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ABSTRACT

Wood seasoning is a process necessity to control dry rate of wood for equilibrium
moisture with atmosphere condition for bring the wood to apply.  In the seasoning with the kiln.
The kiln to have a characteristic is compartment kiln and in the kiln to control temperature and
humidity.  The perfect system control of the kiln to short time for seasoning , to be level with
dry , no stress , no fault , and not for reduce strength of wood. The kiln to seasoning is faster
than seasoning in atmosphere,  because movement of the air pass to skin of wood is faster and
temperature in the kiln higher than temperature at atmosphere to press humidity of wood to go
out to skin is fasten but in practice  wood seasoning is not perfect because of the kiln have
a problem to control.  So manager of the kiln will be try to solve a problem to happened and

will be try to seasoning have a perfect.
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. = Number of grains of moisture
! § per cu.ft. Of air when saturated.

29 -6.6 1.24

40 4.44 2.86

60 15.6 5.8

80 26.7 11.1

100 38 20

120 49 34

140 60 57

160 il 91

180 82 140

200 93 208

220 100 302 (17.2 pound Absolute-pressure)
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A17190u7 4.2 FniuWuLine (Mangifera indica) 11003 (Kydia calycina.)

Moisture content of the Temperature Relative
wettest timber on the Dry bulb Wet bulb humidity
air-inlet side (%) °F C °F °C % (Approx)
Green 1130 43 104 40 75
60 116.6 48 104 40 62
40 120.2 52 104 40 53
30 1274 56 104 40 40
20 136.4 61 14 40 30
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91‘!11481];; 4.3 ﬁm%’n“lﬂﬂm (Cassia fistula) o (Tectona grandis) dUNDY {Cedreia toona)
WA (Dipterocarpus tuberculatus)
Moisture content of the Temperature Relative
wettest timber on the Dry bulb Wet bulb humidity
air-inlet side (%) °F °C °F °C % (Approx)
Green 107.6 42 101.3 38.5 80
60 107.6 42 100.4 38.0 76
40 113.0 45 104.0 40.0 72
35 116.6 47 104.0 40.0 64
30 120.2 49 1040 40.0 56
25 125.6 52 104.0 40.0 47
20 131.0 55 104.0 40.0 39
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Moisture content of the Temperature Relative
wettest timber on the Dry bulb Wet bulb humidity
air-inlet side (%) °F °C °F °C % (Approx)

Green 104 40 100.4 38 87

60 105.8 41 100.4 38 76

40 107.6 43 104 38 65

35 113 46 104 40 55

30 114.8 49 104 40 45

25 116.6 53 104 40 38

20 122 58 104 40 35

15 125.6 63 104 40 33
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Moisture content of the Temperature Relative
wettest timber on the Dry bulb Wet bulb humidity
air-inlet side (%) °F °C °F °C % (Approx)
Tifere 125 517 | 111 | 439 63
60-40 130 54.4 113 45.0 58
40-30 140 60.0 115 46.1 46
30-20 150 65.5 118 477 39
20-10 155 68.3 118 47.7 34
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'luTmﬂa'u'[mmaas’wﬁaﬁmmmaanmﬁmff2 na
uaﬂilmﬁ’ﬁ@“l*i’s’ﬂsxnau’luﬂ'lﬁtiw-u“wwﬁ'w,amlu
AU llsunsudonszuIunTs ISP

Amiuwos PsocsIRD+ Irovasna g ufailew'v
F12V (+0.5Vi13-0.5V) 16w EA/Vpp

fmiued PsoCsIRD+ Wrsviiinansd, douaedn «

~ o P
17 Whfivnt p2.7 uazdlouis sdn +5v W EA/vpp

EA

Vpp
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uUNA

External Access enable/Programming voltage input : 14
dmfvdonnisaadoninud Tdsunsueinniouen
nionwludalulnsnouInsawmesd

«0» Fanldlulnsnou Insawesandedumissanuh
Tusunsumeuen “17 @enlflulnsasulnsanssaade
sumiasanuiniolunensinil ﬁmf‘rﬂ'qﬁ'mﬁuwn
dmFunduyadiviunis Ilsunsumizeanuinely
TuTasneuInsames

- dmfuwes PESCSIRD+ ABIN1TLIIAU +12V (+5V,-5V)

- w5 U0s PRICSIRD2 ABINITUTIAU +5V

XTAL1

19

G

idunATuAYgIaININ e R FRIRReT (V1
»
XTAL2) nazownnisuon tunis 1Fnulnd vriluazan

XTAL2 a3anoauasduiuyszyramunnisss

XTAL2

18

o
(BIYA

dunafudygianinlsviveivesadiniamed (97
¥
XTAL2) uozvnniouenlumisldamind vriluazn

XTALI aSaneauazdufulszyramsoinioon
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52.1 nsdamiaanusivedlulasneulnsaaed P8OCSIRD?

Tu'luTnsneuInsaiaed MCS-51 wuuurarves Philips tues P8ICSIRD2

wirennuirtundnged 3 g fiemiaenus Isunsy (program memory) VMR

64 Alalud, miwanwiidoyn (data memory) 1 Alalud  uazmitonnudyasoy
~ o, v & T

(boot ROM) v11a 1 fila luAtiuestasasyf FCOOH - FFFFH FunuTlsunsunise

-Weudoyalumizenmuii lilsunsuvesluInsaeuTnsawef lunuu sp - st lsfam
minlnsldauyasen  wmissanwildsunsuszmnsadhfuesiienld 63 Alalud
5mmmﬁﬂﬁIﬂﬂm‘:ﬂmmx‘lﬁﬁﬁdaﬁuymﬂuﬁ’ duszdana i hiamrsnTdsunsy
o wuuuy 1P lumeaeduai1d  (gswaziBualdlumdrdiaves psocsirbz 1u

Wite IAP: In-System Application Programming)

5.2.1.1 wwanuddmiuiullsunsu (Program Memory)

wiuariidmiuduldsunnieSiuiiduyasd e wozdoyad
Ty 1o misanudridwmsviu Idsunsuuisean1didiu 2 daudoe
wiasanusr ldsunsuniwludalulnsnouInsansd (ntemal Program  Memory) i1ag
mieau$ llsunsunouen (Extemat Program Memory) — nwludalulasnouInsamed
(9§ MCS-51 SmirsanusriduTilsunsuld 4 Kbytes  Famirwanudreziu
fnyazees RoM lums I musaduldsunsmd 1 luda luInasaouInsnmes 18

i ldsendamsléniuioaudimouen

EXTERNAL
MEMORY
PROGRAM

64 Kbytes

2 5.7 assadssrdasaud Tdsunsyvesly TnsnouTnsaaos PROCSIRD2

msdenefuniontm TdsunsumeludalulnsaeuInsaae;  mwsndade
[ ] o P T or o -~ P =] L]
funuaanuiihlsunsuiiegnieludalulasasuinsaimei  wisldsunsuinnueg

»
amouendld  Taolswaudoyarianus 64 Kbytes nisidienldmisennadiTusunsy
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awsadonldimild 2 dnvair Ao denldmitsaiusinnludalnlnsnou Insamesat
a4 Kbytes TAUAUNUWANUIINIOUBNDN 60 Kbytes violonldmizonnusniouen

4 y
WIuUA 64 Kbytes fi 1anauaaaluning 5.7

5.2.12 dmiumieanudeya 1 Alatudhaniseenili 3 davfe
missanuddeyausududis 128 Tud fuoansaegfi con - 7FH
annrodidelffunyTaonssazuuyTaoder  missanuidndifuduiivedimany
i luvesluTasnou Insaimed Mcs-s1
wwauSWeyausudmuy 128 lud Tuoawsaegi soH - FFH duiufives
ToameiNadFuiruyie SFR (Special Function Register) am13aidnfiald luvasidoaiu
ﬁatﬁuv{uﬁtﬁuﬂaqa‘[ﬂvmmnn’i’ﬁa‘lﬁ'wné’amﬁ'nfu Semiremmiludniifdouas
milouduluTnsaeuTnsomed MSC-51 ‘I‘;If‘..lj'lu‘[]ﬂﬂﬁzﬂ'ﬁ
nsfamizon i Tibsunsu &S nudumisvesmissnai Tl unsudanun fe
64 Kbytes ( AWMU30000H fi FFFFH ) wiawarmh Tesunsufiegluda Mcs-st
1 Kbytes ( #1m14 6000H B3 0FFFH ) TunnsiFausifimualflulasaenInsanes 1§
mitsanudlsunsunieluniensuen  #18Tasnsnrugudygiufivi - EA
(External Access) wnmIF A <o dunsldminnusilibsunsumeusn
msdenldvuisanuiillsunsuezir ldmwigmisonnuir lilsunsuesh lAnnig
mironnurludumis 0000 - oFFFH  dududmisiideutuszniteanusiniety
Fumiaoanusinieueniiiiiy vinlusunsuegludumisfiiund OFFFR fuly
T TnsnouTnsamedsinsansefumiiearudmonensa luia i hdgg i EA
prianiu o wio«rr Amy  msdamdasanuililsunsuyesluInseoulnsamed

e MCS-51 witludanIng 5.8

EXTERNAL MEMORY PROGRAM

1000H

INTERNAL EXTERNAL
MEMORY MEMORY

PROGRAM FROGRAM
EA =1 EA= 0

0000H

¥
& A t ]

amfi 5.8 MsdaNufimisanudlisunsuuns MCs-51
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5.2.2 whganusweyamalu (Internal Data Memory)
Ed ’ []
wutveamizsanuieyaniolu 128 Tud molufidumiaood - 7FH Hamnse
1 ¥ L) o 4
urieonithudutonld dueaslunwd 5.9

A
52.2.1 WuMuG WS 00H - 1FH
S 32 ludeziniseendiu 4 ngu Sondi uusd (Bank) lundasunedil

o e { 4 d ' a o <
g dumds Awaaslunmi 5.9 AunlundazuuadgalfithisTaaes i idnuialy

RPN
5.2.2.2 Wunlud e 20H - 2FH
dudndmusaldnuiudneaz ludniediald fe s1amnsodedumys
a & ae ¥ =S ° ' o
wuniinldlaonse delifuauntonun 128 fa  dwuvvsvesiia e 7FH . msivni3dia
) | o 9 ¥ o 3 - ; A ﬂ QrEy o
Auniasuuiaveh dmshemldnadau - sallugumidvesly lasnouInsaans

ﬁ'. 4 i '3 1 ::
MCs-51 'Ylt:[ﬂﬂﬂﬂllUlJll'HﬁﬂﬂHﬂ']‘.lJQHiﬂUlﬂ‘ﬂ'}:ﬁ A WA YBILARIIH A1 5.5

AN 59 midananissanusfoyaniolu

A5 5.5 AumisvesTimaesd Ro-R7 Tuiuedane

Svameuuan Fames fumnus
0 RO - R7 00 - 07
1 RO-R7 08 - OF
2 RO - R7 10-17
3 RO- R7 18- 1F
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mstdendumiisilfnueesSTaaes Ro- R7 szdmunsiniia RS0 uaz RS1 ey
o o 4 ] ]
Tudivoians PSW F9vz 1énaise Ty

5.2.3 nwanudeyanieuen (External Data Memory )
lulasneuInsamefmnsodedumizonnuiayaniouon’ld 64 Kbytes
a A o i 'Y & v ] 2
wudnrinmisanuieyafisgludlulnsnouInsamed  Fuswsdemironnud
2 ; ? 4 ' 4.
ameuentiy e deamslduilumnfudeyaluvaza Tusunsufiamsmoumnn
" 1 P =
Aumisyemissanusayanisusnszegn 0000H - FFFFE  lumslfamusianse
] 1 P d’ P 1 o 9 5 o o -3 o
wiveunisvasiunvesmiteanuddeyganivuen  wnlfillunesadunanionain

wyan 14

ALE T .-

RD
PGL T IF PROGRAM
MEMORY IS EXTERNAL
DATA SAMPLED l
PO DPL ORR! FLOAT | I
ouT i [ |
P2 PCH OR P2 DPH OR P2 5FR OUT

amidi 5.10 laszunsunmvesms s ez iufindeyatumizenamiWeyamouen

msReRumuANNd By aMuuen
msandesudloyadumicsanuiayamsuendygiudie nidaareiunie
a o o
anudloyaniouonszdi po, P2, RD, WR  TaowesaPo szifludgaudumialudd
& as ° ' v o W
wiodoyn  dauweia P2 dudgygpadumidludgedygna R dudgygpanauguns
' 3 P o oA ¢ ¥ '
gudoynnmiae anusieyanouenszueniiviiielulninouInsaanidownisem
’ ® A U ¥ -] 4 l H'.
Joyavinmito anwdnwuen  Futlumsswdeyaninmissanuifeyaludumish
fmualagiSemaes DPTR vudu13ATianes A Fyapa wr Hudggnansuqumstiuiin

foyaaslumiienruidoyameousnzueniid e luTasnouTnsaimeidosmstiufin
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4 ° L
veyanlumianuirfeyaniouen  laezunumnwesmsdmdeyauastiuiindoya
asmbeanuiidoyanivuen HAAIRININ 5.10

a) External Data Memory Read Cycle

b) External Data Memory Write Cycle

' ° o ° ' o o H

widwanuieyoneusniisiunlfswin lulnireuInsamed Mcs-51  1fu

ainger 1% RAM uunaumdnidfumes 6264  faedmsidounslulnsneuInyamed

fiuminsanuirfioyaniouon RAM 6264 uaafanIng 5.1

P2.5
8264
CSsit
P24 A12 D7
P23 A1l D8
P2.2 A10 b5
P2.1 AD D4
P30 AS D3
8051 PO.7 AT Rz
PO.6 & Ag
P0O.5 05 Qs A5 Do
PO.4 0 4 a4 A4
PO.3 D3 Q3 A3
P0.2 b2 Q2 Az
PD.1 1 Q1 A1
P0.0 ) ao AD
ALE G OC\
RDV OE\
WRY WE\

A 5.11 nsdeluInsnon Insnapitu RAM 6264

A 511 Foyggier RD veaTuTnsnew Tnsamedezdefuut OF ved RAM uag
WR 9zdofil WE 484 RAM  dggnadimuadmmisvesmizonnusininnninneds
PO unzwoia P2 dygnaideyassinnvinnesaPo  msdedu RAM sildnuusadiody
n15Aef EPROM 11nABansas RAM mnan 1 alled 7408138 ludineante

AWMUV RAM LAAZAUTUIREINUNITABAY EPROM

524 anuiilumpihanwedhilasreuininines P89CsIRD2

uenen Philips vximswa luinsnouInsamed Mcs-s1  uvuuday o
aynsuTiuADIeai U Tsuns iy ISPLAZYLIAYBINLIBA NS WL aYTigails 64
Alatud uddaléRanndesvesnnuialunshendas  Tau PeocsIRD2 gnfmuald
Wanldida 6 lwdadygroanimnioiude 1 ueiuleda  FuSendndanh

TulnsnouInsamed MCS-51  wmigm 2ot udfounseaanws 2 Wivfuuuy
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1a3g 188 28m 1 TUsunINUULYUIY (Parallel programming)  edpaldinteeltlsuny
AUUBA DI ALL- 11 493 Hi-Lo Systems iiiudu  usioasninuirawudee liannse
v » ' »
Whsunduanldon  wude aunssndsusnudqldfveniufion
Tunmisvhau 1 seunde 1 unduluia FfglululasnouInsaned Mcs-si
wangwldonm 12 munawesdygieuinm  ufefidyguuiin 12 MHEz naily
¥
M 1 TmAalididu 1 us wielianund lumsiauniolu 1 Mz daiudh
o o [] o -
Aeamsnsanuiwesmsinumely  awnsomdnamnuddyananninims
#1912 wazddoensmianIaives 1 seumsiinunio 1 unFulesa B8 Tamsm
] @ [ o o 1 A
anduveannuIlumisiinunielvveslulaseoulninans UALHD4910
P8OCSIRD2 fanwdndwnddu 2 v Ssaunseaplflugasmanus umsen
1 ar d’ o 0 o o = v = &
mildasdl  anslumsdaouanelu = anuddgansundn @insansafivl XTAL]

uag XTAL2) /enariu 1 undulmia = 1/ anudilumsiemeesinlnsnoulnsaass

5.3 %’ﬂgnw&ugmﬁﬁlﬁ'ﬂﬁaaﬂ’ﬁ I'c

I’C 69311910 Inter - IC Communication Manedsmisfingedeaisseninled ms
doasdayadauseuu Pe Smiludninilwesnsdoarsfonjimmendnie deemsld
Todnie lugamnsofane Faou uasaruquaelfoedygaios 2 @y Taogwfld
doest] Ao SDA Futhimodygnadoyn uae scL Fadumedygnanninildiimua
fmaznrsha ’[mﬁ'fgmmﬁ”az nﬁ'uf:mm&mim%ﬁ’uqﬂnsm“lﬁmnnth1 & dah
Riwdfissdemedoyounsmodygraumimuesginididazda  vwmmdonaafuluds
wlms lauihlss@niam fhum'a'ﬁmuﬂuamﬂiﬁﬂ?aﬁnmﬁqﬁ‘m%'uﬁﬂﬁaqﬂnsafﬁoi
agiezldaiadoyn unzmafmusanzaninfiviusaesduniginisiuRoz)

auautianalilfemo spa wiemodeyaoynsy uazmoscL  Ansifinisdeda
Aummasilfuussiu +5 v Vaneanm e lfmeiiranzaedngsluvusi lidans
ﬁﬂ&iaﬁ\nuﬁ:ﬁuhu"lumiﬂmﬁ'uﬁ'ﬂ;iymmmuﬁmnﬁtﬁmﬂumaﬁmtymfﬂam 1a
rc fidasmstioneadayagae 100 Aladindeduiilulnuelnd  uosgedie 400 Alain
aodniiluTmuannudigs  gunsalfidesaveduuia Fe ssfedidnnuy v i
Radusznineme SDA uaz SCL hitdu 400 pF muddsgassiuuia r'c 19deya
FMSUNSI092 A1AD 7 1R (7 - bit addressing) #30 10 1@ (10 - bit addressing)

® Bit Transfer

foya1 fimszqndseenlifresrsnar 1 cLOCK Tnedeynfions SDA wdeansdl

Tuae# CLOCK 1funesn 1
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J

] |

f data line | change |

| stable; | ofdata |

| data valid [ allowed | MBCE21

AN 5,12 UAAI Timing Diagram Y84 Bit Transfer

¢ Start and Stop Conditions

ﬁamuﬁmmm SDA tagawdyana SCL fegluaouzld BUSY seiluasin 1
manldounrosonasn 1 Wuaein o voamedaya o SDA susfimodyaru scL du 1
Bunthimstmuaiten’ly START samsuldowlaann o iy 1 vesmwdga I SDA

Tuvazimedygnu scLdlu 1 Gonihmsdmuadeonly stop

P
DATA OUTPUT | \ | / X u
BY TRANSMITTER I L =
i
| i not acknowledge N\
DATA QUTPUT - j %
BY RECEIVER [ |
| ; acknowledge
SCL FROM
WER T N\ NN\
Lf_! clock pzlsa for
START
condition scknowledgement

MBCEG2

N1 5.13 UAA9 Timing Diagram 484 Start and Stop

¢ System configuration

gunsifidadoynidonh TRANSMITTER daugilnseffifudeyaeni: RECEIVER
unz qunsaifldmuquimemsfomsdeyadond MASTER uazeunsaiiignaluguein
MASTER 30071 SLAVE

¢ Acknowledge

s ludvesdeyaiigndasenheiasuuazdadail 1 hisda Fullededeyansy 1

ludezdoedaiin ACK awesnld 1 §in



SDA

SCL

START condition

AT 5.14 LARAS Timing Diagram 4949 Acknowledge

STOP condition

—_——d——fp——n
°

r
|
|
L

MEBCS22

5.4 P3eulsunsu Visual Basic iNefinAoNaineynIunas MSComm.
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¥
aouRameiluju AT Mowimualéled UART wes 16450 uay 16550 day

L d
noufiumei luju XT1 14le® UART wof 8250 lo% UART  mariiTussdusesaninidlu

T A = A & L]
uvuiifiuen (+sv) udeliussduduluannnasgu Rs232  waziieldnissuddoyn

3 o o/ i 9 @ { J
Auliszezloamniu  szduussduinueaszgruldoudiusefuus swudiqadu

o as o ¥ A @ = A ol
A131N 5.6 Elﬁﬂﬂﬂ'ﬁﬁﬂﬁTﬁmﬂﬁﬂﬁlﬂﬂWﬂiﬁﬂuﬂiﬂ ilﬁzﬂu']ﬂﬂ']iﬂ'w'lujﬂﬂﬁﬂﬁ]ﬂ i AT

STAUITIRY -3 V DI -12 V taz aoon “1” seilseiunssau3 v 12v

nouninined aeuninned founa vHaved
DB-9 DB-25 medgygna UL LY

1 8 Data Carrier Detect : DCD Input

2 3 Reciever Data : RxD Input

3 2 Transmitted Data : TxD Output
4 20 Data Terminal Ready : Output

DTR

5 7 Signal Ground : GND -

6 8 Data Set Ready : DSR Input

7 4 Request To Send : RTS Qutput
8 5 Clear To Send : CTS Input

9 22 Ring Inductor : RI Input

msiWouTisunsudao Visual Basic

MSComm

A - 1
iNoARRoNDIABYNT AT MSComm AowTnsa
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> r

dmfumslgau Visual Basic1 dudnei¥u 2 Wuduuiv visval Basic 958
Y ar [} 4 -
daasunou Insadmiunsdeatsrunesneynsuvesnoufiameinld Tnolu Visual

R o o 4 ’ w '
Basic 1705%% 2 a0y 3 wl¥¥ed MSCOMM.VBX  dauneidu 4 9zl43ed
MSCOMM16.0CX dmiumsnnufuszuulfiianms 32 da dmuly Visual Basic e
¥ »
¥u 5 eziiifes MSCOMM32.0cX winiu myizgnosnuuuan I ldauduszuy 32 da
o -

MSComm SawSoumiadonienti2 me  Meanuazainlumsdomsdoyn mausn Ao

msdemideyainszduiremgnisel (Even-Driven Communications) ifugiiunms
5 Ad o o o [y Qf o Qe [} d'l oW 1 J
IFauniidszaninminadmiunsasuauewuuiuiiule  iuiieddnusgndand

i o ¥ 3
wodaeynsy niananalduunlasii Data Carrier Detect: DCD 3941 Request To Send :
1 4
L o @ J
RTS 1An158] ONCOMMY84 MSCOMM  sganutsoastsiudygnaninldiudl  #ees
4 = = L) ik 1 1 -] P
nandaluswazdoaiidenmuanid CommEvent palll  drumadenfiaouilumsnse
' o a da A v d

ATMTOUMIAUNGNISEL  wazanudAsnaraniatudonisgiiuldoundacaisty

e Qr - Qo ¥ é Md’
AU anTA CommEvent ndanin I Tiliunsuhammuilandudren TiSoufoouds #9354
Waonldalullsunsuiifivunadn

aowInTa MSComm 1 Meuomugumshavemssaoynsuld 1 wedn &
TuTdsunsuiildamdesmsdndeduneinoynsuninndl 1 wedaszdosldnoulnsa

1 e A 1
MSComm w131 1 #1  iieniuguweineynsuiuudaznofaunams ausanasaoynsy
LS o l'd 1 H

uazuomrs rvesnIBumes sarunsonlfoulasidninasudlus i Control Panel

BaliinenInga MSComm seiiguaud (Property) INWIBMAWATY  LAAINITD

t 4
=]

A la 18 lon fail

o CommPort

Hunstimuaiazs s mesnoynsufidnog (COM1, COM2, COM3, COM4)
siliuums o
object.CommPort = [ value }

Tau Vatue 1A weanesneynsu vilavesdoymili Integer A1 Value aansndmua
8luaha 1 - 16 ESuduldi 10 dedimsdmusmudahmsdaneda ool fqaaudd
PortOpen nﬁﬁwas’m‘i',u‘lﬁﬁa;i'luszun MSCOMM a3 ndgnnauaastaflianan Eror 68
i Fomnedsqunraifaii hideglussuy Aufunm@ousunsufesuiuezdosimun
Funnisvesweiaoynsunouiild queuiid Poropen

e Setting

Hunsdmun uazeuaidasuen, wmisa, $ruvestiadeya , Snuaudiailave

junuums g
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object.Settings = [ value ]
fi Value Tiiadoymfuiuy sting Nguvudhy “BBBBPD,S” Tav BEBB W
[ »
Sawea , Pitlu wisa , D dhudnnuiadeya uas s duswruliatiade Tasdndudodil
wrgndmua i “9600,N,8.17
¢ PortOpen
° 1 3 o A 3
¥ lumsimua uazsumaniuzveansineynsuy eilauazllanesaeynsy
st 1o
object.PortOpen = [ value ]
' o a9 =1 = & =
f Value Hyiiadoymilunuunydu fo True MU False Taw True wwvaneda msda
s - ¢ 9 ¢ & o o ¢
WOSABYNIN UAE False 9znuT00e Mitlanesnoynsy dwmiumsilaneimiveziimandes
e Sudoyauaziivlesdedoyadas  naulnsa  MSComm  szilaneinoynsulay
o o A ’ 4 ey ] ] 1
SaluiAleonninTisunsy  Aeufiesldquaudd PortOpen Avsasrenanidinilonoud
» ¥
Auautd PortOpen VWnlddhmsdmuadumiisvsaneiaeynsyigndemTelal Hiwui
MSComm 9ziaasfeRaNnaIR Emror 68 USAR1%
$1naueuiA DRTTEnable 130 RTSEnabie 9xgmamiily False ndsnindanesna udth
il False nienntialusunsuudaifismuaHoziiuauiy
® Input
' 3 [ o o or
gn1 uazaumvudsyavinimeininiy
siluvumsIgan
cbject.Input
AuaulA InputLen dludafmuainnudidnusieye u laonuennid mnput 13

fvuam I InputLen iy 0 umsfmualiqaiennid mput iimsswdoyaluivives

¥
L4

fudoyoramuauasnaaanid mputMode i dmuasiinvesdoyad gaieud nput Sudh
w1 InputMode gafnuaiiu cominputModeText — faieruA Iput vzdamdaya
aduinlugiuuuvestenusiiadoyauvuiiy Variant &1 InputMode Amuaiiiu

comlnputModeBinary ~ aiaN1A Input wfiaﬂ'rﬁ’agaﬂﬁ'vuﬁu;ﬂum'lum‘s’t nazdoyaiiiu
LU Variant

* Output

Hlumsdewuuvesdoya lilfiviviesdedoya
ginuumsigam

object.Output = { value ]
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M Value i wasdsnusfimen ludaiiveidedoyn qaauiia ouput sunsold
lumsdsdoyadisnymiedoyaluuiiild Taomsdsdeyaiifuglnuudsnusezdos
fuadeyaiunuy Varan uositoyameluihuuy swing dwiumsdadoyatuni
Variant sgiidoyaniolundiuuy Byte

¢ DTREnable

14 lumsdiudiav Data Terminal Read (DTR) Tawdgynauuesy1 DTR 9aa9n
nonfiumes i TudRouanshneufiuneiniouiive fudeynuds siiavesdoymunny
Boolean Filuuunisldam

object. DTREnable = [ value ]

dlow DTR gafmuaans iy True filvn DTR szfieraugasin =1 (davhint
daweiauazazdiaamziy <o defintsTanesn deov DTR gadmuaaaneily Fase f
1 DTR weiianmuzasin “o* aasanar hitezldmdadansellanein

¢ RTSEnable

¥dmiuduuniian Request To Send (RTS) Tavan RTS szfudognaiidann
noufiumes hé Tuduitevedosdedoyn siiavasdoyaithimuy Boolean
suvunia e

object. RTSEnable = [ value |

# Valoe iluf1a01ug True u5o False iioBudia uioAcodan rTS Tay
True Wil SuudovIRTS
False  wvinudla Ametiiaw RTS (Hhuilaf)

(#1091 RTSEnable gnamualfidlu Trie 41 RTS sefianzanin «1» doidlanada
uasiiannizantn <07 ileiawesn

¢ EOFEnable

iWunrsdmuai MSComm sedydnusiuansduniugavosvosIng (End of File:
EOF) srninmsiudunadin dmudydnual EOF  madunnazngaseiudeyounz
ImgMsel OnComm  3zQAnszduIRii queaud CommEvent sfifumiiu 7 wie
ComEvEOF giivumislgem

object EOFEnable = [ value ]

Tao value ilumaniug True w3 False iesuuiia nisfmeiiansmauves
mem3el Oncomm ieasr9wudaydnual EOF Tay

True HUT3 (MAMIB Oncomm 9zgANIzdu IAYIIMIAI8 EOF

False 1111083 imgn159f Oncomm vz hignnszduIivinados eor (flusning)
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4 ) ¥ ] o s
{® EOFEnable Amualiiiiu Faise drumunuezhifimsasavaeudgdnuel
e CTSHolding
3 ° = o
F1¥mannson1eaeun1siiaueses Clear To Sent (CTS) TAniidnydnual
apsn 0" nis“1” Tassiewezifuydu True uag False §781 CTSHolding 11y True 41
TS weiianuzasiaily «17 &1 CTSHolding (4 False 11 CTS veijaomzasdnilu <o
silunums g
Object.CTSHolding
A P . = o ¢
iWiova cTS Wuaedn “0” ( CTSHolding = False) uazifiainliom aoulnsa
MSComm i)::ﬁ'muﬂiﬁ’ﬂmﬁuﬁa CommEvent ALY comEventCTSO (Clear To Send
Timeout) tagminszAulifamgnisal Oncomm
o4
* 1##)N138 Oncomm
L a4 . va i
1m@3al Oncomm 9QRASIAULIBR 1D IRUANYIA CommEvent Timsinfdumnlag
& = 1 u’: o A oo ] = o o J
euaawamanlaoulaamaniumnuduiiviula nisuaasderanaiafifativ
o m3l¥ MSComm iHemsfinAiearinms
]
1IN WaLIDOAYEI MSComm # 1dnava Tludniu szinldniimasudvie Aoy
v ¥
A lldanaauzuaznaiuguusmesaeynsuannsaiidie Taoldmdadad
DTREnable  ®wiudsliy DTR fiootn “0” nSe 17
RTSEnable  dmiudeliin RTS fiaoin «0” wie“1”

CTSHolding ~ thwnfuewaiaaiuzaine CTS 1ilanin “0” w30 “1

5.5 mteuneR g NBIABYNTN

*Nnwmmmnﬁuﬂﬂ;muﬁunn'ﬁupu (Basic instrumentation Amplifier) fLI39AY
oWy v, nzﬁuaﬂf‘i’nwamwmuieﬁuﬁuw v, uag v, fussdudunn v, uaz v,iim
vy ez ldmusefmeninn v, sehugud swSundygaussduduyn vuas Vzﬁ"h
#5ye19192(Common Mode Voltage) AMUAMINIY R, 1A% R, HAAZE 1493 szAlimminiy
fiunn Weftes Wsanunsveanesdedgguimiduguinnies  aoudwmm
Sumnvenssuiimiigs Fesaflunalidygpaiidanendnsnda (Seasor) Rawmald
desnndarviassfinnudnmueniyniigs  dwasesvmernuuand wiiiiaeesa
finam3revsiiniled (butfen ¥undsdnmih 2estiszdoninessnuuuduaagand
smnf':upu (Basic Instrumentation Amplifier) 209792058 14 Tasmsualsamnudmu R,

¥
ar é ¥ o)
we2 Mluaes  Fmnlsdanudumu R, ssziinadi lidasinisveeswvesies



61

= 1 1 =t o g L] 1 ar
fimhidlugud  TW18ms1Sulgnesiulmivans msulsadasvosvasaesezinls

fanuAmmI R, Meenidua lasmsnsimsusiovensselinuidy

V,=(1+ 2R /R XV,-V,)

5.6 ADC &DAC (PCF8591)

Iufiiiswzindmnabpc (Analog to Digital) & DAC (Digital to Analog) 131191087
PCFEs91 SuihueAINIADC 4 Foaunz DAC 1 Fo1 vutn 8 Tn lwifuafy  Farm
Wefivutuuessuiteheglusmiign Snwaves ez l¥msAaredemsnuy F'c i
BEoudifefudedigan mrznghilufuiionddwefilumsasu Sumamnse
‘fhﬂTmf%1ﬂﬂﬂ51ﬂﬂ5:Qﬂﬁﬂ“lﬂ¢iN‘] wnuie  dalvgisiesio T s uninued
A1 13U My Tagangil viemanse liaugugunssl Analog

® dnwaizmidavil¥niuues PCF8s91

n. RauniAma11vey PCF8s91

N y
1Fmasne IuuAeIdNa 2.5 -6V

- fuNsZUMRDE 15 uA Y8ig Standby

- Bunwieniny Suwesimmueynsw I°C ta

- AM3NAINUA Address voaqilnsalld 8 A
- §IBUNN Analog to Digital $1U2% 4 67

- SIMUFIAUBUYNOUINBNDUWNTIN Vss - Vdd

v. MNTYeIVIAYYes PCF8s91

3 A - ar .Y
AING-3 it DusuwnTudyeno Analog
AO-A2 1T Adddress Y89 PCE8591

sDA  Hubuynieniwnuu r'e

scL  dhn#iudoyane Clock uuy '

-osc  Wunfidhueniynuosdunnves dygnennim
- EXT  einidoni osc Wiudunm /enmiyn

AGND 1 Ground v83daya 101 Analog

+

vief  lunssdudndivesdygnal Analog

AoUT dlueniynueadggu Digital to Analog
¥
- VDD-GND At



62

a. mdearsdoyaiuy r'c
fiee91n PCF8s91 Mgalituuntsdeansuuy FC smvISDA uaz SCL 157159
Founfinndnuazvesdemves Fc Tidhledeu neufivrdadeyalu1f perssol
3. FYaNLanAI NS I'C Brnlssnoumquesdyaiss
- Start : iudmSuduvesmsdadeyu ¥dgydoveliud s
- misdadoya: ’ff’mﬁ’li1ﬂ$ﬁﬂiﬂy‘ﬁﬁgﬂé1u‘|’fﬂgﬁ TavwiscL azity
daygnennfinmazn SDA 111y Data

- ) v A w o
- Acknowladge : ehuilvziludmvsinisneniudyga e lidm

vmhildudads fudhdsuranandudeyaldindedesadada 14 sindansudeyn
winea1wh §1 McU dludadedoyaT1d porssor Avedadynor Acknowladge *0” T
WnMcu usdiMcu Amdhiisnidoyaninecrssol yna 1 TiMcU szdadoyg
Acknowladge “0” 1419 pcF8s91 19Uy

sxeex Junsdifismyamsendenasin A o b IWisdsdoygin Acknowladge 17 14
drydnuel A

¥
- Stop : (udvBIMIRUgRYBINIded g e 19 dydnuaiiiud p

o jlnvudganamdivoyaves PCF8591

1 QF 4 L] 9
nngUdvuiupliuumsdedgeraues PCFsso1 - dseilszneudisdmding
¢
ail
fl. Address Byte
Address Byte seiilulinfusnfissds 1l pcresor  Tawa  fimuussiilu
. H . 4 1 4
nuoivilse$1uee PCFES91 iAo “1001” §9u A2 - A0 11U Address Y84 PCF8591 FaAfi
1 [ =y d ﬂl’ ]
wzddlifzdnalinssiuneinfian A2 - A0 ves PCF8S91  Alamginndemunsone
PCF8591 Waau1Afas @ dauda R / W illuduenhidesnisifivunisdmudeyasn
»
pCF8s91 Taodusidoanisiiioudoyaliliisrses Digital to Analog inflvzAouiiu «0” uazfh
»
11IADIMTEINYDYA91N2995 Analog to DigitaliatiszAouiiu «1”
9. Data Byte
l=i y T A: 1 g4 =3
Tunifi 3 fesiiumssiu wie Foutiusgiuiia R / W vos Address Byte 1
Hunsulas A to D AABATBIMINNIHURYEY A to D uaduilumsuas D o A ffe
& ¥ H 3 ] ) ok d; [ 9 = 1
msitounudr liiiues ms1zaiu Data byte sz9nIovziloufiuegInsIAoInsAnde

fIAtoD¥iB Dto A



63

5.7 3997 V-to-1 Converter HaZ I-to-V Converter
o ﬂ' ¥ ]
dygraanasgunldlunmsmivguassuiunmsang lugaamnssuetaniea 3
Yszian Aedy1ay (Preumatic) BIAANTOING (Electronics)  Hardggnudinen
o dg 9o ' o
(Digital) Tasvmavesdyganumnasg i ldvugunselmeg uszuumuguilepiu Ao
fyanaannsgiu 0.2 - 1.0 Kgiem® 30 3 - 15 psig uazfinutfovyin fe 6 - 30 psig uazy
327 psig vaizhdygnaasgudidomseiindll 2 uuy Ao Fyanaussduliianasgu
1-5Vde uazfimuiosnfie 0 - 10 vde uazdagranssud Iiunasgiu 4 - 20 mAde
A o o/ P ar o 1
wazimuiosun fie 10 - 50 mAde dmSudgygnamasgmaiaon  Tepiudieglu
¥ 9
YURBUMTANDY ﬁ'qﬁumiﬁmﬂﬂm‘fﬁaﬂanmm Tviusaudu  §uiludesiions
T 4 ::-: 1 ) =g = o
mlasdggnsudonsy  FluRiliszvenaruisimanlasdygnauasgrusdnnseiing

' v e
iwonownmiu

5.7.1 2sosutlasdygnams v iihifludyananszeaivih (Voitage to Current
Converter Circuit)

dhunsesfiddaeesnileit 19 lussuunlnquaszuunsnsgasns Ty Wil
iesvinnanssddsdaanluszay T dgapuminiuussdu i nddniudes
dalihfluszazmeTnatedosdaiiunszuainih niogunialdafudesmssunmily
aszualiih  faetiemunmisdediniugy PID (PID Controller) fidoygateninmily
usasuIrif smsge 155 Ve Audanlasdaanszua il (Current-to-Pneumatic
Converter, /P Converter) 4-20 mAde iiludgyansion 0.22.0 Kglom® 1eri1daygiasan’ly

AMIRNNEINNAY (Control Valve) AINNT 5.15

0.2-10Kg/ cnf

Air Supply

PID vit +
Controller 15 Vde. Converter

I/P Converter

Control Valve (__;j

amii .15 uamanrduiiuvesmaulasdyapanszuaiudyanausedu i



64

wenasdyanausdu IMdhifudyrunssuaihiivatogluuy  uagilagii

E
Heddufegdmiuned  rnanlasdygpamsdnfhiudyganszusifuuy
1109 tanRagy

\T vV
R wire
+

i o |
22—\

@ %o -v Load
/-

i
L -

n R

M 516 uanseslasdyapassdu Iihdudyapanszua iy den

= oq st [y v . N
amn 5.6 Humsdlszynd ldaesvorsdygrauunlindume (Noninverting

. P o y o ar o’r
Amplier) HINUAAMIVOINTH usadiu V, =V, =g, duriy

T T
F e e
RN R R

fetrury Srdvamaulaaussdu IdBunmi e =1- 5 vdc dlunssualih

- d

i =4-20 mAdc annsailadsi
fi e =1 vnszumeniymilu i =4 ma w18
14

#x10°4d=—
R

R =250Q
o
uazd e, =5v w'ldnszuaeniymily
5V

i =——=20md
2500

l o - [ . ﬂdd o o -~ c’: W v
f]ﬂ'l\'l‘l'iﬂﬂ1nluf]@i}'lﬂﬂ'ﬁﬂUﬂiﬁllﬁﬁ’Jﬂﬂﬂﬂllﬂﬂ maeINe IANIWNITAIBUN N7

or

L] J v L] = & - ¢ t [y o
muﬁmumsuﬂawuaqﬂummmﬁmmu N"lﬁ"u TNITUH A RO T NN IBYUN TS UAAIN N
5.17

A
)
fn



65

k
RV

o—7 /\. /”".\":—o

L M
VAV Va
€in o—— "\

1M Vo
§Rr/‘io
(Sean ]| <

A 517 uaanesudlnadgenamsedu IWihdudgapenssua ihiannsodivuds

gwuntsulasld

R/ B vy
U R A
uazussiulugiuu fe
e, —i,(AIMQ)~i (MQ)~¢, =0
Ay
N € - Enf
T 2MQ
uaznseauga
e ~i (IMQ)-V. =0
e —¢€ e +e¢e
VA =e, _u(]MQ)z‘"__"L
2MQ 2
oo
HILT
P Gtey
’ 2R

J oqur 1 o o ]
npguMINsEUmMDIEMTUBgiuR TR uBuNn ussAudeBuazainud iy
dae619 wu MAsamsurlaauswunsdulifdunmin e =1 - 5 vde dlunszualvih

i = 4- 20 mAde AWNT NN 5,18



66

1Y}
20ms

16ms —
12ms
8ms -

4ms

Y

v 2y 3V LAY 5V
-ni o W & 1 ot W [4
A 5.18 uoasnufuRuBTznIRTYgausuauiraznszua IR i inm

9 (-] o ;
msduaaniai laaatl

W e =1V aszumemiymilu i =4ma

, I+e
4x1074 = -

2R
e, =8x10°R-1 0
uagii e = sv nszuamomimili £ =20 ma ae'l4
S+e
20x10° 4= =
2R
e, =40x10°R -5 @

90 (1) uag (2) w2l
ae

e, =8x10"x125-1=0

¥ ] o 4 4 . ' w
et lsfmmases tun i 5.18 szfiudinszumeninn i ' lnaruTvasuazia
A ) o 't
drunmu R 0303194 BaSunnrsdeInoadnuaziidy “Tnasase”  Sideamildnszua

L] LI @ o b o A
i tnadm Tnaaudaasnid Talidudmdnmufennsem 18 Tao 50 sfinmn
5.19



67

R,
V@} _\ Y im
{3‘1’ v, . >_‘J erénv .
T
s, p e ] |0
@ @ A, -

amii 519 nasnasudasdyapanswududygpunszuaii wwude Tnanansad

1n3Uf1 R =R = R = R, = R 1378 0150A e e nnnyne399s 14 Tno

1nguimsnediou (Superposition) AsNIW 5.20

[
”~N\'—~———u—! — A\
y——————0 +

e
!

S @ %

Jaon
Y
£

A 5,20 naasesdmsumsines lavldmquimsmadou

d .. 4 -
vINANd 5.20 iinldmsimazd Tavldmgquinmsnadouss 14

Va,=-¢,

ot 1

R
V  =(1+—)V
owt 1 ( R).II

v=Loyryy
2R '

-V
f‘~"—-—--—‘—)R+P:i|=e~+VL
2R

ol

V1=2K=2[(



68

o Voar = lell + Vaxrl = p;, + ejn - em_'r
uozngl Ve=V.,-V, =V +e —e -V =e -e_
P - P & da v 1 ow o -
ﬂquuﬂigﬂﬂ“.lﬁa"'lu R.s Wﬂnuﬂ1lﬂ1ﬂunigllﬁlﬂ1ﬂﬂﬂ it
i =1 EYE—: ei"—e"f
R R
4

< r t ar @ o " 1

NNFUMIETMUIINTZIAE N NIUBgS UM IRUduNN  usidudreBaazd

avdumu R, fedragy SrdesnisurfasussduIdihdunnen e <15 vde 1y
nszud Wi i =4-20mA o218

=il
4x107° A=l

¢, =1-4x107R, €)

=
uogh ¢, =5V nszumeriymily i =20 ma wzld

20x10° A= R
R

e, =5-20x10"R 4

2110 (3) uaz @) wld
4
R=——=250Q
16x107

o
e, =1-4x10" x150=0
o " o ‘: a
g’lﬁﬂ@ﬂ]iﬂ5ﬂﬂ1uﬂ1illﬂﬁﬁl!ﬁ$1ﬁ')4ﬁi fﬂll"l'iﬂ"ﬂﬂﬂlelﬂ‘lé’ll'\ﬂﬂlufnlniﬂ“ﬂ'l‘lmﬂﬂ

1] Qf L L, A
aanudmaesit lUF sdeorsluning 5.21

o0
100K
—F o WA
R | R
/ 100K02 ;
AR Ia
€

100K
WA

+

©)

A 5.21 uamsnesulasdgapausdniindyapanssuaiiihifienintfundadums

wladlduvude Tnanains1aa



69
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