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ABSTRACT
The analysis of the Todine quantity in salt have and important in controlling the quantity
in production. At present, the manufacture of salt which has the mixture Iodine in Thailand if
made by filling Iodine in form of Potassium into Sodium Chloride.The measuring the Iodine
quantity has developed in various ways in order to measure lodine quantity in salt distributed in
general. Then ,there is the development in the measurement by using Flow Injection Process
which is checked by an instrument called Spectrometer.
Hence the idea to invent the instrument for measuring the Iodine quantity has been
developed by using the Flow Injection Process. More over the instrument must be portable to
measure in everywhere. After that, the result of measurement will be applied for controlling the

quantity in the production which will be useful for consumers and related organizations.
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Tasfgunnuduasdiuaagmuisagnaanau ladleaisanaeilianyas deanany

Vu L1
v ¥

v
U Msfnandmdesansaganaunasithify  asdnanedih@uansoganauas
Fuadld fudu
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1 d' L2 s u’/‘ 4 9 ] 9 1 n‘z a LY
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Absorbent = 2- log % Transmission (2.2)

= d' Y] d
2.3 NYUYNLINVNRINDINTZUAATI (D.C. motors)
[ é
2.3.1 HANNIIVYBINBIABS (Motor principle)
4 ‘é { v Qs s 4
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B = fmmmmuu‘umté’uusmumaﬂ nJu aan (L’JL‘UFJS/G]?.L&JG\i)
d' 1 @ o s
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v o ] ]
1 = ﬂ’Jmmwmmmauﬂuﬁmmmmaﬂ udJu eg
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[SrEsomaanevewss F ifieduld laeldngiodneveunauils (Fleming’s left
& o w a ¢ @
hand rule) %915 M UMINANIINS HYUYDINOIADTHULBS
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1 I~
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oy
2 uamaﬂwﬁmizummmww (D.C. shunt motor)



g .
3. woes INFhnszuaaswuEsd (D.C. series motor)
L4
4. woines Mihnszuaasuunoutua (D.C. compound motor)
; Y [] [~ 3 Y 9 [ 1
Nﬂmﬂﬁﬂﬁmizuﬁﬁiﬂlm‘]JLLfJﬂ’NﬂiﬂiztlﬁﬂizﬂuﬁNTNLLmﬁﬁﬂuu analduvasne
4 [ [ r'd 4 1a 9 o o
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a 4
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4 4 °

2.32 msnfspumeunginisel veunSesduliauazuemes Wiy  (Comparison of
generator and motor action )
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naasesiulatazuewmes IMAinszuaassdsfinangansalvounsossuilauay
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, = 9IN (£) Tran (2.4)
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uazifieann zp/60A iuansivesuainesudazda dariuiald
E, = K,ON (2.5)
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10 K, = maanvewmenos = ZP/60A

] 4 1
N = AN5250UUBINDINST TOUADUIN
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@ = il'lu'J‘Ll!,fgfl‘l.llﬁQLLNLHﬂﬂﬂﬂﬂHQ‘IﬂL’JLUE}i

Ao 9y
Wemviuald
[ 5 d
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Y 4 d
R, = anumumuluaaasveseuuines oy
d g
I, = nszuaounees iy ueutals
4 1 J
E, = usuanoulvhdedu Taan

E4
Li1mmmmauaumsmmammmaﬂé’é’aﬁ

vV - 'E -
I, = ———% 2.6
- e (2.6)
130 I — N R
L, CeV3H AR 2.7)

o < ' ! 1 v
NNTUNT (2.5) az (2.6) wwdunamudl usundou IWdded iy E, willudanu
v [ v
Tavasaiy & uas N duiud D asiingld E, « N 1iufe
4 T 1 4 @ ] o '
tile N fif1un 1wy vemeinyudla (no-load) v W E, fiswnn uasnszua 1,
=W ) 9 a0 9 1 o @ S awo
ziimanas lunaassdwd N iades YULUBINDIMYUTU THaAALANA (full-load) 3%
[ Y s 19 S A dgl A le Y a a o
Mmin E, indeoas nszua I, adiduiuaumerinldifauseda (torque) Mingaufivywia
 a d?’ s = & "W ¢ 2 v Y 4
vos Inaninuay uagnszua 1, dsununnngaie N mnugud seezla E, INURUY
Y ] dy a dy A = o a Call @ Y 4
A0 amwruiivginavuluvuzsunyY (start) Muete Fuadingneussiutloulduames

do o a
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2.3.4 aumsusaniiiihweweines (Voltage equation of a motor)
{ = [y ~ 3 o
MNAUMIN (2.7) Weuaumsveussauilou (applied voltage) V. NUIDUULADIUDI
Y o dyél
yoInes ldnatine

Ve B iR

v
1 @ o 4 9 @
Sonaumstrsuunaumsusedu e swemes 1gnszuaeuunes 7, gaudn T

A99919UDIAUAS
V. —E 1 + I R (2.8)
Tay
o w a A Y o 4 7 _ o d
VI, = mmau‘vgﬂmw‘lwﬂummmas (electrical input to the armature) IR
o w 1 { { o w 4
EJ, = fsaldihdwnddougililuddnalueimes

: @ id
(electrical equivalent of mechanical power developed in the armature) 916

= 4 1< [
I’R, = msgafelusnaineuuass (Cu loss in the armature) 11 Jad

{ [ <} 1 o w { [ S [
vinaumsn (.7) srdunarudn mdelidhnewnes 185y (amature input) dau
& = o A = 2 = 1 & 9 o 1Y Py
niazgade ) luvaainouuses fe magaude I'R wazdndiuniaslddmsunldougy
o w Y] ;’ [ s o
HuM&INa (mechanical power) M8luaUNRDS AN NMIMUTZANTNIMYBILBMNBOI 19819
@ 1 o w { a H d o w Aa @
mldndasidauvesiidenaiifaiulusuumssaofidedunnvessiu fo E1/VI = E/V
a 4' a dv 13
2.3.5 usadiannavuluenaes (Armature torque of a motor) T
a = J 2\ Y a A a @
1391@ (torque) MuBDe TuwuAvesaNIITAanInyunsemsdasouLnuoY
é é @ Y- 9 v @ A dl )
M9 Faausndala lneldwanuueusinusall o ganus nszii
a 1 g é Adw =) Q d’ =) a U o e/ 1
W1303La (pulley) SUMHINATAN rinas AU (9) Tusa F 126U 1nsziinuym

o Y 1 9 [~ 120 =1
mAyanyu l)arenusa n souaeIui

v
Lty a

A9UY 15900 T = Fxr HIAU-luas
- o Y
unmla 1 seunusa F = 1539 528519

= Fx2ar gﬁﬁ:
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i Zdby San (2.9)
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¥ I [ =1
o n=N/60 uaz N = aNuSITOU Iy sounoui

INAUMIh 2.8) VI.—EI +I’R.
srdanaiifaiuluoumes ~El Sad (2.10)
27N
=) =12 =51
( ) ( ) 60 bta
N islea?ls HIAU-IRT 2.11)
27
ED) T = gl]f"{i UINU-LUAT @12
vnaunsusundoufhdedn  E, = 96%1\_1(2) Tadw

wnush E, naumsusuadeu liihdedu adluaumsd ) 118
T =[0.159ZP/ A}@1, Hrdu-uas (2.13)
mitegmelulndsvesaunisi (1.12) Husnsiiveas b
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ﬁ' \ ‘S’ _
o K2 = ANPANUBILLINUA

Yoaune 1naunsi 9) azlduseia 7 < @1,
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- lupsaidS duemes @ szulsiulasasady 1, (ABUUNUMANDIADNAT)
v
aatiuagld T c @12

Lo s ! { v o
- Tupsaldusivemes 01 v asiazld & aidae duiu T < 01,

a { [ @ 4
2.3.6 ussiandmemwan (shaft torque) 14 wanyu 7,
a 3 A a 4 o { u’;’ G 1
usadananuannadu lue w903 (armature torque)“luﬁumsﬁ(6),(7) taz(8) 1 lala
Yy 9

a A o v A 1 a 1 1 @ = {=3
usadanin 1 ldan  Madmsgiwssdassdiuezdesseldsumsgadeluunumanuay

=] 5 TS 4
ANURA (iron and friction losses) UDIUBIADT



@ 3 a { o < a 4 A
fafuusatianii 1) ldunfe uselafitaromwan (shaft torque) ¥50 7,
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AU
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N INHNUBIUDIADIT HUN 1A91N
Y4
Po=T. x27aN./:60 200 (2.15)
a' a d' I~ a o
13 T, = usadandaremwan 1y HIdu-uas
< [~ [ =
N = anusuuseusauin
o @ '3 4 v d
way P, = MAUIMHNUDINBINDST Sy e
P s
wie T, = 2 \yiu-uing
: 27N /60
60P A
= —ou UIAU-LUAT
27N -
9.55P o
L= —N"'i’— UIAU-LUAST (2.16)

v
ANuuAnAesErhaussiameaeais (T -7, ) Soni “usaiingaiiie” (lost torque)
A = =] A 4
Lumﬂﬂﬂmiqiyma“luuﬂumam&axmmdmmuamas

2.3.7 ANM5IVRINBINDS (Speed of D.C. motor)

A vy
mﬂﬁ'llﬂ"li‘ﬂ@QLLNLﬂﬁ@u"Iﬂ‘ﬁ1ﬁﬂﬂ1u

E,<V~LR, 130 E, z ¥ &
- 60 \ 4

Y %(EJZV“L&
60 \ A
N = bl x(6OAJ r.p.m (2.17)
(%) V4 2
150 N:ﬂx[@é)
(%) 92
E
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gy (2.18)
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1 [ @ 1 v W 1 [
aedu E, uaziiludadiumnfuiuiduivan G nse N < E, /O



11

Ao

a < d
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N, « =22 {8 E,,=V-1I,R,
9,
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N, A 12K
' dq’}’ 1 =] < A o =
ADUNT UM ANITDIYABUAT (saturation); D oc ],
N X !
2 _ g Qe (2.20)
1 o La

Ay ¢ P
2.3.7.2 NIUYUNUBLIADTF

P q./
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2.3.8 allasnpIsty (Speed regulation)
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2.3.9 ANUTUNUSIZHNWATANUAUS2 (Relation between torque and speed)
A o 1 < v U 2 q’:
Tumsaaninuemes MInaanzrgalivunsziaryeginNuE w1 lanmiaiuus

' ' ' 4 & ' 2 £ 4
naouIfhdeduazaens ivduen E, =0 lusiausndsvaziunszsud 1, 3wgaun i

V"E o a d 1 [ a H 9
NN I, =—R—” e 1fusedaveawemes (motor torque) ﬁﬂ1qaﬂmmuﬂmwaﬂﬁmms

a

2 b4 [ J
o a o ' =] J 2 A @
(load torque) ¥1n 39 1FIAAATUSIGININ ANVITITOVYDINDIADI W FIAVULITBYY] IUNTEN
a 9 1 @ a 4 <} s v ¢ A -él
usadaf Inaadesnmsmnduusedareanemes ANUISITBUILAIN 01 IMAAYDINBINDIINLAIY
a a ' 4 { o w Ja
usaiiaf 1Maadodans (load torque) IXTAIFIVY LUIUVINNNTEINALINAIVDINDIADI AN
& o Y a 1 0o q ¥ ] = v < v o ‘ﬂ A
A i Ififaus e lianusiseuanns Tunstivesdunuemes aussauounsnae
' ' a awva { < 4 o=t o
B nDezfinnaidislumal §ia Gesulasundauaniioaiissnnnaueouuinessuondu)
v

o 4 g = Y VoA V—Eb =2 o q ¥ -3
AU BANUIITPU N aand E, WaANIAWY LAIUBINN [, N vamld I, o

a

a 4 P A d? @ 3 s A o a
UazusUAYeINemes 7 = KOI, wUAUNNYUAIHUAITULEITOUAATUIDYNIUNIESYNLLIIUA
PR a A 9 g =< =
YBINDIN DS IVNULITITAN IHanADIN1T ANNTITOVINRAIN
o a H 1 a
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2.3.10 Qmﬁﬂymmaqummﬁﬂﬁmizuama (D.C. motor characteristic)
fudunsmiluaainudnsugsenialsinadien - vewemes Iihnszudaswsas
LU Ao

1. usailauaznszuaetuees fe  idunsminudnyazyeaussliafunszudenuves
(T/I, characteristion 3991995 8nnaidnyaizn1a In#h (electrical characteristic)

2. anudiuaznszuaeuees nedungudnuazvesnuE I UNTTUTRLINES
(N /1, characteristic)

3. anuSauazusesdafeidunsivqudnsazvesndinsiduuseda( N/T

characteristic) Y30 91992500 7 AMANYULNING ~ (mechanical characteristic)

5 y & v v )
ﬂmaﬂymm@ummmﬁﬂﬂmﬂﬂlﬁl 1. Qg U9 2.
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2.3.11 misﬂgﬂumfmﬂﬂmnymz‘umuamﬂi!m‘u‘uummzu‘uumia

(Comparison of shunt and series motor)

S
2.3.11.1 HBABSUVVYYIN (Shunt motor)
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2.3.11.2 UBIMBIMUVY IF (Series motor)
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2 ﬁé’mm'wmuﬂﬁﬂﬁum (good accelerating torque)
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3z 3Jﬂ']']ll!,i'Jif)‘Uﬁ'IL?Jf]Iﬁﬁﬂ1JWﬂllﬁ3?]'311“5'3%3'&1\1”1?‘1%14@1%L‘ﬂuﬂuﬁiTUﬂ‘U
S A
UOIMBILID lananalln
@ @ 1 9 9 I3 c?’d [ v dy
ﬁﬂﬂﬂﬂlﬁﬂ'ﬂmgﬂiﬂﬁT)‘UNﬂu WD IHUUUHIUN VIS TUNUIIHAIU
Ay a A ' Yo v : s
1. uideamsusedasunyugaun wulsdun 31U (hoists) YU (cranes)
I~
50919 (trams) W udu
~ '3 [ @ 9 (] [ &£ a a d?‘
2: Q’IH‘V]?JElmﬂﬁﬁ?NWSﬂﬂ@ﬂUIWaﬂqﬂIﬂUﬁﬁﬁ YU WAQUBILIIUAISIANNUUA TN

<
AIULTITOU



14

PSR 3 = e AbE ) < 2

3. un lUdeansanNE 5o UAINNUN THAAMUIULAINNUSITOVAAAL H9
1 d a A 4 [ I~ 1o v a

doiniudeldnSvuvewemes AvussdamuiuediesinGgl uafiaduynves

J a 4?’ = s Y ] 3 (] a a 4? I~ ] 1o w a
1RSIV WINBuanT pamM1Y ¥ ussDanuIuduaoanmafaeunn
P <Y a r."{ 1 31’
NUDINDI ADINITISINLAIULT LU 50-60%4N 11T U

1 o L) 4 o 19 1
4. Niarsi 1di¥dueun Tvas I len1aanadaunssNUnaenIosuIn 1¥u

@ > = 4 = Y Y ‘ﬂ Y
QWN‘UU‘ﬂﬂJﬁuf’f‘Uﬂﬂa'N (centrifugal pumps) Lmzamﬂmiﬂaﬂmﬂmﬂwm UUAU

[ dJ
2.3.12 ﬁ;maﬂymwmuemaﬂwﬁnmvﬂawﬂmﬂ (Characteristics of compound
motor)

&t @ o ] [ A o o Y A
L‘lcjuNﬂm@i’ﬂ@TﬂﬂﬂTi‘Vl"lﬂui'Jllﬂ‘Ll‘UﬂQ‘ilﬂﬁ’Jﬂclf‘iﬁwﬁﬂ (114&&5\1‘]_}@!)511?734‘1‘!1;1\1) Lo
S v < - = b jied P P

ﬂmmﬂ%uwﬂaﬂ (Gl?iﬂ'JHJLi’Ji@‘ULﬂfJUﬂQ‘V]) 11!6?]’5’]?(’31&1’]&143J'I$ﬁ11 uamasgmummﬂmﬂ
1 b4 A
wiseenld 2 Luy fie
J a a d d
2.3.12.1 uamamuumgmﬂw aounhua (Cumulative compound motor)
'3 dy 9 1 A g dq Y a 9 (] I~ a
WWITVDIUBDAD IV VU ‘ﬂZGI’ENG]?)‘Uﬂﬁ?ﬂ“ﬁﬁﬁﬂﬁﬂiﬁlﬂmﬁuuiﬂLLNMﬁﬂLﬁﬁJ
A Aa = [ 9 [} I 3’ o 4 Y ] A 9 =t
‘14‘iE)‘JJ‘V]?f‘V\NLﬂEJ’Jﬂ‘Hﬂ‘ULﬂul,tix‘ll,mlﬂﬁﬂ‘\lﬂﬁ‘]fuﬂﬂﬁﬂ mmwyumzﬂmma"lﬂwam:u
o 4 v pMEN U /R o s ) Seem ) e
ﬂizu,mmmmﬂueﬂ"lwa‘luwmmmﬂaﬂ ANUU ll'ﬂmﬂi%Q‘ﬂlguIﬂfJBWﬁULﬁuLﬁQLLNLHﬁﬂ
' A a o <o\ @ [ g A 1A W e 12 o
’cT’Jull'lﬂVlLﬂﬂi]’lﬂ‘lf‘u‘V\Iaﬂ AYAINULIVITDUAINIY UIAYIN VB UNUBDIAD T
A i [Y) ' < A A o n 2 A o Y
maiwamwmu muuimumaﬂﬁmwm’mcﬁiﬁwammwmummﬂmauma
' [~ 3 = o o Y 9 1 [~ 1 :/l A dg’ K2 o Y a a o 1
LLlImﬁﬂ‘U@ﬁ‘]f‘H‘Nﬁﬂ m‘lmﬁuummmaﬂmmmmu ‘ﬁ]\iﬂﬂ‘ﬂ!ﬂﬂuiQﬂﬂﬂlﬂiﬁﬁﬂgﬂﬂ?W
T ¢ > < s . o ;
YUNUBDIADT GluL'JﬁTLaEJ’Jﬂ'Hﬂ’]'IlJLi'JiE)'U‘Uﬂﬂﬂ’f)tﬂﬂii]‘&;’flﬂﬁ\i’f)ﬂ']\ﬁ'Jﬂ!iﬁltﬁ&’ﬂﬂﬁdﬂﬂﬂﬂ'ﬂ
c’.: '3 4 9 Aldlatih v o a =) I'4 a
YUNUDIADT LLﬁ%ﬂ’JU‘UH”Iﬂ"U’ENLI.N“Uﬂ“VIL‘V]Wﬂu3Jﬂlﬁﬂillﬂﬂﬂ’)ﬂq&ﬁﬂﬂﬂﬂulﬂ"luﬂ%$ﬂuﬂi$uﬁ
v i s
HUDYNIYUNUDIADT
o dy <v d' 9 a A v A
N@Lﬂ’l’)‘iLL‘U‘UHLW&HZﬁJJﬂ‘lJ\‘H‘N‘Llﬁzlﬂ'VWlﬂ?NﬂTSLL‘SQUﬂLiNHS\JuQQLLaSﬂQN
< = 1A 2 9 KX o o 9 @ o 1 A Y] :’
ANULIIANINDYNAT - ‘Hu\‘icl‘H"Uﬂwhl‘ii‘ﬁﬁﬂi]\‘lllﬂ‘lﬂ1ﬂ1%ﬁﬂguﬂﬂiﬁaﬂﬁuﬂﬂL%utﬂiﬂﬂﬂﬂm
A @ & E) A = I~ 9 A @ [ U 1 @ o
Lﬂ’if’)x‘iﬂﬂi’ﬁ‘ﬂ% Lﬂiﬂﬂ%?ulﬂi@ﬂﬁﬂiﬁﬁ% L‘LIHGI‘L! AIDININAAINATNITINITONDNUUDLIADT
a = dY 2 ] o 9t aa 4
LL‘U‘Uﬂ’Ji;I,LﬂGI‘V‘IﬂBSJLﬂWH@]WJEJ’CT'IEJW'Iu cm"lnmmmﬂﬁzm'lﬂ"lucﬁsau@mm
1 a|d vy a A v o 4 a
Gl‘LNTH‘lJN“lJi%LﬂVI L‘vua%lmmmmsmmmmguqa uﬂmmm@muumgmaw
Y [ d 9 <1 9 Y o [
ﬂf)iJLﬂ']uﬂﬂlﬂtl‘lf ﬂ"lfJ‘H?Nil'lﬂll@tﬂ’ﬂiﬁlguIlﬂﬂ')’mﬁ'Ji’f)‘lJﬁﬁJ@ENﬂ"l‘iLL'ﬁ’] TNINITAAINT
A day o 5 wa ¢ e Jq Y < A
%ﬂﬁlﬂ“ﬁﬁﬁ%‘ﬁﬂiﬂﬂ’ﬂﬁiuuﬁ u'e)mamzm;uﬁ]uwwuamaﬂwmmzsﬁﬁmmﬂ 11!\1']1«!1’11!1&
@ @ v A W @ yy ] " @ o o a
‘U‘]JIﬁaﬂWLlﬂ"] ‘1uwummu1mmz%aa%wum (ﬂy-Wheel) 9'1'f]ﬂ‘ULWﬁ'ﬁlﬂ\ﬁJﬂmﬂilﬂuﬂ'ﬁLWﬂ

@ [ .4 9 1 Yyt o dd?
Wﬁﬂ\‘ﬂuﬁﬂﬂﬁzﬁull? ‘1]3‘])’36111’11]&?{?1EJiﬂ']Wiuﬂ'li‘Vﬂﬂuﬂ"Uuiﬂﬂ



15

d a =1 d
23122  uamesuuuariveswya asuhua
(Differential compound motor)
d .:? 9 [ A dA Jq Y a 9 ] < ("]
1995VDIVBIABDTHUVYE  9LABIADVARIAGI ANAA IAINAF U LNV ANADATY
“ oy Vg Y gar iy eaia vy e iy A ﬂlsv
130 AIUNNAUFULSAManYetuNan M lduusuimanaedlianad Wouowes i
o Sy g s A 1w P v o A 2 AR
FUIMAAINLAY AN ITRLVRINONDI ITAINBYTIVAULHTY LA IVAUWLA UMM TN
a H (] {
yoslvan luauuiadsean desmsanuisiseunshinaeanal lii Inansasuaglyl
: o o ¥ oA Vol ¢ du 1 v ) =&
pg1elsnautin wiveidonlddunuomes Aliausansudussnnudesnsila Jaymil
FY vy Y 3 a = o VA 4 dyd
asoud lu lddrens ldvamasuvuanimesu@ea asunhua uaiipIInuBWes LUV
] ' ' 1 v vy
Joiduegannaseniiusadasunyuil ualuvazisunyuonyundufianield fetiinge
' a i st 9 s A da S
NuvazTuMyUYaMB; X AUNIZUENIN AXTY IJULTWmAnIRAINYARIASS dWaned
1 1 9 (] [~ 3 gt o o LY J v a b
Annnndnduuswimanvesduinas sudluamgiliuewmefuyundusiana asudly
° [y, @ Ao dy I a Y A a L A ¥y a
2193z 14 lnodnag9sunalndsdnas luvnzisunyy Joidedndszmsuilanfoduiylvan
a o a awv o d o
ynnu 1 sunsenalvaatunng (over load) nszuaas Imawnlusaaiadsdnas v1ldidu
(] [~4 1 3 o J I'd v a [ = @
UIWNMANUINANTUNHAA NBMBIIFUYUNAUNANIUTUIAGINY
& s 9 s o 1 v K 1a 9 4 a =
iennideidoasnailagiuishidenlduemesuuuarives uiFvanow
o lo o PP n¥azdl ¢
whud waznssinsutudelduomesdealdnanusisounin  sz@enlduewmes Minssua

aauuny

2.3.13 Mageayaenazysy@NsnIn (Losses and efficiency)
a A a d%’ Jd = @ a A a d?l A ol & £ a

msgydsnnavu luyemesimuRstumsguidenmnadu luniessuila v aed
Pt
A9l Ao

1. msgaasluvnaianoauns (Copper losses)

1 [~
2 mianLﬁU%NLmeﬁﬂ (Magneric losses)

3. MIGYAENNNA (Mechanical losses)



16

2.4 Tsunsadvrawan
P 1Y v A q,: a 4 a J Y a 4’0’:
Wufeeusululremssuanduwaiulaad 95 uazdulad NT iluduin Julardiiu
VR Y a =) a a o [ [ z a saq ya o
lagaeldnouiaumesilsz@nsnmlumsinuganiaeadninluneuiusesnlsiuland
o @ q o a 4=~3 " W i Yq Ya P '
dudouTdsunsudimsuaemiosuluasdvesdulardnwiinululald3ulasdndedias
a Jq 9 A [ a et 9 1 :;'
w31z TUsunsuazannnuaIuIsaueriu Iadd 1AM asmINUADUN AABITN 1FADENITUING 1Z
:’1 o @ a P ga 4 = A a IR ﬂ P=3 =t
azdudmsuasuiunosnldiulard madesuldsunsuiesuluiulararadly mameIn
° a 'd
wihldinalse lomigega 2 Usznshe
o v a 4 o a o YN Y 1 < a
1. Tdsupsudwmsuiulardazihanumuisaveadu lardui ls ldseraaun
=3 ) v a d o Y 1 a o o
2. maweu Tsunsudmsuiularam 1daennms@eoudsunsudmsuaea
a o a a'r:a" Aa.
TdsunsunSousnamsuluiulardiiu 19n95ms@en 2 wuy Asmseu Tsunsy
HUUITIan303%3a 1151n5NAS (Visual Programming) itazmsi@eu lusunsuiuyusuivia
a & a =}
n3ououIWIalUsunsuie (None Visual Programming) “3%3a WMDY WBUHUMITAIY
[ =4 h =] [l 1 3
Tdsunsy vu1enu MWLYo uHaIUYsTRRUAG 9 vee TUsunsutiu

v A

1 =t af A = 3 [ A
nun » ﬁ’J‘L!ﬂ'\SL‘UEmI‘LI5LLﬂﬁJLL‘U‘]JUUJ‘B’Jmﬂuﬂ"IiL‘UUuI‘iJiLLﬂﬁlJﬂ’JEJE]ﬂ‘HﬁLLﬁZLﬂi@Q‘HNW

2 [ (=1 1 v A 1 = 1 g
Faagda llimudulsznevveslisunsulunuiuaainnsaszuesufinad Ul senaunieg

k7
voeldsunsuldlumendsfensusultsunsy  daiums@oulilsunsuuuuiviadesield

s S Y < 1 o kY | P c’/‘ o
pgwauT'ﬂ5Lmi11mmamﬂuEm"lﬂﬁzmmmzs’Jmi'smﬂumimammuimuﬂsumuuuu

Y
(%

IQ' Y - 1 A’;’ =y 4 c; 9
awaisudu lumsiau Tusunsuaie q duagdiTdsunsuneiaig q unuenlFlumswam
o 3 o [y o J Y] g
undeafraudiuldsunsutlszgadduunldaudmiumsiiauluessnsnsenanniuuly
1 LY 1 1 1::9) 1 e’ a3 - 4 o a
uddualavdudnauds  Tlsunsumartheduldsunsuidesld  anusuiuas
y v ' v .
Mouviadu  ilesnin Tsunsumaniulasdulngsuiu lusunsuilszianmsidioulaoms
dgl o q'; 1 9 =) o [l 1 d's} =
Jumduamzae q lumsaiarienIuqumsauvesdiua q Nassns  lasiSonns
1 yl (<4 g 1 o o 5
T Tdsunsumariin “mslaaae uadmsulysunsy Visual Basic 6.0 17uldsunswy
@ P @ 1 Q" [ o v d
WAL IHAUREIUAUTENI1NIT InaAwazs UMY (Wnsnuouaasel)) wuffe lums
o :/l = o A kY & ! ¥ A =} ' A o
MOUTUANITONIZNHUANTOTT N Object 19 9 Tasm s ldnToadions q e ldsunsy
=~ Y 1y = o @ A 9y A ' ! z d?' kY ~ =
11 lay hideadsumduneaiie Object A9 maiuduinldauuazaiuise Hezidiou

'
[

mdael¥lunsadhadou ludirydu o Aldlumsiinulédndae



drlamomyanant waztoanmaANTIN
17

maaldsunsu@uanlyd

4 v v 9
TumsalaTdsunsudumnlFaunivaunsonazyinld laedsmsaese li

- aaniy
- [@©NIY Programs
- Laﬂﬂmuﬂﬂﬂ Microsoft Visual Studio 6.0

- Aan loAdY Microsoft Visual Basic 6.0

M 2.2 Tusnowtlalilsunsy Microsoft Visual Basic 6.0

] 4 £ '
io 1AiaTus1nsn Microsoft Visual Basic 6.0 ¥uuudniuazlsingfanini 2.26

v v
wazdmsvamlsznevlunsiinume q Aldlunsmauniuesld

50228



& [ 3
= G -
N
SlelgeEie  ActiveX EXE  ActiveX DLL  ActiveX
EXE Control Agplicati...
i < ® < <
)
S e e e O

VB Wizard Data Project

s Addin ActiveX
Manager Application

Cacume...
e Ghe

AN 2.3 Wesuilalydsunsy Microsoft Visual Basic 6.0

5 g < >l Z g : :
nngUiuszmiuIezlsing laez@enufens New Project Iumnoufivzd lyidau

P 4 o , J
Tsunsudalulaels New Project Huazalsenoudin 3 daudlonufe
New

1 Y o 1 { 1<§" & =
dautliludaunldlumsdonadrnoulnidun - deedigluvvvesmsasaauld
A Y 9 @
@enldmanuatgiuuudienu

Existing

YU
1 R ] 9J A Ay d? 5/ Y 9
AN 9 magummmﬂlﬂu‘nma 2] mmmsﬂmuﬂ%am hlﬂﬁ]'lﬂJGlE]\‘lﬂ’lS

Recent

'
v

Y ] K] 9
druiedudaninFlumsdanuildadavuanlysunsy Visual Basic 111705

1 & H ; ¥y = & ; v
Tudrutzilumsdenda an ldnedlasuunldauudltaas v aaludrutl
' . v
wilsngde IWaas q fldwedladumlFauuds



19

2.4.1 gauaulinuazUsAve3 Visual Basic

Py ada oA = A o
Tuvisual Basic Ipaaui@nanasdszamsnanie lums@ouTUsunsuuuuduiu

' Y ] v
i]zs?fmu11;Tmf)mmuﬂﬂ’1%aszyﬁumuammﬁmNaﬂﬁmwumumsﬁwmuazﬁu 9 NUU
2 o

= [ @ [ a
wihmseuldsunsy ualu Visual Basic 3z 19mdnnisvosmnnaznisuieasiy lasisuain
a g - [ o o 9 a [ P
ponuuLIU ladddosnienlu Visual Basic (5on1 Wesu luresusziszneudiodanien feg
Maudronsesoniuiiu Object 1wy Toa1w, Foeiudonu, Scroll Bar,#301ju (Button)
4 o A 1 1 Y 1 4 1 1 o [
Wefmuadeag 9 marianumudesmsuditeszynestlssneuudazesiaiiauedials
= [ T @ 1 yd, ° Y o 1 o
Taoeulsunsudooldid iy object warfifidosiwuusl  Amsrgiinmsiiauly
A 1 ¥ @ 4 = a
Windows 11111738071 Event-Driven ﬁaﬁuﬂumﬁlmsm (Even) M3eu 11sunsy uuui@y
Ao enumUAIRUgIIANIN
v 0
Visual Basiciigana13a0dein1g 9 189 Microsoft Quick Basic uasdsiimsimuidi
wva oy @ Yo o dy & Yo 12 g
Auauianaavarshesaivryuldiatueaiiuldsunsuiuge Salddmsulumswann
‘ a o ' ' Us = ' v
Tusunsuuy Microsoft Windows 9néau faeg1aigu aninMnnnaunsogndseen i
1 1 a d A 9 o 0 @ & a o A = o @
AUAN 9 vau lardanTeudinsenade lUdunsesiun awisaidenadivsuaunsmila
9 1 9 = a d q; 5 cial A
Tdwnni 16 Aumad (Jagiulnadezsanisuaasmans imiumuiidesns wiorzanns
Y 1 o o & q’;‘ Y Y. ~ 19 [ [l dy
nldminasansveunioaiu q wadvayulumsuaawnala) Taehlidesiaaludiudl
1 = Ql 1 T d’l = 1
MIEUATEVIUMs TumsIamsedals Tunlunsuiinsode 1 lueuians
Y 2 oA : Lo ' L ga o o . LA ]
U9ALMUD Quick Basic 9N081INHINAD N133ANI1TA5 U Visual Basic UNINUNYI
' Y o v LY dy L) Y1 =1 a a P
elumsidrlavazaasn msznldsunsuartignWen IfdenaziUssansnin Taeh
. .
Tusunsuves Visual Basic 121szneuli@ae W 2 uuy Ao From uag Module snidiuiie
::id' L% U d' [] o‘q‘/ 3 ) [
Declare globally Ndu aauilsuazamneilu ldsunsudsatazflensuiivredy Local dwdy

Pl
NITUIUNITNNAVY



20

1 1 y o
2.4.2 drulszaeus 4 Mlumsnau
[l ¥ Y
dermsdaldsunsutiuanlfaundnivezdsangdavilszneudis q veelisunsy

' A A gy v ' o q YA L
asnswneunvzSuldauTdsunsulumsadieauae 9 mnzezildidenluaseie

A tL 1 [ 9 a a 43
ﬁiﬂQﬂﬂimiuﬁQHQTQ | Ilﬂﬁa“;ﬂ')ﬂllﬂ%ﬁ?ﬂli'}ﬂ'lﬂﬂﬁﬂlu

2N 2.4 drualszneunia q veelisunsy Visual Basic 6.0

5| o7 22| =1 9| 2| & | Q9 D | E WL _TETX]

‘w5, Project] - Microsoft Yisual Basic [design]

Title Bar

s A P T & ' %
eludrunaairovo Application ‘wmmﬂﬂimmagmmxuu

Minimize Button

WuilunlFdmSunanievavsodoudauves Window nsenthsiaims 13 Tavez
Unnguisuaasivinnemmedauves Tite Bar vosniadanan Muazmndeanisuans
A Y =1 3 9q ¥ d a :' L a & [ 1 1 9
w30 Show wniiAednnsldlFundadndnitudy  deludinaizegnmediuynves
E4
Title Bar YDIHTIIA191Y 9
I Dl Maximize Button or Restore Button

] Y
[ a =

T ] o Y
wufuuilddmsuadmievosvina lngiuanaumive



21

Close Button

1 ) [ a & =) o -y 3
L‘ﬂ‘Ll‘ljl]fTTH'5‘UﬂﬂﬂLWﬂﬂﬂﬂiﬂﬂUﬂ'ﬁVﬂQ']Uﬂlﬂﬂ'ﬁu'Iﬂ'l\‘luu <

Menu bar

'
v A o

o ' 5 o q Y ° v = )
(UUHDVUBDUNUHAANNUITIAN EJ'E]EJH’G']EJﬂ'mGl‘BGLuﬂﬁVINWMVl’J mmsm‘uﬂu%mu

U Q

[ [
a

J P = = @ '
wyld TasmslfundadnnFevounyidosn1suy Menu Bar n3oo1ai5enmyainan’ld lay

| oAa e PRy ' 9 Yy v o v o da g vy & Ay
ﬂ15ﬂﬂﬂuﬂﬂﬂU65ﬂﬂ\3UﬂﬂﬂN Alt ﬂNVL’J‘Wi@iJﬂ‘UﬂﬂWJ@ﬂ‘H5ﬂﬂlﬂlﬁu1ﬂﬂlﬂﬂ%ﬂmu NAVING
S i v Yoo A A Y A yydqy
L‘flﬂmmamma"lﬂu 14mmmmﬂ‘vmawaﬂﬂagiumg ua:m%amaamguuﬂwumuw”lwx“lm

b4
Y v o

P Yo & 1 @ 1 o & v ' oA
o3 alulumsiSenldmdweslummydsnasuiudesdamynon  Tasnmsnatjun

e

3 u’wn:?

AIUDIAAIL Alt+F

tso0xaen |

Tool Bar

1 = [} S 2 1 = o
Wudmidsngedamldveunyind Fuiludiuhsuerlensidn 9 wauee13
& ' 1 d’ld = = o 2 > Y q’/l 1 ::yd
Faua leneumainuFemaiiousidinile q veuwy duiulensuludiuiisgnesnuuy

A Y] A Yo = oo PR v Yq ¥ 4
e linmsnenldmdivesuysiadwasiidnyae NdoaNumINeRuR 1I9uIn U




22

Tool Box
S v A A g o w q 3 s &
Wuntharsfisismeunedioas q fmsuldluvazesnuuuesy demssauen
4 @ 1Y d ) g { u’; 4 3 o
insoatieaalaldnuresudldansahldlaemsnannaeu Insatiuiedonudaimineag
r'd as 9 A as @ a g = (42 3 Y
luesuTasiTnsnnuding wielavisnmsauanani loneuneuInsaluyatensnld
4 . . c o 3 LY [ wva
9 Visual Basicnaziiin1sneneuInsanslunesuilegiulasdn luia
Form
e ey o v Yay o & 4 : ; Vo
lumsuaaenthaaiionez fomsmiaududls Welliliessin Visual Basic T@sums
£ J ° Y a v [ A v
ponuuy IR Tsunsuwes mwisawn ldeenuuvuennamdu ludnyuzvesmsdodlsgil
@ :/’ A o 1 a friiiey, yq Y Y o [ '3 P
AU Tensiinusznaennimsunug ldezdesnssimiunesylaslulysnaniie
£ sy Y I's J 1 3 < 9 1 1
Feenusoll lanarenesutazmeluosuanniu Aezgaldlunisussgneulnasieg wu
: A Yo & g1 o, WA D : ¢
text box, picture box 130 image 101 11 A4t UWOINIIIMIINT AI1U339 (container) LAWY
=X g Jdo £ s .o £ 4 wa
Aduiluesuidnddaniiaves Visual Basicioyaaldgldud lvnaauialalusnzeoniuy
1 £ wva a 1 o Y- ] a 1
NN FeguaulanazauanIAuNg AN sua139 voarosy 1A lasr1umedsisy

REINVODVIRIADY 9

NN 2.5 AUV Form



23

Project Container Window

=

=3 a Q’Jl 9 v a 2 3 o [y ﬂ d’i’ A
ﬂE]UiL'Jﬂ!'VNT'iNﬂﬂlﬂﬁﬂ']ﬂﬂ')ﬂﬁﬁ\?’ﬂlﬂ“ﬁ‘lﬂ? U9 From "]Ni‘b'iﬁ'ﬂiﬁl UNUNHID

#1199 719U559 Form 130 @319 Form

mwﬁ 2.6 dauiiznoudig ] UB4Project Container Window

Project Explore Window
b | s e
Wunthesfisususioiesssasu Tuga'lWa Custom Control (Class Module) Wip
¢ o o o 9 a @ 2 2 4 ' d" Y
THanswens (resource fileydvsumsadatowndiadunila 9 Fenssauer W dmarfidun
Arefuieaaenwiinduneld Visual Basicwin 511U (projecHnioTasansas
a v o [4 = = @
lagun@ Visual Basic vz danu Tva Tisialaseeiivwana Mak Tageziing Safunensen

11n 1180w 9 Taafiauia

M 2.7 dIul52AOVA ) YBS Project Explore Window



24

Form Layout Windows
1 P 9o o ] a 9 Y % Y 1
WudwnlFfvuad uniwes Form NABINITHAAIUUNITIIDUAZUUNITIAN
' Y
AU N lumMs M UG WHUIUBS Form 3 aunsadeniiviua ldsinnsdimua M

(% ' A a1 A [ 9 [ o 1 Y 1 .3 Y 1 @
G]’JLL‘]JSG]N“] HIDAUTNUNNE ‘VlLﬂEJ'Jﬂ‘Uﬂﬁ%ﬂ’l?ﬂﬂ?tlﬁuﬂ‘flﬂiuﬁﬁuﬂm\‘] Propertles‘lﬂﬁfuﬂu

Form Layout X

MW 2.8 d2u152n0UAIS 9 YD9 Form Layout Windows

Pop Up Menu or Shortcut Menu

' Pxar” y A A A A Wy s A
L{]uﬁ')uq}@QLNHﬂ1ﬁQﬂ13 N 'ﬂ%&'ﬂﬁﬂlﬂgﬁiﬂllﬂﬂ\uuﬂuﬂ'ﬁﬂﬂﬂuﬂ'IU"’U'J'HJENQJTLTH5@

d

ABENN AANUN

/NN 2.9 daudszneumis 9] U84 Pop Up Menu or Shortcut Menu

Tool Tips

! HAq v A 2 A A A A o '
Lﬂuﬁ?uﬂrl‘lfﬂﬂﬂﬂiﬂllﬁﬂﬂ‘b"ﬂﬁlﬂqLﬂiﬂﬂﬂﬂﬂﬁﬂﬂ“@']\‘] 9 NAULYIUIVDY Mouse Pointer

e g
¥ oy luamz iy



25
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2.4.3 ABUINIAVBIVB/Win (custom control)
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o a " o tY FY % 1 14
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e o
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v '
&1l Visual Basic 3a106172'18049 40 @295 aunsoasroaauls Tasmery

v 14 v
NAIOAYT  F2AULAL underscore () uddsndeuiludnysmniutaziudarensaiu

o A 2 1 v J o @ 1 Y ] a
A3 (Reserved word) @aldunfladunuaziidasing q aaulsutiseenidly 7 wila

A9A15199 2.3

3 = 2ig : :
M319N 2.2 aulsuazaaan lu Jisunsy Visual Basic

L . AIDNH3
THA ANDHUY 2 VB ULUN
VaNTHUA
Integer 2- byte integer % -32,768 3D 32,767
Long 4- byte integer & -2,147,6789UD 2,147,483,647
Single 4- byte floating-point ! -3.402823E389UD4-1.401298E-45
Number
Double 8- byte floating-point # -1.797693134862232222D3083UD4
Number —4.94065645841247D-324 (f’]"lﬁ‘]J)
4.94065645841247D-324 3U4
1.797693134862232222D308
Currency 8- byte Number with Fixed @ -9223372036685477058089 104
decimal point 922337203668547705808
String String of characters $ 0 fuuﬁaﬂi:mms,ooo A0NYI
Variant Date/time } floating-Pint Date valued : ’5'11117; 11105109 3
number, or string 7710000 895U 31 Funau T A,
9999
Integer
Padwmsudumdnuduluge —32,768 89 32,767 Fulssiiafannsasnanld
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= a Yo o 1
DartalEa10nYs @ U A@
String
] v o & ' o o
1nudennunsedsnysas luamsari ldduonld AUYIVBITIANUAD
v W dy s Y g d? () : a g o 9 1
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2.4.5 YaunvaIAus
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2.4.5.1 Local

AVo o 2

Qi -l @ = J dou o
dulssiaisziluisinduinn Fal¥18lusedn InsFmesusoflsnduiitlsyme

@ ) 1 o @ @ ) @ o b4 Y g '
Gl‘lsf}ﬁﬂtlﬂiuuw]\?ﬂ')uu']ﬂilﬂﬂgi‘lsflﬂﬂﬂ'li‘lJSZﬂ'lﬁﬂlelﬂﬁﬁ'lﬁ'i'ﬂﬂ"liﬂ’lu?ﬂlﬂi'f]"l]%ﬁl“lﬂﬂ‘llﬂ"l

o g @ a & o =) Jd A - :,' Qy
FININI muﬂﬂuszﬂ‘u Local %zgﬂﬂmaﬂ"lﬂmamsmammmiwmmaswsaﬁaﬂ%uuufm

qang
Application
{(Tds1am)
Form1 Form1
— Procedure Procedure Procedure Procedure
suiu Local _] l'svm_l Local ‘l f iU Local _-| |7 sviu Local —’

Code

Module

Procedure Procedure Procedure
rsm Local -l ‘7‘5.%'7‘1_! Local T] |7 sy Local ‘l

MAN 2,11 LAAUIUIAYDINT 18l siazanen luseauaig

2.4.5.2 Module
@ @ Y a &K 91 @ £y v A
awlsluszaulugaainsadedds aunsaldswdulanaeilendunionay

& 1 (?I‘ | 4 ) { 1
TnsFmosdeeyluTugariy TidnzdululugavesTisunsuitsznoudiogiudesy viat o

<4

A S 2 ' = ) Qo o 28 d
shu nielulugavesesudsedlugnudmsuiauny Object lunasy

U

2.4.6 Global

=

Y @ dy Yy a Y <}
Tudulsszdy Global Hamsnezdredsldaingala q Aawly Application nagiiu
nienndmazasni ldldldnsUsemaldezmiiouduszdnluga Aedszmamini
lud2u  Declaration 1figeua192@elR “Global” 1mthaedudls dwmsulumsseme

' a Y g9 Yo 1 ° Yo e
ﬂTﬂQ'Vl(luﬁ$ﬂ‘U Global ﬂi‘b’ﬂTJ"l “Global” 1Y U UYUNU
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2.4.7 Tenlosisines
a { [ o ¥ v d X J
Jowlemed Asdefinznelimsnsziuiellanadnioonuiny Tewlesisimes 14
a ¢ o £ 1 ] I'4 J a I'd =
Tuiinnin 9 1 Fwseendlungulenlesismesnmenginmans Mmooy agma

o P v o LA o Saq Y a 4
A33NE AaA13199 2.4 Taesdaydnyel luvaude lowesismesnlylutine

a . ¢ s
A1319N 2.3 Llﬁﬂﬂﬂﬁﬂﬂﬂﬁiﬂlﬂﬂilimﬂi

a d =
maenainmans msufSeumen MINTINY
8nRa () WU (=) Not
ay () T (&) And
Q0,113 (+)) Hoen (<) Or
o <4 . |

MITNUIUAN () 1NN (>) Xor
Module (Mod) Hosnnusomnu (<= ) Eqv
YN, (+,-) WINANNTOIAD( >=) Tmp
4 v g A A A

IONUDA Y (String)(& 1130 +) | IMUDU (Like) Is

2.4.8 Uszlaamds
Wuilse leandaliifamainumuididsuTsunsudesms dszloasidandn q 18
un Uszloadmsummuam Ussleavuneme Uselontszma wazilssloamenugudidy
o = & <3| A o & ' °
msirnuvesldsunsuuemmiesntaztiuilsz Joamonsiaudu 9 1wd MNUNNTW

i udu

2.4.8.1 Uszlgamnisuimuam
@ @ J 4 [~ o ' 4 v @
Mdudnual « = ioilumismuammesnieveuniesueldiuds
=) v £ = '
HIDNUAUUA (Property) NIHIYUD ¥
A=5

Textl.Text = “Hi!”
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2.4.8.2 szluanmneme

o [

) 1 o a o A 1
dmsumslanmnemasedietuiomsiinuveslisunsy damsld nunemelu
t 4 [ [ ' 9
Tsunsuiifonduisesdrdauiiosnndstivzsrotlostiunmsnasiuuesan @Woullsunsues
A a YY1 & v ' 5 N s ¥ "o & dslul '
wsoasue i udsdeanldnsihauvesTisunsuldaevy daziuazwuinTunilaiie i

1 yn [ a 4 & a [ @ =4
Wl Tdsunsuaruininuednlsi3meez s Feorunaduddiweulisuasuesnla

Ust Toamnomafienniuduysz Toadaofin “Rem” fitowan A1 “Remark” n3ol¥
daydnuel

< hmthilszTead 14 dadaets

Rem This function is use to open database files

‘This function is use to close database files

2.4.8.3 dszlondsemea
Iddsznededaus  Aneil uasfassumsogiivdosdimsunmadsznadauls
uaza1neit ldna1n13udludheduiunisoenilu Global, Module M50 Local @aunisilszmer
HerFunsogiiudesldmds “declare”éaﬁgﬂuuuﬁa‘f;
Declare Sub globalname Lib “libname” [Alias aliasname”]
[([[ByVal] variable [As typel[,ByVal] variable [As typel]...])]
Declare Function globalname Lib “libname” [As type][,ByVal]

variable [As typel]...])] [As type]

2.4.9 Uszlannruguardiumana
1 1 ] d&’: va o
utiseenlunalsngudesiinelsz loadadauls 1Uszleanisiiauiusey (loop)
£} ' v .
msnsgTaauuuliNouly saudemdasnmsirnueesldsunsuiuuusinguaznis

é 1 = LR L ;
PIVZUBNATITYIATUAIAUAIU

2.4.9.1 IF...Then...Else
Jusrdegaaulonazimanunse luaucou landmua aunsadmuamuldn
[~ 4 o é ] v o 1 = 3 v o
winluidhuldamu@eulvldvhaule Feegrasdiin “Else» dnnsdstimualdnsindounae

ou'lu'ldde “Else”
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2.4.9.2 Select Case
Junensams@ouilsz Tendadulodae IF. . Then.. Else  az¥ 1@ Tdsunsuidu
ifo uazemen Uszlon Select Case 9¢MTAiA& 10U IF... Then...Else ualdanumung
aszdun laelgiuaieie yosiinnidouriny
Select Case testexpression
[Case expl
[Statementblock-1]
[Case exp2
[Statementblock-2]]...
[Case Else
[Statementblock-n]

End Select

2.4.9.3 For ...Next
AN &5 Yy o 3‘ LY~ o 3 Ay o ¥ Irlsl '
!Wﬂﬂ"lﬁﬂﬂiﬁﬂﬂ?i‘l’ﬂ\'ﬂuclﬂ | ﬂutﬂummuﬂsammms EﬂLL‘U‘UﬂT@N ALLN
For counter = start to end [Step increment]
[Statements]
Next [counter]
o o oA @ ¥ I~ v W Y o (]
MNIAIMUAANSUAY (Start) 1¥HU Counter fWaitludnivldimsirauluau
' . v
Statements 11i500 9 IUNIIAT end TaelunsMannuAazsouILNNAT Counter  AuaNA1 U

Increment

2.4.9.4 Do...Loop
' 1 v

14iiedeans Ii1auauseunuuiieuly Uselon Do...Loop Hawisn
3 Y A ! = @ o 1 Iy Y Vot 2 A
Smualiastrouou lvneunsondansiinuluudazsoun 1a laslaal “While” 5o
& Y @ A o w Y & =3 Y o A a 4
“ Until ” 9191189 Do %38 Loop AWA1AUNST I while 3znuen InMIuIusouiioinay
~ Y a o o 1T a L4 < A s @ 2
A IRA1959 (True) A110uUA TN Izna oY (False) NI0WADNTYNILS

A o 1 a o I a o
ﬂ@‘Vl'NTL!‘lﬂ%uﬂUWHW%uLﬂu%ﬁﬂuu&ﬂﬁ
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2.4.9.5 rigamamauwealilsunsw

Sub

For

‘ 32 %thor

Next5

Do

, E éEanor

Loop

Exit Sub
Exit Sub

MNA 212 1aaIMsnIuNaINYee 1UTUATULUDAI 9 AU Exit

b ' v
o o

lu Visual Basic Ivismaelumsvganmsiiamuuusingeen1ngsiuiay
° = Cu A = Y o o Yo o

MsMuluIngey (Loop) HHendunIalnsBaoIne MsngangIugIns1nlgmds Stop

24 o w ] a L4 1 1 o W
FazdludrdalanlidestimnimesUszneudunsvga lusunsuedian1ngl¥a1deEnd
9 1 o o % T a w @ (Y P 19 Y oaj [
Jounna1aves 2 Mdeilde  Stop vz lusn@nausuazazdelita lwandaniseglioniade

) Y o 1 [ 9 A v 9 - A v 9 H
awsadeldinuas lnonasldlaoifioniade Continue 91A10Y Run ¥30148  Single

Y v v
Step lutuy Debug d21 END szeniandulsuaz e lwanimuaiidladrsogluTysunsmi
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BURR - BROWN®

INA101

ﬂ

High Accuracy
INSTRUMENTATION AMPLIFIER

FEATURES

@ LOW DRIFT: 0.251V/°C max
@ LOW OFFSET VOLTAGE: 2511V max
® LOW NONLINEARITY: 0.002%

® LOW NOISE: 13nV/VHz

@ HIGH CMR: 106dB AT 60Hz

@ HIGH INPUT IMPEDANCE: 10%Q

@ 14-PIN PLASTIC, CERAMIC DIP,
SOL-16, AND TO-100 PACKAGES

DESCRIPTION

The INA101 is a high accuracy instrumentation ampli-
fier designed for low-level signal amplification and
general purpose data acquisition. Three precision op
amps and laser-trimmed metal film resistors are inte-
grated on a single monolithic integrated circuit.
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A _MA AWA )
o— W + 10k2 Tok2 z
+input
] 6
Ll
+Vee Vee

International Airport Industrial Park  Mailing Address: PO Bax 11400, Tucson, AZ 85734 « Street Address: 6730 8. Tucson Bivd,, Tucson, AZ 85708 « Tal: (320) 748-1111 « Twx: 910-852-1111

w

APPLICATIONS

@ STRAIN GAGES

® THERMOCOUPLES

® RTDs

® REMOTE TRANSDUCERS

® LOW-LEVEL SIGNALS

® MEDICAL INSTRUMENTATION

The INA101 is packaged in TO-100 metal, 14-pin
plastic and ceramic DIP, and SOL-16 surface-mount
packages. Commercial, industrial and military tem-
perature range models are available.
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SPECIFICATIONS
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ELECTRICAL
At +25°C with $15VDC power supply and in circuit of Figure 1, unless otherwise noted.
INA101AM, AG INA10TSM, SG INAT01CM, CG INATOTHP, KU
PARAMETER NN TYP MAX TP BAX Liid MAX MN v MAX UNITS
GAN
Range of Gain 1 1000 > : : 4 ViV
Gain Equati G=14+ 40KR;) ¥ : 2 4%
Exor from Equation, DC +(0.04 + 0.00016G +0.1 +0.0003G & it & o +0.1+ +0.3+ %
-0.02/G} -0.05(G) 0.00015G) 0.0002G)
-0.05/G -0.10/G
Gain Temp. Coefficient(®
G=1 2 5 = ¥ i % 7 % ppm°C
G=10 20 100 % L 10 & 5 5 ppm/°C
G=100 2 110 % 1 n 7 t bt ppv°C
G = 1000 2 110 o g n = < > ppmv°C
Nontinearty, DC® +0.002 + 10-5G) +(0.005+ 2x 10 G) #0.001 +(0.002 +(0.001 +(0.002 . e %of ppFS
+10-5G) +10-5G) +10-5G) +10-5G)
RATED OUTPUT
Vottage +10 +125 r t : 5 v
Curtent 5 +0 2 : . g mA
Output Impedance 02 ' 5 ‘ Q
Capacitive Load 1000 e 1 5 pF
INPUIT OFFSET VOLTAGE
Initial Offset at +25°C +25 + 200/G) +(50 + 400/G) +10+ H25 H10+ H25+ H125+ +(250 + uv
100/G) +200(G) 100/G) 200/G) 450/G) 900/G)
vs Temperature +H2 + 2006) +0.75 H0.25 + +?2 + 2006) WeC
+10/G) 10/G)
vs Supply H1 + 20/G) ¥ M 5 uvN
vs Time H1+2006) ) S g uvimo
INPUT BIAS CURRENT
Initial Bias Current
(each input) *15 +30 *10 % +5 +20 Y nA
vs Temperature +02 1 i z MAPC
vs 0.1 E > Y ANV
Iniial Offset Current +15 +30 +10 ' 5 20 % 2 nA
vs Temperature 05 7 2 % nA<C
INPUT INPEDANCE
Diferentia 1003 . : 1 Qifpf
Common-mode 100)/3 P 3 g Sl pF
INPUT VOLTAGE RANGE
, Linear Response +10 +12 1 % . L Vv
CMR with 1k Source Imbalance
DCto60Hz,G=1 80 90 Y ' 65 85 dB
DCto60Hz, G =10 9% 106 g 1 90 95 a8
DCto 60Hz, G = 100 to 1000 106 10 v 1 100 105 dB
INPUT NOISE
Input Vokage Noise
fa = 0.0THz 10 10Hz 08 1 g ' W, pp
Dersty, G = 1000
fo= 10Hz 18 ff ’ * WAL
fo = 100Hz 15 z % . /N
fo = kHz 13 < 4 2 nVANHZ
Input Cusrent Noise
fg = 0.01Hz 10 10Hz 50 ™ # g PA. pP
fo= 10Hz 08 g 3 . pANHL
fo = 100Kz 0.46 ' 7 i pANHL
fo = 1kHz 0.35 4 . 4 pANH
DYNAMIC RESPONSE
Small Signal, +3dB Flatness
G=1 300 . - 5 Mt
G=10 140 5 (7 - KHz
G=100 25 ¥ 5 % KkHz
G= 1000 25 > G ¢ KkHz
Small Signal, +1% Flatness
G=1 2 - g : KHz
G=10 10 9 : . KkHz
G=100 1 £ g % kHz
G=1000 00 < ¥ . He
Full Power, G = 110 100 64 : s . KHz
Siew Rate, G = 110 100 02 04 g : . . Vs
Segting Time (0.1%)
G=1 0 © 5 . & & > . ps
G=100 L] 55 b L S 2 4 . us
G = 1000 350 470 % x s g G L4 us
Seting Tme (0.01%)
Ge=1 k) 45 3 . . . . . ps
G=100 S0 70 % . . . . ps
G = 1000 500 650 s, 2 : . . us
POWER SUPPLY
Rated Votage £15 v
Volage Range +5 +20 2 s . v
Current, Quescent® +6.7 85 5 2 2 3 . . mA
TEMPERATURE RANGE™
Specification -25 +85 +125 5 0 +10 °C
Operaton -85 4125 * 2 25 185 °C
Storage -85 +150 % < ) 185 oC

* Speciications same as for INATOTAM, AG.
NOTES: (1) Typically the tolerance of R, wil be the major source of gain ermor. (2) Noninearity |s the maximum peak deviation irom the best straight ine as a percentage of pesk-to-peak Al scale ousput. (3) Not induding the TCR of R;. (4 Adpustable

10 7610 8t ANy one gain. (5) 6, OURPLE stage = 113°C/W, 6, quiescent craltry « 19°CW, 6c, = B3°C/W.

BURR - BROWN e
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PIN CONFIGURATIONS
Top View DIP
TO-100 G and P Package
M Package —_ ]
i Output l 1 14 | Common
+Vee | 2 13 | Ve
—— —
~Input | 3 12 | +Input
SOIC GainSense 1 | 4 11 | Gain Sense 2
Yl ockao Gain Set 1 I 5 10 | Gain Set 2
Output |1 { > 16 | Common Offset Adj. | 6 | | 9 | A2 Output
Wo |2 | 15 Ve Offset Adj. | 7 8 | A1 Output
~input | 3 14 l +input
Gain Sense 1 L4__ 13 l Gain Sense 2
GainSet1|5 12 | Gain Set 2
Offset Adj. | 6 11 | A2 Output
Offset Adj. E 10 | A1 Output
NC E 9 | NC
ORDERING INFORMATION ABSOLUTE MAXIMUM RATINGS
PRODUCT PACKAGE TEMPERATURE RANGE Supply Voltage +20V
INA101AM 10-Pin Metal TO-100 —25°C to +85°C Po?ne:/ Dlntsslpa;:n socir\r;w
INA101CM 10-Pin Metal TO-100 —25°C to +85°C 'c’;" m‘;:":c. S % S
INA101AG 14-Pin Ceramic DIP —~25°C to +85°C e g e apUN) Cofitnuons
INA101CG 14-Pin Ceramic DIP —25C to +85°C Operating Temperature M, G Package ........................... -55°C to +125°C
INAT01HP 14-Pin Plastic DIP 0°Cto +70°C D e N T AV _;505‘:(:‘ e
INA101KU SOL-16 Surface-Mount 0°C to +70°C orag; emperature M, G Package ..............ccccuumcnee —40°C<;° had
INA101SG 14-Pin Ceramic DIP _55°C to+125°C LB':'dUTe :3‘:::“ BT e ey 8 P B
i _ssac +1 OC i il 1] - vecs
INAI1 M 1 fn Nelo TR Pk d Lead Temperature (wave soldering, 3s) U Package ... +260°C

PACKAGE INFORMATION ELECTROSTATIC

PACKAGE DRAWING

PRODUCT PACKAGE NUMBER(! DlSCHARGE SENSITIVITY

INA101AM 10-Pin Metal TO-100 007 This integrated circuit can be damaged by ESD. Burr-Brown

INA101CM 10-Pin MataINO-14g oY recommends that all integrated circuits be handled with ap-

INA101AG 14-Pin Ceramic DIP 189 g : : 2

INA101CG 14-Pin Ceramic DIP 169 propriate precautions. Failure to observe proper handling and

INA101HP 14-Pin Plastic DIP 010 installation procedures can cause damage.

INA101KU SOL-16 Surface-Mount 211 |

INA101SG 14-Pin Ceramic D!P 160 ESD damage can range from subtle performance degradation

INA101SM 10-Pin Metal TO-100 007 to complete device failure. Precision integrated circuits may
NOTE: (1) For detailed drawing and dimension table, please see end of data be more susceptible to damage because very small parametric
sheet, or Appendix D of Burr-Brown IC Data Book. changes could cause the device not to meet its published

specifications.

The information provided herein is believed to be reliable; howevaer, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject fo change
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or wamrant
any BURR-BROWN product for use in life support devices and/or systems.

BURR - BROWNe®
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TYPICAL PERFORMANCE CURVES

At +25°C, Ve = £15V unless otherwise noted.
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GAIN vs FREQUENCY
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TYPICAL PERFORMANCE CURVES (CONT)

At +25°C, V¢ = 215V unless otherwise noted.

SETTLING TIME vs GAIN
1000
R =2k 0.01%] d
o) C_ = 1000pF Il ’// Y
= Jii vV
P 01% %
£
= 100 > ,4{ /
2 Z
3 e
= 1%
10
1 10 100 1000
Gain (VIV)
INPUT NOISE VOLTAGE
vs FREQUENCY (100 < GAIN < 1000)
1000
FS
S
< 100
@
o
]
K] S~
>
2
2 10
5
£
1
0 10 100 1000

Frequency (Hz)

APPLICATION INFORMATION

Figure 1 shows the basic connections required for operation
of the INA101. (Pin numbers shown are for the TO-100
metal package.) Applications with noisy or high impedance
power supplies may require decoupling capacitors close to
the device pins as shown.

The output is referred to the output Common terminal which
is normally grounded. This must be a low-impedance con-
nection to assure good common-mode rejection. A resis-
tance greater than 0.1 in series with the Common pin will
cause common-mode rejection to fall below 106dB.

SETTING THE GAIN
Gain of the INA101 is set by connecting a single external
resistor, Rg:

_ 14 40kQ
G 1+——R @)

G

OUTPUT NOISE vs GAIN

/

10
/Rs= 1000k

Rg = 10kQ
Rg=0
0

0 10 100 1000
Gain (VIV)

20
Rs= 1MQ

QOutput Noise Voltage (mV, rms)

The 40k<2 term in equation (1) comes from the sum of the
two internal feedback resistors. These are on-chip metal film
resistors which are laser trimmed to accurate absolute val-
ues. The accuracy and temperature coefficient of these
resistors are included in the gain accuracy and drift specifi-
cations of the INA101.

The stability and temperature drift of the external gain
setting resistor, Rg, also affects gain. R5’s contribution to
gain accuracy and drift can be directly inferred from the gain
equation (1). Low resistor values required for high gain can
make wiring resistance important. Sockets add to the wiring
resistance which will contribute additional gain error (possi-
bly an unstable gain error) in gains of approximately 100 or
greater. The gain sense connections on the DIP and SOL-16
packages (see Figure 2) reduce the gain error produced by
wiring or socket resistance.

BURR - BROWN®

INA101



OFFSET TRIMMING

The INA101 is laser trimmed for low offset voltage and
drift. Most applications require no external offset adjust-
ment. Figure 2 shows connection of an optional potentio-
meter connected to the Offset Adjust pins for trimming the
input offset voltage. (Pin numbers shown are for the DIP
package.) Use this adjustment to null the offset voltage in
high gain (G 2 100) with both inputs connected to ground.
Do not use this adjustment to null offset produced by the
source or other system offset since this will increasé the
offset voltage drift by 0.3uV/°C per 100V of adjusted
offset.

Offset of the output amplifier usually dominates when the
INA101 is used in unity gain (G = 1). The output offset

75

voltage can be adjusted with the optional trim circuit con-
nected to the Common pin as shown in Figure 2. The voltage
applied to Common terminal is summed with the output.
Low impedance must be maintained at this node to assure

* good common-mode rejection. The op amp connected as a

buffer provides low impedance.

THERMAL EFFECTS ON OFFSET VOLTAGE

To achieve lowest offset voltage and drift, prevent air
currents from circulating near the INA101. Rapid changes in
temperature will produce a thermocouple effect on the
package leads that will degrade offset voltage and drift. A
shield or cover that prevents air currents from flowing near
the INA101 will assure best performance.

No
Connection
"’T ‘]’3 TO-100 PACKAGE
I@_J INA101
o y : 10kQ
20kQ
YWV—" Output
G=1¢-———-—40Rin Rg 2o Vo=G (E;-E)
g : 4 20kQ
I@——i 10kQ 10kQ
= 9 6
Tantalum Tantalum
+
= | [ MY T AV
+15V —-15V
FIGURE 1. Basic Connections.
+15V
Input Offset Adjustment 100kQ
Do not use to null source or system A4 Output
offset (see text). 9 DIP PACKAGE
( ) 3 INA101
= F 10kQ
20kQ
R 0 Vo= 6 (B~ E) *Voou
G= 14 40kQ 20kQ
Common Voo
10kQ 10kQ s b -
+15V Approximately
L $15mV Range
2 (L L13
Q
+15V 15V A Output Pinout shown
is for DIP packages.
Output Offset
_15V Adjustment

FIGURE 2. Optional Trimming of Input and Output Offset Voltage.

BURR - BROWN e 1
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgment, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using Tl components.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, orother
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party's products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright © 2000, Texas Instruments Incorporated
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Faatures
&« Rsliabls recognition of zerc passage o
@ Large appilcation scope M
& May be used as zero point switch E(ﬁjﬂ}g{ !
® LSL compatibie AL L v
@ Three-phase operation possibla (3 |Cs) ¢
® Output cuirent 250 mA
& Large ramp current range
PRV p P R iy Y 4 P'D!P'15'1
w YYIUCT 1T II}JGIGLUIU ta IHU
Tvna i Grdarina Casda Baricana
Typs | Ordering Cede Package
A 7aR { CARZONN_AD2DA4 DN ierse 1
LA B U IR O V] ]\X\JI\IU 1 L\ | 1 |21 1w 1
Tnis phase coin nended o contiol thyiistors, triacs, aind ransistois. The trigger puises

eat
ithin a phasa angle hetween 0 ° and 180 °. Typical applications include

CONVEIter circuits, AC Contioliers and thiee-pihase cuireint CONtIoliers
This IC repiaces the pievious types TCA 780 and TCA 780 D
rPin Definitions and Funciions
- — s Fin Sympoi runciion
aNEERTE o 18] Ve % XS P 7
— — 1 GiINU . Lirouna
’1-“[—"“ -:rj.——': ~ s ) PN e e a N BT S e R o .
i< DV Z Z WL LUput £ inveited
= 4 3 Qu Output U
i e 4 az Output 1 inverted
Tif e ol 5 R Synchironous voltage
! o [ e,
V r' 5 ~2 _l! {17 v ! ] HIIIIUlt
dbsibd 21 7 tQZ Output Z
=t — : HH
[L 3 i R 8 V Rer Stabilized voltage
caed e 9 Ra Ramp resistance
vey g W] |ty 4 -~ D 2
. 10 Cio Ramp capacitance
e 1A o | 11 i Control voltage
IEPRDI%K 12 O Pulse extension
TEP0035 &
13 1 Long pulsse
14 Q1 Qutput 1
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e A+ o | Monifor L 3 5
|~/ Le—as AR ; : =
b= I~ o ! heglos
! 1_/ —_! & WL
r.'/-ﬂ\\ -/\\ 2
v e 7 %
AE ] ¢ e
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M T
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TCA 785

=== CEREEID
Absoiute Maximum Ratings
Paramcter | Symbaot Limit Valucs Unit
| min max
Suppiy voitage ¥s —-0.5 18 vV
Output cuirent at pin 14, 15 ia — 10 400 imA
inhibit voitage Vs -038 Vs V
C‘_ntml voltage Vi —-Q085 Vs \
Voitage shoit-puise ciicuit P13 —=0.5 Vs V
Synchronization input current s — 200 + 200 LA
Output voitage at pin 4, i5 RZ s v
Output current a2t pin 2, 3, 4, / la 10 mA
Dutput veltage atpin 2,3, 4.7 a Vs \
Junction temperatire ' A : 150 e
?s.-._.....,. f A Rgay i, by T == AnC v~
U IGUC u:luuc1 UIU i 481 V) (AW \ 3
inermai resistaince
system - air { Rensa 80 KW
YAaratin~a Dan~xn
/'.I\.-l (XN} '3 I\ulla\o
>upply voltags Vs 8 18 \
dnerating frequancy £ 10 500 H=
mbient temperature LT i — 25 i 85 G
iaracieristics
ks =18V —25 ©= TA=85C: /=50 Hz
; | 5 1 | I : - LIl ! H {
araimcter ;Sy-ruo. Lifmit Yaiies | UTiit] Test
I e i e : i Circuit
iniin | . | max | ;
uppiy current consumption | is $4.5 i6.5 i 10 PmA
1 ... S8 open | 5 !
=0V s | | s
=47 nF; R =100 ka 1; : : l
/nchronization pin & 5 1
put cuirent . f5ms i 30 l 200 uA i
» varied i ; ! !
set voitage Lars | 50 70 my |4
1 T 1 4




oA,
=2 mA

CEERAFRIC TCA 7a¢
DA IVEE YD S
Characteristics (cont'd)
Belec18VY;—28'C <« Tac85°C; Ff=50Hz
Parameter i Symbol Limit Vaiues Uniti Test
: : : Circuit
; min. tvp. max. b
Ramp generator
S hAavaa Atissand ! 1 40 ¢ LN alalal A
UIIQIHC vUIIcIIt v ! 1vuvy _ur\
Max. ramp voltage i Jo=— 2 \Y 1
Saturation voltage at capacitor X ATE Py S 250 m\v 118
Ramp resistance 3 300 ko i1
Sawtooth return time L ‘s 80 us: 14
Inhihit nin & i |
IIIIIIUL’JIII w E
switch-over of pin 7
Qutputs disabled é § 385 FgS \Y 1
Outputs enabied 4 13.3 Mool
Signal transition time L 1 5 us i
input current sy 1900 800 nA i
Fa= 8\
e e e ] : - s Vi ~s 2 4
I IpUL bUHb'HL VT Bl L §OU 1 [ROLV] L LUV um |
Va= 17V : ;
D of Fio Lo S 5 AR
R3 = const.
Va=12V; Cia =47 nF 'i § 'e
M~ ~dlmen AT T z t TN ' i N & -
voviauutt vl 1o 110 ;_‘LU ' : Ly 70 jakst
R <= const. | i
10— O\ b~ A0 \S : : :
'S O v W 10 v : ; 3
Deviation of the ramp voltage ;
between 2 foliowing ! z %
; (N - 5 i ! ) i Ais
naif-waves, Vs = const. PAV0max %S %
Long pulse switch-over f ;
nin 18 i ?
- ! 1 ] !
switch-over of S8 '; :
Short pulse at cutput i Py L35 h2.8 5 \ g
Long puise at output Pt 75 P2 % |
Input current han | i 10 A i
Via=-38 Vv ; '
input current R (46 {6h 1100 EnA
ot Loty 2L : : i : i '
Valdu== et iV, i .
TN Lkl T AP Y e & Y ity 4 ! i i ! i
VULpuUts piin 2, o, 4, 1 : ; ; : :
Reaverse current e 10 A P28
Fu= 7 * 5
Saturation voltaga 10.1 0.4 12 Vot 2.6
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Characteristics (cont'd)

B<Veec18VY;—-25°'C<Tac85°C; f=50Hz
Parameter = Symbol Limit Vaiues . |Unit| Test
: Circuit

min. typ. max.

Outputs pin 14, 15

L2 ~cabeneab via b v \ FaEe Y e Trs 0TI ~ h 4.y 4 e B ~3

II‘UULP’UL VUILOHC Yi4idH ro— v | B RV S8 ) | 5= Elmntt] A9 ] \V J.Vv

—Ta=2580 mA

L-output voltage V14115 | uielin® 08 2 V. 246

la=2 mA

Pulss width {short pulse) 5 20 30 40 us i

SY open :

Pulse width (short pulse} % 530 820 780 usf 11

with C12 n

internal voitage coniroi

Reforence \mltana Voce 2.8 3.1 3.4 \/ 1

Paraiiei connection of

10 ICs noasihle i

b e BT SN LSOO & ST~ SO B 1 ey B § ~ AN 4 — A 4 o 11 <

1C Ul jeleielice vuillaye UKEr ! V&) SURE & X U T @ ¥ |
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Triggering point fre =

PAEL T 2 Ramp voitage -

{E030350

i
I
<

-
]
= -

LR

/
I

o4
-~
(o]

-
]

3

r>
o O

Bl

LN
[0
[}

Pulse Extenslon --
e
S

£

-

iy
i~

N 02
O

1 ©
.
4
|
)
<
<
kD
e
[om )
43)
4
e
[

an inn
L 1RY

LIS



85

Vs

é

0

Ty}
c
7-
q
(@]
T-
(=)
2 (SR
g 5
e Y
wg + st
T =
N
N\,
\
W\
_/. lmu.
B
— L]
: ,h“ 0
RV o
; o\ b
L3\
o=
5 74 PPN NN oy 0 R . i @<
e ol 1D
Xy 15
\ < [{o] 7] £
T & 4 e v |
o b Al &) g T
s > il 8 3 4
+ Al \ : > e »
..OL n ._ —. MW_. \
2 HVﬁ.\_ ’ 4 "
o \ ]
2 NG < w
= U & 1N
7 YN :
- | ;
D
W E ! \ 2
sau [eh} ’ i e
lm! mn_ > /w/ / w.c.
Y Y SN ) 2 1=
r_m = IS M T oo n M T oy bl M o i3
| | > .o Bt e e m i pA L ol o X TR I el I TG N o i [0 (XTI e i, i TRl 5 [®] -
| U Lo
d - £ : > -
FhH 5 u kWJ QD E -
. N {2
ma 5 o 2. —
NG "
w O @

£3



Semiconductor Group

86

CICRAECRAIC TC &
P IVE WP TCA 785
= ]
b
Go== 11F
=
e
S9
i -}
Lo
» lera A1Z
S50Hz 1kQ — 250kQ g % Datertar S
W 7 l > P Cunchegn 1L 6X10 kg
n Tl i Synchron. :
BVms 71 | Ao ggister s B
o o U7 b 1351 !
-1 0.33 uF | st P00 [t e o
VS L 12 T I -bu_a.-.‘ -~ r—ul :
(¢, - ¥ 4 I Do 3% tanims |0 €1
l l 8 uistidirge, e LheE¥ (05 e
_[__—!— 100 f‘.F _A // A-&. i NO””OPI = 3 5 S [,_ T I
- e n e A N =\
i |\ !
i = > S&
- //:\ 7N 7 I
IR\ Lol [ oA 3 ]
L 7 !
Conirot |
1 Comparataor |
GND L |
! A\ oo A
Tile e
r‘ﬁicrhnrno
_i_ Discharge
9 8 10114 iTansistor 4 17
Z_'_! ﬁ
St & RN, o P (] IS"" &l e S’fl
T T\ M o ./:\.‘V’,"“ &Y 1, i la
RN LVe LorA= (= )YRam 1] | rh1g Mg |
v o, FyeApeak? LT 20| |
! | VG o il
SRR ' 4 e N A 1
o Vs Ve 0.4
1£500343
It is necessary for ali measurements to adjust the ramp with
the aid of Cro and £ e in the way that 3V< Fampmaxs Vs — 2 V
eg Co=47nF 18V Ra=47 k0 8V R2=120 k0
L‘ o R EO A i o T3 T T i S e G I
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SIEMERNS TCA 785
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A phase control with a dirsctly controlled triac is shown in the figurs. The triggering angle of
the triac can be adjusted continuousiy beiween G° and. 180" with the aid of an external
notentiometer. During the positive half-wave of the line voltage, the triac receives a positive

o, Ko

ae.

gate puise froim the IC output pin 15. During the negative hali-wave, it aiso receives a positive
trigger pulsae from pin 14. Tha trigger pulsa width Is approx. 100 us.
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Circuit for Two High-Power Thyristors
Shawn is the possihility to trigger two antiparallaled thyristnrq with e IC TCA 785. The trigger

I~ —~ e emtee asolblalen mlhana Ameda bhadiim e -~ o ot o -~
shitted wnunUuualy within a pnase angie between 0 and 1807 Dy means of a

e
potentiometer. During the negative line half-wave the trigger pulse of pin 14 is fed to ths
ieievait thyristor via a trigger puise transformer. During the positive iine hal'f-\t'v"q‘lve, the gate of
the second thvristor is triaaered hv a triaaer nulse transformer at nin 15.
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\l
dauvealdsunsu 12C
4 1 1 :é 1
msﬁamseumLmazmu“lumimaawq"lﬁxm PCF8574 (mmawa{m), PCF8591
' E4
(AtoD-DToA), DS1307 (RealTime), MCS-51Slave nﬂﬁauﬂzﬁamiﬂuuuua 2CNInNUA

= a [ Y g1 a Y @
1pazdunr0INMIANADNURUNTaIA1 srosue 1A ludalusunsy

NAME ModuleI2CBus
PUBLIC Pcf8574Rd,Pcf8574Wr,PCF859 1_RD,PCF859 1~WR,RTC_RD,RTC_WR

Progl2C SEGMENT Code

SDA BIT P3.6
SCL BIT P3.7
Flag EQU 02FH
12C_Ack BIT Flag.2
12C_Addr EQU 036H
I2CData EQU 037H
IOData EQU 038H
OutData EQU 039H
InData EQU 03AH
CONTROL EQU 03BH
DA _DATA EQU 03CH
AD DATA EQU 03EH
SECONDS EQU 040H
MINUTES EQU 041H
HOURS EQU 042H
DAY EQU 043H
DATE EQU 044H
MONTH EQU 045H
YEAR EQU 046H
CONTROLR EQU 047H
PCF85741D EQU 01110000B
PCF8591ID EQU 100100008

RTC ID EQU 11010000B



SlaveR
SlaveW
Rseg
RTC RD:

Progl2C

EQU

EQU

MOV
LCALL
MOV
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL
MOV
LCALL
LCALL

MOV

00000010B

00000001B

[2C_Addr#RTC_ID
12C_Slave

12CData, #000H
[2CData_Wr
12C_Addr#RTC_ID+1
12C Slave
[2CData_Rd
SECONDS,I2CData
12C_Ack_Bit
[2CData_Rd
MINUTES,[2CData
[2C_Ack Bit
[2CData_Rd
HOURS,I2CData
12C_Ack Bit
[2CData_Rd

DAY ,I2CData

[2C Ack Bit
[2CData_Rd
DATE,I2CData
12C_Ack Bit
[2CData_Rd
MONTH,I2CData
[2C_Ack Bit
[2CData_Rd
YEAR,I2CData
[2C_Ack Bit
[2CData_Rd

CONTROLR,I2CData
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RTC_WR:

PCF8591 RD:

LCALL
LCALL

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

LCALL

MOV
ACALL
ACALL
MOV
ACALL

ACALL

97

I12C Nack Bit
12CStop,

12C_Addr#RTC_ID
12C _Slave
12CData,#000H
[2CData_Wr
[12CData, SECONDS
[2CData Wr
12CData, MINUTES
[2CData Wr
12CData, HOURS
[12CData Wr
I2CData,DAY
[2CData Wr
I12CData,DATE
[2CData Wr
12CData, MONTH
[2CData Wr
[2CData,YEAR
[2CData Wr
[2CData, CONTROLR
[2CData Wr
12CStop

[12C_Addr,#PCF8591ID+1
12C Slave

[2CData_Rd

AD DATA,J2CData

12C Nack Bit

[12CStop



PCF8591 WR:

Pcf8574Rd:

Pcf8574Wr:

[2CData_Wr:

[2CWrl:

MOV
ACALL
MOV
ACALL
MOV
ACALL

ACALL

MOV
ACALL
ACALL
MOV
ACALL
ACALL

MOV
MOV
ACALL

ACALL

PUSH
SETB
MOV

MOV

MOV
ACALL
DINZ
SETB
ACALL
SETB

ACALL

I2C_Addr,#PCF85911D
12C_Slave

12CData, CONTROL
12CData_Wr
12CData,DA_DATA
[2CData_Wr

[2CStop

12C Addr#PCEF8574ID+1

12C Slave
[2CData Rd
INData,]2CData
12C Nack Bit
12CStop

[2C_Addr#PCF85741D
12CData,]OData
[2CData Wr

[2CStop

Acc
12C_Ack
A,J2CData
R5,#008

A

Sda,C
12CClk
RS5,12CWrl
Sda
[12CDelay
Scl

[2CDelay
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12CWr2:

[2CData_Rd:

I2CRd1:

I2C Slave:

I2CSlavel:

CLR
CLR
POP

PUSH
CLR
MOV
ACALL
SETB
ACALL
MOV

CLR
DINZ
MOV
POP

PUSH
SETB
MOV
ACALL
MOV

MOV
ACALL
DINZ
SETB
ACALL
SETB
ACALL
JB

Sda,]2CWr2
I2C Ack
Scl

Acc

Acc

A
R5.,#008
12CDelay
Scl
12CDelay
C,Sda

A

Scl
R5,I12CRd1
I2CData, A
Acc

Acc

12C Ack
AI2C_Addr
I2CStart
R5,#008

A

Sda,C

I2CCIk
R5,12CSlavel
Sda
[2CDelay

Scl

I2CDelay
Sda,I2CSlave?2



[2CSlave2:

[2CStart:

12CStartl:

[2CStop:

12CStop1:

[2CClk:

I2C_Ack_Bit:

CLR
CLR
POP

JNB
CLR
SETB
SETB
ACALL
CLR
ACALL

CLR

JNB
CLR
CLR
ACALL
SETB
ACALL
SETB

ACALL
SETB
ACALL

CLR

CLR
ACALL
ACALL

SETB

12C_Ack
Scl
Acc

Scl,I2CStart1
Scl

Sda

Scl
[2CDelay
Sda
[2CDelay
Scl

Scl,I2CStopl
Scl

Sda
12CDelay
Scl
I12CDelay
Sda

[2Cdelay
Scl
I12CDelay
Scl

Sda;12C Acknowledge
[12CDelay

12CClk

Sda
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12C Nack bit:

12CDelay:

[2CDelay1:

SETB
ACALL
ACALL
SETB

MOV
NOP
NOP

DINZ

END

Sda ;J2C Not AcKnowledge
12CDelay

12CClk

Scl

R6,#00CH

R6,12CDelayl

aIuvedlisunsy A ToDuaz D To A

a (V) Y o, <4, 08 [ o o
G\ﬂﬁ@ﬂUNWﬁm@{UuUﬁ 12C Llﬁ$u1ﬂ1ﬂ81uvlﬁllﬂﬂ\‘lﬁlﬁLCD‘Uﬂ\W\’)iﬂﬁlﬂE]i

NAME
EXTRN
EXTRN

PUBLIC

MainPro SEGMENT Code

CONTROL
DA DATA
CHANNEL
AD DATA
BUFFER
LcdAddr
LcdData
CheckEnd

MainAdTDa:

MAIN_LOOP:

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
MOV
MOV
MOV

MOV

AtoDAndDtoA

MainAdTDa

03BH
03CH
03DH
03EH

03FH

030H
031H

035H

Code(IniLcd,PCF8591 WR,PCF859 1_RD,SetAdercd,W2LINELCD)
Code(Delay_1S,WrCharLcd,ChEND)

DA DATA#0
CHANNEL,#0
R1,#BUFFER

R4 #4
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CONVERSION_LOOP: MOV
ADD
MOV
ACALL
ACALL
ACALL
MOV
INC
INC
DINZ
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
INC
ACATEL
ACALL
MOV
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
INC

MOV

A,CHANNEL
A,#01000000B
CONTROL,A
PCF8551 WR
PCF8591_RD
PCF8591_RD
@R1,AD _DATA
R1

CHANNEL
R4,CONVERSION LOOP
LcdAddr,#040H
SetAddrLcd
DPTR #SCR_DA
W2LINELCD
LcdAddr,#04CH
SetAddrLed
LcdData,DA. DATA
HEX2LCD

DA DATA
Delay 1S

Delay 1S
R1#BUFFER
LcdAddr,#040H
SetAddrLed
DPTR #SCR_ADO1
W2LINELCD
LcdAddr,#044H
SetAddrLcd
LcdData,@R1
HEX2L.CD

R1

LcdAddr,#04CH
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HEX2LCD:

ACALL
MOV
ACALL
ACALL
ACAILL
INC
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
INC
MOV
ACALL
MOV
ACALL
ACALL
ACALL
ACALL
MOV
CINE
RET
PUSH
MOV
MOV

DIV

MOV

ACALL

SetAddrLcd
LcdData,@R1
HEX2L.CD
Delay 1S
Delay 1S

R1
LcdAddr,#040H
SetAddrLcd
DPTR,#SCR_AD23
W2LINELCD
Lchd&,#044H
SetAddrLcd
LcdData,@R1
HEX2LCD

R1
LcdAddr,#04CH
SetAddrLcd
LcdData,@R1
HEX2LCD
Delay_ 1S

Delay l‘S
ChEND
R2,CheckEnd

R2,#01,MAIN_LOOP

ACC
A,LcdData
B,#16

AB
A#030H
LcdDaté,A

HEX_CHK
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HEX_CHK:

CHK_OTHER:

CONV_2 ALPHA:

SCR_ADOI:
SCR_AD23:
SCR_DA:

ACALL

MOV

MOV
ACALL
ACALL

POP

MOV
CIJNE

END

AIuve31151n53 RealTime
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WrCharLcd
AB
A#030H
LcdData, A
HEX CHK
WrCharLcd
ACC

A,LcdData
A #03AH,CHK OTHER
CONV_2 ALPHA

AHT

LcdData, A

'Ch0: HChl: H '
'Ch2: HCh3: H '

'Analog Out: H '

a Viway 3 Y o ! w { {1 @ o
Aanofuindnes uuTar2cuaziha iuinaznae s laudadaLcDyo e

J [ o’/l (Y] {
wesazdmnsadeniunazn la

NAME RealTime
EXTRN

EXTRN

PUBLIC LOOPRT

ProgReal SEGMENT Code

LcdAddr
LcdData
12C_Addr

I12C Data

EQU
EQU
EQU
EQU

Code(RTC_RD,SetAddrLcd,WrCharLcd, WR3CHAR_LCD,StartKeypad)
Code(LcdClr,LedBlink, W2LINELCD,RTC_WR)

030H
031H
036H

037H



KeyData
BUFFERT
LCD_PTR
SECONDS
MINUTES
HOURS
DAY
DATE
MONTH
YEAR

CONTROLR

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU

RSEG ProgReal

LOOPRT:

WR_CHK_MONTH_1:

WR_CHK_MONTH_2:

WRITE_MONTH_NZX:

ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV
CINE
MOV
AJMP
CINE
MOV
AJMP
CINE
MOV
MOV

MOV

032H
048H
049H
040H
041H
042H
043H
044H
045H
046H

047H

RTC RD

LcdAddr,#040H

SetAddrLcd

LcdData,#''

WrCharLcd

LcdData,DATE

BCD2L.CD

LcdData#' '

WrCharLcd

AMONTH
A#O010H,WR CHK MONTH 1
A#O0AH

WRITE MONTH_NX

oM (Pcf8574)A#011H,WR_CHK MONTH_2
A #00BH
WRITE MONTH_NX
A#012H,WRITE MONTH_NX
A#00CH

LCD PTR,A

DPTR#MONTH JAN
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WRITE_TIME_HN:

WRITE_TIME_HH:

WRITE_SPACE:

WRITE_MINUTES:

ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL
MOV

17
SWAP
ADD
AIMP
MOV
MOV
ACALL
MOV

MOV
ACALL
MOV
ANL
INZ
MOV
ACALL
JMP
MOV
ACALL
MOV
ACALL

ACALL

106

WR3CHAR_LCD
LcdData #''
WrCharLcd
LcdData,YEAR
BCD2LCD
LcdData#' '
WrCharLcd

A, HOURS

A #00110000B
WRITE _TIME HN
A

A #030H
WRITE_TIME HH
A#"

LcdData,A
WrCharLcd

A HOURS
A,#00001111B
A#030H
LcdData,A
WrCharLcd
A,SECONDS

A #001H
WRITE_SPACE
LcdData,#''
WrCharLcd
WRITE _MINUTES
LcdData,#‘ !
WrCharLcd
LcdData, MINUTES
BCD2LCD

StartKeypad



CheckSetD:

ChkEd:

BackLRT:
TurnToMain:
SET TIME 1:

SET DATE:

CINE
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MOV A KeyData

CINE A #0DH,CheckSetD

ACALL SET TIME 1

CINE A#OEH,ChkEd

ACALL SET DATE
A#10H,BackLRT

IMP TurnToMain

AIMP LOOPRT

RET

AJMP SET TIME

Acall LcdClr

MOV LcdAddr,#040H

ACALL SetAddrLcd

MOV DPTR,#SCR_SET DATE

ACALL W2LINELCD

MOV LcdAddr,#048H

ACALL SetAddrLcd

ACALL LcdBlink

ACALL WAIT KEYPRESSED

MOV BUFFERT,KeyData

ACALL KPAD2LCD

ACALL LcdBlink

ACALL WAIT KEY

ACALL WAIT KEYPRESSED

MOV BUFFERT+1,KeyData

ACALL KPAD2LCD

ACALL WAIT KEY

ACALL BUFFER2ACC

MOV DATE,A

MOV LcdAddr,#04BH

ACALL SetAddrLcd

ACALL LcdBlink



SET_TIME:

ACALL
MOV

ACALL
ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
MOV

MOV

ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
MOV

ACALL
ACALL
AIMP

ACALL
MOV

ACALL

MOV

WAIT KEYPRESSED
BUFFERT ,KeyData
KPAD2LCD

LcdBlink

WAIT KEY

WAIT KEYPRESSED
BUFFERT+1,KeyData
KPAD2LCD

WAIT KEY
BUFFER2ACC
MONTH,A
LcdAddr,#04EH
SetAddrLcd

LcdBlink

WAIT KEYPRESSED
BUFFERT,KeyData
KPAD2LCD

LcdBlink

WAIT KEY
WAIT_KEYPRESSED
BUFFERT+1,KeyData
KPAD2LCD

WAIT KEY
BUFFER2ACC
YEAR,A

RTC_WR

LcdClr

LOOPRT

LcdClIr
LcdAddr,#040H

SetAddrLcd

DPTR#SCR_SET TIME
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ACALL
MOV

ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
MOV

MOV

ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL
MOV

MOV

ACALL

ACALL
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W2LINELCD
LcdAddr,#048H
SetAddrLcd
LcdBlink
WAIT KEYPRESSED
BUFFERT KeyData
KPAD2LCD
LcdBlink
WAIT KEY
WAIT_KEYPRESSED
BUFFERT+1,KeyData
KPAD2LCD
WAIT KEY
BUFFER2ACC
HOURS,A
LcdAddr,#04BH
SetAddrLcd
LcdBlink
WAIT KEYPRESSED
BUFFERT ,KeyData
KPAD2LCD
LcdBlink
WAIT KEY
WAIT KEYPRESSED
BUFFERT+1,KeyData
KPAD2LCD
WAIT KEY
BUFFER2ACC
MINUTES,A
LcdAddr,#04EH
SetAddrLcd
LcdBlink



BUFFER2ACC:

KPAD2LCD:

BCD2LCD:

ACALL
MOV
ACALL
ACALL
ACALL
ACALL
MOV
ACALL
ACALL
ACALL
MOV
ACALL
ACALL
AIJMP

MOV

SWAP
MOV
MOV
ANL

ADD

MOV
ADD
MOV

ACALL

PUSH
PUSH
MOV
MOV

ANL

WAIT KEYPRESSED
BUFFERT KeyData
KPAD2LCD
LcdBlink
WAIT KEY
WAIT KEYPRESSED
BUFFERT+1 KeyData
KPAD2LCD
WAIT_KEY
BUFFER2ACC
SECONDS,A
RTC WR
LcdClIr
LOOPRT
A ,BUFFERT
A #00FH
A
B.A
A,BUFFERT+ 1
A #00FH

AB

A KeyData
A#030H
LcdData,A

WrCharLcd

ACC

B
A,LcdData
B,A

A#11110000B
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WAIT KEY:

WAIT_KEYPRESSED:

CHK_KEY NEXT:

CHK_KEY 0:

CHK_VALID KEY:

SCR_SET DATE:
SCR_SET TIME:
MONTH_JAN:
MONTH_FEB:

MONTH_MAR:

SWAP

MOV
ACALL
MOV
ANL

MOV
ACALL
POP
POP

MOV
ANL
CINE

ACALL
MOV
CINE
AJMP
CINE
JMP
CINE
MOV

DB

DB
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A

A #030H
LcdData,A
WrCharLcd
AB
A#00001111B
A#030H
LcdData, A
WrCharLcd
B

ACC

APl
A#00FH

A#O0OFH,WAIT KEY

StartKeypad

A KeyData
A#0,CHK KEY NEXT
WAIT KEYPRESSED
A#10,CHK KEY 0
WAIT _KEYPRESSED
A#11,CHK VALID KEY

KeyData,#0

WAIT_KEYPRESSED

' Date : dd/mm/yy '
' Time : hh/mm/ss '
Jan'
'Feb'

'Mar'



MONTH_APR:
MONTH_MAY:
MONTH_JUN:
MONTH_JUL:
MONTH_AUG:
MONTH_SEP:
MONTH_OCT:
MONTH_NOV:

MONTH_DEC:

d@Iuv049115un33 Temperature

DB
DB
DB
DB
DB
DB
DB
DB
DB

END

'Oct'
'Nov'

'Dec'

112

= vy P J @ = 4 Fitisy ad
aungnien lugadivuunniverillszgndldnuluga serial edengungiineiu

4 N a é a 1 L v @
VlﬁlﬂﬂﬂlﬂuﬁﬂQﬂ\ilﬂ?ﬁ)ﬁﬂﬂlﬂ‘wilﬂﬂgﬁﬁﬂﬂiﬁﬂﬂﬂﬂﬂﬂ??ﬂqmﬁg

Name Temperature

[ .
YUy 1-Wire

Extrn Code(IniLcd,SetAddrLed, WRLINE LCDIL,Delay 1S,WrCharLed,Delayl ms)

Public MainTemp

ProgTemp Segment Code

ONEWIRE

FLAG

BUSY

LcdAddr

LcdData

ONEWIRE DATA
TEMP

Rseg ProgTemp

Start:

MainTemp:

BIT
EQU
BIT

EQU
EQU
EQU
EQU

SETB
ACALL
MOV
ACALL
MOV
ACALL

P33
02FH
FLAG.0
030H
031H
032H

033H

ONEWIRE
InilLcd
LcdAddr,#000H
SetAddrLcd
DPTR#TITLE 1
WRLINE LCDIL



LOOP:

PRES CHK LOOQP:

ACALL
ACALL
MOV
ACALL
MOV
ACALL
ACALL
ACALL
MOV
ACALL
MOV
ACALL
SETB
ACALL
ACALL
JB

NOP
NOP
NOP
NOP
ACALL
ACALL
MOV
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV

ACALL
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Delay_1S

Delay 1S

LcdAddr,#000H
SetAddrLcd

DPTR #SCR_TEMP
WRLINE_LCDIL
DS1820_RST

DS1820 PRES
ONEWIRE DATA #0CCH
DS1820_WR
ONEWIRE DATA #044H
DS1820 WR

BUSY

DS1820_RST

DS1820: PRES
BUSY,PRES CHK LOOP

DS1820 RST

DS1820 PRES
ONEWIRE_DATA #0CCH
DS1820 WR
ONEWIRE_DATA #0BEH
DS1820 WR

DS1820_RD
TEMP,ONEWIRE_DATA
DS1820 RST

DS1820 PRES
LcdAddr,#040H

SetAddrLcd



WRITE_0C:

WRITE NEXT:

HEX2LCD:

HEX2_LCD NX:

MOV
CLR

MOV
ACALL
MOV
ACALL
MOV
JNB
MOV
AJMP
MOV
ACALL
ACALL
AJMP
Ret
PUSH
MOV
MOV
DIV
ADD
CINE
MOV
MOV
ACALL
MOV
MOV
DIV
ADD
MOV
ACALL

MOV

A,TEMP

C

A

LcdData,A
HEX2LCD
LcdAddr,#044H
SetAddrLed
A,TEMP
ACC.0,WRITE 0C
LcdData,#'S'
WRITE NEXT
LcdData,#'0'
WrCharLcd
Delay 1S

LOOP

ACC
A,LcdData
B.,#100

AB
A#030H
A#030H,HEX2 LCD NX
AR
LcdData,A
WrCharLcd
AB

B,#10

AB
A#030H
LcdData,A
WrCharLcd

AB
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DS1820 RD:

DS1820_RD_LOOP:

DS1820 WR:

DS1820 WR_LOOP:

ADD A#030H

MOV LcdData,A

ACALL WrCharLcd

POP ACC

RET

MOV R4 #8

CLR A

CLR ONEWIRE

NOP

NOP

SETB ONEWIRE

NOP

NOP

NOP

NOP

MOV C,ONEWIRE
ACALL ONEWIRE DELAY
RRC A

DINZ R4,DS1820 RD L.OOP
MOV ONEWIRE DATAA
RET

MOV R4 #8

MOV A,ONEWIRE DATA
RRC A

INC DS1820 WR L

CLR ONEWIRE

NOP

NOP

NOP

NOP

SETB ONEWIRE

ACALL ONEWIRE _DELAY
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DS1820_WR_L:

DS1820 WR_NX:

DS1820 RST:

DS1820 PRES:
DS1820 PRES_ 1:

DS1820 PRES 2:

DS1820 PRES 3:

ONEWIRE DELAY:

ONEWIRE DELAY 1:

AIJMP
CLR
ACALL
SETB
NOP
NOP
NOP
NOP
DINZ

CLR
ACALL
SETB
MOV

DINZ

MOV
MOV
JNB

DINZ

DINZ

JNB
MOV
DINZ

CLR

MOV
NOP
NOP
DINZ
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'DS1820 WR_NX

ONEWIRE
ONEWIRE DELAY

ONEWIRE

R4,DS1820 WR_LOOP

ONEWIRE
Delayl ms
ONEWIRE
R4,#8

R4,$

R4,#8

R3,#0
ONEWIRE,DS1820_PRES 3
R3,DS1820 PRES 2
R4,DS1820 PRES 1

ONEWIRE,$
R4.#8
R4,$

BUSY

R6,#012H

R6,O0NEWIRE DELAY 1



DELAY 50us: MOV
DELAY 50us_1: NOP
NOP
DINZ
RET
DELAY 100us: MOV
DELAY 100us 1: NOP
NOP
DINZ
RET
TITLE 1: DB
SCR_TEMP: DB
End

aIuveallsunsuia Serial

R6,#00CH

R6,DELAY 50us_1

R6,#017H

R6,DELAY 100us_1

'1-Wire DS1820'

'"Temp : .',0DFH,'C'
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NAME
PUBLIC
ProgSerial
BUFFER

DataSend

InitialSerial:

Recive:

ModuleSerial

InitialSerial,Recive,Send

SEGMENT  Code

EQU
EQU
Rseg
MOV
MOV
MOV
SETB
MOV
MOV
SETB
Ret
JNB

050H

0SFH
ProgSerial
TMOD,#021H
TH1,#0FDH
TL1,#0FDH
TR1
SCON,#040H
RO#BUFFER
REN

RLS$

: Buffer



Send:

RX_NEXT:

CLR
MOV
MOV
CINE
CLR
MOV
MOV
JNB
CLER
Ret
INC
AJMP
End

RI
A,SBUF

"@RO,A

A #00DH,RX NEXT

TI
A,Datasend
SBUF,A

1H 6

TI

RO

Recive

; Increase pointer

; Back to do loop
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