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ABSTRACT

This thesis presented a develop and development of Energy Consumption Record

and Control System for Split Type Air condition. The system consisted of the measure, the

control air condition, the RS232/RS8485 converter and the display on computer. Which can

show the number, graph and temperature at real time This system control energy of split

type air condition with quantity properly and don't have effect with action.
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T Timer 1 wiawnidanddam Baud IdBnassriRafa fain Timer 1 Overflow w3 32 M
f191N Timer 1 Overflow W3 16

msusiadoyaiidlaumaduutays 8 fnlud spur Tauft 9 (Stop Bit) Tiiauadly
188 Tu SCON yniutayaasgndsanammen TXD Tudsilndaduseninriau mudaudasa 8
Dauszaudnfindugadiadayegndsoantinumudaie Interupt Flag () adu 17 doiulums
ﬁmﬁaga‘lwﬂm‘lﬂ%ﬁamﬂaﬂauﬁm’lf

Tumstutoya sududtofimsuAeuuiasmainan 1 du 0 man RXD mosnmahidady

findudu antiutayadn 8 daesgnifiuasly SBUF uarlinfugaasgnifivlulin RBS vesidaimad

]
-

SCON LﬂIEJ'ﬁ‘E]J‘J'ﬁL‘ﬁ"lN‘lﬂTlJLﬁQ fi@ Interrupt Fag (RI) ﬂmnLmﬁuﬁn'uhmsa'miaHaazdm\lﬁu‘iaum
R grigud dlasmdayaliudnsdanadeso

2.4.5.3 9-Bit UART with Fixed Baud Rate (Mode 2)

manaululmeillbiasnsoimmasdan Baud [68eridan Baud axfidesd da 1/64
uox 1732 gasdiyqnonndmunin metudsiaysandugataye 9 in Hadadu Savga T 11
fin Tnutoya 9 Drnuiudmoudon 8 Dauadiafasunudn 1 ia Toedethaiuief 9 Tauiy
wiidniumsssayrasiaafunlus Do TBs Witmmes SCON dwiumstudelayatiaf 9 axgn
uluiin RBS

2.45.4 9-Bit UART with Variable Baud Rate (Mode 3)

mathauiulmedindeiule 2 uimanimasdan Baud aTnsnslusunsalud
Timer 1 ndsmnlunsuudadissdantdsn 2 maa aruBAIAUTE Timer 1 M3dan 16
HASSoIL 32
24.6 n'lsﬁ'lwm@i'll.%'uo'fu'ln"%'ﬁamﬂums%’udei’aga

mafudayn tagi Mos-51 Sufeyamamainaynauasdiaalisunsalufion Receiver
Enable (REN) Li33siaa$ SCON Wnfiuanin -1 famarnifaadiisd

REN =1



Wumagada REN i 17 viemavinTan\dehds
SCON = xxxlxoxB

afumsthedayafivi e REN {u 1 dmiue x manseaariduessildduiunmly
amlulnseing

fisuauwy 9 fin lumshussoyaiitfindayauuy o 5a tdun mslomiulmn 2 waclm
3 mydsayatiad 9 axgndenluia B8 Taumadaulusunsy swsunmiudoyadanteded o
wgniftuadtuiin RB8

mMaada Parity nsssayauLy 9 da D ian 9 Wuliew3ale detaw Wy
4 Program Status Word (PSW) lasazgniganiaindaiyng unsdulsfafiioadaaty

Accumulator 1w thazsedayauuy 8 fin smusedian3agiuiod 9 sanmi@eslusunslesi

MOV C,P ; dwendia P aniulu ¢
MOV TBS8,C heniewiddadeuasiu TBS
MOV SBUF, A ; deffoymlmanainaynsy

]
-y

- -1 | - A -
diduuwy 0dd Parity Iuflsdeyafismldnndaw3ddunounisedsnanly daden

Tusunssgiait
MOV C,P - genbaniaafulu C
CPL C - nduenwiu Odd Parity
MOV TB8,C - [Beuenadlu TBS
MOV SBUF, A ; defoyneanmanaimeynm

mdsfayawniiviatiadgliladelfun 9 Oa vialwe 2 uaz 3 mivis Tulvae 1
J - - [ a R - v . 1
Sedodoyauvy 8 Dafieunsorld sehagunsdenias ASCI wxlitinfoya 7 T dwivliefimdodn

da .k . d - o X
widaeudufiowdamadu 8 Tn fsmumdaulisunsulése

CLR ACC7 - nfuieiia 7 wia HiduwRahe
MOV C,P AbfiewBfiulu C

MOV ACC7.C - @eumbanidfa Widswes A
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MOV SBUF , A ; ﬁﬁauaaannmwa%wnw
uanduimaiine Luaumﬁudwauamﬁﬁuavuwﬁwauwanaumaﬁﬂw (RI uaz TD) 1

FRaees scon *zmmmmuﬂvnnnmhuqﬂnmmmmmammuTﬂmnw
G R shgnisamaneminimefliR U ogadbiswdayaluldud wesdndannoly
Bumaiiud Mcs-51 18 withdeulusunssndlSianasaiad i 17 awmwTnEvutayan

mu'luﬁﬁmai A 1('1 thnaumummadmam RI naumaa..'lﬂmﬂauanm\lﬂ'lm 'ﬁdL‘ﬂUﬂIﬂﬂLﬂﬂﬂﬂ

ol
WAIT : JNB NI, WAIT ; thifi i 1~ ey
CLR RI . P& RI
MOV A, SBUF ; owenfiuly A

fa 1 maﬁwauaaan1ﬂtLa1umuq~gnLﬁm LﬂummanﬂUNMasdwauamumhdwaua
sl luleh GemsnsalétadiBumetsuet Mcs - 51 ¥t uidiBendusunanndeuldid

WAIT : INB Rl , WAIT ; #mala T 1w “17 wiad
CLR R RS TI
MOV SBUF,A ;idewtayaaely

2.4.7 mmﬁdaﬁ'nqaﬁaewa%ﬁgnﬁu

medudadoyatulmaneen wuhlulwe o Tiue 2 bisansormundas Baud weld Toe
Tulvaia 0 fda Baud 'Q:mmtmnummn-nawnmmmmmnmsmu 12 Wlvua 1 2efiqarife
awfrasiariufianaimsday 32 uasmsdan 64 dnahiliFund1 SMOD 0 way SMOD 1 44
sunsorimualdtuiTamas PCON Tafl 7 WiSawet PCON & ‘lummmmnwauas.muum‘lm
msditndoyratlufincinaedod§i5i5uni Read - Modity - Write” fip endsnutliudadin
aalulual dathagu

MOV A, PCON ; emehan PCON snfivlussawas A
SETB ACC.7 ; |ALf 7 (SMOD)
MOV PCON . A - devwenalylmlu pcon
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dmiulnue 1 uaslvae 3 ammnimuamdan Baud @laumslysuntuly Timert u

mshlsunmuusiovnionsdi SMOD dseugufu Avsas Baud vaelnuashe usedliam i 227

muloasfane; ———» s 2t ——— Band Rate Clock
SMOD =0
w13 64 —l
enudoosfamiens — “»—» Band Rate Clock
ms 32
SMOD =1
SMCD =10
"3 32
_ I |
Timer 1 L — “»— Band Rate Clock
Tanreflwad i
3 16 SMOD < 1

J . .
U 2.21 myuedan tulwuasigeg

mi'li' Timer 1 I MMuA Baud Clock
msihvuadIaslu Timer 1 vldloanslusunsulufd TMoD e muny 8 bit Auto

-l . | d' J - o -‘I’
Reload Mode (Inue 2) lna@ewsn@owit TH 1 Jlunminniliaases TMOD l&wsil

MOV TMOD #0010:00xxB

1 '

a1 x mnsa el dvmediomaisu Timer 0

§1909n198091 Baud #19 @1813014 16 Bit Mode 16 Toulusunsandu
TMOD = 0001x000B F3e Baud fisaanaefienviniu mwiieas Timer 1 WnRufiumseag 32
(3evmseme 16 fuflu SMOD = 1)

MIFMUIUMABNT Baud Arnviuaeer Timer 1 ssnsovi e loe Eanniee Wit




25

o -
SMOD pmilesnammned

Baud Rate = x (2.4)
32 " 12x[256-THI]
T SMOD uehaamyluiiames PCON Faaradldniiu o wia 1
1 -l - J 1 w [ -l 1
TH Hummeluidawas TH1 Falddwmiudaunduludun an
LI THUE
uuuillssannendnn Baud Tulwn 1 uay 3 sansomldeil
Baud Rate = Timer | Overflow Rate (2'5)

32
TfipInTsadan Baud whiiu 1,200 ssmndmnmeenadenfingas Timer 1 1daat

1200 =Timcrl0wrﬂoanlc (2.6)
32

avl¢ Timer 1 Overflow Rate whrfu 38 kHz

Sy MCS - 51 'l-ifmmﬁé‘rutummﬁmmmdﬁnﬁﬂmmﬁ whitu 12 MHz 69 Timer
1 9¢l6% Clock Whifu 1 MHz %3 1,000 kHz GuT$0INTs Timer 1 FWAUYIY 38.4 kHz Katiu
dmmeRudiaiiu 1,000/38.4 = 2604 Clock laasifwesfindiaifiamswasuan FRE du
00H doiuaedaalsk Timer 1 %l 26 Count Fothueniarliiaaans TH1 Sty 26 Sclien?

foundu lUdstudoudndatdoi
MOV TH1, #26

dllsunsauasuasiuaasiillazulas -26 fiu 0E6H @9 ainfimusasdiwienud
v - v €t o | o - - - e b
97 Baud addirnadiudiiumdygnumdnld sinustidiaacudlumman 3 auduifidias
fimualu Timer 1 Wadaamsednm Baud shaq sufiuhthlanad 18432 MHz 1 8§41 Baud
2.4.8 madamrdayaszwine MCS-51 wauda

mstfnunanoynaaluluan 2 uaslvue 3 sasseuu MCS - 51 musoviunl$fums

Sorvas MCS-51 waneq dald Adeniuh msdams wmuudadlusiwswes (Multiprocessor
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System) lanlustuvasi Mcs-s1 ﬁwﬁmﬂuﬁamuqum‘sﬁmwé’m?un'.i'lmﬁma'f (Master)
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sonsnriau Feaxifmun 9 On Tauedn TBS auiy ‘1" Gunediaya 9 Daittiadiumis daudh
sonédmdasfinideymidunlfidasntn smz i 1 dehudoymdunudasluda RBs 1
Neuidu 17 mnﬁ”’uﬁqﬁmﬂazdmdﬁagﬂu SBUF snufnuifisurhesstivuaniasaeassiiumiol)
i lansafufiamilt smz i o nmiuanfumisstoye lwedng
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TX T
RX v
MCS-51 |
Master
Slave 1 Slave 2 Slave 25
| TX — TX | L TX
RX RX | . RX

31]?1 2.22 MsAa MCS - 51 wuy Muitiprocessor

F- Saor ( &
2.5 MsdDwLnassYa
o €
2.5.1 nITUIUNISEUINEISUA
v - €o o o | A . ~ fv  f v - s
mmnﬂaumma-smmmamfﬂmmwanag Hasimsdusaiifdunaaniunatamyn
Tsunsundn ‘lﬂﬁmumsunmﬂauﬁumnwﬁumas‘%’ﬂﬁ (Interrupt Service Routine) fiayi

TsunsmoususBumasdUdias naNmImaFenI U I sy
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th cPU Mdehaulisunaméney wwhdsihdmdsludumisramisanudd m |

m+1 m+2 WiFaunla PC azfidumisinsamedadan dalusunmhoudioiumiad m+3
- -~ w x :: I" - -,

wiafiamBuma UG MM PC agh m+ahlumissdanihomliinumausuaimtweas
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! . - 4o -4
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|
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nelemluvilthunsaan

[ R

m+4 H
shumbgnwmofim? 7

z'nlﬁ 2.23 ifumaun’rsﬁmumaﬂﬂmnwuﬁagnﬁuma%‘s‘ﬂoﬁ

2.5.2 fygudwassild

wsaruiadynnudwneiFlETL Mcs51 frnriinfe Swrefdumaiidmeluuas
meian Taudwmaiudmuluesfadumeludn Mcs1 wa Idundynman inwasunan o
(rF0) Insaduvian 1 (TF1) uasnaivaynan dwiuduaesiudneuanfenndygnfinssdud
Y INTO waz INTI Lﬁ'aa‘qﬁmmmﬁuma%ﬂn'mnLma'winr] Wanassmnanlusunsslding i
MCs-51 uanliiimsBwmadudlavialy Taumalusunsnlud 33cwad [E (nterrupt Enable) use
hildmnuduaaiiwinanunaseing nmownsamdaatiufazaansodadwiulds aclisumay
fudlafiarion TaunsTuunsslun swaathudinlesd p (Interrupt Priority) Facimaoandg

Mwauduadsalui
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2.5.2.1 Interrupt Enables
ey § - - - Ak v s oA - v &
Huddamaiiammdrfitayamduinld Mdvduimuaarhiifiamduaatildan
o . - Cu & ] :: -~ ¥ - - ¥ -l -
undenen avhmadwmassdmaiwidabi leumuaudavadingion fidenmai 25

- o

vi? U‘iio

l
EA | X |ET2| ES ET1| EX1| ETO| EX0

mmaft 2.5 Tindinn vadiiames B

iin Fatia aumislia Tuasdua

E7 EA AFH | fgaranMimIswnesud

E6 - AEH { slBluluaen

E5 ET2 ADH Enable Sui@ia$3Usian Timer 2 (14v
8052)

E.4 ES ACH Enable Susasnldnnwamaynm

E.3 ET1 ABH Enable Suea¥sUsian Timer 1

[E2 EX1 AAH Enable Sumaiudin INT1

IE.1 ETO ASH Enable Swmaflasn Timer 0

E0 EX0 AsH Enable Sui@a¥5udan INTO

2.5.2.2 InterTupt Priority

iddanefamnmidtdoyasuinly Wimidadmdunuddyramnniuesiiud
Foenmndaldansdiou il 17 wnwamarhfienagegadiu 0 mnesmhiladumacdiy
dign mamnuradasin uaedlddmee 25 Sndmuabiimmndfgdu -1 mfaui

e MCS-51 asindndiunmadidin naidal

avefl 2.6 madadduenaditysaansiumaiila

o SwanTla
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2 TFO
3 IE1
4 TF1
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High Prionty
lntermpt
IG Ragister IP Registar [__.
e _. i o L‘
INTO —o)— J»-*{ 1E0 |— -~ C s +-—l—4=.\ _l__.* [
tem -1 =0 | T
} °
R a
! |
O _o/{ 15 —I'__EETI_ - e l_. ,‘ 'High Priority
4 .- ! - ence
T ! i
TF _— - A T J.fi_c\';;'_—-—b |
| .
e b— SR )—-ﬂrw—é—{::_ﬂ
F=—=y -« b UL
+ }_ —_— — -
Indswicusl ~ Global Disable Low Prionty
Enable Interrupt
317 224 Fcwatehe fiffasiumsBuaesud
J - L4 d. » ol -
@9 2.7 dacasmhidnng sasiiames P
e Folin fuvnatia MyaudLa
P.7 . - Tl
IP6 - - Llfnu
P5 PT2 OBDH 4y Timer 2 (8052)
P4 PS 0BCH o meynsy
.3 PT1 0BBH 4y Timer 1
P2 PX1 0BAH lfutuaassuaan INT1
P PTO OBOH iy Timer 2
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P.0 PX0 oBeH UHdwmathiann INTO

i - 19 1ot L o o &
INATTIR 2.7 uaeImYBuaaTUdInunadee Aflnafiu MCs-51 ulwuad 8051,
- w 1 s - o b ] -
8031 avgnawnedAUald 5 unde dudwues 8052, 8032 axgnBuiAetiudld 6 unds Tasdin
SumasiUdan Timer 2 Tuguft 224 szusaaliidiwi h MCS-51 axgnawmpsudldasipagas
P € Ko o vlu. %5 fu .4[ - lvlu'[ '
Global Enable Ww33aaas [E uannniifirimua éhasliduwaaiflalaifiodule launmigam
ey o 8 1o - - [ [V 1!& G oA i a4 M
Interrupt Enable tasdwaasiudanumaseien witanet E sinpfudnslviiudnindeding
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Sunnslddnsinadowanta wut INTO w17 o [E0 i *1” mnuemaigndwmas

5106 Tnuurtaneieg AifimennmegniwneFduans fdmei 28

i 2.8 unanfieshauilagnawaetiia

SwardTUa unan ysznovetiwiianed
Extemal 0 [EQ TCON.1

External 1 [E1 TCON.3

Timer 1 TF1 TCON.7

Timer 0 TFO TCON.5

Serial port T1 SCON 1

Serial port RI SCON.0

Timer 1 TF2 T2CON.7 {8052)
Timer 2 EXF2 T2CON.6 (8052)

anmmamdinh Sfindweeiidanmevendn daftedunaiiid MCss1 fa fin
uan [0 Frerluidannd TCON Hilmsfamwuuaynan edeyagndalumiaudneduand
S MCS-51 mafiowvian TI fhiufoyamuaudaasume i Mcs-51 mifiauran R deaglu
$Ace0’ SCON waetld Timer 0 umsivdlafadifumusnduimafint Mcs-51 1dmadn
TFO
2.5.3 maauLesTTuUNRIgnawaedTIs

o MCS-51 grdwmesiud azdaanstlaalivlisuniuneuanaimstuneifidlan

dumidfimelanluBduni Suwaadudnnaed (nterrupt Vectors) Wavhmslusunsunausuaants
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SuaassudiSuuTauuaa MCS-51 aansﬁ[mmﬁmuﬁamLmﬁatﬁu'[muﬁauﬁazns:TmmTﬂﬁw
L3 ¥ 03 ] - 3 1 [ -J
Tﬂmmumauﬂumm‘sﬁuma%’ﬂﬁa:mauﬁummmemu'l"i Toufiuen PC aamhuamnasidunnds
i | .'.' -~ . . - fw & [ [ uﬂ 0
agmbhrmMafgnalatiicians SP SavlUsunsumsusuaimsdune S ETaudasfiumly

- Y o s .J.
Wi mEEuea i PC msidin sdwsnifnamaiia MCS-51 udaaldidemmei 2.9

TR 2.9 BuneTRIfnnee S IMCS-51

Swnadiud pwimedfldianiaed
System Reset 0000H
Extemal 0 0003H
Timer 0 000BH
External 1 0013H
Timer 1 001BH
Serial Port 0023H
Timer 2 002BH

nnmsiuhinugniwaedildanmewanmae INTO § MCS-51 senelanty
yufieumis 0003E fssugniuaeikiann Timer 0 anselan ynausumnis 000BH
2.5.4 Masanuuy lusunsaBuiaedTud

madeulusunsamdn (Main Program) stfinsimuadnld MCS-51 gnawmaiildday
avly uazasly Mcs-51 gniumaisudlavialsl lnemslusunsuendien lu € Saaans films
Swaasansaumsdulimsfimiadduemddylddanes P drluliumamdnesias
finmlsunsudal]

1) Waumsnei3dawes €

2) Wsunsnshidiawes B

dwilusunminssouauaimswasiivdendulusunsdanlisuntamile usaedosy
Tusunsugaudhue RETI (Return from Interrupt)

MR iidonmad avduhdnedieanie Wrudwihom Tusunsedavham
fidumie 0000H wsedumisfiiulisunsamdnilamafaziufmuasaadlisunaiidun

P - e | w v e ' ]
SumassUduinaasfidumis 0003H Silusunsneasanaaasliiudumis 000BH 1dgaiu
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riasBune FUANWaSYB Timer 0 feiwlunmdemlusunsmén mel 3 dumdaimie
0000H, 0001 H,0002H a"ﬂaqm"Tﬂﬂ\lUnaunauLwa'lmmaumawﬂﬂnnmaﬂﬂﬂdmamﬂﬂﬂsuﬂm

ol
ORG  0000H - Gudulbsunn
LIMP MAIN : meloa T sunsuman
......... ; Hovidwee U nens
ORG 0030H ; anumdaEneo s Uy
MAIN: ... : Gueulusunsaman
whrernalUsunsy
FFFFH .
Tsunsamdn
0030H
002FH
iy
uashumetiwiinmef
0000H

o v . . .
a1 2.25 nmmmme'[ﬂ'mmu'luwmun'mm

nshathalisunmnsivh matmmummn-mwmmuqnmm T BITI ARV TR
AoddanszlantuTusunsamén deogeioninluunaumoyauas Ta mBuanfiudfagAdumi
0030H

1. Tsunsamsmaumsduwaediuduuudu

NIRRT nmas avmmmLﬁu'[ﬂmnwaumaﬁﬂmﬂautmw’mqnu 8 ludf
FedudfinBuwnasdanunaseig 7 wasunsauaslsunnouauamTBuna S Ud L

Tmumumumammu 8 ludl amﬂﬁ’[ﬂﬂm‘smz'iUﬁuﬁuGhtf.ﬂﬁﬂﬂﬂﬂﬂtﬂ'i%auauaam'sﬁuma'?
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Hldrabweniidtaly LL@iﬁﬂﬂnmmn1wauauaqm'sﬁumai’fﬂsﬂsiunmnLﬁu‘lﬂmmmﬁuu‘lﬂ

TusumistulSiaasalysunsasalyil

ORG 0000H

LIMP MAIN ; el flunsaman

ORG  000BH ; FumiaANeue Bwea SIS Timer 0
TQISR ...

RETI : ndulthunsaman

MAIN ... : Thunsaman

nndhatalsunmnsli8umasudain Timer 0 ossuudmiaasingums 0000H
Tﬂum:‘[m‘lﬂ'[ﬂmnwwﬁnfﬁaaqfﬁﬁwLmu'wiainnTﬂmmumauaumnwﬁuma%‘ﬂv‘uﬁaa‘im:ﬁv.ma%
fudiinma? Timer 0 svuvaslUsunsusnonie? 0By FaiuBuaaisudnmadens Timer 0
ToelihumanguauasmsdwnassUdessuesnds RETI diondudlisunzaminesly

2. TikunsumeususensiwmeFaldrwintug

‘lunstﬁﬁﬁms‘éuma%’s’ﬂﬁmnwawuwa’q ua:TU'SLLn'mmauaummsﬁuma%‘ﬂﬁudas
Tusunsnenafiu 8 ludl whimnmdmdlsmassvmuosmsdune Sdnnaasle Fovsuiiomn
f"t‘la'f[muﬁmuﬂ‘lﬁvhLmu'a-naqﬁv.ma%%’ﬂﬁnnmaﬂﬁﬁﬂﬂsumunsz‘[m launselaalufdumianiy
hhumamavaussmsBwnas sl itiumisus shathig e

ORG  0000H : Gltsunsumassy

LIMP MAN : ol lunsumdn

ORG  000BH ; TR UG Timer 0

LIMP LED1 ; melaalulsunsumausuaamsdunnisiede
LED1

ORG  0030H ; umivdsBumaSudnnines

MAIN: ... : hunsndn

LED: .. ; WhunsxmsmaLaMasm B waa$$Ug Timer 1

RETI ; ndglisunsaman



nnlusunsausziiing Wassuuiwesdinsrinfid unie 0000H Taunselaalusa
Tusunsamdnfishumissionn 0030H mﬂxwhuwmﬁqnﬁn%ﬁuﬁuma%’ﬂv‘mnma%mnehu.mim'w]
Tuddlafimeduimaisildan Timer o Tsunsamsdaahauiidums 000BH uailsunsy
aausuINIBMRE S annTishinie 0008 SeviWlusunsnsslae R s sepLELa
Bwaafiudde LED1 Seagslusunsa ioaulusunssnsaudandds rem wanguly
Tusunsmdneintl
2.6 naduulusunsudaemng
2.6.1 launsy C51

lusunsn 51 Eudnonlwineifoanuuusndmiumadeund tlalnneulnsamas
wa¥ MCS-51 T@uﬁ"ﬂﬂﬁnﬁmm‘bﬂﬂsﬂau'[mataa%w‘q'LﬁuuﬁqummLLaamuuﬁauﬁuﬂﬂsummmz
uabiiduasuliandIng imena 0BJ) wiadnlwg piuana HEX) sindhiasilihunsamdw
Wulasaaulnsained wimmdeulisummdhunmiasdiunousne srdudd

1. Bengoendounluisuns Editor Wiswaanadu ¢

2. fivuanslwaraigns (Preprocessor) dmiurimusmanaxindlisunty Fsorarivmuals
u Source Code viarmuamaunaningale

3. eo Iwdluunsu Witdas W Tsunsa o5t Tuniseastng wazszlaindaotiand A
winanadu OBJ aanan

4. \oudagaindusin Link Toel¥lisunay 151 Foapmssamgaedeshen et
i usshihunmsaasshsatiandimnysiaenan

5. wlaaiuiWa Hexadecimal File danlihunsy OHS5! oA lvdunena
HEX aanu1ﬁ1w1n1%’nau1wnaa§ﬁ1‘ﬁuq Sumammaianauansaiuly
2.6.2 ﬁ'rt'fuﬁus'muazn1iﬂ‘:=mﬁﬁ'1uﬂ1

# include<stdio.h>
main( )
{
Printf { * Hello Program C \ n" )
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Fotullsunsunanfinmaiazudasin Hello Program C 80nm1a3anm inlisunsaay
wriwsaknasimssenitsiiuiliaesoty lalosnasgmaanan miufidenld printt A
alu Swdio.h ¥ dwumsdeullunsfullasnaulnaireimainamee andumenssity
woia F30eas uatmlaLn NI Safunadnianmaihauseslbunsnasiindesiumstin
Fayarihdidaaed wasmiwmadwhapdudaulng

fwndaamadoulisunsultllrsnaulmameideidoud o fa 255 sanlimaveda 1
sunmdeulisunsdasnsuesnd e

ORG  0000H
MOV Rl #00D

LOOP : MOV P1,R1
WNC R1

CIJNE R1 #255D , LOOP
wathmnid el sunsiwnmndaeiendiu

#include < reg 52h >

Main ()

{
Unsigned char i;
For (1= 0 < = 255; i++)
Pl =i

basviaumazadeiuussiausmsmadeulisunsmeinsmonfiung’ pc Tagazuan
VieanlwanTiindhuuadiaantien voe MCs-51 Tatlulng regszh asumqioidsimatuay
wiheeNg e 984 8052 @l

vrvinfiasaniindareffunininundn (main) Tassdanmsiaudien azeglu
wiomsneBnmidauarinmile deansudunruszniediauts 1 Wiwiuwsuny char idn
Lﬂéaawuwu&‘raa:Lﬁuiaqaiﬁd?auci 0 {4 255 uﬁﬂsiaiﬂqmﬂuﬂ'i::hﬂﬁwﬁ"muqﬂ‘t‘mm'ﬂﬁ’[ﬂmn'iu

musaiiaalaeniwn 0 f 255 depanlimaede P1 ASsase
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mﬂﬁuuTﬂ1Ltn1uﬁwmm%ftmmmLﬁuu'lm%'nﬁﬂmuqu (Control Directive) 18 suifu
msuandgliiimslen snweentwdlusunm Tremadnsaunosing viadeumelulsunsad
16 Tnamarimialudmeas Preprocess aase )i #pragma umma‘awaaﬂmmnﬂmuquuuu
sy mimuanduade wwndrlumems dmiushdai litnnigafadd code 49
suah Wehamuesisudsosiimsualungay

2.6.3 lAsesdremeannnd

ﬁfJumﬁﬂummﬁmmmtiuuTﬂmnmLﬁuuuuTﬂwﬂ%"m‘lﬁ Toelsunsnazuiomsynam
" aanidiungun wiaftriiu Toeadfumsumansodenduninils Tumademlusunsy
sy Fnulusunsinhudiitasiulalilig udynlusunaasdaefiai$unaniiidot main ()
IND

2.6.3.1 Muthuazaiaef

malrmsiulsuay mﬂmmqq mmaqummsvmﬂ'zfamuﬂ'mumLaunaumaummau'lwa
Tﬂmn‘sumﬂau‘lwaLam‘a.,zwsuuwuﬁ'lmmumwmmum‘l’:ﬁmmmumuﬂma eenamamiuly
madstmeshuthasno g

Usermrastaye Sadub [ .. ;

nmh"mﬂmuﬂﬂxmaqtmmu'ﬁaﬂs'mwnm'naua Uay mumu‘ﬁamLLﬂsTﬂqu':m'mma
A i ﬁawnaﬂ'i"mwaanaua tLa.,vnumu'ziamuﬂﬂmuaﬂhvmﬂﬂﬂa..nmr‘ﬂm duBarod
u.ﬂmmmnu‘lu’lmu.a.mm‘lamnwa-naamﬂnu (Keywords) maanau‘lwxamﬁm’uq dm¥uthenm
voadayalummrmesusdudd

J w
A1 2,10 Mmbstmedulsyesnnng

tasumyasdionn nn (i) el
bit 1 01
char 8 0 fla 255
Unsigned char 8 0 i1 255
int 16 -32768 4 32767
Unsigned int 16 0 fla 65535
long 32 -2147483648 1N +2147483647
Unsigned long 32 0 0 4294967295
float 32 -1.17549% -38 9 e +3.402823 +38
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[
w

dwiudmmiudfinanlmssffEruazgnifouams Limanmoinddodutuay

Hartulel dravawmaalisunsn o1 gl

_at_ idata sfr
alien interrupt sfr18
bdata large small
bit pdata _task_
code _priority_ using
compact reentrant xdata
data sbit

2.64 Maniumsiunnung
Fenfiumsasniusii i ﬂ"maﬁ'vmq Wramiduenidenilasaansaime
acarnamivianTyimeasinile umadmliummdonmii demiiwnmsaziseanidiugns
g Ing)o ﬁaﬁwﬁr.ﬁumsmxmﬁus‘hgnmzﬁwﬁmﬁm (Single Operand Operators %38 unary
operator) Wareianfiunis ﬁnnmﬁuﬁ'zgnmmﬁmﬁd (Two Operands Operators 3@ binary
operator)
1, é":shLﬁum-:m:ﬁ'lﬁ'uﬁ':gnm:ﬁ'ls’htﬁm
61")Ghtﬁummizmnﬁbazmzﬁ1ﬁu61"zgnn1m'uﬁmﬁ'ztﬁm Usznaumadsufiunseieg
élafi
- ®U ( Negate )
~ nueaaIntaslntoys (Bit Wise Complement)
! NAUAIREAN (Logic Complement)
++ e uniboen {Increment)
- annamiken (Decrement)
. sriiummmamesiions

& suvumisamNIradis

“ . -~ J . & A - g
2. mmmunmmmmumgnm:mwaam
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ﬁwhtﬁum‘:ﬂwmnﬁaxmm'wﬁuﬁ’:gnmxﬁmaaﬁ'z thnndidgnnraihvaiun dmmnm
wandurnuiulsluatd falsenouldedsdume e Fendfiummeaausids
wlinadwiibumnmeanin @, Wa) Fduflunmamadinenany wazsduiiummisasin
daalud
= fimuaen sl (Assignment)

+ um
. au

. Ao

/ I

% rsfimAonnmmn (Modulo)

&&  NIueus (Logical AND)

1 mined (Logical OR)

& maeusuuiindielin (Bit Wise AND)

] nmoefuwuinsielia (Bit Wise OR)

A mudnagdvasiuuuiiededa (Bit Wise Exclusive OR)
<«  Goulnlumey

>>  doulalimem

¥ [T ol 1]
== vemauhwhiunialy
I= nasovhliviiumdeld
> nafeLIRArNI T i
r A ) ol )
< vararimeunivia
1 ) ol 1 W L 1
>=  vesauTsanmiwlawifunsel
4 A q -l ") ] []
<= vadgsudtsenimtawhtiuvie by

uanINHFIANRUNITU YT AMEINITOI TR R Compound Operators 161

st hildwlue v = v 2 sndouduintiumeaadu y*'= 2 ; slwuugasdidniiumsi

st
+ = vinuasihitinnde
-=  auuaslivinAuaudne
*= wsuasividumsdae

%= WnuUIAnwa Wy
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. [ 3 U]
& =  Ymmueuduaz ity
= ynmeaiuay vy
A= madnagivasuacliivhiiu

<= daudalimadouas vy
>>=  Aoulismasnuasbiviiy

2.65 Yazlunmiuanlunwd

mmvhagadllsunssiussimfudesided ooty uesnmmso il
dadwlalumudanle wislihomlasuuitehn awdoulsfimual oy Widnuguiunms
&ua:ﬁﬂs:‘[uamﬁamuqmﬂﬁunmﬁanﬁwme'mué*m il

1. tazlua IF / ELSE

UszTunﬁw%'faf':as'l'%'muquﬁﬂmqmﬂimmaaTﬂmmuTﬂ ua:qnuﬂﬂaanmtﬁuﬁﬁ'{\ﬂu

MNUBRINUAKM jz, Jnz , b, job , jo uae jnc Tnefipwstluaddasil

I[f{expression) False
statement

True

Statemant

J . - i
2,26 Uslommesaumminmasamaamduuumadaniien

tlonildlummesauiashaeasmdioundali $ailu Expression lussviad
Aluiduguiashaaaumdiman Sudufamdafidnduguiarhih ursmanumdiasioiy
awdhaldoaddniwlumien Waluaeauuddauils @aitnmegu) fathagu deneas

wadn Pt fielidu o Wenus ¢ dugud audeldeil

If(P1!=0)
C=0



L4 . - . - I » - - 1 1 P »
mmnLflum'swmumanmu.uuuﬁaam\naan LAEADIMININTUN E_NEIUN‘].G]E] HNVUNY 31‘11

doa | X
whlon if - else Filguusil

If{expression) - Expresc.on Fase ]
Statement 1;
Else Statement 2; True Else
Y . —_ _.
Statemant Staterment !

———————

.t R - . ————

Y

¥ 227 Uslamaseumminusessanamduuy 2 madan

2. tszlun Switch

madamihnimadammaiss madaniwmanioinlsylon if - else agawiuld udas
. g o o
inlinoagudlaldinn lunwdiusclon swich Aldtumandeniatlaommisainmanen

madenlaeiiphwumentluadai

switchik)
{
Case 1: statement 1
break;
case 2: statement 2:
break;
case 3: statement 3
break;

default: statement n;
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mvihaugedllsunsaanhmiuinus k Aagluadumis switch snafsudeuhity
ARaTvSaiide case #1110 WALIBIMOUANALUAAAEMES case Tu warazaanuaniinmess
switch Lijawuiids break nusmrumdmamwineuTusaammdtoufle usidhe il k
whifurnafieinmelisunnrehaaawRmamas default
2.6.6 Mavian

msilisunsnihaud ienidusdluadmdmuguathmil nmidwiefidundman
qﬂ&m:ﬁﬂsﬂunﬁwﬁ'qag'amﬂwm'nﬁa for, while W% do-while SaudazuUAzTaTuAsadauly
'naqm‘sm%

2.6.6.1 Uszlun for

Asrlupddatiaslinsdififdmnsauresmahsniuivou laufinluwudai
U

For (initialization ;condition : increment)
Statement ;

loefi initialization Wuiimua@aduliiiuduwlssanimingy condition nidaulenly
L] .: l.; 1 J [} (3 . A' 1 L . l: 1
naasImahdnien il feeuiumsnssiesin increment Wumadine Widnuls lumshs e
I v s . g om . Y 4 ¢ Y v
avA3y A m¥u statement szumaamudyasidafiaging Feoradlin geamudnile

LY

Unsigned char x;
For {x = 0; x < = 255; x++)

P1 =x:

. oy | a « -

myhumugamdinmaniiunisde 0 fa 255 senumamain P1 laaGuduay

Usemeduins x dmiuiumaihe wasli x Wil 0 dasnds x sanme P1 uateTREaLT X Yau
1 ol VoW -~ -l 1 A - IIA' 1 ‘ -l A . l: AI

nv3aniiy 255 93vala feSalviAne x TUBIMI (x++) (s alalentay|

2.6.6.2 Y3z lum while

mahsuuuiasaradeudonleioun e deulydoumeaing hideulniiuaieae
. Ca s J\11|p-'\l G |.:u‘lI‘
saaNudinmue uasnasauQeuls vl Mideultiwisseananmadiufl losipluuy

-1
U
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while{expression) — False
Statement 1,
True
r
’ Statemant
L]

v

J . L] - .:
a1 2.28 Astlunamaaaudaulsniaumevigh

ud 1989 Expression fusaninarnaausingiladan theanaitlddae bty
[ 4 v
gudasing: fewiiugudachivid dacagu Swndasnsiihaainmameia P1 189 MCS-
51 yndesieaainndultanesdeuddoldss

While (1)

{
P1 = Oxbb;
P1 = Ox0AA

2.6.6.3 szloa do-while

mahdnlnmiasnseseuiaultmmiimahaensssudasnds windewlndiwdia
aennINMa Ml Ui

Void delay {unsigned int x)
{
Unsigned char j;
While (x--)
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For j = 0;§ < 125; j ++);

o y L2 " x A w o
nngamdsdmumazanolaidute delay Swsnuaziimmlsmediauls j dmduldmelu
1 ' by . v ] ‘I L 1 4
Horftuuazazrmendlyluiorsdurmmedaus x dosnidawuiniselon while avand x amils
] [
ah dwnen x Sbidugubahaeasdfinuentaugl for Sam 125 a3 waenduluaad:
x Wthelon while Tnsinundien x auflugusd
& & [ 4 [3 - [3
2.6.7 0749 werlimed uavdednised
- L4 =l & 13 E L3 w ﬂl- L
Tumm@uullsunsdsnddmndasmalaushummediamsansolsmegaduly
aansmmednld U x1, %2, x3, ...m withndumnéinlfifuoyalmmidmifunaann

Uemenushutsuunendisd (Aray) 1 masemeshubume fisdmanmmi s uudoluil
Usunmyasiiayn Foariisd (mwnaanfiad)
Sifwerfistianmssdifmansmsmelldid
Ussmyasdoyn Saoriisd [maeriiad] [mwieerdid) ;
#aLthau char x(8);

Wumslsymediamlse x Smau 8 98 udangnwuivdayrusuandaingss magwi
Wiem, o

ot x wiangaarleBwdndifusnd Wy x[o] Humsiadagausn wenainitinmslsemedinus

oristmsmmniimuasndayadhiluiusendsdianldl dhathadu
unsigned char abl } = {Oxa , 0x9 , Ox5 , Ox6};

aufiwhlunmiszmesiudsardist ab selizymnnmaaadisg ssuvazaamiunnad
whfueiniirivue mevseLioaun ablo] sxfiu 0a puRumnewaiktudls

umnbidrsnaulnsaaed defimniemadulseriisd ssuvassamboamsddmiu
Fiudutsansistin dunsmaniiaansmblhhegndldmdumsdeulisinsmudammald



v oA W . § € b ¢ ri‘\l A . \ ¢ M

'lum'smqm'na;daLma::vﬁﬁ‘luamwmmm'lﬁmuﬂmauumaw Uidunisrasanfisdld

Tonwse Tnawastisasauiiudulsf iifuwannTaviasumiimicaanad dhadfiumed i
wamieasia & uaz * dhathatu Hflmatemeshulsdu

Char j;

ufumasgmemiuanudi®e j dmdudiusiones: mnEwInguaaaTEEadIuLT j

i]"
Svnfimstssmesumaenimafdmiufuueanssmasiugs j aohldd
char *dptr;
dptr = &j;
Humasemedudswauiinaide dpu wae el fuaniasaasdns  Smndins
Ussmeshudniu
int ax[20};
| ¢ fA -l ' a . G v AW
WNEATINIMTIETD ax Friiviovag 20 wa wiazeaInAueedwIMEN MIDteya
1 »
winsgaasdauiu axdi] Taeft 1 Fuddudng wasdssmesius ip WSwshumaenlineds

" LJ . o 1] :
Wfarhstaaedunwdnmunori lddwialui

int *ip

ip = &ax(0];

ol ip #lufidumisaes ax(o) Swindasmmiriayafiagludiuls axlo) an

Wludauls x ssomnladal

X ="ip;
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uax ip ot ax{o] Swniimashadu ip + 1 aufuns WA axl1] daviuimindnisans
du ip + i aflunsinalufarsisd axdi) 16
Turruululaseaulvsamafinnfnsdasfineanuuumiauanmud ROM uas RAM 6o
1 ui I T '3 L) -y 1w I I [} . ' P
agmevandlularneulninined uazqunsoling fdegiulalasnaulntamadasisdumiovia

nanATETMMOU swnsnldvwernlined ifdminmasimeuenld dhathagu
char *abs_ptr = 0x8000;

Wumnbzmedulsweenivo$te abs ptr s ludeumia 8000H
- (. ¢ el 1 | 1/ | 3 1 ]
anfik ez diritiuesaiesindunguee ol Taedoyalundgy
wpiuiayadmianidnaiu fmindasmmimeshulsdungsmastoyailunguiuiugio

[] 1 L% i -] “ J - a :
sinifu axdanlszmeduls duwularerhs wiasdnees (Structure) Zefipunud

struct |{
Ustinvwestayn Tasiaus,

Vo laseadn:

: r - x b “ v - v u
lasngueasiayafilrzmetminsagluefomneinn uansimansndiluifeyad
Tam 16 TnelieSaamany () dhothadu

struct {
unsigned long s;
unsigned int t;
unsigned char done;
Istate;
Y v oa A |3 1 . 3 4 .
uilumsUsemediaslasainge state deldmianadwiome 7 lud (long 4 + int

2 + char 1) fmndiaamslatayaen 321 Witk ¢ Wlrsehisnilad

state.t = 321;
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fmnfimadsemadulsdade lifisoi inadwiddndausudwuuulanahalu
FntnafirW

#idefine uchar unsigned char
#define uint unsigned €—  Uremedwlialna
Struct stateform{

Unsigned long 5;

Uint t; <—  Gonldlulasesto

Uchar done;

L

1 o lx L7
uiwierl 4define Urzmiedhuwsusanmyasdoyalmitusn wazgnidonliludhuls

Tasoatna tmndiaents eus lnsea e state aumldionil

Struct stateform state;
v v P
'ﬂﬂ&dﬁlt‘”ﬁ[ﬂﬁﬁﬂd faeruly

L3 L

dhmndimmarmestanlpsshmasi swsoildiglvesefisdsedasehs

(Amay of Structures) Fashathanatulit

#define uchar unsigned char
#define uint unsigned
Struct stateform {
Unsigned long s;
Uint done;
L
Struct stateform state;20]
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sudumassmeduisandindde sate Afifoun 20 198 wiasgaandudwlwy
Trsaoman 7 ud sinliorusilinimemarinfomnn 140 Tud @2ox7)
2.68 madeulisuntadanismisanai

masemnummasilasnaulnsawe’ MCs-51 aelimedamiiuaaduuy Havard
Tauusnuiananudtasnidudiueamisunnusilusunsusazmizuanudfoya dmiu
wu":uﬂ’nuﬁwia;&a&uﬁaqnuﬂaaamﬂwﬂwmméwmuhﬁd MCS-51 183 RAEMUILANNA
menion untsnenewasadinde e MCs-51 dumistomaiasdudumissamibunned
muvantiso

dwiumisanudimaluges MCs-61 Sagnuiiseanidiu miwanady 128 Tudusn
(G 00-7FH) Fesnansmvirfoloyalfivuy Direct uay Indirect daudnumis 80H fia FFH 43
Fuddaaasiatiufiee wia SFR (Special Function Register) %aaﬂ%’nmi‘uﬁai’aa;l‘mmu Direct
S iWa i Ssarldmmdifitayauiy Direct

sty MCS-51 asdosimimamimmsrbiulsehen Agmissmedi
ssnnalimbnandmsnzssls ToemaSembumaimasheaalman Hguuuddl

TINY Sunsdamisamadiinonines asbifmhamsuasmenen Sw:ld
#1 MCS - 51 wuufiduBufindy 1w wad 89C8051

SMALL mi’aumm'-imuufxﬂau‘lwtaﬂ%a:um'hLmlLtaxsauagj-ﬁauﬁunw‘luﬁuﬁ' 64
Alalud dutlsehen ﬁqnﬂssmﬂ'l%mu viatsemaduladaszgnimuaay e
finyanitlu (Intemnal Data Memory) 'nmmammummﬁwmmna:qnﬁmuﬂmu'ﬂ-ﬁ'amfa‘%q
almbass et iivsnmeasinaatldimalih

COMPACT mhusmsdnuuiasiiinenisdefiumianamuduuy SMALL uéuL
grummelfou vistsmauuulafassgnimuaeglimissemssimean lidulimasod
dnnuuy SMALL wimavhaaslisunsafidiastssnanafudutsaviemldinduuy
SMALL thsuu SMALL shuiszagfuusameludy

LARGE miraaduundasiimunelng éhuﬂﬁﬁwungnﬁmumaq’imﬂwmm
ANNTRYRMEUEN

msdoulunmdnmmiliibilasreulmasaidn csifmunmmiszmedutheg
sanzadlé ToWsdasfignimnliulwg absacen Sortotud

& 4 .
CODE LWIHWﬂHW]Hﬂ’]’lN'Q']IﬂﬂLﬂﬁNﬂ'lUﬂﬂﬂ



DATA

IDATA
BDATA

XDATA
PDATA
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umdmimbpnidayameu 128 Tuduan @Ehumids 00
TFH)

s’l’ ﬂ‘ 1 L \L [3
Lmv.mammmﬂmwmwauuamu‘lu 256 \U®
L amiheandseduia 128 In (20H 9 2FH)-999
miwnsdinmelu
KuAuiIeaINIEuaNn

(] 1 1 . [}
WUALAUIMUE AN LUBN 256 \L'U LN

Tumarimmedadulsshe Woumdumimbaaad wiudigUudiil

Fnthaay

haenIeuls Founlas s

Char CODE text [ ] = “COMPUTER"

Unsigned char XDATA AB(100]
Unsigned int IDATA x, y, 2

M auTTausnan T COMPUTER gnifiusglumiwamadilisunanmenan

sriinfansesinliarhind AB gnussmealilumisanaddoyemeuenussinfimwanhlid

Wl x, y wow z gnulsgmenethnieamedfayamelu

umsdenlisunsalibilasrsulnasaiaadeiiunesasdnnimslauthadayarunaie

- ] I‘; 4 1 1 & . 1Y
AUMUILDALATEU & inmesuanasavamme faasnn s lnsldutiu vliansaunuwa’a

Sawsrusonen 18laowdasiidaeiivayuing absacch Tnafifadintuil

CBYTE
DBYTE
PBYTE

XBYTE

, CWORD wnsludviadsmamiaamsdhisunsy

, DWORD wnludvisiasamiunmmwidayamelu

., PWORD wsludndatiarambuanudimenan 256 dun
usn

, XWORD tLﬂﬂﬂ@?ﬂ‘%ﬁﬁ%mammhummﬁwmuuanﬁ"’mum

Tumarmuashuts i asdatlsniuladniv #define fshathaialil

#define port8 XBYTE [0x8000
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udumsuwudiuls ports MemhitAMISIMEHENAILYILY 8000H Tmindiaamadad

FF ffambaenadieinmia 8000H snamsavn st

port8 = (xOFF;

LY

fmnéinamaehudoyannéumia 8000H snifiulusinuds x sansovinlaeil

Char x;

X = port8;

maiifeyarvduiiauasiimaaifee Wllaunsa cs1 tilmassmedudsuay
fvmaliidumiunnasuuy BDATA ssdumilfmuhwanmsmiunnudimmnsndhiifays

- L3 : - c:! - w - g Ll L3 w []
11-&5“’.;61””911@ HBI"I'Q'II'NE‘HN"ITD.I‘Eﬂ'Iﬂ\J €51 n‘nmamuﬂmuuum‘nwﬂﬂanmu flathaigi

Int BDATA ibase; /* Bit - addressable int */
Char BDATA bary[4]; /* Bit - addressable array */
Sbit mybitd = ibaseAQ; /* Bit 0 of ibase */

Sbit mybitl5 = ibase/15; /* Bit 15 of ibase */
Sbit Ary07 = bary[0]A7 /* Bit 7 of bary[0] */

yewvieusnasdummlsemesaulsie ibase dwduduimnwdsadumisnnui i
awmndnfistayausedulinlé veniedasmszmeshuaaddum 4 ludadumbsnnh
swiuiin huuswieficanslimds sbit fmuadulstuaninmi unifiadge Tasldysmel carar
(A7) esh Weuista myhit0 uudaft 0 somhEANESe ibase LITeRRanudusie
mybit16 unudagegarasdius ibase wazussiagarheaslidnsde Ayo? wnubad 7 vas
bary[0] dmiurwnarasdinvaséiuly az%uﬁuﬂwmmaai’a;gaﬁﬁmuﬂ igu thifludiayauuy char
Ay unsigned char Yoyafinazoyugas 0 fs 7 fin Guduuvy int, unsigned int, short uAL
unsigned short azatflugae 0 fls 15 fia

féamrmuaduise OUT unulingegatamwain P1 989 MCS-51 msnTovinladisi



Shit OUT = P1A7,

- . Pl s . - [y
Aufimhsamudimelures MCs-51 uvilssniuivfivedimma ilaiduiies (SFR)
] A ol - L7 *L L ¥ J [}
i S3smaimuquinues Ramaiiiu wafaaynin weinduymardvasiren seeglu
whuanuneludausdumia 0x80 84 OXFF Swnndaamarivuaie malunudydnuolvsniu

aananliends st umasemdld TaolieSamanurhiu (=) syehuamasalyfushu i gy

Sit PO = 0x80; f* Port_0 address 80H */
Sft P1 = 0x90; /* Port_1 address S0H */
Sfr P2 = OxAQ; /* Port_2 address AQH */
Sfr P3 = 0xBO; /* Port_3 address BOH */

=l

ueE e aIm It IMueauniiinae i fuRimefisimne 16 Ta awpaldide st 16

uAETEuaRLATA LA WifLdwniu shathadu
sfri6 T2 = Oxce /* Timer 2 : T2L OCCH , T2H OCDH */

fiumald 72 unilvaied 2 $83ameiiimnn 2 lud luddwie T2L wagluasiasa
0cCH unzludige T2H sxeylwuaniasa 0CDH

gwivlumadenlisunsadan Cs1 TuauiiEinmafne dumidanadumian
sumndsdotwnidios Wamnlulwg ressih Al include PusrmiuIndfiimuaidsnatens
@liuds Wy PO, P1, P2 way P3 dwdushumisdnsadiinmesfimanndhfisioymsdufiald wu
TF1, TR1, TFO, TRO, [E1, IT!, [EO uaw IT0 Saihdaayluidaaes TCON firmmnlSudaturiu

Tatlwing regsih diteldmua st

/* BYTE register */

St PO = OxB0;
Sfr P1 = 0x90;
Sfi P2 = OxAQ,

Sft P3 = OxBO;
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ASABNLUY MSFETN HAZMTMNG

3.1 na1i

msaant.mutm:msﬁ%msuuﬁuﬁnLLa:muqumﬂ%’wé’mwnanwuﬂ%‘ummﬂﬂsmau‘lﬂ
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Pin Name

Description

V&S

GND

Circuht ground

vCC

Supply Voltage

VAREF

Reaference Vohags for ADC

VAGHND

Reference Ground for ADC

PO.O:7

vo

Port &:

Is an B-bit open drain bidireclional MO port. Post 0 ping that have 1's written to tham ficat, and In this state can be used as
high-impedance Inputs. Port 0 5 also the multgsaxed low-order address and data bus during accesses to axternal Program
end Data Momary. In this application it uses swong internal pull-ups when emitiing 1's.

Port 0 atso outputs the code Byles during progrem vekdation. External pull-ups are required during program veriiication,

P1.0°7

o

Port 1:

Is an 8-bit bi-directional VO port with Internal putl-ups. Port 1 pins can be used for digital inputioutput or as analog inputs for
the Analog Oigkal Converter (ADC). Port 1 pins thel have 1's written to them are pulled high by the internal pull-up transistors
and can be used as Inputs in this stata. As inputs, Port 1 pins that are being pulled low extarnally will be the sourca of current
{lz. $ee sectlon “Elacirical Characterstic*) becausa of the intemal pull-ups. Port 1 ping are assigned to be used as analog
inputs via the ADCCF regisier (in this case the masmul pull-ups are disconnected).

As a secendary digital function, port 1 contains the Timer 2 extemnal trigger and clock input; tha PCA extemal clock input and
the PCA module 1O,

P1LOANDTZ

Anglog input channal 0,

External clock input for Tnericounter2,

P1.A/ANVTZEX

Analog input channat 1.

Trigger input for Timer/counter2.

P1.2/ANZIEC)

Analog input channel 2,

PCA extemal clock input.

P1.3/ANITCEXQ

Analog input channel 3,

PCA module 0 Entry of input/PWh outpul.

P1.4/AN4/CEX

Analog input channel 4,

PCA module 1 Entry of Input/PWM output.

P1.5/ANSICEX2

Analog Input chennel 5.

PCA modute 2 Entry of input/PWM outpul.

P1.6/ANB/CEX3

Analog input channal &,

PCA modula 3 Entry of inpuVPWM oulput.

P1.7T/ANTICEX4

Analog input chaane! 7,

PCA module 4 Entry of Input/PWM ouput.

Port 1 receives the low-order address byte during EPROM programming and program vawification.

It can drive CMOS Inputs without extemal pull-ups.

P2.0:7

1H0

Port 2:

I an 8-bit bi-divectional O port with Jnternal pull-ups. Pot 2 pins that have 1°s written to tham ere pulled high by the Intemal
piAl-ups and can be used as inputs in this stata. As .nputs, Port 2 pins that are being pudled low externally will be a source of
current (I, sae section "Electrical Cheractertstic’) because of the internat pulkups. Port 2 emits the high-order address byle
during accesses (o the exiernal Program Memory and during accesses 1o external Date Memory that uses 16-bit addresses
(MOVX @DPTR). In this application, it uaes strong -ntemal puli-ups when emitting 1's. Dwring accesses Lo extemal Dala
Memory that use B bit eddresses (MOVX @RI}, Pan 2 ransmits the contents of the P2 spadal function register.

It also raceives high-arder addresses and control s.gnale during program vakdation.

It can drive CMOS inputs without external pul-ups.




Pin Name Typs | Description

P3.o:T /0 |Port¥
Is an B-bit bi-directional 70 port with intermal pull-ups. Port 3 pins that have 1's written to them are pulled high by the intemal
pullup transistors and can be used as iNputs in B4 siale. As Inputs, Port 3 pins tha are being puited low externalty wik ba a
source of curment {J, , see saction "Electncal Chansctaristic™) bacause of the internal pul-ups,
The cutput fatch corresponding to 8 secondary functian must be programmed 1o one for that function to operste {sxcegt tor
TxD and WR), The secondary functions sre sssigrad 10 tha pina of port 2 as follows:
P3.0/RxD:
Reoceiver data input (asynchronous) or date Inputtoutput (synchronous) of the sarial Interface
P3.1MxD:
Transmitter data outpul (asynchronous) or dock autput (synchronous) of the sedal interface
P3.2/INTD:
External interrugt 0 nputfimer 0 gste control inpat
P3ANNTT:
External mterrugt 1 inputitimer 1 gate control nput
P3.4/TC:
Timer G cournar input
P3.5T1:
Timar 1 counter Input
P3.8WR:
Extenal Data Memory write strobe: [atchas tha deta byte from port @ Into the extarnal data memory
P2.T/RD:
External Data Memory read strobe: Enables the axternal data memory.
It can drive CMOS inputs withou! externel pull-ups,

P40y 1 |Portd:
Is an 2-bit bi-diractional X0 porl with ntemasl puit-ups. Port 4 ping that have 1's witten to tham are pulled high by the internat
pull-ups and can be used as inputs In this state. As Inputs, Port 4 pins that are being pulled low externally wil be a sourcs of
current (1L, on the datasheet) becausa of the nitemal pull-up transistor.
P4.0
P4.1:
1t can drive CMOS inputs without axtemal pull-ups.
Reset;

RESET O | A high level on this pin during two machina cyckes while the osdllator is running resets the dévice. An intemat pull-down
resislor to V55 permits power-on reset using only #n external capecitor to VCC.
ALE:

ALE 0 An Addross Lateh Enable output for latching tha kew Byte of the address during accessas to the axternal memory. The ALE Is
activaled every 1/8 oscillator periods {173 in X2 mucha) except during an extemal dala memory access, ¥When instructions are
gxacuted from en mtemal Flagh (EA = 1), ALE gemeration can be disabled by the softwars.

PSEN:

The Program Siors Enable output Is 4 conlrol sigrsl tht enables the gxternal program memeary of the Dus during extema)
PSEN o felch operations, H is activatad twica sach machine cycle during faiches from the external program mamory. However, when

executing from of the extemal program mamary two activetions of PSEN are skipped during each access 1o the extemal Data

memory. The PSEN Is not activeted for i fodch

EA:

EA 1 wWhen Exiarnal Access is held at the high level, mxtructions are fetched from the internal Flagh when the program counter is
less thon 8000H. When hekd at the low leve| A/TERCS1AC2 Meches all nstructions from the external program memory.
XTAL1:

XTALY | Input of the Inverting oscllator amplifier and input of the mtemal clock generalon circults.
To drive the device from sn exiemnal clock soufce, XTAL1 shoukd be driven, while XTALZ i3 left unconnected. To operate
above & fraquency of 16 MHzZ, a duty Cycle of 30% should be maintained.

XTAL2 o [XTALZ:

Output from the inverting oscilator amplifier.
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ICL7135

Data Sheet

41/, Digit, BCD Output, A/D Converter

The Intersil ICL7 135 precision A/D converter, with its
multiplexed BCD output and digit drivers, combines dual-
slope conversion reliability with +1 in 20,000 count accuracy
and is ideally suited for the visual display DVM/DPM market.
The 2.0000V full scate capability, auto-zero, and auto-
polarity are combined with true ratiometric operation, a!most
ideal differential linearity and frue differential input. All
necessary active devices are contained on a single CMOS
IC, with the exception of display drivers, reference, and a
clock,

The ICL7135 brings together an unprecedented combination
of high accuracy, versatifity, and frue economy. It features
auto-zero to less than 10V, zero drift of less than 1pV/°C,
input bias cumrent of 10pA (Max), and rollover error of less
than one count. The versatility of multiplexed BCD outputs is
increased by the addition of several pins which allow it to
operate in more sophisticated systems. These include
5TROBE, OVERRANGE, UNDERRANGE, RUNHOLD and
BUSY lines, making it possible to interface the circuit to a
microprocessor or UART.

Pinout

December 2000 Fite Number 3093.2

Features

+ Accuracy Guaranteed to $1 Count Over Entire 120000
Counts (2,0300V Full Scale)

Guaranteed Zere Reading for OV Input

1pA Typical Input Leakage Current

True Differential tnput

-

True Polarity at Zero Count for Precise Null Detection

Single Reference Voltage Required

Overrange and Underrange Signals Available for Auto-
Range Capabhity

All Outputs TTL Compatible
Blinking Outputs Gives Visual Indication of Overrange

Six Auxitiary Inputs/Outputs are Available for Interfacing to
UARTs, Microprocessors, of Other Circuitry

Multiplexed BCD Outputs

Ordering Information
TEMP. PKG.
PART HUMBER | RANGE (°C) PACKAGE NO.
ICLT135CPI 0to70 [28Ld PDIP E28.6
LTS
(PO:P)
TOP VIEW

[20] UNDERRANGE

CAUTION: Thass devices are tansive 10 alectoslahc discharge; kitow proper [C Handiing Procedures.

1SSHNTERSI or 321.T24-T443 | inderml arvt Deaign = 2 kratomn of Ioiwril Corporpion. | Copyrighs © el Gorporation 2000
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ICL7135

Absolute Maximum Ratings
Supply Voltage v+

Analog Input Voliage (Either input} {(Note 1} ., .

Retsronce Input Voltage (Elther Input). .. ... .. . Ve to V-
Clock InputVoltage . .. ................. ... 000 GND to V+
Operating Conditions

Temperature RENGE. ... vo v ocv et e 09C Lo TOVC

Thermal Information

Thermal Resistance (Typical, Note 2}

POIP Package . .........coiiiiiiianaan s

Maximum Junction Temperature
Maximum Stcrage Temperature Range
Maximum Laad Temperature (Soldering 10s)

CAUTION: Streases sbove those listed in “Absoiute Maximum Ralings” may cause permanent damege o the device. This is & siress only raling and operatian of the

device at (ase of sny olivar condiicns above those
NOTES:

din the op

of this ap

1. Input voltages may exceed the suppty voltages provided the input casTent is lamited ta +100uA.
2. 0,4 Is measured with the component mounted on & kow effactive harmal conductivity test board in free air. See Tech Brief TBIT9 for details.

is nol impited.

Electrical Specifications V+ = +5V, V. =.5V, Ty = 25°C, fc  Set for 3 Resdinga/s, Urdeas Otherwise Specified

PARAMETER

TEST CONDITIONS

[ wn | 1 | max | unis

ANALOG (Motes 3, 4)

Zero Input Reading Vi = 0V, Vrerp = 1,000V -Q0000 | +00000 | +00000 | Gounts

Ratiometric Error (Note 4) Vi = Virer = 1.000V -3 0 +3 Counts

Linearity Over 1 Full Scale (Emor of Reading from Bast Straight Line) § -2V S Viy 5 +2V - 0.5 1 LS8

Differential Linearity (Cifference Between Worse Cass Step of VIV S v - 0.09 E ]

Adjacent Counts and |dea) Step)

Rollover Error (Dfference ln Reading for Equal Positive and iy E AV =2V - o5 1 LSB

Negative Voltage Near Full Scale)} .

Noige (Peak-to-Peak Value Not Exceedad 5% of Time), ey }Vw = OV, Full scale = 2000V - 15 - pv

Input Leakage Current, bk T vy =ov - 1 10 pA

Zero Reading Drift (Note 7) Vi = OV, 0°C 10 70°C . 0.5 2 [

Scale Factor Temperature Coeflicient, Tg {Notes 5 and 7) Viy = +2¥, 09C te 709C - 2 5 ppmC

Ext. Ref. Oppm/°C

DIGITAL INPUTS

Clock In. Run/Hold (See Figurs 2) VinH 28 22 . v
VINL - 18 08 v
[} Yig=ov - 0.02 Q1 mA
IINH !VN* 5y - o1 10 PA

DIGITAL OUTPUTS

All Outputs, VoL Tigy = 1.6maA - 025 | 040 v

B1,B2, B4. B8, D1, D2, D3, 04,05, Vou ;Igﬂt-fmA 24 4.2 - v

BUSY, STROBE, GVERRANGE, UNDERRANGE, POLARITY, Vo ; oy = -10pA 4.8 4.99 - v

SUPPLY

+5V Supply Range, V+ : +4 +5 +6 v

-5V Supply Rangs, V- ! -3 -5 -4 v

+5V Supply Curent, I+ fe 0 - 1.1 30 mA

-5V Supply Current, - fo=0 - 08 30 mA

Power Disslpation Capacitance, Cpp va Clock Freguancy - 40 pf

CLOGK |

Clock Frequency {Note ) I [oc T 2000 | 1200 | khz

NOTES:

3. Tested in 41.'2 dipit {20,000 count) circuit shown in Figure 3. {Clock frequency 120kHz.)
4. Tested with & law dielectric absorpion integrating capacitor, the 2742 INT QUT resistor sharted, and Ryyt = 0. See Componen! Value Selection

Discussion,

5. The temperature range can be extended to 70°C and beyond as long 89 the suto-zera and reference capacitors are increased o absofb the

higher leakage of the ICL7135,

8. This specification relates ta the clock requency range over which tha ICLT123 will comectly perform its various functions See "Max Clock
Fraquency” seclion for imitetions on the dock frequancy renge i » system.

~

. Parameter guarantesd by desipn or chamcterizaton. Not production tested,




DS1820

DALLAS

SEMICONDUCTOR

DS1820

1-Wire™™ Digital Thermometer

FEATURES

& Unigue 1-Wire TM interface requires only one port pin
for communication

* Multidrop capability simplifies distributed temperature
sensing applications

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

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

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

® User—definable, nonvolatile temperature alarm set-
tings

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

+ Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive aystem

DESCRIPTION

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

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

PIN ASSIGNMENT

BOTTOM VIEW
NC = 1 16 = NC
NC— 2 15= NC
NCE— 3 14 = NC
NC— 4 13/ NC
NC— 35 12— NC
NC = 6§ 1M/ NC
vob— 7 10— NC
po— 8§ 9 =2 GND
D51820 D618208
PR35 PACKAGE 18-PIN SSOP
See Mech. Drawings See Mech, Drawinge.
Section Saction

PIN DESCRIPTION

GND - Ground

DQ - Data InfOut
Voo — Optiona!l Vpp
NC - No Connect

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

030398 127
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DETAILED PIN DESCRIPTION

PIN PIN
16-PIN SSOP PR35S | SYMBOL DESCRIPTION
9 1 GND Ground.
8 2 DQ Data Input/Output pin. For 1-Wire operation: Open drain, (See
*Parasite Power” section.)
7 3 Voo Optional Vpg pin. See “Parasite Power” section for details of
connection,

05168208 (16—pin SSOP): All pins not specified in this tzble are not to be connected.

QOVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the DS1820. The DS1820 has three main data
components: 1) 64-bit lasered ROM, 2) temperature
sensor, and 3} nonvolatile temperature alarm triggers
TH and TL., The device derives its power from the
1=Wire communication line by storing energy on an
Intemal capacitor during periods of time when the signal
line is high and continues to operate off this power
source during the fow times of the 1-Wire line until it
returns high to replenish the parasite {capacitor) supply.
As an altemative, the DS1820 may also be powered
from an external 5 volts supply.

Communicalion to the DS1820is via a 1-Wire port. With
the 1-Wire port, the memory and control functions will
not be available hefore the ROM function protocol has
been established. The master must first provide one of
five ROM function commands: 1) Read ROM, 2) Match
ROM, 3) Search ROM, 4) Skip ROM, or 5) Alam
Search. These commands operate on the 64-bit
lasered ROM portion of each device and can single out

DS1820 BLOCK DIAGRAM Figure 1

a specific device if many are present on the 1-Wire line
as well as indicate to the Bus Master how many and
what types of devices are present. After a ROM function
sequence has been successfully executed, the memory
and control functions are accessible and the master
may then provide any one of the six memory and control
function commands,

One control function command instructs the DS1820 to
perform a temperature measurement. The result of this
measurement will be placed in the DS1820's scratch-
pad memory, and may be read by issulng a memory
function command which reads the contents of the
scratchpad memory. The termperature alarm triggers
TH and TL consist of one byte EEPROM each. If the
alarm search command is not applied to the DS1820,
these registers may be used as general purpose user
memory, Writing TH and TL is done ueing a memory
function command. Read access to these registers is
through the scratchpad. All data is read and written
least significant bit first.

DQ - 64-BIT ROM
AND
1-WIRE PORT
INTERNAL Vpg
POWER
Vo SUPPLY
BENSE

MEMORY AND
CONTROLLOGIC

TEMPERATURE SENSOR

SCRATCHPAD

L

A-BiT CRC
GENERATOR

HIGH TEMPERATURE
TRIGGER, TH

LOW TEMPERATURE
TRIGGER, TL

Q30538 227



051820

USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TO OTHER 1-WIRE

+5V
47K

upP &

DEVICES
D51820

£ V
¥O ————— (O exTERNAL +8V SUPPLY

OPERATION — MEASURING TEMPERATURE
The DS1820 measures temperature through the use of
an on-board proprietary temperature measurement
technique. A block diagram of the temperature mea-
surement circuitry is shown in Figure 4.

The D51820 measures temperature by counting the
number of clock cycles that an oscillator with a low tem-
perature coeflicient goes through during a gate period
determined by a high temperature coeflicient oscillator,
The counter is preset with a base count that comre-
sponds to -55°C. If the counter reaches zero before the
gate period is over, the temperature register, which is
also preset to the ~55°C value, is incremented, indicat-
ing that the temperature is higher than -55°C.

Althe same time, the counter is then preset with a value
determined by the slope accumulator circultry. This cir-
cuitry is needed to compensate for the parabolic behav-
ior of the oscillators over temperature. The counter is
then clocked again until it reaches zero. [f the gate
period is still not finished, then this process repeats.

The slope accumulator is used to compensate for the
nor—inear behavior of the oscillators over temperature,
yielding a high resalution temperature measurement.
This is done by changing the number of counts neces-
sary for the counter to go through for each incremental
degree in temperature. To obtain the desired resolution,
therefore, both the value of the counter and the number
of counts per degree C (the value of the slope accumu-
lator) at a given temperature must be known.

Internally, this calculation is done inside the DS1820 to
provide 0.5°C resolution. The temperature reading is

provided in a 16-bit, sign—extended two’s complement
reading. Table 1 describes the exactrelationship of out-
put data to measured temperature. The data is trans-
mitted serially over the 1-Wire interface. The DS1820
can measure temperature over the range of -55“C to
+125°C in 0.5°C increments. For Fahrenheit usage, a
lookup table or conversion factor must be used.

Note that temperature is represented in the DS1820in
terms of a 1/5°C LSB, yielding the following S—bit format:

umse Lss
KN N KN EN KX KN ER EREREN

= =25°C

The most significant (sign) bitis duplicated into all of the
bits in the upper MSB of the two—byte temperature reg-
ister in memory. This “sign—extension” yieids the 18-bit
temperature readings as shown in Table 1.

Higher resolutions may be obtained by the following
procedure. First, read the temperature, and fruncate
the 0.5°C bit (the LSB) from the read value, This value is
TEMP_READ. The value left in the counter may then be
read. This value is the count remaining
{COUNT_REMAIN) after the gate period has ceased.
The last value needed is the number of counts per
degree C (COUNT_PER_C) at that temperature. The
actual temperature may be then be calculated by the
user using the following:

(COUNT_PER_C - COUNT_REMAIN)
COUNT_PERC

TEMPERATURE = TEMP_READ -0.25 +

030558 4127



DS51820

TEMPERATURE MEASURING CIRCUITRY Figure 4

SLOPE ACCUMULATOR
PRESET COMPARE
SET/CLEAR
LOW TEMPERATURE - PRESET BET
COEFFICIENT OSCILLATOR COUNTER
NG
=0 TEMPERATURE REGISTER
HIGH TEMPERATURE
COEFFICIENT OSCILLATOR COUNTER
STOP
=0

TEMPERATURE/DATA RELATIONSHIPS Table 1

DIGITAL OUTPUT DIGITAL OUTPUT

TEMPERATURE {Binary) (Hex)
+125°C 00000000 11111010 QOFA
+25°C 00000000 00110010 0032h
+1°C 00000000 02000001 0001h
+0°C 00000000 02000000 0000h
=lizoC 11111911 11111111 FFFFh
=25°C 14111111 11001110 FFCEh
-55°C 11141111 10010010 FF92h

OPERATION — ALARM SIGNALING

After the DS 1820 has performed a temperature conver-
sion, the temperature value is compared to the trigger
values stered in TH and TL. Since these registers are
8-bit only, the 0.5°C bit is ignored for comparison. The
most significant bit of TH or TL directly corresponds to
the sign bit of the 18-bit temperature register, If the
result of a temperature measurement is higher than TH
or lower than TL, an alam flag inside the device is set.

This flag is updated with every temperature measure-
ment. As long as the alarm flag is set, the DS 1820 will
respond to the alarm search command. This allows
many DS1820s to be connected in paralle! deing simul-
taneous temperature measurements. |f somewhere the
temperature exceeds the limits, the alarming device(s)
can be identified and readimmediately without having to
read non—alamming devices,

030598 527



Using the SH75176 in an RS 485 Network

AppKit:
Using the SN75176 in an RS485 Network

This AppKit shows how to create a bi-directional RS485 network using the Texas Instruments SN75176 Difierential Bus Transceiver
chip and a Parallax BASIC Stamp single-board computer.

Deacription

R$485 is commonly used to provide strong serial signals able ko withetand long cable distances {up to 4000 fee!) at high baud rates in
potentially noisy electrical environments. Twa wires carrying an RS425 signal (the A and B lines) provide a signal base from which
many devices can communicate. Twisled parr wire is recommended % long distances, but for shorl distances we recommend using 24
guage wire. Up to 32 devices can be connected to an R5485 data #ne with the SN75176 and communicate using a data protocol.
This is referred to as an RS485 network, or an RS485 drop network.

The heart of this communication is the Texas Instruments SN75176 Oifferential Bus Transceiver chip. This chip converts R5485
signals to RS232 TTL-leve! signals allowing devicas that traditiona’ly communicaia over standard RS232 serial connections to
communicate over a single two-wire RS485 network.

Hardware Interface

The SN75176 chip has only B pins. Here is how it is connected fo the BASIC Stamp:

BASIC
Stamp 1 o0r2 SNT5176 5V DC
P13
Connect to
1 RS485 Network
PO B and A Lines,
Vin respectively
Gnd -

The $N75176 requires 30 mA, thersfore we recommend driving anly one of these chips from the Stamp's Vdd pin provided no ather
components require current. Seting RE (Not Receiver Enable) lo Low, the R (Receiver) pin is enabled, allowing the Stamp to receive
any data coming over the A and B RS5485 network lines. Setting DE (Driver Enable) to High allows the Stamp to fransmit data over
the RS485 network. Voo and Vdd are electronic termms with the same meaning.

PARALAX A

sales [ technical support (916) 624-8333 « fax (916} 624-8003
stamptech@parallaxinc.com Page 1



Retaiving and transmiting serial data using the BASIC Stamp works ke this:

To Transmit data:

1) Set PO to High.
2) Use SERQUT on P1 to transmit the dala.

To Raceive Data:

1)  SetPOtoLow.
2) Use SERIN to receive serial data on P1

Sefting Up the Network

Using the SN75176 Int an RS 485 Network

An RS485 network operates with a controlier/siave communication pretecol. One controiler commands everything, and one or more
staves respond to the commands. This example usas one BASIC Starrp as the controller, and ong BASIC Stamp as the slave. The
ciuit shown below can easiy be expanded to have up b 32 BASIC St:mps commuricating on ong RS485 network by connecling

additional slaves to the network A and B lines,

Construct the network by folowing thess steps (3ee figure below):

1)  Build two identical circuils as shown below. Designate one to be the contrelier and the olher to be the slave.
2} On the controller connect the supplied switch between the BASIC Stamp's P2 pin and ground, and the 10K resistor
betwesn P2 and Vec as a pullup resistor. This makes the Ene +5 V unless a button is pushed in which case it goss fo 0

V.

3} On the stave connedt the supplied LED and resisior in stries between the BASIC Stamp's P2 pin and ground.
4)  Program the confroller Stamp with the supplied program “control.bas” if you are using a Stamp 1, or “control.bs2” of

you are using a Stamp 2.

5) Program the slave BASIC Stamp with the suppiied program “slave.bas™ if you are using a Stamp 1, or "slava.bsZ" if

you are using a Stamp 2,

6)  Flick the switch on the Controfier. The Stave LED will tum on of off depending on the controller's switch position,

See the program listings for detais of the software communication process.

Slave

Controller
Vdd
10K
R8485 Signals
P2 B
_ES1 3 Vin
"] Gnd
PARALLAX A

sales / technical support (916} 624-8333 « fax (916) 624-8003
stamptech@parailaxinc.com
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QOrder this document by LM311/D

@ MOTOROLA
LM311

LM211

Highly Flexible Voltage
Comparators

The ability to operate from a single power supply of 5.0V to 0Vort1sv
split supplies, as commonly used with operational amplifiers, makes the
LM214/LM311 a truly versatile comparator. Moreover, the nputs of the
device can be isolated from systam ground while the cutput can drive toads
referenced either to ground, the Ve ¢ of the VEE supply. This flexibility makes
it possible to drive DTL, RTL, TTL, or MOS logic. Tha output can also switch
voltages to S0V at currents to 50 mA. Thus the LM211/LM311 cen be usad o
drive relays, lamps or solenoids.

HIGH PERFORMANCE
VOLTAGE COMPARATORS

SEMICONDUCTOR
TECHNICAL DATA

Typlcal Comparator Design Configurations .

N SUFFIX
PLASTIC PACKAGE
CASE 626

Split Power Supply with Offset Balance

Single Supply

R

Cutput
1
D SUFFIX
PLASTIC PACKAGE
CASE 751
{SO-8)
Cutput Cutput PIN CONNECTIONS
Grd vee
Vee = VEE ﬂ"ﬂ
Input poariy is reversed when Inot polarity i reversed when Inputs Iil ] Output
G pin 15 used a3 an output. Gnd pin is used aa a0 oulput. ] [V] Balsnce/Strobe
vee [ [5] Balance
Load Referred to Positive Supply Strobe Capabiity
(Top View)

ORDERING INFORMATION

Operating
Device Temperature Range Package
LM211D Ta = 25° to +85°C S0O-8
LM3110 " " S0-&
M3 | TARERTOC | ppieop

& Motorala, Inc, 1996 Rev 5



LM311 LM211

MAXIMUM RATINGS (T = +25°C, urless otherwiss noted.)

Rating Symbol LM211 LM311 Unit
Total Supply Voltage vee + vegl 38 36 Vdc
Cutput to Negative Supply Voltage Vo-Vee 50 40 Vde
Ground to Negative Supply Yoltags VEE kv] 30 Vde
input Differential Voltage Vip +30 +30 Vde
tnpul Voltage (Note 2) Vin +15 15 Vdc
Voltage at Strobe Pin - VeeloVee-$ | Vec o Vo5 Vdo
Power Dissipation and Thermal Characteristics
Plasiie DIP Pp 825 mw
Derate Above Tp = +25°C RTLTTY 5.0 mwW/C
Operating Ambient Temperature Range TA -2510 +85 0te+70 °C
Oparating Junction Temperature TIgmax) +150 +150 °C
Storage Temperature Range Tatg -85 i0 +150 =85 1o +150 °C

ELECTRICAL CHARACTERISTICS (Vog = +15 V. VEE = =15 V, Ta = 25'C. unless otherwise noted [Note 11.)

LmM211 LM31
Characteristic Symbol Min Typ Max Min Typ Max Unit
Input Offse! Voltage (Note 3} vio mv
Rg < 50 ki), Ta = +25°C - 07 3.0 - 20 7.5
Rg £ 50 KL Tigw S TA S Thigh” - - 4,0 - - 10
input Offset Current (Note 3) T = +25°C iy - 1.7 10 - 1.7 50 nA
Tiow S TA £ Thigh - - 20 - - 70
Inpt Bias Currenl T = +25°C I8 - a5 100 - 45 250 nA
Tiow % Ta € Thigh® - - 150 - - 300
Yoltage Gain Ay 40 200 - 40 200 - vimy
Responsa Time {Note 4) - 200 - - 200 - ns
Saturation Veltage Yoo v
ViD $=5.0mV, 1g = 50 mA, Tp = 25°C - 0.75 15 - - -
VIp s=10mV, I = 50 mA, Ta = 25°C - - - - 0.75 15
Voo 245 V.VEE = 0. Tiow < Ta < Thigh'
VID £56.0 mV. lgink < 8.0 mA - 0.23 04 - - -
Vi £510 mV, lgjnk 5 8.0 mA - - - - 0.23 04
Strobe "On” Current (Nate 5) s - 30 - - 30 - mé
Qutput Leakage Curmrent
Vip 25.0mV, Vo= 35 V. TA = 25°C, Igtrohe= 3.0 mA - 0.2 o - - - nA
ViDztomy, Vo= 35V, Ta = 25°C, lytrobe= 3.0 mA - - - - 0.2 50 nA
VID 2 5.0 mv, VO= 35V, Tigw S TA € Thigh* - 0.1 0.5 - - - pA
Input Voltage Range (Tiow $ TA S Thigh®) VICR ~145 [-14Tt0 | +130 | =145 [-147t0 | +130 v
13.8 13.8
Positive Supply Current loe - +24 +6.0 - +2.4 +7.5 mA
Negative Supply Current (33 - -13 -5.0 - ~-1.3 -5.0 mA
"Tiow = -25°ClorLM21 Thigh ® +85°C for LM211
50 Cfor LM =+ 70 C for LM311
NOTES: 1. Offsal voitage. offset current and blas current specilications apply for a suply vollage range from a single 5.0 V supply up to £13 V supphies.

2, This rating appiees for £15 ¥ supplies. The positive input vokage Ikt is 35 V above the negalive supply. The negative input voltags imit is equal 1o the
negative supply voltage or 30 V below the pasitive supply, whichever i s

3. The offsel ges and offsel Qwen are the valuss required o drive the outpul within & volt of either supply with s 1.0 mA load. Thus,
Wase pacarmeters define an emor band and take Kito aston Sie “wors! <+se” effects of vollage gain and input impedance.

4. The responsa tima gpecified is lor a 100 mV input step with 5.0 mV overinive.

5. Do not short the stroba pin 16 ground; # ehould be current diiven sl 3.0 mA Lo 5.0 mA.

MOTOROLA ANALOQG IC DEVICE DATA
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Iﬂil&ﬂiﬂﬂ?ﬂﬂﬂﬂ"l‘iﬁﬂ'\“ﬂGlﬂ“i'a

#include <t89c51ac2.h>
#incluge<stdio.n>
N Convert Crystal 11,0592 ->> 18432 MHz =N Multiple 1.6 ,or eahch while = 5Sus,
shit TMDAT = PO"Q;
sbit TMDAT1 = p0~1;
sbit TMDAT2 = PD~2;
sbit LED_0 = PO~ 3;

unsigned int value_converled=0x0000," converted value */
bil end_of_converion=0; I software flag */
void seffalpon_initiadize (void) # Open Sesial Port to Connact.
f
TMOD = 0x20: // timer 1 mode 2 auto refoad
SCON = 0x52; /¥ 8-bit UART madle
TH1= 0xib; # 9600 Bn1
TRY = 1: ff run timer1
}
void ADC_INITIALIZE(vaid)
{
ADCF = 0x03;
£ init prescaler for adc clock */

 Fade = Fpariph/(2*(32-PRS)}, PRS -> ADCLK{a:0]*/

ADCLK = 0x086; 7 Fosc = 16 MHz, Fadsc = 153.8khz */
ADCON = 0x20: I Enablg the ADC */

EA=1; I* enable intemupts *f

EADC = t; F enable ADC Intermupt %

unsigned char getByle()

{
while(RI==0};
Ri=0;
return SBUF;
}

void readByle{unsigned char *tmp)
{
if{RI) *tmp = getBya();

}
vald sendByle(unsigned char tmp)
{

while {Tl == 0;

SBUF = tmp;

TI=9Q;
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void sendStnng(unsigned char *imp)
{
unsigned char j;
j=0
while (*(tmp+j)!= 0)
{
sendByte(*(tmp+)));

j*+

}
vold putHEX(unsigned char ACCU}
{
If (ACCU > 9) sendByte{ACCU+55); // convert to ASCH for A-F
else sandByle(ACCU+48); /! and for ASCH 0-9
t
vold putHEXX{unsigned char i)
{
unsigned char g;
8 =1i& Oxi; a >>= 4; putHEX(a);
PUtHEX(i & 0x0fY;
}

void pul_3digits_DEC(unsignea char buf)i/send buf as DEC to serlsi r
{
unsigned char DEC[3];
DEC[0] = bu#100; DEC[1] = (buf100)/10; DECI2] = buf%10;
PWHEX{DEC[A)); putHEX(DECI1]): putHEX{DEC[2]):
H
void put_4digits_DEC{unsigned int x}/send bul as DEC to senal /7
{

unsigned char DEC[4]:
DEC[0] = (x %10000)/1000; DEC[1] = (x %1000¥100;
DECI2] = {x % 100M10; DEC [3] = x % 10:
PUtHEX{DEC[O)): putHEX(DEC[1]): putHEX{DEC(2): paHEXDEC3]);
}
r
* FUNCTION_PURPOSE:this function setup Adc with channel 0 and 1, and start
* 10bits convertion.
* FUNCTION_INPUTS:void
* FUNCTION_QUTPUTSvold
“f
unsigned int Read_cahnnel{unsigned char CH)
{

ADCON &= ~0x07; I Claar the channe! field ADCON!2:0) ¥/
HADCON |= 0n06: * Setact channel 6 */
ADCON |= CH; # get seting channet to read (0 - 7}
ADCON &= ~0xaD; £ standard mode */

ADCON |= 0x08; I Start conversion */
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while(!end_of_convertion); £ walt end of convertion */
end_of_canvarion=(; * ¢lerar software flag *f

#iretum {{step * value_converted))./ return ADC Volt_in 1o Function

return {vafue_converted); # raturn ADC Read from INTERRUPT to Function
}
L —— ST

vold dmsec {unsigned int count)
{ " mSac Dalay 110592 Mhz
funsigned int i; r Keidvg.2*/
unsigned char i;
whila {count)
{
= 326: while (i20) b=; /200 *+remeremsermsvsensir
= 163; while (>0} i-; /200 reorsrerrmsesasmesiaine

count--;
b
}
void tmreset (unsigned char chipno)
{ I Reset TX */

unsigned it j; frreeeiestsimrms e
Hunsigned char i;
switch [chipno)
{
case 0:
TMDAT = 0; £ mov p2.00%
break;
case 1:
TMDAT1 =0; fmovp2.1,0*
break;
case 2:
TMDAT2 = 0; £ movp220°*
break;
H
i=167; 1103
h=200; #103

whilg (i>0) /7103 loop = 0 uS */
[ I Approx 900 uS
switch {chipna)
{
case O
TMDAT = 1; /* mov p2.0.0*
break;
case 1:
TMDATH = 1; oy p21.0*
break;

case 2:
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TMDATZ = 1;
break;

H

i=THa

while (i>0) F delay *f

}
void tmpre (unsigned char chipno})

{  Walt for Presence RX *
UNSIgRed Int i; f7es=sresrasessmmiresranens

flunsigned char i;

£ mov p2.2,0°%

switch{chipno)

{

case 0:
while (TMDAT) ; £ hop uri tmdat = Q ¢/
while {(~TMDAT}; £ loop uri imdat = 1 %/
break;

case 1:
while (TMDAT1} ; £ toop until imgat1 =0/
while (~TMDAT1}; £ loop until tmdat1 = 1%/
break;

case 2:
while (TMDATZ) ; 7 locp until tngat2 = 0 ¥
while (~TMDAT2); I loop until imdal2 = 1 %
break:

H

i= 7 /4

while (I>()

2
}
bit imrbit (unsigrec char ¢hipno)
{ I read one bit */

unsigned int i/”

Hunsigned char i;

I+

TMDAT = 1; 4+, i+ +; v+, 1++ /f 2

it dat;
switch {chipno)
t
case O:
TMDAT = 0; I++;
dat = TMDAT;
break;
case 1:

TMDAT1 = 0; i++; b++;

TMDATT = 9; 14+ i++; j+4; [++;

dat = TMDATY;
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break;

case 2:
TMDATZ = 0; i++; i++;
TMOAT2 = 1; (44 144, 14 +] 14+
dat = TMDATZ;
break;

1
i=13; i
while (i>0) i--; " Approx 65 uS */
return (dat);

}
unsigned char tmroyte (unsigned char chipno)
{  read one byte %
ungigned char i j,dat;
dat = 0;

for (i=1;i<=8;l++})

| = tmrbit (chipno);
dat = (j <= 7} (dat >> 1};

return (dat); # test with get some value for dat before and = tmrbit after, then show it.former bit must not change.
}
void tmwhyte (unsigned cher chipno, unsigned char dat}
{ I write one byte */

unsigned int if
funsigned char i;
unsigrad char;
bit testb;
for (j=1;j<=8;j+ +}

{estb = dat & Ox01;

dat = dat >> 1;
il {testb)
{
switch{chlpno) {
case
TMDAT = 0; I Write 1%/
edliv b I (4 2 I Approx 4 uS v
TMDAT = 1;
i= 13 e
while {i>0) I-; I Approx 65 uS */
break;
cgsa 1
TMDATI = 0; I Write 1/
b ik e b T Approx 4 uS*/

TMDAT1 = 1;
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efse

i=13;
while (i>0) i--;
break;
case 2:
TMDAT2 = 0; " Write 1/
(L A S LT N
TMOAT2 = 1;
i=13;
while {i>0} |--;
break;
}
}
{
switch{chipno} {
case 0:
TMDAT = 0: " Write 0 */
=13 in
while {i>0) |--;
TMDAT = 1;
4 it i ive; 12 I Approx 4 uS *f
break;
cése 1:
TMDAT1 = ;  Writa D */
=13
while ({i>0) I--;
TMDAT1 = 1;
P+ e i+
break;
case 2.
TMDATZ = 0; fWrite 0/
i=13;
while (i>0) i-;
TMDAT2 = 1;
[+ it b ] s
break;
1
}

vold tmstart {unsigned char chipno)

{

I ds1820 start convert */
tmreset {chipno);
tmpre {chipno);
dmsec (1}; /f 1 may tike former
lmwhyta (chipno, Oxcc);

" Approx 65 uS */

~ Approx 4 uS </

 Appros E5 uS °f

T Apprax 65 uS ¢/

 Approx 65 uS */

T Approx 4 us */

* Approx 65 S %

 Approx 4 5/

£ skip rom */
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IMwiryte (chipng,Dxd4);  convert */
}
unsigned char tmrtemp (unsigned char chipno) /Char
{
I read temp ~/
unsignad char a,b;
imreset (Chipno);
tmpre {chipna);
dmsec {1); ¥ 1
tmwbyte {chipno, Oxcc), /7 skig rom */
tmwbyte (Chipnp, Oxbe); 7/ convert */
8 = imrayte(chipna), /LS8 */ foyte 1
b = tmrbyte{chipno);  ~ MSB */ /ioyte 2/t
#ifl == Oxff) retum{(a<< 1)1} /¥ Chaek Negs'ive value
ifelse return {{a&0xtlg)<<1); 1/ Positive Value
riem = (a>>1) + 1;
fic = ((cla)<< 1)1; /¥ add 1 for check negative in last bit,{bit 0)
Flem = ¢;
retumn(a);
}
unsigned char DS1820_READ(unsigned char No)/char
{
funsigned char Data;
unsigned char Data;
tmreset{No); // TMER
tmpre{Np);
tmstar(No);
Data = tmrtemp(Na};// bit & = Net/Pos Sign, bit1 = 0.§ Sign. bit 2-8 = Temnp Data. (Total 9 bits)
/f Cal Point and Negative
return (Data):
freten ({Dete=>1) +1);

}

Commanad()

{
unsigned char a,mx = 0;
readByte(&r);
Switch(r)

{
case 13; // Tite
x=0;
sendString{"\r\n PRESS CHANELL TO READ DATA (1-7)7);
break;
case'1" HADCA Vot
m=0;
Hifituse a for keep reading end Multiple/
sendStrng(” in Voltage = *);
#fput_4digits_DEC(Read_cahnnet{0)* 0.2933)://can read 0 - 7 CH = & CH(s)
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case '2"

case ‘3"

printf(*%f,(Read_cahnnal{0}* 0.2933) mux = 300 V
sendString(" Volt{s)");
break;
# ADC2 Current
x=0;
sendString("rn Current = °);
ﬂpui_ddigils_,DEC(Read_cahnne:(1)'U.W&:‘S);’Ican read Q-7 CH = 8 CH(s)
Printf{~%M",(Read_cahnnel(1)"0.019552)):4 mix = 20 A
sendString(* Ampare(s)”;
break;
# Temp
=0
sendString(irn ROOM1's TEMPERATURE » %
8 = DS1820_READ(D);
{e80%x0%) {
pul_3digits_DEC{DS1820_READ(0)>>1);
sendSting(™.5%;

}

else {put_3digits_DEC(DS1820_READ(0)>>1), . send mani Value
sendString(*.0%;}

# read and send tamperatura from chip DS1825 number 0 (0-2)
sendString(" DEGREES(CELCIUSY);

break;

case '4":/Temp2

=0,
sengString("An ROOM2's TEMPERATURE = 7,

fout_ddigits_DEC({DS 1820_READ( 1))/ read and send temperature from chip 0S1820 number 0 (0-2
a = DS1820_READ(1};

i{a&0x01) {

put_3digits, CEC(DS1820_READ(1)>>1});

sendSting{".5");

1

else {put_3digits DEC{DS*820_READ(1)>>1); # send mani Valus
sendString(".0r):}

sendString{* DEGREES(CELCIUS)T);

break;

case ‘5" Temp3l

=0
senaString(rin ROOMY's TEMPERATURE = *);
a= DS1820_READ(2);
ifla&0x01) {
put_3digits_DEC{DS 1820_READ(2)>>1);
sendString(™.5%):
}
else {put_3digits_DEC(DS1820_READ(2)>»1); # send rmani Value
sendSting(".07);}
put_dcigits_DEC(DS1820_READ(2)); #**read and sand temperature from chip DS1820 number 0 (0-2}
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sendSling(" DEGREES{CELGIUSY);
break;
case "6"/P0.3{relay)
~=0;
sendString(vin LED P0.3 = 0x087);
LED_0 = 0x08;
break;
case 'T:/P0.3(relay)
x=0;
sendString(Win LED P0.3 = 0x00%;
LED_0 = 0x00;
braak;
}
}
vold main {voig}
{
senalpor_initializa();
ADC_INITIALIZE(),
PUtHEXX{Gx00};/7

while(1)
t
Command();
figetByte(&rx};
’
if{rx == 13}
{
sendString{WAn");
pul_4digits_DEC{Read_cahnnel(0)°0.2933); # Mex = 300 V 300/1023 ® Each step of 10 bit ADC,
put_3digits_DEC(Read, cahnnel(1)*0.004888): # Max = 5A  : &4023: Each step of 10 bit ADC.
pul_3digits_DEC(DS1820_READ(O};
put_3digits_DEC(DS1820_READ(1));
put_3digits_DEC{DS1820, READ{2));
}
"
Hex = 0;

r
* FUNCTION_PURPQOSE:Adc interrupt, save ADDH and ADDL intg an unagned Int
* FUNCTION_INPUTS vaid

* FUNCTION_QUTPUTS:vold

*

void il_Adc(void) interrupt 8

{

ADCON &= ~0x10;  Clear the End of conversion flag *f
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velue_converied = ADDH<<2, # save 8 msb bits *f
valus_converted (= (ADDL & 0x03); # save 2 Isb bits */
end_of_convertion=1; F setNag */

}
o =
Tunmninusssiouusenfemanfomef

Namespace WinApp4
Public Class Fermit
Inherits System.Windows.Forms.Form

Dim Conn As OleDbCanneclion = New CleDbConnection
Dim olecmd As OleDbCommand

Dim portsetting As Farm3 = New Form3
Dim commPortingex As Integer

Dim commSpeedindex As Integer

Dim commModelndex As Integer

Dim commFlowindex As Integer

Dim runmode As Integer

Dim string 1, string2 As String

Dim ds As DataSet = New DataSet

Dim dataAdap As QleDbDataAdapter

#Region *Windows Form Designer generated code *

Public Sub New()
MyBase.Naw(}

‘This call is required Dy the Windows Form Designer.
InitializeCompanant()
runmode =0

‘Add eny initlalization after tha InitializeCemponant() cell

End Sub

'Form averrides dispose o clean up the component list,
Protected Ovenoads Overrides Sub Dlspose(ByVal disposing As Booksan)
Il disposing Then
if Not (companents s Nothing) Then
componants.Dispose()
Eng If
End If
MyBase.Dispose(disposing}
End Sub

'Required by the Windows Form Designar

Privale components As System.ComponentModelIConiainer
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'NOTE: The fallowing procedure is required by the Windows Fo-m Designer

‘It can be modified using the Windows Form Dasigner.

‘Do nat modily it using the code editor.

Friend WithEvenis DalaGrid1 As Systemn.Windows.Foms, DataGig

Friend WithEvents Button1 As System.Windows,Forms.Bition

Friend WithEvents AddValus As System.windows.Forms.Buttan

Friend WithEvends SerialConnection1 As Sex.Commumications.SanslConnection
Friend WithEvents Button3 As System.Windows.Forms.Button

Friend WithEvents Label? As System.Windows.Forms.Label

Friend WithEvents TextBox1 As System.Windows.Farms.TextBox

Friend WithEvents Label8 As Systemn.Windaws.Forms.Lebel

Friend WithEvents Label9 As System.windows.Forms Labet

Friend WithEvents Label10 As System.Windows.Forms.Label

Friend WithEvents Labsl11 Ag System.Windows.Forms, Label

Friend withEvents Label12 As System.Windows.Forms.Label

Friend WithEvents Label13 As System Windows.Formns. Label

Filend WithEvenis Label14 As System Windows.Forms.Label

Friend WithEvents Label15 As System. Windows.Forms.Label

Friend WithEvents Label16 As System.Windows.Forms.Label

Friend WithEvents Label7 As System Windows.Forms.Labal

Friend WithEvents Lebel18 As System.Windows.Forms, Label

Friend WithEvants Label19 As System.Windows.Forms.Label

Friend WithEvents Label1 As System Windows.Forms. Label

Frieng WithEvents Label2 As System.wWindows.Forms.Labef

Friend WithEvents Labeld As Systemn Windows.Forms.Label

Friend WithEvents Labeld As System.wingows.Forms.Label

Friend WithEvents Labei5 As System.Windows.Forms.Labet

Friend WithEvents rxbox As System Windows.Forms. TextBox

Friend WithEvents txbox As Sysiem Windows.Forms.TextBox

Friend WithEvants voltbox As Systemn Windows.Forms.TextBox

Friend WithEvents ampbax1 A$ Systam.windows.Forms. TextBox

Friend WithEvants empbox2 As System.Windows.Forms, TextBox

Friend WithEvents tempbox1 As System.Windows.Forms. TextBox

Fitend WithEvents tempbox2 As System Windows.Forms. TexiBox

Friend WithEvents OleDbDataAdepteri As Systemn. Data.OleDb.CleDeDataAdapter
Friend withEvents OleDbSelectCommandi As System.Data.0leDb.O0ObCammang
Friend WithEvents OleDbinsertCommandl As System,Data.OleDb.OleDbCommand
Friend WithEvents leDbUpdateCommand1 As System.Data.CeDb.CeDbCommang
Friend WithEvents CleDbDeleteCommand1 As System.Dats.0laDb.OteDbCommand
Friend WithEvents QleDbConnection1 As Systern.Data.QlsDb.OleDbConnection
Friend WithEvents DataSet61 As WindowsApplicationd.DateSets

Friend WithEvents DateSet11 As WindowsApplicationd. DataSet1

Friend WithEvents QlsDbCommandi As Systemn.Data.QleDb.QleDbCenmand
Friand WithEvents SerlgiConnection? As Sax.Communications.SenalCennection
Friend WithEvents volichart As AxOWC10.AxChanSpace

Friend WithEvents ampchant2 As AxOWC10 AxChentSpace
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Friend WithEvents tempchart! As AxOWC10.AxChartSpace
Friend WithEvents tempchart2 As AxQWC 10 AxChariSpace
Friend WithEvents ampchart1 As AxOWC10.AxChartSpace
<System.Diagnosﬁcs.DebuogerStepThrough(P Private Sub Wi’ slizeCompanent()
Me.components = New System.ComponentMadel.Contginer
Dim resouvrces As &/stem.Resources.ResnurceMnager = New System.Resources.ResourceManager(GetType(Formt})
Me.CataGrid1 = New System.Windows.Forms, DataGrid
Me_DataSetB1 = New WindowsApplicationd. CalaSets
Me.Buttan1 = New Systern Windows.Forms.Button
Me.AddVatue = New System Windows.Forms.Buttan
Me._Buttond = New System Windaws.Forms.Button
Me.Label7 = New System.Windows.Farms.Label
Me.TextBox1 = New System.Windows.Forms. TextBox
Me.rxbox = New System.Windows.Forms. TextBax
Me.txbox = New System.windows.Forms. TexiBox
Me.voltbox = New System.Windows. Forms. TextBox
Me.ampbox1 = New System.Windows.Forms. TextSox
Me.ampbox2 = New System.Windows.Forms. TextBax
Me.tempbox1 = New System.Windows.Forms. TextBax
Me.tempbox2 = New System.Windows.Forms. TextBox
Ma.Labeld = New System.Windows_Forms.Label
Me.Labeld = New System.windows.Forms, Label
Me.Label10 = New System,Windows_Forms.Labe
Me Label11 = New System.Windows.Forms,Labe!
Me.Label12 = New System Windows.Forms.Labal
Me.Label13 = New System.Windows,Forms, Labet
Me.Label1d = New System  Windows.Forms_Labs!
Me.Label15 = New System Windaws.Forms.Label
Me.Label16 = New System.Windows.Farms.Labet
Me.Labe!17 = New Systern.Windows.Forms.Label
Me.Label18 = New System.Windows.Forms.Label
Me Label19 = New System Windows.Farms.Labet
Me.Labell = New System.windows.Forms.Labet
Me.Label2 = New System.windows.Forms. Labe!
Me.Labeld = New System.windows.Forms.Label
Me.Labeld = New System windows.Forms.Label
Me.Label5 = New System.windows.Forms.Labe!
Me.OleDbDataAdapter1 = New System,Data.OteDb.OleDbDataAdapter
Me.QleDbDeleteCommand1 = New System.Data.QleDb.OlaDbCommand
Me.QleDbConnection] = New System,Data.OleDb.OleDbConnection
Me.OleDbinsertCommand1 = Naw System. Data.Ole Do.OleDbCommand
Me.QleDbSelectCommand1 = Naw System,Data.OleDo.QlsDbCommand
Me.OleDblUpdateCommang! = New System.Data,0leCh.Qle DbCon-mand
Me.DataSett1 = New WindowsApplicationd DetaSet1
Me.OleDbCommand1 = New System.Data.OleDb.OleDbCommand
Me.SerialConnection? = New Sax.Cornmunicaﬁons.SeﬂaIConnecﬁnu’.Me.componen:s)
Me.volichan = New AxOWC10.AxChariSpace
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Ma.ampchan2 = New AxQWC10.AxChanSpace

Me tempchart1 = New AxOWC10.AxChartSpace

Me.temnpehart2 = New AxOWC10.AxChartSpace

Ma.ampchartt = New AxQWC10.AxChanSpace

CTypse(Me.DataGrid1, System.ComponentModel.iSuppertinitia! ze). Begininit{)
CType(Me.DataSet61, System.CompanentModeil.|Suppartinita ze).Beginimt()
CType(Me.DataSet11, Systern.CompanentModel.ISupportiniua ze).Begininit()
CTypa(Me.volichart, System.ComponsentModel.ISupport nitialize;. Begeninit()
CType(Me.ampchart2, System.CompanentModet.1Suppariniis™ze). Begininit()
CType(Me.tempchart1, System.ComponentMogel.ISupportiniia:ize).Bagininit(}
CType(Me.tempchan2, System.ComponentModel. [Supportintiatize) Bagininit(}
CTypa(Ma.ampchart1. System.CompanentModel.tSuppoaninitis” re).Begininit)
Me SuspendLayout()

*DataGnid1
Me.DataGrid1.DataMember = =
Me.DataGrid1.DataSource = Me.DataSet61.Table1

Me.DataGrid1.Font = New Syslem.Drawing . FortlAngsans New® 14.25', System. Drawing. FontStyle.Bold,

System.Drawing.GraphicsUnit.Point, CType(222, Byte))
Me DataGrid1, HeagerForeColor = Systen.Drawing SystemColosa ControiText
Ma.DataGrid1,Location = New Systemn.Drewing.Point{368, 16)
Ma.DataGrid1,Nams = "DataGrid1”
Me.DataGrid1.8ize = New System.Drawing,Size(640, 296)
Me.DataGrid1.Tabindex = 0

'DetaSets1
Me.DataSet61.DataSetName = "DataSet6"
Me DataSetf1.Locale = New Systam Globatization.Culturelnfo("en-uST)

+

‘Button1
Me.Biiton1,BackCaolor = Systemn,Drewing. SystemColors. InactaCaplion
Me.Button) FlatStyle = System.windows.Forms.FlatStyle. Flat

Me.Buitoni.Font = New Systemn.Drawing.Fon("EucrosialJPC®, 11 25!, Systern.Drawing, FontStyle.Bald,

System.Drawang.GraphicsUnil Point, CType(222, Byle))
Me.Buttont.Location = New System.Drawing.Point(84(), 672)
Me.Button1 Name = "Bufton1”

Me.Button1.Size = New System.Drawing.Size(104, 32)
Me Button1.Tabindex = 1
Me.Bulton1.Text = "aynnsvinay’

‘AddValue
Me.AddValue BackColor = System.Drawing.SystemColors. InectveCaptionText
Me.AddValue.FlaiStyle = System.Windows.Forms.FlaiStyls.Flat
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Me.AddValue.Font = New System,Drawing Font("EucrosiaUPC*, 14.25!, System.Drawling.FontStyte.Bald,
System.Drawing GraphicsUnit.Point, CType(222, Byte))

Me AddValue Localion = New System.Drawing.Poim(544, 650)

Me.AddValue.Name = “Addvalue*

Me.AddVvalue.Tablindex = 6

Me.AddValue, Text = "Add"

'Bution3

Me.Button3.Font = New System.Drawing.Font("Angsana New”, 15.75!, System.Drawing.FontStyle. Regular,
System.Drawing.GraphicsUnit.Point, CType{222, Byte))

Me.Buttond. Location = New System.Drawing. Point(840, 624)

Me Button3 Namag = “Button3”

Me.Butiond.Size = New System.Drawing.Slze{104, 32)

Me.Bution3 Tabindex = 25

Me.Button3.Text = *Cannection”

‘

'Label?

Me.Label? Foni = New System.Drawing Font("AngsanalUPC", 14.25!, System Drawing.FontStyle.Bald,
System.Drawing.GraphicsUnit. Point, CType(222, Byte))

Me.Label7.Location = New System.Drawing.Point(400, 352)

Me.Label7.Name = “LabelT

Me.Label? Size = New System.Drawing 5ize{96, 24)

Me.Label? Tabindex = 26

Me.Label7 Text = "Snynilayiur

‘TextBox1

Me TextBox1.Location = New System Drewing.Point{512, 350)
Me.TextBox1.Name = "TexiBox1”

Me.TextBox1.5ize = New Systemn, Drawing Size{248, 29)
Me.Text8ox1,Tabindex = 27

Me.TextBox1.Text = =

'xbox

Me.rcbox.Location = New System.Drawing.Point{512, 384)
Ma.rxbox.Name = rxbox”

Me.rxbox.Size = New System.Drawing.Size(160, 29
Me.ncbox. Tabindex = 28

Me.rxbox. Text ="

‘txbox
Me ixbox.Location = New System Drawing Point(512, 424)
Me Ixbox.Name = txbox
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Me.txbox.Size = New Systemn,Drawing. Size{180, 29)
Me.txbox.Tabindex = 29
Me.xbox.Text = =

+

woltbox

Me voltbox.Location = New System.Drawing.Polnt(512, 464)
Me.voltbox. Name = “voitbox”

Me.vollbox,Size = New System.Drawing. Size{ 160, 29}

Me voltbax.Tablndex = 30

Me voltbox.Text = =

‘ampbox1

Mg ampbox1 Location = New Sysiem,Drawing.Point(512, 504)
Ma.ampbax1.Name = "ampbox1*®

Me.ampbox1.Size = New System.Orawing.Size( 160, 29)
Me.ampbox1.Tabindex = 31

Me ampbox1.Text ==

'

‘ampbox2

Me.ampbex2.Location = New System.Crawing.Point(512, 544)
Me ampbax2 Name = “ampbax2*

Me.ampbox2 Size = New System.Crawing.Size(160, 29)
Me.ampbox2.Tabindex = 32

Me.ampbox2.Text ==

‘tempboxd

Me.termpbox1.Location = New Systern.Drawing.Point{512, 584)
Me tempbox 1.Name = “temphox1"

Me tempbax1.Size = New System. Drawing.Size(160, 23)
Me.tempbox1.Tabladex = 33

Ma.tempbox1.Text = =

"ternpbox?

Me.tempbox2.Location = New System.Crawing.Paint{§12, 624}
Me.temphbox2 Name = “tempbox2”

Me tempbox2.5ize = New System.Orawing.Size(160, 29)
Me.tempbex2.Tabindex = 34

Me tempbox2.Text = =

‘Labelg
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Meo.Label8.Font = New System.Drawing.Font(*AngsanaUPC", 14.25!, System.Drawing.FontStyle.Bold,
System.Drawing GraphicsUnit.Point, CType(222, Byte))

Me.Label8.Location = New Systern,Drawing.Paint(400, 335}

Me.Laweld.Name = "Labeld"

Me Label8.Size = New System.Drawing.Siza(96, 24)

e Label8. Tabindex = 35

Me Label8.Text = "wiimandds

‘Labeld

Me.Labeld.Font = New Systern,Crawing. Font("AngsanaUPC", 14.25!, System.Crawing.FontStye.Bold,
System.Drawing.GraphicsUnit.Point, CType(222, Byie))

Me.Label3.Location = New Systam_Drawing.Point(400, 428)

Me.Label.Name = *Labald"

Me.Label9.Size = Naw Systern.Drawing Size(96, 24)

Me.Label9.Tablndex = 36

Me.Label9. Text = “wanuinadifu

‘Labeii0

Me.Labeil0.Font = Naw System.Drawing.Fant("Angsana UPC", 14 25!, System.Drawing.FoniStyle.Bold,
System.Drawing.GraphicsUnit, Peint, CType(222, Byie))

Me.Label10.Location = New Systam.Drewing.Point{400, 466)

Me.Labelt).Nama = "Label10"

Me.Label10.5ize = New System.Crawlng. Size(96. 24}

Me.Lebel10.Tabindex = 37

Me.Label10,Text = "unfut®

‘Labe!

Me.Label11.Font = New System.Crawing. Fonl{®AngsanaUPC”, 14.25!, System.Drawing. FontStyle Bold,
System.Crawing.GraphicsUnit.Paint, CType{222, Byte)}

Ma.Label11.Location = New System.Drawing.Point{400, 506)

Me.Labet! 1.Name = "Label11”

Me.L sbet11.Size = Naw System.Drawing Size(96, 24}

Me.Labell1.Tabindex = 38

Me.Labell 1.Tax1 = "nyzuni®

"Label12

Me.Label12.Font = New System.Drawing Fo"AngsanallPC", 14,251, Syswemn.Drawing.FontStyle. Bold,
System.Drawing.GraphicsUnit.Point, CType(222, Byte))

Ma.Label12.Location = New Systam.Drawing Poini(400, 546}

Me.Label12.Name = "Label12®

Me.Labal12.Size = New System.Drawing.Size(96, 24)

Me.Label12.Tabingex = 39

Me. Label12.Taxi = "ntus2”
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‘Label13

Me.Label13.Font = New System.Drawing.Fant("AngsanalUPCT, 14.25!. System.Drawing,FontStyle. Bald,
System.Drawing.GraphicsuUnit.Point, CType(222, Byte))

Me.Labet13.Locallon = New System Drawng.Paint(400, 586)

Me Labet1 3. Name = Labal13"

Me.Label13.5ize = New Systern.Drawing.Size(96, 24)

Me.Label13.Tabindex = 40

Me Label13.Text = "gaamgiiy-

‘Labalta

Me.Label14.Font = New System.Drawing.Fant(CAngsanallPC™, 14.25!, System.Drawing,FontStyle.Bold,
Systemn.Drawing.GraphicsUnit.Paint, CType(222, Byte))

Me.Label14.Location = New System.Drawing.Point(400, 626)

Me.Label14 . Name = "Label14"

Me . Label14 Size = New System,Drawing.Size(96, 24)

Me Label14.Tabindex = 41

Me Labels4 Text = “gragiiz-

‘Label15

Me.Labet15.Font = New System. Drawing.Fent("AngsenalUPC®, 14.25!, System.Drawing.FontStyle.Bold,
System. Drawing .GraphicsUnit.Paint, CType(222, Byte))

Me Label15.Location = New System.Drawing.Point{696, 466)

Me Label15.Name = *Label15"

Me.Labe!15,5ize = New System. Drawing.Sl1ze{96, 24)

Me.Label15.Tabindex = 42

Me Label15.Text = “Tanif

‘Label16

Me Label16.Font = New System.Drawing.Font("’AngsanaUPC™, 14.28', System.Drawing.FontStyle.Bold,
System. Drawing.GraphicsUnli.Point, CType(222, Byte))

Me Label16.Location = New Systerm.Drawing.Point(696, S06)

Me Label16.Name = "Label16”

Me.Label16.5ize = New System.Drawing.Size{96, 24)

Me.Label16.Tabingdex = 43

Me.Label16.Text = "unai}

‘Label17

Me. Label17.Font = New System. Drawing.FontCAngsanaUPC’, 14.251 Systemn,Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit Point, CType(222, Byte))

Me Label17.Location = New System.Drawing.Point(696, 546}

Me.Label17 Name = “Label17"
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Me.cabel17.Size = New System.Drawing.Size(96, 24)
Me.Label17 Tabindex = 44
Me.Labe17 Text = “uminF

‘Labeli8

Me.Label18.Fant = New System.Drawing.Font{"AngsanaUPC", 14.25), System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit.Point, CType(222, Byte))

Me.Lapel18.Location = New System.Drawing. Point(696, 584)

Me.Label18.Name = "Label18"

Me Label1B.Size = New System.Drawing,Size(36, 24)

Me Label18.Tabtndex = 45

Me.Label18.Text = "gamuyminn”

‘Label19

Me.Label19.Font = New System.Drawing.Font{"AngsanaUPC", 14.25¢, System.Drawing.FontStyle.Boid,
System.Drawing.GraphicsUnit.Point, CType(222, Byte)}

Me.Labet19.Location = New Syslem.Drewing.Poini(B96, 524)

Me.Label19.Name = "Label19"

Me.Label19.Size = New System.Drawing Slze(96, 24)

Me.Label19.Tabindex = 46

Me Labelt9 Text = ‘s andue”

‘Label

Me.Labell.Font = New System.Drawing.Font("AngsanallPC™. 14 25!, System.Drawing. FoniStyle Bold,
System.Drawing.GraphicsUnit. Point, CType(222, Byte))

Me.Label . Location = New System Drawing.Paint(32, 64)

Me.Label1.Name = “Label1*

Me Labelt Size = New System.Drawing.Size(72, 24)

Me.Labelt. Tabindex = 48

Me.Labell, Text = “usaky*

'

‘Label2

Me Label2 Font = New Syslem,Drawing. Font{"AngsanaUPC", 14.251, System.Drawing.FontStyle.Bold,
System.Drawing.GraphicsUnit. Point, CType{222, Byte))

Me Label2.Location = New System.Drawing.Point(32, 192)

Me.Label2.Name = “Label2”

Me. Label2.Size = New System.Drewing.Size(72, 24)

Me. Label2 Tabindex = 50

Me.Labal2 Text = *nrzuat”

‘Label3
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Me.Labal3.Font = New System.Drawing.Font{"AngsanalUPC", 14 25!, System Drawing.FontStyle Bold,
System.Drawing.GraphicsUnit.Point, CType{222, Byte})

Me.Label3.Location = New System.Drawing.Point(24, 312)

Me.Label3d.Name = "Label3"

Me Label3.Size = New System.Drewing.Size(72, 24)

Me.Labeld Tabindex = 52

Me.Labeld.Text = "nrsuny”

1

‘Labeld

Me.Labeld.Font = New System.Drawing Font("AngsanaUPC", 14.25!, System.Drawing.FontStyle. Bold,
System.Drawing Graphics Unait.Paint, CType(222, Byte))

Me.Labald.Location = New System.Drawing.Point(24, 424}

Me.Labela.Name = "Label4"

Me.lLabela.Size = New Systern.Drawing. Size(72, 24)

Me.Labeld Tablndex = 54

Me.Labeld Text = “gouniit*

‘Labels

Me.Label5.Fon: = New System.Drawing,Font("AngsanalJPC", 14.25!, System.Drawing.FontStyle.Bald,
System.Drawing.GraphicsUnit Point, CType(222, Byte))

Me Lebel5.Location = New System.Drawing.Paint(24, 552)

Me.Label5.Name = “Label5"

Me.Label5.Size = New System,Drawing.Size(72, 24)

Me LabelS.Tabindex = 56

Me.Label5. Taxt = "ol

'‘OleDbDataAdapterl

Me CleDpDataAdapiert.DeletaCommand = Me.OleDbDeleteCommand1

Me OleDbDataAdapter.InsenCommand = Ma.OleDbinsertCommand1

Me OteDbDataAdapter1. SelectCommand = Me.OleDbSalectCommand?

Me QleDbDataAdapter1. TableMappings. AddRange(New System Data.Common. DataTableMapping() {New
Systemn.Data Common.DataTableMapping(Table®, ‘Tablet*, New System Data.Common.DataCotumnMapping() {New
System.Data Common.DateColumnMapping("Amp1', "Amp1*), New System.Data.Common.DateColumnMapping("AmpZ, "AmpZ’), New
System.Data.Common.DataCalumnMapping(index’, “Index"), New System. Data.Comman. DataColumnMapping('ne, "n<), Naw
System.Data.Common.DataColumnMapping{"Tempt®, “Temp*), New Sys*am.Data.Cormnmon.DataColumnMapping("TempZ,, “TempZ’), New
Systemn.Data. Common.DataColumnMapping('t<', “x*), New System.Data.Common.DataColumnMapping(™Volt™, VoIt

Me.QleDbDataAdapter.UpdateCommang = Me OleDbUpdateConmand1

‘OleDbDeleteCommand?

Me.QleDbDeleteCommand1.CommandText = "DELETE FROM Takts1 WHERE ([Index] = ?) AND (Amp1 = 7 OR 7 IS NULL AND Ampt
ISNUL" & _

L) AND (Amp2 = ? OR ? IS NULL AND Amp2 IS NULL) AND (Temp1 = 7OR?ISNULL AND * & _

"Temp1 1S NULL) AND (Temp2 = ? OR 7 IS NULL AND Temp2 IS NULL) AND (Volt = 7QR 7 & _
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“I1S NULL AND VoIt IS NULL} AND {rx =7 OR 7 IS HULL AND m IS NULL} AND {tx = 7° & _

“OR 7 1S NULL AND tx IS NULL)"

Me.QleDb0eieteCommand1,Cannection = Me.0leDbConnactigni

Me.OtleDbOeleteCommand1.Parameters. Add{New Sysiem.Data.OlaDb.QleDbParameter{*Criginal_Index",
System.Data.OleDb.OleDbType.Intager, 0, System.Data. ParameterDirect:on.Input, Fatse, CType(0, Byte), CType(0. Byta), "index’,
Systern.Data.DateRowVersion.Original, Nothing))

Me.OleDbDelateCommend?.Parameters Add{New System.Data. OleDb.OleDbParametar(*Original_amp1*,
System.Data.OleDb.0leDbTypa.Integer, 0, System.Data.ParameterDirex-on.Input, False, CTyps(D, Byta). CType(0, Byta), “Amp1”.
Systemn.Data.DataRowversion Orniginat. Nothing))

Me OleDoDeleteCommeand1.Parameters.Acd(New Sysiem.Detg DleDb.OleDbParameter("Original_Amp11°,
Systam.Date.OleDb.OleDbType.Integer, 3,

System.Data.ParameterDirection.Input, False, CType(0, Byte), CType(0, 3yte), "Amp1", System.Data.CataRowMersion.Qriginal, Nothing})

Me.OleObDeleteCommend 1. Parameters Add{New System.Date DieDb.OleDbParameter("Originat_Amp2*,

System.Data (ke0b.OleDbType.Integer, 0, System.Data.ParameterDives on.Input, False, CTypa(0, Byte}, CType(0, Byte), "AmpZ",
System.Data. DataRowVersion.Qriginal, Nothing)}

Me.OleDbDeleteCommand1.Parameters. Add{New System.Data OteOb.QieDbParameter("Original _Amp2t",
System.Cata.(teOb.OleDbType.Integer, 0, System. Data.ParameterDirect-on.laput, False, CType(0, Byte), CType(0, Byte), "Amp2*,
System,Data DataRowversion.Originat, Nothing})

Me.OleObDeleteCommand1.Paramaters Add(New System,Dsta.CleDb.OleDbParameter{*Qriginal_Temp1®,
System.Data.Qle0b.OleDbTyps. Intager, 0, System.Data.ParameterDirect on.input, False, CType(0, Byte), CType(0, Byte), “Temp1",
System.Data. DataRowVersion.Original, Nathing))

Me.OleDb0eleteCommand1.Parameters.Add(New System,Data.C30b.OleDbParameter("Original_Temp11°,
System.Data.0le0b.OieDbType.integar, 0, System.Data. ParameterDirect n.Input False, CType(0, Byte), CType(0, Byte), “Temp1-,
System,Data.DataRowVersion,Onginal, Nothing))

Me.QleDbDeleteCammand1.Parameters Add(New Systam.Data.CrsDb.OleDbParameter("Original_Temp2*,
System.Data,0le0b.CleDbType.Integer, 0. System.Data ParameterDirect sn.Input, False, CType(D, Byta), CType(0, Byte), Temp2”,
System,Data.DataRowVersion. Qriginal, Nothing))

Me QleXbDeletaCommand. Paremeters.Add{New System.Data Cr-Db.Qle DbParameter{ Qriginal _Temp21®,

Systemn.Data Qle0b.0leDbType.Integer, 0, Systemn.Data.ParemeterDirect: in.tnput, False, CType(d, Byte}, CType(D, Byte), “Temp2®,
System.Data DataRowversion.Original, Nothing))

Me.OleDbDeleteCommand. Parameters Addi{New Systern.Deta. O eDb Qe CoParameter{*Orniginal_Voir,,
System.Data.OteDb.OleDbType.integer, 0, System.Data.ParsmaterDiractian.input, False, CType(0. Byte), CType(0, Byte), “volr,
System.ata DataRowVersion.Original, Nothing})

Me.QleDbDeleteCommand1.Paramaters.Add{New Systam.Date.Ot2Db.OleDbParamater{™Qriginal_voH1",

System.Data (’eDb.OleDbType.Integer. 0, System,Data ParameterDiracton.input, False, CTypelQ, Byte), CType{0, Byte), “Volt",
System.Data. DataRowVersion.Originat, Nothing))

Me.OleDbDefeteCommand1.Parameters. Add(New
System.Data.0leDb.OleDbParameter("Originat_rx", System.Data.QleDb.QlsDbType, VarWChar, 50,
System.Data.ParameterDirection.input, False, CType(0, Byte), CType(0, Byta), 'nc, System.Data.DetaRowiersion.Qriginal, Nothing))

Me.OleDbDaleteCommendi.Parameters Add(New System.Data.OlDb.QleDbParamater("Original_rx1",

System.Data. QleDb.OleDbType. VarWChar, 50, Systern.Data.ParameterDirection tnput, False,
CTypel0. Byte), CTyps(0, Byte), *nc, System.Data.DataRowversion, Onginal, Nothing))

Me.QleDbDelateCommandi.Parameatars. Add{New
Systern.Data.OleDb.OleDbParameten"Original_tx", Systern.Data. OleDb.Ole©bType.varwChar, 50,
System.Data.ParamaterDirection.Input, False, CType{0, Byte). CTypa(0, Byt). "tx*, System.Data.DataRowversion.Original, Nothing))
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Me.OleDoDelsteCommand1.Parameters Add(New System.Data.OleDb.OleDbParameter(*Original_tx1",
System.Data.OleDb.CieDbType.VerWChar, 50, System.Data.ParametsrDirection.Input, False,
CTypel0, Byte}, CType{0, Byte), ", System.Data DataRowversion.Ong.nal, Nothing})

'CielbConnection
Me OleDbConnectiont.ConnectionString = “Jet OLEDB:Giobal Panial Bulk

Ops=2.Jet OLEDB;Registry Path=;.Jet OLEDB;Databese L* & _
“acking Mode=1;Data Source="D:\projectiprojectd8-04-02.mdo™=,Jet OLEDB:Engine Type® & _
"=5:Provider="Microsoft.Jet. OLEDB.4.0™,Jet OLEDB:System da*zbase= Jet OLEDB:SFP=F & _
“alse:persist security info=False:Extended Properties=;Mode=Snhare Deny None:Jet 0" & _
*LEDB:Encrypt Database=False;Jet OLEDB:Create System Datebase=Faise;Jet OLEDB;Don™ & _
"t Copy Locala on Compact=Faise;Jet OLEDB:Compact Without Replica Repair=False;U" & _
*ser |D=Admin;Jet OLEDB:Global Bulk Transactions=1"

‘OteDblnserCornrmand 1
Me OleDbinsertCommend1,.CommandText = “INSERT INTO Tab's1{Amp1, Amp2,
%, Termnp1 Temp?2, b, Volth VALUES (2, 7,7, 2, 7.7 & _
"7
Me.OleDb!nsenCommand1.Cannection = Me.OleDbConnection1
Me OleDbinsertCommand1.Perameters. Add{New
System.Data.OleDb.CleDbParameter("Amp17, System.Data.OleDb.OleObType.Intager, 0, "Amp17))
Me.OleDbinsenCommand1.Parameters.Add{Naw System.Data.C eDb. CleDbParameter("AmpZ",
System.Data.OleDb.OCleDbType.integer, 0, "AmpZ))
Me OleDbinsertCommand Perameters Add{New
System.Data.QleDb.OleDnParameter™nd, System.Date. QleDb.OleDhType VarWChar, 50, 'nc)
Me.OleDbinsertCommand1.Parameters. Add{New
System.Data.OleDb.OleDbParameter{(“Temp1”, System.Data.OleDb.OleDbType.Integar, 0. “Temp17))
Me.OleDbinsertCommand 1. Parameters.Add(New
Systemn.Data. QleDb.OlaDbParemetar{ Temp2”, Systam.Data.OleDb.CleDoType.integer, 0, Temp®)}
Ma.OleDblinsertCommand 1.Pararmeters. Add{New
System.Data.OlaDb .OfaCbParameten(*tc”, System.Data.OleDb.OleDbType. varwChar, 50, "))
Me.OleDblinsertCommand1.Parameters.Add(New
System.Data.OleDb.OleDoParameten(*Volt", System.Cata.Ole Do.OleCbType.Integer, 0, “Volt™))

‘OleDbSelectCommandt
Me.OleDbSelectCommandi.CommandText = *SELECT Amp1, Amp2, [index], rx. Temp1, Temp2, tx, Veit FROM Tabla1®
Me.OleDbSelectCommandi.Connection = Me.QleDbConnec ion 1

‘OleDbUpdateCommeand1
Me.OleDbUpdateCommand 1.CommandText = "UPDATE Tabla1 SET Amp1 = 7,
Amp2 =7 =7 Templ =7, TempZ = 7. bi = 2. Volt" & _
*= ? WHERE {[Index] = 7} AND {Amp1 = ? OR 7 IS NULL AND Amp1 IS NULL) AND {Amp2 =" & _
=7 OR 715 NULL AND Amp2 IS NULL) AND {Temp1 = P OR 715 NLLL AND Temp1 IS NULLY & _
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°ANC (Tempz = 7 OR 7 1S NULL AND Temp2 IS NULL} AND (vcit =7 OR 74S NULL AND V* & _
ot (S NULL) AND (m =? QR ? IS NULL AND rx IS NULL) AND {x =? OR? ISNULL A* & _
"ND t= 1S NULLY
Me OieDbUpdateCommandi.Connaction = Me.QleDbCennectun
Me.CieDbUpdateCommand 1. Parameters Add{New
System,Data.OleDb.OleDbParameter("Amp 1", System.Data.QleDb.OleZbType.Integer, 0, "Amp17)
Me.CieCbUpdateCommandi.Parameiers. Adg{New
System.Dala. OleDb.OleDbParameter"Amp2", System.Dala.Oke Db.OleGbTypea. Integer, 0, "AmpZ™))
Me QleDbUpdateCommanai.Parameters Add{New
Systern.Data.CleDb.OleDbParameten"nt®, System.Dala.OleDn.OteDbTyne VarwCnar, 50, rx7)
Me OleDbUpdateCommand? . Parameters Add{New
System.Data.OleDb.OleDbParametar("Temp1°®, System.Data.OleDb.OObType.Integer, 8, Temp1*))
Me QleDbtpdateCommandi. Paramaters, Add{New
System.Data.CleDb.OleDbParameter(Temp2", Systom.Data.OleDb.OleDbTypa Integer, 0. Termp27)
Me.OleDblUpdateCommend1 Pararneters. Add(New
System.Data.QleDb.OleDbParametar{("tx”, System.Data.QleDb.OQleDbTypa. VarWChar, 50, “tx")
Me.CleDbUpdateCommand1.Parameters.Add(New
Sysiem.Data.QleDb.OteDuParameter(™Voll', System. Data,OleDb.OleDbType.tnleger, 0, Velt*)}
Me OleDbUpdateCommandt.Parameters. Add(New
System.Data.OleDb.CleCoParameter("Original_Index”, System.Oala.OtsDb.ODbType.Integer, 0,
System.Data ParameterDirection.Input, False, CType(D, Byte). CType(J. Byte), “Ingex’, System.Dala,DataRowVersion Original, Nothing))
Me OleDLUpdateCommand1.Parameters. Add(New System.Da*a.0leDb.OleDbParameter(Original_Amp1®,
System.Data OleDb,CleDbType.Integer, 0, Systern,Data, PacameterDinection.Input, False,
CType(0, Byte), CType{0, Byte), "Amp1", Systom.Data. DataRowVersion Origingl, Nothing))
Me.QleDbUpdataCommeand?.Paramaters Add(New Systermn.Da‘a.0leDb.OleDbParameter(*Original_Amp11°,
System.Data.Qle0b.CleDbTypea.Intager, 0, System.Data. ParameterDiraction.input, Falsa,
CType(Q, Byle), CType(0, Byle), "Amp1", System.Date.DataRowVersion.Original, Nothing))
Me.QleDbUpdateCommand1.Parameters. Add(New System.Dg*a.0leDp.Ole DbParameter("Original_Amp2®,
System.Data.QleDb.CleCbType. Integer, . System,Data. ParameterDirection. Input, Falsa,
CType{0. Byte). CType{0, Byie}, "AmpZ", Systern.Data.DataRowVersion Qrniginal, Nothing))
Me OleDbUpdateCommandi,Parameters. Add(New System,Da23.0leDb.OleDbParameter("Original_Amp21*,
System.Data.OleDb.CleCbType.Intager, 0,

System.Data.ParameterDirectian.Input, False, CType(0, Byte), CType{d Byle), "Amp2", System.Data DataRowVaersion,Qriginat, Nothing))
Me.QleDbUpdateCommeand?, Parameters Add(New System.Da13.0leDb.OleDbParameter(Original_Temp1®,

Sysiem,DataOIeDb.‘OleDbType.Integer. 0. System.Data,ParameterDirection.input, False,

CType(0. Byte). CType(Q. Byie), Temp1®, System.Data.DataRowVersion. Qnginal, Nothing))
Me.OleDbUpdateCommand1.Parameters. Add(New System.D#83.0leRb. OleDbParameter(™Orniginal_Temp11®,

System.Data.OleDb.OleDbType.Integer, 0, System.Cata PeremeterDirection.input, False,

CType(0, Byte), CType(C, Byle), Temp1®, System.Data.CataRowWersion. Original, Nothing))
Me.OleDbUpdateCommand?.Parameters. Add(New Systermn.Dats.Clebp.OleDbParameter(®Original_Temp2-,

Syslem.Dala.0keDL.OleDb Type.Integer, 0, System.Dala. ParamewerDirection.input, False,

CType(0. Byie). CType{0. Byie), TempZ2". System Data.DataRowVersion Original, Nothing))
Me.OleDblUpdataCommandt.Parametars.Add(New System.Data.OleDb.OleDbParameter("™Qriginal_Temp21®,

System.Dala.0leDb.QleDbType.Integear, 0, System.Deta. ParameterDirection.input, False,

CType(0, Byte), CType(d, Byle}, "Tamp2”, System. Data.DataRowVersion.Original, Nothing))
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Me.(HeCoUpdateCommand1.Parameters. AddNew

System.Data.OleDb.QleDbParameten"Original_Volt', System,Data.CleC%.OleDbType.Integer, 0,

System.Data.ParameterDirection.lnput, Fatse, CType(0, Byta), CType(0. Byte), “Voit', System.Data. DataRowVersion.Oniginal, Nothing)}
Me.QleDblpdataCommanal. Parameters. Add{New

System.Data.OleDb.OleDbParameter(*Original_voit1®, System.Data OleDb OleCbType lnteger, 0,

System.Data. ParameterDicection.Input, False, CType(0, Byte), CTypes{0 Byte), “volt", System.Cata.DataRowVersion.Original, Nothing})
Me.QleDbuUpdateCommand1,Parameters. Add(New

Systern.Data OleDb.OleDbParameter("Original_rx", System.Data.Ole0b DleObType. varWChar, 50,

Systern.Data.ParameterDirection.input, Faise, CTypa(0, Byte), CTypel{Q. Byte), nc, System.Data.DetaRowversian.Onginal, Nothingh)
Me.CleCbUpdateCommand1.Parameters.Add(New System.Dats.OleDb.OleDbParameter{Original_rx1”,

System.Data.OleDb.OleDbType VarWChar, 50, System.Dats. ParametarD.rection.input, False,

CType(0, Byte), CType(0, Byte), *ne", System.Data.DataRowVersion Ongenal, Nothing)}
Me OleDbUpdateCommant1.Parameters Add(New

Systam.Data. OleDb OleDbParameter("Original_t«", System.Data.OleDb.GleObTyps VarWChar, 50,

System.Data. ParameterDirection.Input, False, CType(0, Byte), CTyps(0, yte}, b¢', System.Data.DataRowversion.Original, Nothing}}
Me.OleDbU pdateCommand1.Parameters Add(Mew System.Dats. OleDb.CleCbParameter("Qriginal  bx1”,

System.Data OieDb.OleDbType VarWChar, 50, System.Data, ParamaterC: rection.input, False,

CTyps(0, Byts}. CType(0, Byte), "tx", System.Data.DataRowVversion,Onguial, Nothing)}

‘DataSet11
Me.DataSet11.DataSetName = "DataSet1”
Me.DataSet11.Locale = New System.Globalization. Cullurelnfo{"en-US")

‘QleDbCommand

Me CleDoCommandi.CommandTexi = "SELECT Amp1, Amp2, [Ingex], e, Temp1, Temp?2, &, voll FROM Table1®

Me.OleDbCommand1.Connection = Me.QleObConnection

'SenalConnection2

Me. SerialConnection?. Break = False

Me.SenalConnection2 Enceding = CType{resaurces.GatObjsct{ SanaiConnection2. Encoding’), Systern.Text.Encoding)

Me SenalConnection2.0Options = New Sax.Communications Sena!Cplions("COM1%, 115200,
Sax.Communications.Parity.None, 8, Sex.Communications.CommStop8its.One, False, False, True, False, True, True}

Me.SaralCannection2, TransfarPath = Nothing

Me.SerialConnection2. TrensforProtocol = Sax.Communications. TransferProtocal. XmodemCro

‘voltchar

Me voiichart.DataSource = Nothing

Me.voitchart.Enabled = True

Me voltchart.Location = New System.Drawing. Point(128, 24)

Me voltchart.Name = “vohchart”

Me.volichar OcxState * CTypa(resources.GetObject(volichar.OcaState™), System. Windows.Forms.AxHost State)
Me.volichart.Size = New System.Drawing.Size(208, 104)

Me voltehan. Tabindax = 57
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‘ampchart2

Me.ampchart2, DataSource = Nothing

Me.ampchar2. Enabled = True

Me.ampchari2.Lacatlon = New Systemn.Drawing.Poini(128, 285,

Me.ampchart2, Name = “arnpchan2”

Me.ampchart2 OcxState = CType{resources.GetOblect{"ampchart2.OcxState”), Systemn.Windows.Forms.AxHost. State)
Me. ampchart2.Size = New System.Drawing .Stze(208, 104)

Me.ampehart2. Tabindex = 58

‘tempchart1

Me. tempchart1.0ataSource = Nothing

Me tampchan1.Enabled = True

Me tempcharti, Location = New Systern.Drawing Poin1(128, 40%)

Me tempchan1.Name = tempchani*®

Me tempchart1 OcxState = CTypelresources.GetObject(Tempchart1.OcxState’), System. Windows.Forms AxHost. State)
Me tempchart1.Slze = New System, Driwing, Size(208, 104)

Me.lempchart1.Tablndex = 60

‘

‘tempehan2

Me.tempchast2.DataSource = Nothing

Me.tempchart2.Enabled = True

Ma tempchart2.Location = New System.Orawing. Poinl{128, 538}

Me tempchari2. Name = “tempchari2”

Me tempchar2 OcxState = CTypelresources.GetObjeci(tempehart2. OcxState™), System. wWindows.Forms AxHost.State)
Me.tempchart2,Size = New Systern_Drawing.Size(208, 104)

Me.tempchan2 Tablndex = 61

‘ampchari1

Me ampcharti,DataSource = Nothing

Me ampchartt Enabled = True

Mg ampchart$.Location = New System.Drawing.Point(128, 152)

Me.ampchert? Neme = "ampchart1”

Me ampchani.OcxState = CType(resources.GatObject(>ampchartt.QcxState®), Sysiem. Windows. Forms. AxHaost Stata)
Me ampchart1.Size = New Systemn.Drawing.Size{208, 104)

Me.ampchart1.Tablndex = 62

‘Form1

Me AutoSceleBaseSize = New System Drawing.Size(9, 22)

Me BackColor = System.Drawing. SystemColors.inactiveCaptionText
Me ClientSize = Now Systern.Drawing.Size{1028, 746)

Me Controts. Add(Ma.ampchart1)
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Me Controls.Add{Me.tempchart2)

Me.Controls. Add{Ma.tempchart1)

Me.Controls.Add{Me.ampchart2)

Me. Controls.Add(Me.voltchart)

Me.Controls Agd(Me.Label5)

Me Controls Add{Me.Labeld)

Me Controls Add{Me.Labeld)

Me.Conlrols.Acd({Me. Labsl2)

Me Contrals.Add(Me.Label1)

Me Controls.Add(Me.Lebel19)

Me Controls.Add(Me.Lebel18}

Me Controls.Add(Me.Label17)

Me Conirols.Add(Me.Labe!16)

Ma Conirols.Add(Me.Label15}

Mg Controls.Add(Me.Label14)

Me Conirols.Add{Me,Label13)

Me.Controls.Add(Me.Label12}

Me Controls.Add(Me.Label11}

Me Controls.Add(Me.Labali0}

Me Controls.Add(Me.Label8}

Me Cantrols.Add(Me.LabelB}

Me Controls.Add(Me.tempbox2)

Me Controls.Add(Me tempbox1}

Me.Controls, Add(Me.ampbox2)

Mg Controis Adc{Me.ampbox1}

Me Controls. Add{Me voltbox)

Me Controls. Add{Me . bxbox)

Mea.Controls. Add{Me.nxbox)

Mea.Controls.Add{Me TextBox 1)

Me.Controls. Add({Me.Label7)

Ma. Controls Add(Ma.Buttond}

Me.Caontrois Add{Me Addvalue)

Me.Cantrols, Add(Me,Button1}

Me Centrols.Add{Me.DataGnrd1)

Me Font = New Systemn.Drawing. Font("Microsoft Sans Serif*, 14.25!,
System.Drawing.FontStyle.Regular, System.Drawing. GraphicsUnit. Point, CType(222, Byte))

Me Name = "Form1®

Me Text = Feynnisi¥ndaae

CType(Ma.DataGrid1, System.ComponentModal.tSupportinitialize). Endlni(}

CTyps{Me.DataSet61, System.ComponentModel 1Supportinitiaize} Endlalt(}

CType(Me.DataSett1, System.ComponentModel.ISupportinitiaize). Endinit(}

CTypelMe.volichart, System.ComponentModel. [Supponinitialize} Endinit)

CType(Me.ampchan2, System.ComponentModel.|Supportinitiatize). Endinit()

CType(Me.tempchart1, System.ComponenthModel.iSuppertinitialze). Endinit()

CType(Me.tempchart2, System.CompanentModal.iSupportinitialze} Endinit()

CType{Me.ampchart 1, System.ComponentModel.ISupporninitiaizel. Endinit()

Me Resumet ayout{False)




129

End Sub

HEnd Region

Turenrumsusnwiiensin

Privale Sub Form1_Load(Byval sender As Systam.Object. Byval e As System.EventArgs) Handles MyBase.Load
CteDpDataAdaptert Fili{CalaSet61, “table1”)

End Sub

Private Sub Button1_Click(ByVal sender As System.Cbject, Byval e As System.EventAngs) Handlas Button1.Click
Me Close()
End Sub

Private Sub Addvalue_Click_1{ByVvai sender As System.Object, ByVal e As System.EventArgs) Handles AddValue.Click
Dim sqadd As Sting =™ FauilnfufeysnAngs

I {rxbox. Text = ) Or {xbox.Texd = ™} Or (volthox.Text = =} Or (ampbox1.Text =
=) Or (ampbox2.Taxi = =) Or {tempbaxt.Text = =) Or (tempbox2.Taxt - =} Then
MessageBox.Show("njanileudsysiinny, Usufoynbilany, MessageBoxButions.OK, MessageBoxcon. Emor)
EndIf
Try
sgladd = "Insert into table 1{n¢, X, Volt, Amp1,Amp2, Temp1, Témp2)*
sqladd &= * values{” & box.Text & ™, " & xbox.Text &~ . ~ &
voltbox. Text & ™, = & ampbox1. Text &, * & ampbox2.Text &* . = & ympbox).Text &, ™ & tempbox2.Text & ™Y

with Conn
If State = ConnectionState.Open Then Close(}
ConnectignSiring = Me.OteCbCannection1.Connection3.ing
Openl)

End With

QOlecmd = New OlseDbCommand

With olacmd
CommendType = CommandType.Text
CommendText = sglAdd
Connection = Conn

ExecuteNonGueryl)
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End With

Catch errgrtoAdd As Exception

MessageBox.Show(*cannot add data , data entry error.”)

Finalty
Cann.Close()

End Try

Dim strCCann As String = “Provider=Microsoft.JET.OLECB.4.0,08a source=D:\\projectSerial. mdb*

i {rxbox.Text = *) Or (bxbox.Text = *} Or (voitbox.Text = =) Or {ampbox1.Text =
=) Or {ampbox2.Text = =) Or {tempbox1.Text = =) Or (tempbox2.Text = “) Then
Eng #f

sqladd = “INSERT INTQ Serial1 (e, tx, Vol Amp 1,Amp2.Temp1,Temp2)"
$qladd &= " values(™ & rxbox.Text & =, = & txbox. Text& * * & w:"box.Text
&™ " & ampbox1.Text &~ , "™ & ampbox2.Text &*, ™ & tempbox 1, Text & =, ™ & tempbax2.Text & =)

Try
wWith Conn
II. $tate = ConnectionState Open Then Clasel)
ConnectionString = strConn
Open{)
End With

Olecmd = New OleDbComrmand

with olecmd
CommangType = CommandType.Text
.CommandText = sqlAdd
.Connection = Conn
.ExecuteNonQuery()

End with

Catch errortoAdd As Exception

MessageBox.Show("cannot add data , data entry eror.”)

Finaley
Conn.Close()

End Try

dalaAdap = New QOleDbDataAdapter(sqladd, Conn)
dataAdap Fill{DataSet11, Senal 1"} ld¥ayalu dotaset Jorin Serva
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CieDbDataAdepter1.Fill(DataSet61, table1%)
volichart. CtiRefresh()
ampchart1.CtlRefresh(}
ampchart2.CiiRefresh()
termpchart1, CtiRefresh()
tempchan2.CRetresh(}

End Sub

Private Sub Acdvalue_Click(ByVal sender As System.Object, Byval e As System.Eventargs}
valtzharl. Refrash()
ampchart1.Refresh(}
ampchart2.Refresh(}
tempchart1 Refresh(}

ternpchart2.Refresh(}

string1 = TexiBox1.Text

mbox.Text = string1.Substring(3, 1) ' ,x
txbox Text = string1.Substring(2, 1} ' tx
voltbox.Text = string1.Substring(s, 3) volt
ampbex1.Text = stingt.Substring(B, 2) 'amp1
amphox2.Text = suing1.Substring(10. 2) ‘amp2
tempbox1.Text = siing1.Substring{12, 2) 'temp1
tempbox2.Text = siring1.Substring(14, 2} temp2
End Sud

Private Sub loadfrom3_road{ByVal sender As System.Object, ByVal e As lystem Eventangs) Handles Button3.Click
portsetting.Shaw{)
End Sub

Private Sub Button3_Click(Byval sender As System.Object, ByVal a8 As Syatem.EventArgs) Handles Buttond Click
poriseiting. ShoewDialog()
Dirm commindex As fnteger
commpPortindex = portsetting.Combopont.Selectedindex
commSpeedindex = porisefing.Combospeed.Selectedindex
commMedeindex = poriseting. Combomode Selectedindex
commFlowlndax = portsetting.Combocontrol. Selectedindex{)
If SenatCeonnection2.1sOpen Then
SerialConnection2,Close()
Eise
Try
Dim theParity As Parity = Parity.Even
i commModeingex = ¢ Then theParity = Partty.None

Dim theData8its As Integer = 7
+f commModelndex = 0 Then theDataBits = 8
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SeralConnection2.Options * New SerialOptions(ponisetting. Combopart. Text, _
Integer. Parse{poensetng.Combospeed. Texd), _
theParity.
theDataBns, _
CommStopBis Ons, _
portsetting. Combocontrol Selectedindex = 3, _
portsetting. Combocontral.Selectedindex = 2,
portsetting Combacontrot.Selectedindex = 1, _
Faise, _
True, _

True}

SerialConneclion?.Open()

Caich exception As Exception
MessageBox.Show{Me, String.Format{*Device Chat is unab:s to apen the
port:* + ControlCnars.Cr + ControlChars.L{ + “[0}", exception.Message), *Device Chat’, MessagoBoxButlons.OK, MessageBoxican.Siop)

End Try
End i
End Sub

Private Sub serialCannection2_DataAvailable{Byval sender As Object, Byvat e As EventaArgs) Handles SenalConnection2. DeteAvailable
* Time 1o pause afler reading In order to atlow input bufier 1o 1.1 up more
' Bim mseconds As integer = Convert Toint32{DelayTime. Text}

‘i mseconds > 0 Then
‘Thread.Sleep{mseconds)
'End If

Dim nByies As Integer = SerialConnection2. Available

' Notification ling saying we heve new data

‘listConversation.BaginUpdate(}

‘istConversation.tems.Add{Sting.Format(*{0} bytes of new data has amved on {1},
! nBytes, CType(sender, SeralConnection).Options. PoriMame})
‘istConversation.Selectedindex = listConversation.itlems.Count - 1

‘lisiConversation. EndUpdate()

' Now read the det and report it

I nBytes > 0 Then
Dim buffer(nByles - 1} As Byte
SeriatConnection?.Read(butfer, 0, butfer.Length)

Dim tmpstr, tmpstr1 As String
Tmpsir = Ulililies.CEncoda(butfer)
'If {Lmpstr = *r") Then

‘Impstr =™

‘Else
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mpsirt = tmpstr
‘End
‘TextBox2.Text = tmpstri

TexiBox 3. Texi,Inser{0, tmpsiri}

if TextBox1.Text.Length = 0 Then
Retumn * Nothing to do

End il

Try
Dim ab As Byle{} » Utilities.CDecoge{TexiBox1.Text)
"Say(System. Ervironment. UserName, TextBox1.Taxt}
SerialConnection2.Write{ab, 0, ab.Length)

Caltch
MessageBox.Show(Me, String.Format(*Error Cannct send™))

End Try

TexiBox1.Text ="~

TextBox1.Focus()

' SaylsenalConnection.Options.PoriName, Utilities.CEncode{buffar}}

End i
End Sub 'serialConnection DataAvailable

End Ciass
End Namespace
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