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Automatic boiler by microcontroller

Mr.Winai Lalun

Mr.Atikom Jeensavake
Assoe-Prof.Manas  Sangworasil (Advisor)
Academic Year 2002

Abstract

This report presents the design of automatic boiler by microcontroller sensor MCS-51.
This work uses flaxh-x for design and analysis.

Then the important IC DS1820 is used for sensoring temperatrue and control the
temperature in requirement. The result is present on LCD monitor and the other part of this
automatic boiler can the aamount of water in there levels that the user can choose. This design can
be improved to obtair.The result to Automatics pump in the boiler and can used by Personal
computer in control the boiler.This work uses Visual Basic program for control such as presented

step of work and temperature on moniter.So that control by key board.
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FunTsunsudoy

daiadidwaia LCD

:

wizna 10 ms

!

o 9 o
fmuaTnuadoya 8 1ia

L

SunTsunsudou

devadisweia LCD

!

FonTalsunasudouitla LCD

)

FunTisunsudonnde; LCD
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fnuaTnua Entry

:

FuaTilsunsudeu

deadibueria LCD

.

SoaTilsunsuton
FuAUMIUAAIHD
(return home)

!

aananilsunsutas >

;LCD Imitialize

INIT_LCD : ACALL DELAY 100ms; Delay

CLR
MOV
ACALL

ACALL

MOV
ACALL

ACALL

LCD_RS
PO, #00111000b
LCD_CLK

DELAY 10ms

PO, #00111000B
LCD_CLK

LCD_OFF

ACALLLCD_CLR

MOV
ACALL

LCD CIR:  CLR
MOV
ACALL
RET

LCK_HOME:CLR
MOV
ACALL
RET

LCD_OFF:  CLR
MOV
ACALL
RET

a y P
319a21B8AUYBI LCD_CLK HBQGlug‘]J'ﬂ 4

PO, #00000110B
LCD_HOME

LCD_RS
PO, #00000001B
LCD CLK

LCD_RS
PO, #00000010B
LCD_CLK

LCD RS
PO, #00001000B
LCD_CLK

; Clear RS Pin

; 8BIT Mode
; Pulse LCD Clock
; Delay

; 8bit Mode
; Pulse LCD Clock

; Display off

; Clear Display

; Entry Mode
; Return Home

; Clear RS Pin
; Display Clear
; Pulse LCD Clock

; Clear RS Pin
; Return Home
; Pulse LCD Clock

; Clear RS Pin
;Display Off
; Pulse LCD Clock
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Q Sudy ) LCD_CLK: SETB LCD_EN ; Pulse Clock to E pin

T ACALL  LCD DELAY
CLR LCD_EN
a1 E vea LCD ACALL  LCD_DELAY
T RET
3 LCD_DELAY: MOV 7, #002 ; Do 2 times
HHRIM LCD DELAY I: MOV 6, #0e6h : Each loop = 1 ms
! LCD_DELAY 2:  NOP
mavTanuzasinn B o
DINZ R6, LCD DELAY 2
v DINZ R7,LCD DELAY 1
RET

LR
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(21) Aauiinmasayasy 25 andauuy DB-25 (uasnadumdvaanfininas)

Aauinaas DB-9 | maulfiniaas DB-25 Hanasanadyana afiauassnadayana

1 8 Data Carrier Detect : DCD Suna

2 3 Received Data : RxD Auna

3 2 Transmitted Data : TxD s

4 20 Data Terminal Ready : DTR A

5 7 Signal Ground : GND r

6 6 Data Set Ready : DSR dune

7 4 Request To Send : RTS NG

8 5 Clear To Send : CTS duna

9 22 Ring Indicator : RI dune
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TxD <D
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“100” VOAKAWAY 1,200 TAA0IUIN
“011” URAITANINY 600 TAADIUIN
“010” VoAANAL 300 TAADIUIN
“001” UDAAIMNAY 150 Ua@0 AU

“000” UOAITAINND 110 UARDIUIN

[ 1l 1 o o [ o ’ Yo 4
aeee lilsunsudeames luthamadwmsunstmuamInnuwesaaynsy

fmuamisuaulinunesaoynsy coMl fdasiueaniiny 9600 lilimsasiadouais

9o

doya 8 in uazdatlavhe 1 Sadeouldad
procedue initial;
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begin
with regis do begin
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end;

end;
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MSCOMM32.0CX winiumszgresauuian I ignuduszuvlfians 32 Ua
v A & ¥ & & v A

MSComm Sawissumadenenld 2 muiearmazainlumsteaisvoyn neusnae
msdeansdeyafinszdudauimansnl (event-driven communications) ifugiiuums ldil
dszdninmmnndmiumsasuauesuuiuiiiule iy wednusgndanivesaoynsu

a P { 4
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CommPort

Humssmuauazswdmesnennsuiidndest (COM1, COM2, COM3, COM4)
silnwumsldau

Object.CommPort[ = value]

Te Value fiusmvenesaoynsy wilavesdoyaiiu Integer A1 Value mmnsndmua
18Tu929 1-16 (@iEudutmualdi 1 definsfmuasudihnmsdanesalasldquandd
PortOpen slﬁi1W0§ﬁ€u1ﬁﬁﬂéiui$Uﬂ MSComm 92835 19 Q) 10aaISoRAANAIN error 68 B
W Fevneda Qﬂﬂﬁﬂiﬁaf“z"lﬁﬁafﬂuizw sutumsion Tsunsiieiuihudesimungumis
YDINBS AOYNIURBUT 19R 179 OpenPort
Setting

1%"lumiﬁmummzémdﬁﬂsmm,wﬁﬁiﬁwmummﬁﬂi’l’ay,a,%maummﬁmﬂﬂﬁ’w

svumsldan

Object.Settings [ = value]

A1 Value Taiadoyaiiunuy string A3tuuinily “BBBB,P.D,;S” lav BBBB 1fum
Saswen, P iflusmi3A,D Audunuvesiadoyn uay S Wufuvesiailaie Unauda
Hgnfmun 13 “os00N.8.1

AUBAANIATT LT 191y MSComm ) Xait

110 UaapIui

300 UAABIUM

600 TiAfo UM

1,200 in¢in3u

2,400 Uiadio U9

9,600 UarDIUIN @lnd)

14,400 inei3uM

19,200 Tin@DIUN

28,800 UaAvIUIN

38,400 Uadio UM (@)

56,000 UAABIUN (@am)

128,000 UadioIUM  (199%9)

256,000 WA  (@19IH)
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MSComm1.Settings = *“9600,N,8,1”
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Hoglugiaauls String
PortOpen
o ' 1 4 g
T lumstmuanazeusian iz veswasaeynin edlauasilanasnoynsuy
sUuuumslFan
Object.PortOpen [ = value ]
' a o 4
1 Value SwHadoyadluuuufiufe True 1 Faise Iag True Mnedamsidlanesn
X< IS 4 o [ a 4 q’/’ a A Jdw Jv
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Tulsunsw reuiiaz l9nmauiia Portopen Asnsavaeu liinilersuihgmeud CommPort 1
9 o o o ] o [ 9 A [ a o’;] Y a
Thmsdmuadumisvemoesaoynsuligndesilels Twutiu MSComm szuaadona
9
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9,600 TiadeAui Tifiwisa Muiindeya 8 ia uazdailahie 1 O el
MSComm/.Settings = “9600,n,8,1”
MSComm1.CommPort = 1
MSComm!.PortOpen = True
Input
guAazauAIvLIUToanTHinesmaTy
sunvumsldau
Object.Input
AMANTA InputLen Lﬂuﬁ"af‘hﬁuﬂfﬁm'aumm@hé'ﬂmﬁﬂzdmiﬂﬂﬂmﬁuﬁa Input A9
fmuar ¥ InputLen vy 0 Wumstmualdnaautid mput imssmmdeyadiudiv

Jo g u’;’
wessudsByarianug

H
[ Qs

Auaulid InputMode  ludrtmuasinvesdoyanquays® mput Sudun &
InputMode gafwuaiiy commnputModeText gauenid mnput szdsmdoyanduinlugiuuy
vosdonuriadeyaiiuuuy Varant 81 mputMode fmuaiflu cominputModeBinary A0l
aul@ Input ilzde%’agané’uuflu;ﬂﬁjm‘lum’%(uawﬁﬂi’fau”m‘i‘]mmu Variant

ﬁmthqT'stLmsuuﬁmiﬁtﬁuﬁﬁ’%iumﬁn%yamnﬁﬂMa&'%’u%y,aﬁs’lwm

Private Sub Commandl_Click()

Dim Instring as String
MSComm1.UboytKeb =0 , Retrieve all available data.
If MSComm1.InBufferCount Then , Check for data.
InString = MSComm1.Input , Read data.
End If

End Sub
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InBufferCount
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Object.InputLen [ = value ]
AsNAUvoIRmautia nputLen Hawidy «0” Ssfmuasindy <07 wihldmds
' 1 { o/ 4 [ cg

Input Y84 MSComm e1umdeyaiognvluivmesmasuimun

9 a9 T % 4 o ' @ o o W voo1 o

i lufideyneglutiesnaunawhiuduau nputLen $1da mput szded11e ()
adveenu Aldnuannsoasisreudeyaluivmesniniuldlasldqmautd mBufferCount
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#208719 11/5UNTUNTBIUAIRIBNLTOBNU 10 AIDNYT
Private Commandl_Click()
Dim CommData as String
MSComml.Inputlen = 10 , Specify a 10 character block of data.
CommData = MSComm1.Input . Read data.
End Sub

InputMode
SmuamuazAumrtiavesdeyansu laefids nput
sUnwumslanumds
Object.InputMode _dfmuadidoyasia lnufisudhudiudids mput Tnedeyase
Hen'ld 2 Usziande
ComInputModeText diudoyaiioglugldoanuddnusmumasgiu ANSI lng
kY o 1 v A 9 [ T 9 < v 43‘
wdpatnuamidiu <o wazasuduvesmsumdoyanilusil
o @ g & < i Y L] 4
ComInputModeBinary dmSudoyadu «  Geefiulugd luussaunuegiulug
9
Joyn
Y] [l Y 1 dy o v 9/ o o
frotams 1 InputMode o lalflsghimssudoya 10 ludanwesaeynsuuas
g 9 Y @ d e YN s
Wudeya Bludualsivensd stiadoyaduuuy lud
Private Sub Command1_Click()
Dim Buffer as Variant
Dim Arr() as Byte
MSComm1.CommPort = 1 ¢ Set and open port
MSCommI.PortOpen = True

MSComm.InputMode = comInputModeBinary ~ * Set InputMode to read binary data

Do Until MSComm 1.InBofferCount < 10 * Wait until 10 bttes are in the
Input buffer
DoEvents
Loop
Buffer = MSComm1.Input ¢ Store binary data in buffer
Arr = Buffer ¢ Assign to byte array for processing

End Sub
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Output

T lumsdsvnuvesdoyalufaivmoddedoya

sUspumsldau

Object.Output [ = balue ]

#1 Value ludwesiasnusfideu lufaimesdsdoyn qairutid output aansaldu
msdedeyamsnusmiedeyaluuGald Tasmsdedoyafiugudidnuswdesfimunde
yauffuuuy Variant uasdideyantelufhuuuy sting dwiunsdedoyaliuBzdosimua
siinvosdoyaiiuuy Variant uazideyanmeluwiluuuy Byte

Fetne Tsunsunsdemiitleunniduesalufmesaeynsu Tasld Output

Private Sub Form KeyPress (KeyAscii Ass Interger)

Dim Buffer as Variant
MSComml.CommPort = 1 ¢ Use COM1
MSComm1.PortOpen = True ‘ Open port

Buffer = Chr$ (DeyAscii)
MSComm1.Output = Buffer ¢ Send DATA
End Sub

OutBufferCount

g v
o v =)

Aumdnuvesdeyadisnusinueg luimles madauazemnsa ¥ diliiomdes
imlesmads1ddae
sl
Object.OutBufferCount [ = value ]
Aldnuannsandostsos madeld Taemsimuad) OutBufferCount WAy “0”
nuee) 52 RNITUAUIEHINGUANA  OutBufferCount 11 OutBufferSize i
OutBufferSize 1§iefmuavtavestimesniads
OutBufferSize
fmuamuazAuavaveailvlesnads siladualsidunonlod
sthiwumsnudida

Object.OutBufferSize [ = object |

AmuAUIA OutBufferSize MM muavuavesimesninds Tasanlnanldeu

azdawin 512 lud
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TdsunsuihemuduiansduvesdoyanooiinA1ves OutBufferSize 11N
ParityReplace
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fnuauazumaonusy i numuludumisiinaderianainninmsae
v o U
siuvumslFaudias
Object.ParityReplace [ = value ]
9 v 1
dawisadudainenadeyahmsdundouiudoynieasiadouderanaa
9 A a ya ady o a A A a s
yosdoyn Tauwelnsldliew1sd aeninsa MSCOM wimsuIniiayniiaiiiniaosn “1
' 4 o v dra A y&' Ao a oA A
Tuugag lud uazihmsasnaeumdnshiiafiow laduliswouaedn “17 Thuvgnien uas
wld'o Y 19 A (] Slld'o Y A Adyv 1 v 19 a
asefusiismua Budduniold  dwfishunuinudtinsd lieswuaasimivdsdoyann
oA
o 1 a v - n’l’ o g Yl
msfmuam Sudulity ParityReplace Hudmualdlsesemue @) lunelian
o 't aa Q-:”Q Y o v J 9 vy 5 a $
fuvisiinanSaRawain Sifmuam ParityReslace Tiflua1dng (=) sziflumsendnns 1y
; ' & a
97U ParityReplace woz hifimstloudoynunuiiionssmnudonanma
. Y )Y a ' I3 ° Y A L=
ParityReaplace 1Fyiadoyailuiuuania uavgmsimues azfmua laios ludine
1 3 é A { 1 1 T
winiu Feezaansaldele q Aldndulde ANSI Tsiagszndng 0-255
DTREnable
T lumssnuaanuzanInvesy1 Data Terminal Teaey (DTR) lnedgyaaiaedwn
DTR agdsnnneuiinaes i Iunumwoudasimeniamesnieuiezfudoyauds iiaves
9 =
Joyadlunuuydu
sunpumsldam
Object.DTREnable [ = value ]
A1 Value IUAA91UE True 30 False tilofmuaasinyesan DTR Tidlu «0” nso «17
Tae
2 9 =1 a
True HW1WA9 1991 DTR Tagdn “1”
False vuede 1 DTR faodn “0” (Fuanlnd)
& o 9y ~ =} a A
vaneme o DTR gaimuadaiug 1dify True it DTR szflanuzanin “17 i
o I3 a A a a s & °
wmsdlanesauazezlianmzdiu <o” Welimslanesa iew DTR gafmuaaaiuzidiu
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gwiumslFousuludu msihl¥u DTR duasin “0” szdlumsaey Insdwinse
BNANNIANAD
RTSEnable

Whitofmuaaniuzasintiun equest To Send Orts) Taew RTS wwilludnyanaifids
nnaeuiaae? U Tuduiiedosredidoya siiavesdoyaifiuuuy Boolean

sinvumslgn

Object.RTSEnable [ = value ]

#1 Value Siusnan g True W30 False iitefmuaanin <0” 3o «17 Ifan RTS Tag

True 10D W41 RTS Uaodn <17

False vianefe 11 RST Slaedn “0” (Hluanlnd)

et ov1 RTSEnable gniinualiifiu True 1 RTS sfiaoiuzasin “17 il

s ~ a = o
lﬂﬂ'ﬂﬂiﬂu’ﬁgﬂﬁﬂqugaﬂﬂﬂ =03 ulﬂﬂﬂ‘waiﬁ

EOFEnable

(Y3 o 4 1

iWumstmua ¥ MSComm sedayaydnuaiuaasdauiiegaves g (End of file : EOF)
seniemssudunadn dmudyadnual EOF nmduwasswgasudeyn uazmgmsel
OnComm 2gAnsz AW 1RA191U 8611,[y9b CommEvent 9 VA3 7 38 ComEVEOF

sluuumsldnu

Object. EOFEnable [ = value |

Tao value Sludaniuy True Wi False oswudansefmaiamsiauueng
mM3af OnComm iifaas1anudayinual EOF Tag

True Y3809 MRN8l OnComm 2egARsEAUATIILAIY EOF

False ¥aef mamssl OnComm 9¢ lignnszdulivieudae EOF (fuailnd)

ilo EOFEnable fmualridiy Faise daumiugues bifimsansdeudadnual EOF

CTSHolding
Aldsuenuisansandounsheuues Clear To Send (CTS) Idhiianiuzanan <07
wie “17 Taeariion 1§eziduyu True wag False d1A1 CTSHolding 14 True 1 CTS 9l
aauzaoIniily «1” 8181 CTSHolding WU False ¥1 CTS viignuzandsniiu <0
slwumsldanm

Object.CTSHolding
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iien CTS Wuaedn “0” (CTSHolding = False) tagiiiangie1d aeyInsa MSComm
wimualinaausd CommEvent JAuflu comEventCTSTO (Clear To Send Timeout) L@

aszqulinamgmssl OnComm

CDHolding

Aldamamnsnasa9eeusyuYesu Data Carrier Detect (DCD) Iddianmzae
Sndiuy 17 wie “0” Tasefiow 1Reziiuydu True uag False §1A1 CDHolding 111 True 91
DCD 9 fiaomuzanan “17 §1A1 CDHolding 15]U False 41 DCD aglaaiugansn “0”

supums 1

Object.CDHolding

iion DCD Tadn “17 (CDHolding = True) aziha lnilio1d aoulnsa MSComm ¢
ﬁ1ﬁuﬂ1ﬁﬂmﬁuﬁa CommEvent %A comBEventCDTO (Carrier Detect Timeout Error) a2

v Y a o
nIzgulNAmgN 39l OnComm

DSRHolding

Aldnuamniaasnaeumsthauuss DSR (DSR) IdhTianiugasin “1” w3 “0”
Taosiion I8 ezifluyu True uae Faise $1@1 DSRHolding (T True 41 DSR azfidnuzanan
«1” §1e1 DSRHolding 114 False ¥1 DSR 92 Han1uzanidn “0”

sinuumslgan

Object.DSRHolding

idiovn DSR uasin “1” (DSRHolding = True) waziia niiend aoulnsa MSComm
%zﬁ”muﬂﬂlﬁ’ﬂmﬁilﬁa CommEvent 114 ComEventDSRTO (Data Set Ready Timeout) 102
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Private Sub MSComm_OnComm ()
Select Case MSComm1.CommEvent
‘ Handle each event or error by placing

¢ code below each case statement

¢ Errors
Case comEventBreak * A Break was received.
Case commEventCDTO ¢ CD (RLSD) Timeout.
Case commEventCTSTO ¢ CTS Timeout.
Case commEventDSRTO * DSR Timeout.
Case commEventFrame * Framing Error
Case commEventOverrun ‘ Data Lost.
Case commEventRxOver ¢ Receive buffer overflow.
Case commEventRxParity ¢ Parity Error.
Case commEventTxFul ¢ Transmit buffer full.
‘ Events
Case comEvCD ¢ Change in the CD line.
Case comEVCTS ¢ Change in the CTS line.
Case comEvDSR ‘ Change in the DSR line.
Case comEvRing * Change in the Ring Indicator.
Case comEvReceive ¢ Received Rthreshold # of chars.
Case comEvSend ¢ Sthreshold number in the ° transmit buffer.
Case comEvEof ‘AnEOF charaterwas found in the input stream
End Select

End Sub
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