o
Fousagilnsaiasaefumsillaila Useq
SW3Name Text(20) 9w A
AHANAMN 3
Anslumsldgunsalnsaedy madla
SW3Permission Yes/No v 1 owd
Tadlszgniandi 3
Foveagunsalnsrndumaitiaila Uszy
SW4Name Text(20) g b e d
wANdIN 4
anslumsldgunsainsiety madla
SW4Permission Yes/No

Taszguiiandan 4




26

AMIN UserConfig
4 ¢ ‘ a
¥oWoa fig yiiadeya HIBING
Fouvagunsainsrndumsilalla 1szg
SW5Name Text(20) v+ wd
WA RAN 5
anslumsldqunsainsaedy madla
SWS5Permission Yes/No Y+ e
tatszguinandai s
Founagunsainsredumsitlalla Uszy
SW6Name Text(20) 9t e d
wihand 6
anslumsldgilnsainsiety maia
SWé6Permission Yes/No v ot e
Yadszgninandin 6
Fovvaginsainsaniumsiiaila 1seg
SW7Name Text(20) v+ N\
wihARdai 7
anslums 1qulnsaingiedu maida
SW7Permission Yes/No =1
Yalszaminanain 7
Fovosginsalasasumsiatia Uszg
SW8Name Text(20) . NP
WA19AIN 8
anslumsl¥gunsainsrady maidla
SW8Permission Yes/No 4 - 4
Yalszgninandai 8

4 U a =

352  snufivaeusvesiinedaniimsialnd
::‘ ° g 9 Aaad a a a
Tumsedl sedmshudeua lunstinfidedadnaim

“

2 -

avy Taveed Naausmiuiia
& 4 9 A o> T ’ Y A

AutoNumber a3 oavziimsiiiuliioaTaoda Tuna Lazs oI anindye Ind

ezl Tdunsnndesinledae

A9 3.2 nerRadnyaiznIAI Staus Tugudoya

M3 Status

o))}
e

A '3 a Y
yowaa YHAvDYQ EYRtiTY (1]

= L4 o &
12fuadnsn uazdaldusovelnd
D PK AutoNumber -
sUnmdnday

. N yd w Asa a aa o
Time Date/Time 1#fuTy a1 NlldsRalnAlRavu




27

M3 Status
A ar ¢ o
Yollan Ad yiindoya nINLINg
14iAugungiives gunsalnasaedy
Temperaturel Number (Byte) ao 4
qungifan 1
< a o
Hifugaingiives gunsainsaesy
Temperature2 Number (Byte) a4
gungiiaaf 2
Hifuguingiives gunsalnsaety
Temperature3 Number (Byte) ao A
gangiiaan 3
{ifugamgiives gunsalasaedy
Temperature4 Number (Byte) no d
Qungiiaaf 4
itugungiives gunsalastedy
Temperature5 Number (Byte) A\
gangiidaf 5
4ifuganagiives gunsalasaeiy
Temperature6 Number (Byte) 2 )
qungiifaf 6
Hifugangiives ginsainstedy
Temperature7 Number (Byte) _o
qangiiaai 7
fugungiives gunsaiazaedy
Temperature8 Number (Byte) 214
qungiaIN 8
1fudaruzuegnsainsaody ms
Swi Yes/No v v e d
datla dszgminandin 1
iuanmzvesgasaiasiedy ms
SW2 Yes/No v e
atla Uszgrinaneaan 2
Ifvaauzvesginsalasaedy ms
SW3 Yes/No v o d
Watla Yszgnihdndan 3
Wfuanzvegnsaiasety ms
Sw4 Yes/No 9 o A
Watla Uszgminaedin 4
ituanzvesgUnsaliasieiu ms
SW5 Yes/No o
datla Uszguihdndan 5
fuaauzvssgnsalasiedy ms
SW6 Yes/No

dlatla Uszgnihandan 6




28

MIN Status
Yoilad fid viiadoya NN
Iifuanzvesginsalasiedy ms
SW7 Yes/No o a Yt e d
Wata Usgguinaain 7
-] o
ifuanuzvesqinsalasiefu ms
Sw8 Yes/No

et szgniivindan g

353 muufvaouzvesiivinerfadagiiu
g ° o Qs [ s a aa d 1] S d
Tuasdl semmsdudoyaluilogiu Wiheeiidedadnfifatunio i vl
9

wl¥lunsdingld Fesmsassmevanueilogiuvesiiners Taglumsuiiszhmsay

A qy A 4 g4 1 A v W
1W91ﬂ1ﬁﬁ0 1 918N7ARDALINN "lf\iﬂﬂﬂi'lﬂﬂ'ﬁﬁ'lffﬂ'ﬂiﬂﬂﬂi}'ﬂuuulﬂﬂ

A1T190 3.3 AN NUTYOIM3 1 CurrentStatus Tugudoya

MIN CurrentStatus
Yoilon Ad yiiadoya HINNY)
v { A o o a8 1
Time Date/Time Wiiuiu nan AlAAadnAinau
Hiugangives gunsalasaedy
Temperaturel Number (Byte) ° 14
Quugilam 1
¥ifugungiives gunsainsaedy
Temperature2 Number (Byte) a4
QU AN 2
fugangiives gunsalasaedy
Temperature3 Number (Byte) ao A
UUQNFIN 3
Hifugamngiives gunsalnasiedy
Temperature4 Number (Byte) ao 4
quuQiiaf 4
ifugamgiives gunsalasaedy
Temperature5 Number (Byte) ao 4
QUNYNAIMN S
Wiiugumngiives gunsainsaedy
Temperature6 Number (Byte) a4
QUi 6
14 ugaingiives gunsainsaeiy
Temperature7 Number (Byte) ao 4
QUUQIAIN 7




29

MIN CurrentStatus
A a_ ¢ et d a
¥ovlan fd vilavoya NINBIYEY
-1 a [
ifugamgiives gnsalasaedy
Temperature8 Number (Byte) ao 4
QUUQIAM 8
Wifvaanzveginsainsiedy ms
SW1 Yes/No - Yy e d
alata Yszgrinandin 1
Ifvaauzvesgnsalasaedy ms
Sw2 Yes/No 9 1w d
Matla Yszgninandi 2
ifiuaaiuzvegunsaiasiefu ms
SwW3 Yes/No g v o d
alatla Ysggninanain 3
WifvaaiuzvegUasainsiedy M3
Sw4 Yes/No - \ U
Watla dszgninanan 4
Hifuaomzvsigunsaiasaedy ms
SW5 Yes/No 3 W\. =
alatla Usggrihnnedin 5
Iifuaniuzusguasaiasindy ns
SWé6 Yes/No v 11. =
Alate Uszaninandan 6
i vearorzveagUnsalasiedy ms
SwW7 Yes/No 8f, . 4
dlata Yszgminanain 7
{ifuaaiuzvedgnsainsiety M3
SW8 Yes/No Y+ e
Aatla dszgninanain 8

3.6 m3senuuuldsunsuluainves Visual Basic

g Tusunsy Visual Basic sximeil Sudeyaunlulasneulnsamed ud
o g 9 a 9 o A S . o g
imafudoyaiildaclugmideyanisn CumentStatus ufl - sauiiiMsvAMNNNGDN
aa o 4 o 3 4 o [ n’: o o
atasa wozunmPBlugtuy PG etszndmilefilumsidudoya wdwimiu e

] v ad Y o

msasgeaned Igsfufimsisnandel  TaowwnSoudouquungiinildsy fu

a 4 o a aa é’ o ° o e’l’
qungiigegaisensuidlugndeyads mnlimsAnlndinaiy fezdhmsiiudoyariu as

Tugmdoya a5 Status A




30

fmuarsuAu

Mi27a1 n IH

Sudeyavinlulns
aoulnsoiaesd

uazndeAdnea

v

o 4
nudeyaiua

A3 CurrentStatus
¥ I d
(w%’auﬁqamwmﬂmm)

4 9 4
lﬂ'U'llal;l‘ﬂuan
M5 Status

U7 3.4 uanaunuginmainuvesTusunsuludmves Visual Basic

37 m3senuuuTdsunsaludnaiurewndnia

‘1u’d'1u1mﬁuuaww8m§mfu ﬂ”u1ﬂuﬁ1uné’ﬂﬂmiﬂsan1smg~n‘f msziudau
dfey Al damnsofiezasoaeutanzuesiiinersld hitezegiila uaznale
Tagrmmadiuysees

P ]

[ ¥ ]
sevuildmmsesnnuy’ld uuenuimseendiu 2 daufle daudmivglémhl
} o w & a o a P o &

wazdmdmiudwesssuy SilswazBuauinsfiamsaldiddail
371 uimsdmiudlinly

¢ asvdeuaouzilegiu

e asnasuanuzdound

o nldwusHerriu

.4 + 1 1 1 A J o
o USuuseing 9 Fovesgunsel mgamgiigaga dhdu



3.7.2

31

uImsdimudveaszuy

asvaouanuzilogiu
asavaeuaauzdounas
uldsusvaru

o [ | ' q ) = [~/
UFuLAIRIANY 15U %’waqqﬂﬂsnf AgunQiigage Wudu
nsiu au {4
asdfums I ansdld lunmsiduSmsvesszuy

Y] Y] 4 a s A o 4 4

nsaudoyaoentingudeyn  LATIATOINBUNUADT ol sendaitenlums

g 9
nuvBya



unin 4

= W
WamsUHUa
naand ldvinswann Tasamsaui ldesnuuue 1uds aunsouaasdnyus

v
voalasams ldeatl

4.1 92993 nazgUnsainieg

IC DS18S20
Web Camera

Circuit Board

Magnet Switch

14 4.1 namaginsainldlulnsams

4.2 auvedlisunsy Visual Basic
Yy 9y
Tusunsuludruihiulszneu ludreaunane 4 adiufe
421  @wAanenulyau

[ i i 4
udrumdniivhmhiidadorugldan dsznen ludrenivesien dsieliil



33

4.2.1.1 vivioaenan
Fudruivenaoiuzvesinneids  #ldsumninlulasaouInsames  wazndes

a H o " ¥
fdnea Tauisiawiaie ldwthedu wSensesnainlysunsylddrensnedl wenin
v

=5 ° VoY v o da  a
U Qﬁ]u’liﬂﬂ’]ﬂ‘l‘lﬂvlﬁ"n Wﬂ\lﬂ151ﬂ53ﬂﬂﬂ1ﬂ1iﬂTQQﬁﬂUﬁﬂ'luz'V!ﬂ“]ﬂ'nnﬂ

In-House Security System - Main Window

| In-House Security System l

ouna

14 4.2 uaaan19endnveIdI Visual Basic

4.2.12 wiiesemsFuimaninieg veaneineynsu
0 9 A&’ " 4 ' 9y Y ¢ A o 19
dmhiideriqoamesaeynsn U Aeamsldwesanvinls dasimsddeya
v Y o v )
witls @udu Taeaiige Beaitu 13 luding Inan 091 “SerialPort.cfg” Natiive 114 lidea

nfmuam lminnasanldam



34

Comm Port Configuration

[ |

Comt 18

C an..

g1 4.3 uapamioremsiiuudaninie veaneineynsy

4213 nuesemsviuunsmeenidn (Offset)

lunsasaviaguuginiu lodiim 141 kT gamgdngndesluiui ledud az
o ~ way 1 A ') ™ ° Y A ey, o & 2 a LW <
Fruefiquaunia imideuiu - dnhusduiudodlinisdiumguii - Fusonanm poniyn

é o J ' L i d' A - - a
(Offset) Fasvzrioenidail Tvinduine i ldonled udateez ldigangiingg ves

¥
A0 IUNTUY

Offset Configuration

‘ ‘Wﬁ‘ﬁé‘“‘“ \
unumu2 m

" o v <
71 4.4 uaaaniiosemsiTuussrieaisn (Offset)

422 dwdAeneiugmdeya
& ¥ . ; a 1w ¥ A
TuTnsamsuil 1814 ADO (ActiveX Data Objects) TuM3AAABNLFINTDYA 1HBININ

1 1dde nazinudanguga



35

423 awdsdeilaulnineuinsanes

Tulnsanisiiglddusenoy (Component) 1uTUsunsy Visual Basic fide
MSComm auifudnszney fnldisunsofiszdouTsunsy sudeyarimmanesa
aynsu ldedndeae Tasmsiindmdsznevannioi’ld Taslulusunsy Visual Basic
1?’1’”[1]“?; Project > Components uaden “Microsoft Comm Control 6.0” Hﬁﬂﬂﬂl‘fﬂﬁ%ﬁ o

2 .
aeuduan Wsansaain 1y 13 luresuveust uaz e 1dwud

&3

q1ii 4.5 urmantlorensisuuasd 1eewida (Offset

424 duAAReNUNADIAINDE

lumsfadenundoIRIADA e lihmsaimiInasdauiszneuiite  «IpC
Software Webcam OCX” ¥119U Tﬂvmmmﬁw"lﬂm'nf'[ﬂaﬂ"lﬁ?i “http://www.jpcsoftware.
com/products/webcamocx/WebCamOCX_download_confirm.htm”

waaniis 1diimsaind Inaauds Binsndalseaoud aalululasams
VDU Fidlsznoviheiliniennse fvzunmnnndesddaoa fidorumanesa

UsB ldifeuyndveinsiithies

——
} E 1)

71/ 4.6 nanadmsENOU JPC Software Webcam OCX

1ﬁ'mmni’1'agamwﬁﬁﬂ%mﬂﬁmﬁ‘%maifu vzaglugivosinuum (BMP) Ind i
oaldifefi lumsifudumann siesufiuftsedosmmsuasinvesMdgalnmiu W
oy lugdvesriia JPG n"iaWﬂiznﬁm&aﬁ‘luﬂmﬁm’faga Tasmsezmlasyiiaveanm 1u
sdewimsarniTvnanlauidiaed «ijiLdr vy 3iniousnou Tasannse Tdami

Tvaalad “http://developer.intel.com/software/products/perflib/ijl/index.htm” naann 1ulih



36

[ v
M3 fiaaenIng 11137 “CAWINDOWS\system32” #danimiu i:fanse Gonldilandums

v Y
Mauves launFiiuqg 1dvui

43 davesiunennamiy

Tasawansofaansarilfvesszund 16ud

43.1 AAUIHANIU

¥asnaeusiaruvesdld Taefleddaoiu 3 uuy Ae asavaeunmfldidems
¥ lasrndenanuzvesinineide  asmvaeunaflddeamadh lfuuderidng  uaz

asrvapunaudIvesszurdesmain ldsuuaniniee

R szuvdnwwadaseiinnialuiudianisiwaafidia - Microsoft Internet Explorer

Fle Edt View Favorites Iooks Hep L
Qe o W @G Lswan (rroens: @wde & (3-8 - E 4
Address _‘_Nt;[[l9zﬂil 7 d 7 $ [N . /2l BN Go Links ® 5 7W

>>> In-House Security System <<<

nanibuda uassiiduasvinu (Admin Onlyl!)

I}

i
i {

—
\Isername

Admin |

1 i

31 4.7 namaniheemsas vk

432 @aUAMUIVRINNNeIAY

{ { o @ o v &
Tasiis@nnsoasandeuanuzvesiiine1fis s naflagiu niedeundan’ld



37

A szvvinmanudasnisnsludiudiuniadume Adin - Microsoft Internet Explorer

Fle Edt YView Favortes JTools Help &
Qoa - 0 6] @ 0 Osewcn rraones @rede @ -5 B4

Addres | @) http:f/192.168.0.1 B s ® [ »0AP

>>> In-House Security System <<<

fudgausuga Naris uhgsam

. Mdansunsvisiasns

(> 2

sl adauEn sl 9iiu

!I I AS)AdaUETEIBUEY

L -

511 4.8 umanihnemsidensiemsfidesnsnsladeu

43.2.1 asnaevamuzilogiiv

Ed 4 ¥
Tusemsil awihmssweaduemarnaiszna 4 3w dsiline 1§19 hides

AALY Refresh NUT1wesios mldannsadmuise a agiuldaasana



38

3 rvvinmanuasaisaneluiudiumadums fuiim - Microsoft Internet Explorer

File Edt View Favorites Jools Help
Qe - ) (1) (B (0 Oseach rrovones @ € p3- L B - ) 4

< | ) rttp:Jp192.168.0.1 BB B -0

615 ISHUIERY T AT NdaUY LI |
ey

R

Ui 4.9 naamihvenaneswazibuavesan vz lagiiu

4322 A30AUANUZHOUNAY

d, ~ A 1 a 9 <
lusremst 1510150 NILADNFIUIANTINDINTATIVNDY ll'g'ﬁ Uy ﬂ‘i)&l%\ﬁ'm

a

dad a 24 o = { o ao
msfitdaRandesnu Fusmusonzdiligneazideaves swwmsiaadndiug 14



A muvInwenmlasainnmlufiedumsiunefiin  Miciosoft ntermet Explorer

Ele Edt Yew Favorkes JTooks Lelp

Que- 0 M @G P

Acdkess i) hitp:f/192.168.0.1

Crravones @ress £ pd- L B - ) [ 4

>>> In-House Security System <<<

ATAUTTYDRVUSaYMSATIREDL

. A

a1 # . kau [wnen ¥ 0aa | 2002 ¥
man 0 ¥ 00 % AM ¥

. nanduan

a1 o soren B gaa 2002 ¥
n 0 ¥ 00w AMQ?‘

(toxs ] [ mmwnioin |

viga click wandiuuhah sadianewns >s =Bl —=

3 srovinmenudasnioaeludind umsdmmnefiin - Microsoft Internet Explorer

Ble Gt Yew Fgvorkes Jook Leb
Qoo &) (I8 G 0 sowen Lrrooes @t @/ (3- % B - | LE 4

i =5 @) hitp:f[192.168.0.1 VIE Y ks Py > 0AP

4
whsausaIUNEIREaUNG 3
_ deitdonind
o - [
N l‘ 28/1/2545 ' qaugiiiasuau gamgiiasiuuen Usgios E{
1 \ 2:19:26 wiew I
1 i I
! 2 H %/11/55;5 anumgMMasuau anugiaviuuen wivh } !
| | o i
l 3 ‘I 232/12’025?15 | anugMavuau anugiaviuuen wikwny l ’
| J il |
Il |
‘; 4 ii 321{"’35]3.5 qnMgiviavuau auugiaviuuun wilwing . |
I | — |
i fm——— p—— =1

5 Hl/2[2545 00321 anugfavuau aeugiMaviusen wilehy ‘1
i —

6 Wl/zizsﬁ 0:03:23  qnugiavuau nmgMaviuuen wileiny

I B
| 7 ‘1/2]2545 00326 anugMavuau qamgaviuuun uilw

| 1
| 8 l 1/2/2545 0.03:29 . anugavuau anugMiaviuuun wilwhy

== —— —

10 4.11 uanamhvenaasemsiidalng

39



40

3 vvinvanavaseisneluiudiumaedume ftiie - Microsoft Internet Explorer

Fle Edit View Favorites Tools Help
Qo - ) X B (0 DOsench Jirrevones @vede € p3- 5 B - B 4

Addvess | @) tp:§/192.168.0.1 VB inks [y »DaP

2

. Click Wiandiughahaadiansunis >> ,:E-.: ~
il Ll ' @ Internet :

1 4.12 ueasmihveuaAs wazBEAT WMINAANA

433 wasusiarvmez Uiuuaanmeg
L% = o 1 @ fesh B [} A 4 a
1 umsdsunlaeusiarm tazdfuuasmaieg iy ¥ovesqunsal uaz QuUuq

qegaiiveus ldveudazya iudu



F =vvinmwrudassismsluiudiuniadmnefidim - Microsoft lnternet Explorer

Ele Edt Vew Favorkes Tooks Heb ¥
Q- O (@G Puwe it @use @ -5 B0

Adeecs 48] hetp:gf192.168.0.1 J Beo i * Dy »0aP

>>> In-House Security System <<<

vaanslduustianul!

Userpame
s e
Otd Password ‘evene
News Password | esesess

- >

Borniinn Nevs Passviord ARSCTTRTTT]

[Courdminy | [ awuwieq |

vit Chck vibnBiuhviFrationsams 5> CEBkes o)

L &

1 4.13 nanandivemsuagusrianin

A svvinymaudeswiomolniudiun sinmodsin - Micresoft Internet Explorer

Fle Edt Vew Favortes Joos Heb -
Qs - 0 [ B Puws (rome @ue @ 13- 5 -
Ak [epynoziesos ) | o TR T e s R0y 2048

>»> in-House Security System <<<

an Naris

wéa Click wianduhhainadiansionms >> ‘~’—§E, = ,:; 2]

° _—

Ui 4.4 naaan oMU uuAInA1Ng

41



42

43.4 VimsamSudivesszuy

[ v
Aidhudwosszun siu uenninezannsaiidndlumsldgunsaiynediuds &

annsofmuadnivesdlidaedu satamsiivavdld uaznisaudeyaiiiuds14 Sndae

A szvvdavanuvasaisasluiiudiumaduns fuiin - Microsoft Internet Explorer

Fle Edt Yiew Favortes ool Help ar

Quic- ) [ B G Dsewn vt @reie @ (3-5 - H 4

Adcress | ] http:/192.168.0.1

4

B ks ® 7 >0ap

>>> [n-House Security System <<<

fludficauiunn Admin 12hgsyuu

. Ag@anstINMSdavNs

- . wha Click viaaanvins=uu >>
#] Done

@ Internet

i 4.15 urasuimsiidvesszuuanaa 1414



3 szvviawanuvasadoawlududiumafuns fidllm - Microsoft Internet Fxplores

fle Edt Vew Favories Ioos te
Out - O [l @G Lo Frrootn @rse @ (3- ¢

Addrass ;‘szﬂl*.l“-o-l -

v/ Go Links ® !h »DAP

RN F o END —t

an_

\
|

3 sryvinwaawdaenisnisludmdumiainme fuln - Microsoft [nternet Fxplorer

Ele Edit Yew Favorites JTooks Help
Qe - ) dd‘-))mb«*m“@meb’ "\ -

aciress | ] hetp:192.168.0.1 o i

>>> in-House Security System <<<

njaudandiaiidasnisau

m lgﬂl>>> @

Click flanaugwinaaifansums

U 417 uamawiheemsidensieyereanildoonanszuy

43



3 rvvInwaaanasadsasluihudiumadume fdim - Microsoft Internet Explorer

Fle Edt Vew Favortes Took Heb ar
Qo - © - [ B (0 0 searn <Fm0‘m-®u « B- )B4y

ﬁfttp:!ll?z.lsa.b.l ] . @ lrks ® [y »DAP

>>> In-House Security System <<<

nsndandiafidavnsiznulusa

#a [ siam §>>>@

T Back  m,

dick Wanauguinsaifaniums

.w

Uil 4.18 uaaanivemsidensieseiiverd Tuud Tv

. 2 v 4 2 g
2 sy inwmaanlasniina wludmdiuntaduime fidin - Microsoft Internet f:phum

File Edt View Favortes Jools Help r
Qs - ) Jma,«ms_xrmo‘m@ﬁrw - @

s | 8) Petp1192.168.0.1 , (i ™ (B »DAP

>>> in-House Sacurity System <<<

U7 4.19 uaaamivemsud lugld

44



F vviavanuasaionwluiudiunisdumna fisin - Microsoft Internet Explorer

Ele Edit View Favorites Tools Help

4
Qo - ) X @ (0 Osewch irrovoes @rede @ 2- 5 B )L

Address | @) hitpif]192.168.0.1 v B ks ? [y »DaP

>>> In-House Security System <<<

AsASINRIVugass auzaya”

. awsNEu

|1 k_“...lﬁiﬂlimm{‘ ¥ ..0an 20023

9 ...ana (2002 &

[avtox | [ awaiodu_|

] ] v
UM 4.20 uaaaniwemsidensraatidesmsaudeyaining

A r=vvinmanudasaions e udmiadunefida - Microsoft Internet Explorer

Ele Edt Vew Favorkes Jods Heb
Que - ) [x BB vt ffrains @es @3- - 04

access | ) htpil192.168.0.1 - P

>>> In-House Security System <<<

danaiidasnaaudsunuivdu 78 sunns
fuiiuiwiavnisauswnseina n

\s-Puiiu

vta Click Wiaani@nuasndunhdnmiaadianiua >>‘_.-—l«:-ﬂ

® Internet

U7 4.21 uamanihveuaaadauseMsidesnsvzay

45



5.1 msnanlnssmatazymiiny

[ y td
nnTasansi ladmunduunil Useaouldredrundng 4 daufe

5.1.1 84997
5.1.1.1 MINBU
] d’ : [] et o 9 o 1 o’: -::’3 : o o
Tudautl il lddanududeuinin uaneiinaiy s11dvimsesnuuyisessy
d 1 [] q’/’ & (] (u’/’ o ] Qs
gunsal dissednaz 2 gawiniu Faludwvessoniuiu annsasesiulat 8 gadauiu
9 o 1 4 q ¥ ) o o )
uazminideamsRannludmuvesasaus Wil 8 ga Aewisoild udilleaninTasems
) ¥
51 T IAhunin ldfersaunad isi5audendiiies 2 gainiy
5.1.1.2 JyvumaziSmsudly
L] % -y A 1] 4 o 1] H A
Tudquil sufailgmiilelinsdeaovedlodone diesnnda led luansoiiozie
1 4 v
nszua laimeane ssoud 1v'ld Tasmsdodadumnadny Iides (R4 uag RS iotu910

o &
ATTUABANNINIUI)

5.1.2 daulsunsululnneulnsames
5.1.2.1 M3N@MN
WasdouTsunsuawdnsusdoya  uazaeesfildoonuuuien!d Taseximihi
o o 9 ¢A o [ XY & a ¢ 1 Jd
Huirsudeya 1inginsaldug udnimsdereldiuinTosnsuiunesiumeanesasynsy
5.1.2.2 YymuasISnmsud ly
- o o 14 o A 9/ o a & 9
Taymife mavauh 1ddaenaudinn issnindssiannuunuueasuud ¥4

° W

auen uagiifediiamnn mauf lvAedeaFouhivniige ive Iinanuduiny

5.1.3 gaulUsunsuN@eudIe Visual Basic

5.1.3.1 MINEHU



47

1 dyﬂ ] Py o 9 o 3 g
dwilidudufinosfudoyananginssinouen  MenlulasaeuInsamesim
4 as v & 4 o [3
wesaeynsy uazanndesAsnoarumeda USB Fulieldsy feyowuda fevihmansn
1 a a 1 -] ° a ]

asunAaUnAne i udnwihmainudhgudeyade 1y

5.1.3.2 Hayvmazisosudly

P A A 1 o U4 A a &y 1 1 Y o

Hymiiwufomsiweudetugiinsalaouen ewmudei liuwsnarwinmin M

Tmdeyaldodnendnnn musoudlyvlaenislddulszneusis awdldnaniilu d

510Ut undn

5.1.4 sauiuenndindu
5.1.4.1 M3TAN
1 y ) H o/ ﬂ' A 1 H =\ o g
dadifldmiidiiafige mewndudwdilfuiasdudld asianusididen
. o [y 4 1 ] a « 'Y
19 ASP (Active Server Page) 1Hunan ifisanindimdeyaldiie naslivssansamworiivedy
P ¥
sTUVITIABINS
5.1.4.2 Jayvuas3Ensudly
{ o @ 4 ° o { o Y
Pyminvioanududoulumsiann  eswmndmaudume  Mhmsannd
o S0 4 o an A ° '
$uamnn wenvniindaiiilamiFeemsuanaveadums Bnsudlviie vhinsinless
o o Y & ' 4 qv o o s e
adveaumeiisidesmsianuadey eldmsWanniiledlissuy wennall ads
¥ 1 [ » [
aamaTdsunsufivima  AdudumesnedBlumies  (ulasimsuilis1ld  Intemnet

R o A { g 4 o J
Information Server 5.0 lunsfau) e I iansafinsreaounave VIS RN YU

1avui

5.2 wanldsu
v y -] = A' J é ]
nnaswanlasemst Thidanse9se Teanivindumesiialduntelu el

' 4 = 3 3 Vo 1 1 [ o v Ia
Sifaegualuniosmeuiumesviniy  uadelidwdrulumsinmnanlaeadsluninddu

y o 1 o (= 1 A 1
$ndno Taolulasamsiindeh wwannaih ldsegndlddifadss Tonieddu 1dde ld



48

UITAIYUNIN

[ d
@ o = = ad A I ~ o
aqug? lodu uazdodand Auwsinsila. 2541. msifoudeneuiunesiuginsainisuen
[} s a = -] a (4
HIUNOTAOYNTY, ATUNNA : BY TUINA DRImBTIIUA.
find AnAdmnena uazfisufien nggamve. 2543. ACCESS 2000 917 Isunsuines.
ot o d v o
ATUNNA : 1ANIN ABUW LOUA ABUGAN.
o o 1 o A g
AR QININ. 2544. NTSoft Training Guide ﬁmnu?c/ug"ASP 3.0 Programming INOMTNAIUY
Web Application. D3N : SsnadmsRun.
o a a [} 4 1 a LAG) a a 4
digwa adsinToyna. 2543, “srvunaugugunsel INfhaunTeveaumesiin . Ine1inus
Invenasuviiudia avidyuna Tuladmsauns auzina T Tagasauma,
aanfumalulatnszesundudgunmisaianssiia,
513U ANBrIINYTS. 2542. giemislyn Tusunsy Microsoft Visual Basic Version 6.0.
AFUNN : Fae Tide.
Foer 95795995 Hazauns 2580, 2543. Active Server Pages utnsuonnaingugudoya

MTUBUMBTINA. AFUNWA : UTNTINTANN,



49

dy 3 dl Y o U 4 dl = 1 gj 1 Y o ¥ € Y 14
wnanstluenansnanulidwiunisidnuienisfinwwintu eygelnhluldusslevdmunisen

1 =L gj Q’J al :’/ v a YV -dgj v ¥ a < v :’I -dld o £%
Lidnsdilagnsdu dnnanuiilvsauadiien wagdesdnddisdivedenalsynasaninisiluld



50

1
DS18S520
ﬂa DALLAS High Precision

1-Wire® Digital Thermometer

www.dalsemi.com

FEATURES PIN ASSIGNMENT

e Umque l-wire interface requires only one
port pin for communication DALLAS NC R

s Each device has a unique 64-bit senal code Ds1820
stored in an on-board ROM 1 NC €

e Multi<drop capability simplifies distributed j Voo TIE
temperature sensing applications
Requires no extemal components ba L] ‘*
Can be powered from data line. Power supply 8-pin 150-mil SOIC
range is 3.0V to 5.5V (DS18S20Z)

e Mcasures tempemturcs  from =35°C to
+125°C (- 67°F to +257°F)

» +0.5°C accuracy from ~10°C 10 +85°C L L
*  9.bit thermometer resolution g8g28
e Converts temperature in 750 ms (max.) TPRC
o User-definable nonvolatile alarm settings
¢ Alarm search command identifics and @
addresses  devices whose  temperature  is
outside of programmed limits (temperature (ROTTOM VIEW)
alarm condition) 092
» Applications include thermosiatic contrals, (DSIéSZO)
industrial  systems, consumer  products,
thermometers, or any thermally sensitive
system PIN DESCRIPTION
GND - Ground
DQ - Data In/Out
Voo - Power Supply Voltage
NC - No Connect
DESCRIPTION

The DS18S20 Digital Thermomeier provides 9-bit centigrude temperature measurements and has an
alarm function with nonvolatile user-progmmmablc upper and lower trigger points. The DS18520
communicates over a l-wire bus that by definition requires only onc data line (and ground) for
communication with a central microprocessor. It has an operating temperature range of -55°C to +1 25°C
and is accurate 10 +0.5°C over the range of -10°C to +85°C. In addition, the DS18520 can derive power
directly from the dala line (“parasite power™). eliminating the necd for an external power supply.

Each DS 18520 has a unique 64-bit serial code. which allows multiple DS18520s to fimction on the same
1—wire bus; thus, it is simplc to use one microproeessor to control many DS18820s distributed over a
large area. Applications that can benefit from this featurc include HVAC environmental controls,
temperature monitoring systems inside buildings, equipment or machinery, and process monitoring and
control systens.
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DETAILED PIN DESCRIPTIONS Table 1

8-PIN SOIC* | TO-92 | SYMBOL | DESCRIPTION

5 ! GND Ground.

4 2 DQ Data Input/Qutput pin. Open-drain 1-wire interface pin. Also
provides power 1o the device when used in parasile power mode
(see “Parasite Power” section.)

k} 3 Voo Optional Vpp pin. Vpp must be grounded for operation in
parasite power mode.

*All pins not specified in this table are “No Connect” pins.

OVERVIEW

Figurc 1 shows a block diagram of the DS18520. and pin descriptions are given in Table . The 64-bit
ROM stores the device's unique serial code. The scratchpad memory contains the 2-byte temperature
register that storcs the digital output from the temperature sensor. In addition, the scratchpad provides
access to the 1-byte upper and lower alarm trigger registers (Ty and T). The Ty and Ty, registers are
nonvolatile (EEPROM), so they will retain data when the device is powered down.

The DS18520 uses Dallas’ exclusive 1-wire bus protocol that implements bus communication using one
control signal. The control line requires a weak pullup resisior since all devices are linked to the bus viaa
3.state or open-drain port (the DQ pin in the case of the DS18S20). In this bus system, the
microprocessor (the master device) identifies and addresses devices on the bus using cach device's unique
64-bit code. Because each device has a unique code. the number of devices that can be addressed on one
bus is virtually unlimited. The -wire bus protocal, including detailed explanations of the commands and
“time slots,” is covered in the 1-WIRE BUS SYSTEM section of this datasheet.

Another feature of the DS18520 is the ability to operate without an external power supply. Power is
instead supplied through the 1-wire pullup resistor via the DQ pin when the bus is high. The high bus
signal also charges an internal capacitor (Cpp). which then supplies power to the device when the bus is
low. This method of deriving power from the [-wire bus is referred to as “parasite power.” As an
altemative, the DS 18520 may also be powered by an exiernal supply on Vpp.

DS18520 BLOCK DIAGRAM Figure 1

Veu
47K PR ReT | vnorycanmoL | DS18S20
'DQ g v
g—] TeweeRaTURE sensor |
IHTERNAL Voo Ly 84-BITRON
GND .1 t-wire PORT SCRATCHPAD ALARM HIGH ':Enéccsn gr.e
< .I ALARW LOW TRIGGER (T) l
REGISTER (EEPROM)
Voo SUPPLY | iy
s 4-.] 8-BIT CRG GENERATOR |




OPERATION — MEASURING TEMPERATURE

The core functionality of the DS18S20 is its direct-to-digital temperature sensor. The temperature sensor
output has 9-bit resolution. which corresponds to 0.5°C steps.  The DS18520 powers-up in a low-power
idle state: 1o initiate a temperature measurement and A-to-D conversion, the master must issue a Convent
T [44h] command. Following the conversion. the resultng thermal data is stored in the 2-byte
temperature register in the scratchpad memory and the DS18520 returns to its idle state. If the DS18520
is powered by an extemal supply, the master can issue “read time slots” (sec the 1-WIRE BUS SYSTEM
section) after the Convert T comimand and the DSI8S20 will respond by transmitting 0 while the
temperature conversion is in progress and 1 when the conversion is done. If the DS18520 is powered
with parasite power, this notification technique cannot be used since the bus must be pulled high by a
strong pullup during the entire tempcraturc conversion. The bus requirements for parasite power are
explained in detail in the POWERING THE DS18S820 section of this datasheet.

The DS18S20 output data is calibrated in degrees centigrade: for Fahrenheit applications, a lookup table
or conversion routine must be used. The temperature data is stored as a 16-bit sign-exiended two’s
complement number in the temperature register (see Figure 2). The sign bits (8) indicate if the
temperature is positive or negative: for positive numbers S = 0 and for negative numbers S = 1. Table 2
gives examples of digital output data and the corresponding temperature reading.

Resolutions greater than 9 bits can be calculated using the data from the temperature, COUNT REMAIN
and COUNT PER °C registers in the scratchpad. Note that the COUNT PER °C register is hard-wired to
16 (10h). After reading the scratchpad, the TEMP_READ value is obtained by truncating the 0.5°C bit
(bit 0) from the temperature data (see Figure 2). The extended resolution temperature can then be
calculated using the following equation:

COUNT _PER _C - COUNT _REMAIN
COUNT _PER_C

Additional information about high-resolution temperature calculations can be found in Application Note
105: *“High Resolution Temperature Measurement with Dallas Direct-to-Digital Temperature Sensors™.

TEMPERATURE = TEMP _READ—-0.25+

TEMPERATURE REGISTER FORMAT Figure 2
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bit 7 bit 6 bit § bit 4 bit 3 bit 2 bit | bit 0
LSByte [\ V22 [ Sl 2 B [P T2 A2 2 |
bit IS bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
MSByte] S. | S Jr s . .s [Fs s T /8 | s |
TEMPERATURE/DATA RELATIONSHIP Table 2
TEMPERATURE | DIGITAL OUTPUT | DIGITAL OUTPUT
(Binary) {Hex)
+85.0°C* 0000 0000 1010 1010 00A Ah
+25.0°C 0000 0000 0011 0010 0032h
+0.5°C 0000 0000 0000 0001 0001h
0°C 0000 0000 0000 0000 0000h
-0.5°C Lt n FEFFh
-25.0°C LTI 1T 1100 (110 FFCEh
-55.0°C 1111 1111 1001 0010 FF92h

*The power-on reset value of the teinperatura register is +85°C
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Command

Convert T

Description

TEMPERATURE CONVERSION.COMMANDS

Initiates temperature
conversion.

MEMOR

44h

1-Wire Bus Activity
After Command is Issued

DS18520 transmits conversion
status to master (not applicable

for parasite-powered DS 18S20s).

Notes

Read Scratchpad |'Reads the entire scratchpad DS 18520 transmits up to 9 data
including the CRC byte. bytes to master.

Write Scratchpad | Writes data into scratchpad 4Eh Master transmits 2 data bytes lo k!
bytes 2 and 3 (T and Ty). DS 18S520.

Copy Scratchpad | Copies Ty and Ty, data from 48h None 1
the scratchpad to EEPROM.

Recall E2 Recalls Ty and Ty data from B&h DS 18520 transmits recall status
EEPROM to the scratchpad. to master.

Read Power Signals DS18S520 power B4h DS 18S20 transmits supply status

Supply

supply mode to the master.

to master.

NOTES:

1.

For parasite-powered DS18S20s. the master must cnable a strong pullup on the I-wire bus during

temperature conversions and copies from the scratchpad to EEPROM. No other bus activity may take
place during this time.

The master can interrupt the transmission of data at any time by issuing a reset.
Both bytes must be writien before o reset is issued.
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The DSISS20 uses a striel -wire communication protocol to insure data integrity. Several signal types
arc defined by this protocol: reset pulse, presence pulse. write O, wnite |, read 0, and read 1. All of these
signals, with the exception of the presence pulse. are ininated by the bus master.

INITIALIZATION PROCEDURE: RESET AND PRESENCE PULSES

All communication with the DS18S20 begins with an imtialization sequence that consists of a reset pulse
from the master followed by a presence pulse from the DSISS20. This is illustrated in Figure 10. When
the DS18S20 sends the presence pulse in response to the reset. it i1s indicating to the master that it is on
the bus and ready to operate

During the imtiahzanion sequence the bus master transmits (Ix) the reset pulse by pulling the [-wire bus
low for a minimum of 480 ps. The bus master then releases the bus and goes nto receive mode (Rx).
When the bus is released, the Sk pullup resistor pulls the I-wire bus high. When the DSI8S20 detects
this rising edge. it waits 1560 s and then transmits a presence pulse by pulling the 1-wire bus low for
60240 us

INITIALIZATION TIMING Figure 10

MASTER Tx RESET PULSE MASTER Ry
480 ps minimum  ——fpjd 480 ps minimum
DS18820 1;;
0S12520 presance puise
" waits 15-60 s il I:____ 60-240 ps _'I
[

1-WIRE BUS /
GND

LINE TYPE LEGEND
mmeman  Bus master pulling low

memene DS 18820 pulling low
m—— Rasistor pullup

READ/WRITE TIME SLOTS
The bus master wiites data to the DSI8820 dunmg write time slots and reads data from the DS18520
during read time slots. One bit of data is transnutted over the J-wire bus per time slot.

WRITE TIME SLOTS

There are two types of write ime slots: “Write 1™ ime slots and “Write 07 time slots. The bus master
uses a Write | ime slot 1o write a logic F o the DS18S20-and a Write 0 time slot to write a logic 0 1o the
DSI8S20. All wite ume slots must be a mmimum of 60 us in_duration with a mimmum of a | ps
recovery time between individual write slots. Both types of write time slots are mitiated by the master
pulling the I-wire bus low (see Figure 11)

To generate s Write | time slot, after pulling the 1-wire bus low. the bus master must release the 1-wire
bus within 15 ts. When the bus 1s released, the 3k pullup resistor will pull the bus ligh. To generate a
Write 0 ime slot. after pulling the 1-wire bus low, the bus master must continue to hold the bus low for
the duration of the time slot (at least 60 us). The DS18S20 samples the 1-wire bus during a window that
Jasts from 135 ws to 60 s after the master mtiates the wnte ume slot. I the bus 1s high during the
sampling window, a | is written to the DSISS20. If the line is low. a 0 is written to the DSI8S20.
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READ TIME SLOTS

The DSI8S20 can only transmit data 1o the master when the master issues read tme slots. Therefore, the
master must generate read ime slots immediately after issuing a Read Scratchpad [BER] or Read Power
Supply [B4h] command. so that the DSI8S20 can provide the reque sted data. In addition, the master can
generate read time slots after issuing Convert 1 [44h] or Recall ? | B8h| commands to find out the status
of the operation as explained in the DS18820 FUNCTION COMMAND section.

All read time slots must be a nummum of 60 ps m duration with a mmimum of a | s recovery time
between slots. A read time slot is imtiated by the master device pulling the 1-ware bus low for a
minimum of 1 us and then releasing the bus (see Figure 11). After the master initiates the read tme slot,
the DS18S20 will begin transmitting a 1 or 0 on bus. The DS18S20 transnuts a | by leaving the bus hugh
and transmuts a 0 by pulling the bus low. When transmitting a 0. the DS18520 will release the bus by the
end of the ume slot. and the bus will be pulled back to its lgh idle state by the pullup resister. Output
data from the DS18S20 is valid for 15 us after the falling edge that imtiated the read time slot. Therefore,
the master must release the bus and then sample the bus state within 15 ts from the start of the slot.

Figure 12 illustrates that the sum of Tivrr. Tre. and Tsavprr must be less than 15 us for a read time slot.
Figure 13 shows that system timimg margin s maximized by keeping Tmvrand Tre as short as possible

and by locating the master sample time dunng read time slots 1owards the end of the 15 ps period.

READ/WRITE TIME SLOT TIMING DIAGRAM Figure 11

STAR
oi'ﬂ, o SL6T
MASTER WRITE “0" SLOT MASTER WRITE “1” SLOT
1 ps < Toase € =°
fg——— 60 s < Tx “0" <120
Vey
1-WIRE BUS
GND
€ 158 -|4- 15 s -{«.—- 3048 —-|
MASTER READ “0" SLOT MASTER READ “1" SLOT
o {us < Ty <
Veu

Master samples >1us

el o ’
15us .;iQ— 45 us —’I 15 s
LINE TYPE LEGEND
m—— Bys masler pulling low s DS 18820 pulling low

= Resistor pullup
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ABSOLUTE MAXIMUM RATINGS*

Voliage on any pin relative to ground

Operating temperature
Storage temperature
Soldering temperature

0.5V 10 +6.0V

- 55°C to +125°C

~55°C to +125°C

See J-STD-020A Specification

*These are stress ratings only and functional operation of the device at these or any other conditions
above those indicated in the operation sections of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods of time may affect reliability.

DC ELECTRICAL CHARACTERISTICS (-55°C to +125°C; Vpp=3.0V to 5.5V)

PARAMETER SYMBOL | CONDITION [ MIN | TYP MAX UNITS | NOTES
Supply Voltage Voo Local Power | +3.0 +5.5 v |
Pullup Supply Vpu Parasite Power | +3.0 +5.5 \Y 1,2
Voltage Local Power | +3.0 Vb
Thermormeter Error IgRR -10°C to +0.5 °C 3
+85°C
-55°C to +2
+125°C
Input Logic Low Vi -0.3 +).8 \ 14,5
Input Logic High Vin Local Power | +2.2 The lower of \Y 1,6
5.5
Parasite Power | +3.0 or
Vop +0.3
Sink Current I Vino=0.4V 4.0 mA 1
Standby Current Ipps 750 1000 nA 7.8
Active Cumrent Iop Vpp=3V | 1.5 mA 9
DQ Input Current Ing 5 pA 10
Dnft +0.2 °C 11
NOTES:

1. All voltages are referenced to ground.

2. The Pullup Supply Voltage specification assumes that the pullup device is ideal, and therefore the
high level of the pullup is equal 1o Vpy.  In order to meet the Viy spec of the DS18524, the actual
supply rail for the strong pullup transistor must include margin for the voltage drop across the
transistor when it is turned on: thus: Vpy acruar= Veu_mear + Yransiston.

3. See typical performance curve in Figure 16

4. Logic low vollages are specified at a sink current of 4 mA.

S.  To guarantee a presence pulse under Jow voltage parasite power conditions, Yiimax may have to be
reduced 1o as low as 0.5V,

6. Logic high voltages are specified at a source current of | mA.

7. Standby current specified up to 70°C. Standby current typically is 3 pA at 125°C.

8. To minimize Ipps. DQ should be within the following ranges: GND < DQ £ GND + 0.3V or Vpp -

0.3V £DQ € Vi,

9.  Active current refers to supply current during active temperature conversions or EEPROM writes.
10. DQ line is high (“hi-Z" state).
11. Drift data is based on a 1000 hour stress test at 125°C with Vpp = 5.5V,



AC ELECTRICAL GHARACTERISTICS: NV MEMORY
(-55°C to +100°C; Vpp=3.0V to 5.5V)
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PARAMETER SYMBOL | CONDITION MIN TYP | MAX UNITS
NV Write Cycle Time Lo 2 10 ms
EEPROM Wntes Negwr -55°C to +55°C 50k writes
EEPROM Data Retention lgeop -55%C to +55°C 10 years
AC ELECTRICAL CHARACTERISTICS (-565°C to +125°C; Vpp=3.0V to 5.5V)
PARAMETER SYMBOL | CONDITION |MIN | TYP | MAX | UNITS | NOTES
Temperature Conversion lcony 750 ms 1
Time .
Time to Strong Pullup On tspon Start Convert T 10 us
Command Issued
Time Slot tspo7 60 120 s ]
Recovery Time tpec 1 ps 1
Write 0 Low Time TLOWO 60 120 ps 1
Write 1 Low Time tLowl ] 15 us 1
Read Data Valid lrpyv 15 us 1
Reset Time High lpsTH 480 us 1
Reset Time Low trsTL 480 us 1.2
Presence Detect High tppHIGH 15 60 us 1
Presence Detect Low tppLow 60 240 us I
Capacilance Cvour 25 pF
NOTES:

1. Refer to timing diagrams in Figure 17.

2. Under parasite power, if tpst > 960 [1s. a power on reset may occur.

TYPICAL PERFORMANCE CURVE Figure 16



TIMING DIAGRAMS Figure 17
1-WIRE WRITE ZERD TIME SLOT
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wor START OF NEXT CYCLE
! eg—— tREC
- howe
1-WIRE READ ZERO TIME SLOT
START OF NEXT CYCLE
—{ j—— thec
lrpy ——0»1
1-WIRE RESET PULSE
RESET PULSE FROM HOST
le tReTL raT™H
1-WIRE PRESENCE DETECT
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