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Technology. -
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ACADEMIC 1992
ABSTRACT

This thesis is design by using Micro Controller System to- design and
develop forkeeping the direction of channel of station and protecting the immage
of antennna from wine strom automatically. By using the Micro Controllert to be
the processer to control all working with will be used instead of the old system.
Which that the usermuch control by themself all the time. The ability of this suustem
can be deviloped further more by using the software other.

Charecteristic of Project

Normal Mode

1. It can- be control the direction of the antenna by passing on the keyhoard.
- 2. Itcanbekeep the data of the direction of the antenna up to 40 channel.
-3, It can be use the data of the programed channel and can order the antenna
to-move to the design the direction.
4. It can be set the reference direction.

Protect Mode

1. It can be move the element of the antenna to be direction according to the
direction of the wind strom, for protecting the. immage automatically.

2. It can be masure the speed and the direction of the wind by showing on the
display channel.

3. It can be sent.the warning sign (alarm) when the wind strom is occured.
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s L'sﬁau"wml'ﬁ'lumsmuquﬁﬂmomsm‘m'uaemummﬁ

FINANAUTWNTOUREANUGBIMIA I nETanudatin iM3nhvauiwamslfinuseaniasd
ATITBBNULY  lagasdnanmseaniuy  UARSENITILLIEIRMITNUGILFaIaNLEanlaas

LY 3 3 & :
unTuteanlaaeit T
WIND DIRECTION
& SPEED
CPU
(CONTROLLER)
MCS-51 DRIVER
LCD GRAPHIC ROTOR ROTOR
DISPLAY .

KEYBOARD

BLOCK DIAGRAM:DIRECTION ANTENNA CONTROLING WITH MICROCONTROLLER SYSTEM
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output driver FET us26 31 Port 1, Port 2 uaz Port 3 fi1 Port szgnpulled high du Internal
pullup uddua170 pulled low Alaunssdnaniuuan ( External source )Port 0619310 Port 1

, Port 2unz Port 3a397laill Internal pullup FETI% Output Driver w84 Po ( g}gﬂﬁ' 1A ) 3z
gn'l’fﬂﬁam Port sudianiln «1* mm:f'lﬁﬂé’aamiaﬁunmﬂﬂ'z'\ua"\muuammﬁv'u daulunsdiang
pullup FET azagluamaz off Foin Port Po 3z zanlfidwu Port Output Wansme opeit-drain * °
mudous “1 'lmnu BitLatchyhlW FETM3 2 famaén Output off m-unamlmmuag'lu
gnazasnaa (float) anmziduit dumansolfiilu Input uuy high impedance W ussinmzdn - -
Port 1, Port 2uaz Port 3fiInternalpullup #inAdf mseianwmuﬁmm‘s‘un‘l&h (% Port wyu
quasi- b1d1rect10nal alFamidlu Input Port tanfiaz @a9gn pull-high nazezilSuuialeuiu. - -
source current (Hadims pull low 3nnA1uuan Port latch mvmﬂ'lv. 8051 'a.nmmweﬁuﬂ'n 0N

Bit iija CPU an Reset t#n 0 gniBiuwlyds Port Latch uda Port Latch wmmsmﬂaumﬂurnput N

1ﬂ’Tﬂun17Lmuuﬂ1 k 'lvmuuu
m*:sia'lﬁ'e’m R

mamlmnﬂms loading 'l& ma:mb\Lamanmmwmaqnuu‘lﬂmmu Port 184 8051 Output
Buffer Port 1, Port 2 Uz port 3 81313090 Input 489 8% TTL uuu LS ¢4 Input. Rértvagsost -
HMOS version #an30 Sulnaaluaniizundny lad TTL 3o 2995 NMOS I¢f vwHMOS-uag
CHMOS version 11183 Port 38333364 Output ifuluviopen-eollector: Uas :open-drain An= <
mﬂ'ﬁa'm‘[vmﬂ Bus muuan ( ExternalBusMode ) Output Buffer 283 Port 0-uei 81 RTHATODU- A Si
Input 289 18% TTL wuy LS & 8 Input uds i 3:eosia resistor 4 -pullap AALWEA < o « oo

8051 TIMER/COUNTER
MIMMUUERSANRIVBICPURINTanT s fiLinanled ualumsranuieg sxddenlann
- v { ° ' v e ° s P i . R
Wun CPU azdadddaouudasnisvinen tgu drld CPU v aganielussosiianusisow
dl -« d [} " </ -4 e A’ [} o L Qe
Turneid a1 weg BRI M uw U SUNTUN LN RILLLRASIIN NN L% MIIMKAS a5 NNISL/
d9 Tays wuvannIu( baud rate ) , MIFTNFYYIMTINIAT nTamTULTIMIRTIVB lUT BN
NITHAER
Y - v . . P ° Y
Tuszuumslgaua3s 01ald support chip Uszinntimer/counter tRBANTYINTUULULH Was
< ' N - - & o ' ) P P < a
dumsutiswnnszrey CPU udtladwindwidndu sruufiaslngenalidan AEnanganae
v o, ' .. @
mMi3lE CPU sztnnfidl timer/counter agn1u14( on chip timer/counter ) 8051 15 CPU luaszna
e ad . ' e - . W °
MCS-51 @2WilINd timer/counter agmu'luuanmnuuw MINTBYIULVOUNTN UAEMIT
mu'lm:s‘fuﬁmwa;‘iﬁm
8051 UIaL@aINIIUNI timer Was counter a;jmu'lu 2 61 fa timero WA timer1 (8032/8052
- o~ a “ - . o S o - < - v &
HANAN 1 @7 Aa timer2 ) FTseaTnduwiaais: 16 In uazmansawonidlusuia s inladu
THo; TLo, TH1 uaz TL1 vwinlunstiusuas timer w32 counter URZEIaNITOIARD®
“ A i - ‘ - « ‘ o
tuTaya NITMNIARAMEAT LAE 8aIN nu1§atma§au=j & TIMERO uss TIMER1 9:vin
- - . =, . - eV v F P & v - ' -t
Nudase Aaadlwuanilu timer w3a counter Al ualuaamiendwldiRosatrandon



FIGURE 2.1t Timer/Counter Control Logic

Timer

?.:‘;::::, “124
Cf7 = O (TMOD Times Oparation}
To Timar Stages

Counter lcﬂ = 1 (TNOD Counles Operation)
T1/0 input Pin

TR0 Bitin TCON

Gate Bit tp TMOD

INT10 tnput Pin

1nezuntu ;ph"'n 1 ,

TIMER vmshflumssiudganasimmelu CPU ( g'lma:umugﬂf‘i 1) SR
masfianuduinauazgnmsdag 12 udals timer Wy 15w §1 CPU 1¥anud 11.0502 MHz timer
wRuAnA 11.0592MHz/12 = 921.6 KHz timer39uLMN 9 1/921.6KHz = 1.085 uSEC timer
asiuduuuy binary (v ( binary up counter ) MINUT84 timer wivdudan 9 aunseat
gaaa usaaailu o ( FF -> 0 wia 0->FF ) udaifia interrupt ioluda CPU 67 ( 9z¢i04 enable
interrupt 28 ) ussdaudsfisidn AvhlWgaonatlums interrupt defiufia mItuadny
aulAnY timer S3a@as ( THo, TLo, TH1 w3a TL1 ) wuiiiwuadliiy tmer 3maaige
tiaiasiulyud o fil5rAu COUNTER viwiAlumsiudtygnoen Input 31091 To wia Tt (
1 P3.4 uazn P35 enweeu ) lasdygiodinin Input dervesdmunaiiliuivendy
Qe To 19 counter o i fynnoifien 11 14 counter 1 %uwriiiy maiuves counter A
ilaniy timer AokLAnuL binaryirhiiu uazdnGusulumaty fiaglu timer Siainaiiguin
ﬁiaifwﬁ'maqmmﬁgoqmﬁﬂau‘lﬁ’ﬁum To w38 T1
fa axdedliinnienuiivassuumiday 24 viudhszuuldannd 11.0502 MHz mmf'igo
qﬂﬁﬂaulﬁ'ﬁum To w32 T1 l6Aa 11.0592MHz/24 = 460.8KHz AMULANGIITINTN timer iU
counter ABMULINNVBIFYWIT UAUNEITINTRIFT I o ALTIUM T uazriawnslFaw timer
w38 counter azsasrnnamIvnnsasdudunan lasfameiimnuanisrnauiazms in-
terrupt Wadtimer Ua: counter Aa

TMOD Timer/Counter Mode Register

|
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TCON Timer/counter Control Register
IE Interrupt Enable Register
IP Interrupt Priority Register

FIGURE 2.12 Timer 1 and Timer 0 Operation Moces

Fare {
gt el TOS P THegR e 16y itema
#gure 2 1 { [ )

Timer Mode O 13811 Timer/Counter

o —"]‘ J————{ ThX 8 E. }——1’ A P——— tnt
Inp* itxgdn: (0 s » ntestup®
Frgwre 2111

Timer Mode 1 16 Bil Timer/Counter

Pulge I
s TLX B Bus {23
Fgwre 2 T {
A Reloag 1

Tiner Mode 2 Auto - Retoad of TL trom TH

|

Interiugt

Pulse

taput f
(Figure 2 11) L
h:
1

"2
.
R1 Bt

1n TCON

TLO 8 Bus o Interrupt

H . ).__,
THO 8 Bits. H 15 J-———mnuup'

Timer Mode 3 Two 8- 81t Tumers Using Timer 0
ol
laezunsuzui 2

mM31B3W Timer
timer molu 8051 1933a1@asvu1a 16 On udlunsld envaclduuy s n1s On wia 160n Ale
( g'lna:unmaﬂﬁ‘ 2 ) ielWinlumsimuanisvinewsestimer SuasTaanin Sevenavauiiu
TUADUNIT

1. \RBNUUUMINNIUYEY timer mn'lﬂa:unmgﬂﬁ 2

2. 370 Inuavas timer \Randn control code mnmﬂogﬂfi 3 T timer DNAIUAUMININWY
wyasuTusunsunoluCPU WiRanslugas internal control uazthaaugumIrineunga dauw7
INTo/1 snnmouan CPU MWiRenarlutas external control mﬁ"lﬁa:gnﬁwumlﬁﬁu‘%ﬁamas‘
TMOD

. )
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T™MOD

MODE TIMER O
FUNCTION INTERNAL EXTERNAL
CONTROL CONTROL
§] 13-bit Tuner OuH O8H
1 16-bit Timer 0IH OYH
2 8-bit Auto-Reload 02H 0OAH
3 two 8-bit Timers 03H UBH
MODE TIMER | e,
FUNCTION INTERNAL } EXTERNAL
CONTROL , CONTROL
0 5 13-bit Timer 00H ! 80H
| 16-bit Timer 10H 90H
2 ' 8-bit Auto-Reload 20H ‘ AOH
3 } does not run 30H | BOH
o
TN 3
MODE COUNTERY TMOD
3 FUNCTION INTERNAL EXTERNAL
CONTROL CONTROL
0 13-bit Timer 04H OCH
-1 Fn-bit Timer 05H ODH
2 3-bit Auto-Reload 06H OEH
3 one 8-bit Counter O7H OFH
MODE COUNTER 1 TMOD
FUNCTION INTERNAL  EXTERNAL
CONTROL CONTROL
0 13-bit Timer JOH COH
| 16-bit Timer 30H DOH
2 8-bit Auw-Reload 6HOH EOH
3 not available - -

o
srquu.ln 4

-t sl < : L . . L2 ) -
Fa@as TMOD #197Y timer 0 uas umer 1 QY MNuRzduavaILdasinyal I3aaas TMOD

-
UaIn

-t
w14



TMOD : TIMER/COUNTER MODECONTROL REGISTER .
NOT BIT ADDRESSABLE :

GATE  3zauquld timer vnuwianya ( 'lﬁ'g}'lma:unmguﬁ nlsznayjaziniimialnuria
16 2 wouda MW On GATE-=o0 \umsauna CPU TagTusunsy w3a MmN
nnmouandown INTo/1 = 1 Iuvoiedi in GATE = 1 msmuquﬁg\a 2 wysiing

\flafin TRo/1 W33anas TCON 1fu 163y

C/T \8aniilu counter w3a timer

M1,Mo Inunam3viawwed timer w38 counter

3. imuams interrupt 1u33aiaas IE lawdnWiing interruptiin EA (IE.7 ) asstoadin 1 1aua
uaz ndug axdu 1 waue e deamsly interrupt udazaalyl

IE : INTERRUPT ENABLE REGISTER.
BIT ADDRESSABLE:

&
ol

EA (IE7) disable all interrupt thiimiilu o uss enable interrupt Wil adiniiiin. 1 waz
fin 3uq ( muthese Ziu 1 d

-~ (IEs) lil¥ 4

ET2 (IE.5 ) TIMER2 overflow enable/disable interrupt ( 8032 /8052 Reanh )

ES (IEa) ...

ET1 ( IE.3 ) TIMER1overflow enable/disable interrupt

EX1 (IE2) ..

ETo ( IE.1 ) TIMERo overflow enable/disable interrupt

EXo (IE0) ..

Winome  unfiliiisany timer/counter azlingnais
4T timer/counterannnin 167 axdaIrnua ANuEAYTaIMsinterruptiuIIaiaad

IPA2g dUA@NT interrupt wianiu danidanud ey gan azldmsu3nmsden Unduda TIMER

0 AAMUAAYNIT TIMER 1 udfausariwualWIIMER 1 fianuddyginit TIMER o
TéTasl# In IP.3 = 1 uaz IP.1 = o

wifls



IP : INTERRUPT PRIORITY REGISTER.
BIT ADDRESSABLE:

(p.7 ) lily
(1P.6 ) luld
PT2 (IP.5 ) TIMER2 priority level ( 8032/8052 et )
PS (IPa) ..
PT1 (IP.3 ) TIMER" priority level
PX1 (IP2) ..
PTO (IP.1 ) TIMEROo priority level
PXo (IP.o) ..

5.inuas S usuliTy timer/counter(THo , TLo , TH1n3a TL1 )
6. limin TCON.4 ( w32 TCON.6 ) i#al® TIMER/COUNTER (3uv4%

TCON : T:?MER/COUNTER CONTROL REGISTER.
BIT ADDRESSABLE.

TF1 ( TCON.7 ) \ilu 1 \llaifiams overflow 310 TIMER1 wuasaznauiiiu o ifla CPU
vildsunsulu interrupt service routine

w1



TR1 ( TCON.6 ) tSnlfiflu 1 el TIMER1 vhanu

TFo ( TCON.5 ) i 1 (flaifiams overflow 99 TIMERo uazaznduiiiu o s CPU vh
Tusunsulw interrupt service routine

TRo ( TCON.4 ) iinliilu 1 (lalw TIMERo0 vham

IEt ( TCON.3) ..

IT1 (TCOM.2 ) ..

IEo ( TCON.t) ..

ITo ( TCON.O) ..

3159 % Counter

counter {iu Fawesdnfioiy tmer usdiSunFasanumusnemensldnm naumslfiuis
FBIMAUAN TV LBURL2TY timer ( AMIIMAUANIYIY IUAN timer ) usilkiRand control
code MNAITIIUN 4 unu

EXPANDING 170 PORT (m3vu18 PORT 1/0)

8031 9={ PORT o uaz PORT 3 1umsﬁﬂﬂ1‘zﬂumsmnﬂuﬁﬁﬂu'mLﬁn DATA BUS m
4130 INTERFACE fialflunsueina9as Iudinva9n13ae1s PORT 170 IWniniu
PROGRAMABLE PORT CHIP ﬁﬁuumn?{qﬂﬁa 8255 TITuasdnavas 8255 azneneehl
82553 REGISTERMODEmuluLﬁmﬂuéﬁmuqu%ommsmﬁuu‘lﬂmu 8031 CONTROL-
LER WORDS a:iimuaziuauasminfiuas 8255 PORT fia A B uaz C lagaunindaniia:
1HIUINPUT w3a OUTPUT wieazlfiiluuuuns 2 el m3vens PORT sunsaaanuuy
oot | ~

MEMORY MAPPED 1/0

8255 PROGRAMABLE 170 PORT CHIP lf@miuseng PORT laganansoldsiuny
RAMTmm‘naanuuu"ﬁouamﬁagﬂ 2 Tavmsaanuuul® RAM imianaaiusn 32 KBYTES 31n
64 KBYTES 8255 PORT mansnliun ADDRESS A15 iilw ADDRESS 89 (8000H) uas 32
KBYTES RAM aunsauaadfinn A1s 1w ADDRESS én (7FFFH uaz @i"wn'h) n17 DECODE
azanaldan A1s vuiudniudadasld INVERTER ifian1s DECODE wi28a2usng 1wy
RAM ua: 170 ‘

31.!175 2 1lunsssnuuulasezsaiy MEMORY MAPPED PORT I/0 ™ 3 Ao
ADDRESS FFFoH-FFF3H ; FFF4aH-FFF7H ; FFFsH-FFFBH ; uas FFFCH-FFFFH lag
ADDRESS 783 RAM fia 0000H-FFEFH .z

dananuaililumsesnuuy EXPANDING 1/0 uuy MEMORY MAPPED 1,0 Tauld
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3 At pAL Als —f
Reset R:;" B . 2—ea Al3 —
8051 A0 9 L} pA3 Al2 —
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2051 AD3 o n - P83 A3 —
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ROTOR Lﬂum'mqunmmmmﬁ mumnqaummuuuuhnu uaznaznandalliiiu
. P - v ol
rotor 74 KR-600 -xmgnaammummauqumummmmm‘lmy (g}mngﬂn )

CHARECTERISTIC
INPUT VOLTAGE 1157230 VOLT AC 50/60 Hz
POWER CONSUUMPTION 40 VA
MOTOR 24 VOLT SPLITPHASE
ROTATION TIME APPROX 53 sec/60 Hz
63 sec/50 Hz
END OF ROTATION STOP ELECTRICAL AND MACHANICAL
ROTATION TORQUE 600 Kg-cm
STATIONARY BREAKING TORQUE 4,000 Kg-cm
'VERTICAL LOAD 2,00 Kg
PERMISSIBLE MAST SIZE 38-63 m/m diameter
CABLE TOBE USED 6 conductor

nnanunteawiuansmena ¢ a'lﬂmgé’num:ﬁo dudsznaumelusas KR-600 ﬁqﬂﬁ
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MODEL KR-600ROTOR

PARTS NUMBER AND LOCATION

SEE THAT SHOW NUMBERS ARE WHEN
REPLACEMENT IN CASE




PENMINWINLOINT DRVER

mmmw’ﬁaqﬂﬂizmfﬂum-:uummsﬁné’a (POWER) aanmmawmuqu‘ﬁmﬂua‘mﬁ
INTERFACE LI microcontroller WnzifAarTa i HIGH VOLTAGE $98in173i1 MOC3010 3vinms
ISOLATE UUN399788M9NMuaz3Nn1T# ROTER 1 AC. MOTER 3931 TRIAC arlE32uiiy
Moc3o10 ey Mocsoto eziiiuiia TRIC NTzus GATE 9zat/lueae 15 mA < IGT < 50 mA Tan
W TrRIAC Duifua SWITCHﬁ'mﬁa"ﬁaYhnumuqmé’numwaa‘MAc. un:tﬂaﬂmﬁu'lu'lﬁunﬁnqumu
\f (Cw. WINDING) ﬁwnuwfauﬁumﬁnqummﬁu (cow. WINDING) 39157993 COMBINATION
Yaarusmitls

cwW cCW FUNCTION

0 0 NO USE

0 oo
1 UMY

1 0 ﬂqummi‘u

1 1 NO USE

b
-

ATIUNN LOGIC NAU VP ¥833397
1 "v B - ‘
WatIUEIUY8Y J-K FLIP-FLOP fisimutssriuidu T FLP-FLOP nmaa:mn’lumsmx,qu'[ﬂu
MICROCONTROLLER W8S R-C NABTANTL TRIAC {IUANKMUEYDI93T R-C SNUBBER

MINNMNU
MITNWIUNYBY TRIAC IENWIUATIRE 2 M2 ﬂ"’]w's’ummqu'lzi'iwztﬂumsﬂqunauLiun%'a

adunn sansluil P2-P4 1w cw ROTATION us: P1-P3 (W CCW ROTATION LRZIEVINM
audenlyves Truth Table

- o
NUIM-24



(ROTOR) .
1. GEAR MOUNT PLATE ASS'Y
. GEAR MOUNT SUPPORT
. WASHER (6)
. GEAR MOUNT SCREW
. INSULATOR SHEET
. POTENTIOMETER
. NUT (9)
. SPRING WASEHER (9)
. WASHER (9)
11. POT DRIVER GEAR
12. GEAR STOPPER SCREW
13. PLASTIC POT GEAR
14. E-RING (2.5)
15, 21. STUD SUPPORT SLEEVE
16, 17. GEAR SHAFT
18. GEAR
19, 20. PINION/GEAR ASS'Y
22. GEAR MOTOR MOUNT ASS'Y
29. MOTOR ASS'Y
34, 35, 56. WASHER (4)
36 SCREW FOR MOTOR HOLDER (4)
37 LIMIT SWITCH
41 CASE
42 SCREW FOR MOUNT PLATE HILDER
43 WASHER(5)
44 BALL BEARING
45 INTERNAL GEAR
46 RUBBER SHEET
47 TERMINAL
48 TERMINAL/CABLE HOLDER SCREW
49 ROTOR HOUSING
50 HOUSING
51 WASHER (6)
52 HOUSING SCREW

O 0 N O O AW N

minf-20



53 CABLE HOLDER

54 TERMINAL COVER

55 RUBBER GROVERMENT

56 SPRING WASHER(4)

57 TERMINAL COVER SCREW (4)
58,59 MAST CLAMP

60 WASHER (8)

61 SPRING WASHER (8)

62,63 SCREW (8)

64 HEX NUT Ms

mMI% ROTOR tseyneily

nnfinsafedneueneifaznenatas KR-600 Lﬁuutﬂu'zoa's"\d’ﬁqﬂﬁ 3 &l
dantsznaudsseluil

1. MOTER 'ﬁqﬂs:nauﬁ'mmmﬂaaoqﬂ 'qﬂusnu‘quﬂ?i’l’:”ﬂquu.uummiuuazmﬁam
Lﬂwe\fi”l'i'ﬂquuuummiu w3al3uni7 split phase {uuataaiszinn single phase wuy induc-
tion @ rotor vavdaNalaaiilwuLLnTINTEIAN

2. LIMIT SWITCH \Uuuvudnitle ' )

3. PONTENTIOMETER

A L A [ - -t [ \ L2 L [
IINNWAIN 1 aaatasssaiiuuuy Spit Phase fvameay 2 vaduiu vauINITIING
-~ : -4 - “ [] L v = Jv
wsuuumudnnin uszran 2 wnygsuuumwdnninm et Wlinuuesia lasfida
Rotor 3¢ terminal 6‘1’031]

N8 TALINTMIIIUAT Rotor a:vxqmmummiumﬁm a:ﬁum‘m"lﬂauﬂm 360 84F1 GNN
«w [ >3 d‘ (™3 o o - . . J I3 - [

AMAANIULYBIVBI Rotor lasdfgan13vineuife Limit Switch Feasduuuy Undtladnusme
MINMKL8Y Limit Switch zdalalay a8 Rotor ﬂqumﬁ 360 DA ANBASNINATLYLA
Limit Switch Open @9iuMI71IMUP23 Rotor 1NYAA Twrimaaduamuimamsyuuuumu
o« & -t o o . Y]
Wunsuldeny wasluumen Rotor nyu Potentiometer Mquvlﬂmﬁunﬂswqumaa Rotor @7y
o [ v E 4 - - v v & - [
TIFT09 I 1IN 2 (el Vref aulw HUUNINYUEY Rotor 9@ IUNTOURAINA LS
ua:mmsnﬁa:muqumsﬁ’mmao Rotor @Ltguldisinm

m3§aad KR-600
lunsdiaas KR-600 dulwmemeanivuialng siminann aasazimsearessuainy



1272980 . qm?id’aanwa:ﬁquﬁau Lwﬂztf}atﬁﬂauﬁmmua"? ATIUUTITBIANBYIN LA EII67
Mast clamp \amsifomeld ussvisfideifauszniamenma AU mast clamp 9916 B99:8
mIrnantansauea Rotor uszIztzane@? mast clamp fataimeaazlnlalidin 3 Wa @
jUdsznay danaufiazliaaszning Rotor U Controller a.l'ﬁ’lm'luuw 100 Wa dauduay
wa¥ #22 maomnnna‘nmﬁlﬁmu #20
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SPEED & DIRECT OF WIND
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LIMIT
ITEM SYMBOL —— NOTE
min max

E cycle time TCYC 1000 - 1,2
E high level width PYEH " 450 - 1,2
E low level width PYEL 450 - 1,2
E rise time TR - 25 1,2
E fall time TF - 25 1,2
Adress setup TAS 140 - 1,2
Adress hold time TAH 10 - 1,2
data setup time TDSW 200 - 1
data delay time TTDR - 320 2
data hold time (write)| TDHV 10 - 1
data hole time (read) | TDHR 20 - 2
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tinclude (conio.h>
#include” <stdio.h>
#include <¢8051.h>
tinclude <stdlib.h>
$include ¢intrpt.h
ginclude <math.h>

tdefine 1ilcd_cs2 ((char %) OXE0Q00) /% LCD #2 *.

#define 1ilecd_csl ((char %) OXE001) /% LCD #1 #*/

tdefine dlecd_cs2 ((char %) OXE002) /% DATA LCD #£2 %,

#define dlecd_cs! ((char %) OxXE0O03) /% DATA LCD #1 .,

#¢define port_a ((char ¥) 0xA000) /% I/P KEYBOARD#8 *,

tdefine port_b ((char %) 0xA001) /% I/P KEYBOARD#8 *.

#define port_c ((char %) 0xA002) /% O/P KEYBOARD#:
DRIVE ROTOR#3 *,

tdefine port_i ((char %) 0xA003) /% CONTROL PORT *.

tdefine port_aé ((char %) 0xB000) /% I/P WIND DIRECT #*.

fdefine port_b2 ((char %) 0x8001) /¥ I/P ADC %.

tdefine port_c2 ((char %) OxB002) /% G/P CONTROLL ADC *.

#define port_i2 ((char %) O0x8003) /% CONTROL PORT .,

#define pi 3.141592654
#define kms 8

static char AC]={0,0x3E,0x09,0x09,0x09,0x3E,0};
static char BCL1={0,0x3F,0%x25,0x25,0x25,0x1A,0};
static char CC]={0,0x1E,0x21,0x21,0x21,0%x12,0};
static char DCLJ1={0,0x3F,0x21,0x21,0x21,0x1E,0};
static char EC3={0,0x3F,0x25,0%x25,0%25,0x21,0};
static char FL1={0,0x3F,0x05,0x05,0x05,0x01,0};
static char GC1={0,0x1E,0x21,0x29,0x29,0x%34,0};
static char HC1={(0,0x3F,0x04,0x04,0x04,0x3F,0};
static char 1C1={0,0,0x21,0x3F,0x21,0,0};
static char JE]={0,0x10,0x20,0x21;0x1F,0x01,0};
static char K[]1={0,0x3F,0x08,0x0C,0x12,0x21,0};
static char LC]={0,0x3F,0x20,0x20,0x20,0,0};
static-char MC3={0,0x3F,0x02,0x0C,0x02,0x3F,0};
static char N[3}={0,0x3F,0x02,0x04,0x08,0x3F,0};
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0C)={0,0x1E,0x21,0x21,0x21,0x1E,0};
PC1={0,0x3F,0x09,0x09,0x09,0x06,0};
@[J={0,0x1E,0x21,0x29,0x11,0x2E,0};
RC1=1{0,0x3F,0x09,0x09,0x19,0x26,0};
stl={0,0x12,0x25,0x25,0x25,0x19,0};
TCI1={0,0x01,0x01,0x3F,0x01,0x01,0};
uri={o,0x1F,0x20,0x20,0x20,0x1F,0)};
vCl={0,0x0F,0x10,0x20,0x10,0x0F,0};
wCl={0,0x3F,0x10,0x0C,0x10,0x3F,0};
X(3={0,0x31,0x0A,0x04,0x0A,0x%31,0};
YC(i={0,0x03,0x04,0x38,0x04,0x03,0};
ZCL1={0,0x21,0x31,0x29,0x25,0%x23,0};

Aall1={0,0x10,0x2A4,0x2A,0x24,0x3C,01};
BbC]1={0,0x3F,0x28,0%x24,0x24,0x18,0)};
Cel1={0,0x1C,0x22,0x22,0x22,0%x10,0};
pd[3=10,0x18,0x24,0x24,0x28, 0x3F, 0} ;
Eel1={0,0x1C,0x24,0x2A,0%x24,0%X0C,0};
FfC£1={0,0,0x08,0x3E,0x09,0x02,0};
GglLI={0,0x04,0x2A,0x2A,0x24,0x1E,0};
HhCJ={0,0x3F,0x08,0x04,0x04,0%x38,0};
Iicl={0,0,0x24,0x3D,0x20,0,0};
Jjrl={0,0,0x10,0x20,0x20,0x1D,0};
KkrL1={0,0x3F,0x08,0x14,0%22,0,0};
Liri=<¢o,0,0x21,0x3F,0x20,0,0};
MmC31={0,0x3E,0x02,0x3C,0x02,0x3C,0};
NnC1={0,0x3C,0x08,0x04,0x04,0x38,0};
OolJ={0,0x1C,0x22,0%x22,0x1C,0,0};
Ppl1={0,0,0x3E,0x04,0x0A,0%x04,0};
Qql1={0,0x04,0x0A,0x0A,0x04,0x3E,0};
Rrf1={0,0x3E,0x04,0x02,0x02,0,01};
Ss(3={0,0x24,0x24,0%x2A,0x12,0,0};
TtC1={0,0,0x22,0x1F,0x22,0x10,0};
Yulfl={0,0x1E,0x20,0x20,0%x10,0Xx3E,0};
vvC1={0,0x06,0x18,0%x20,0x18,0x06,0};
Wwl[1={0,0x1E,0x20,0x18,0x20,0%x1E,0};
Xxf1={0,0x22,0x12,0x1C,0x24,0%x22,0};
YyC1={0,0x22,0x24,0x18,0x08,0x08,0};
Zz[]={0,0x22,0x32,0x2A,0x26,0x22,0};
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00C3={0, 0x1E, 0X29, 0x25, 0x23, 0X1E, 0XFF) ;
01[1=40,0,0x22, 0x3F, 0x20, 0, 0XFF} ;

0201=1{0,0x22,0x31,0%29, 0x25, 0x22, OXFF} ;
O3[J={0,0x11,0x21,0x25,0x25,0x1B,0xFF};
04[1=10,0x18,0x14,0x12, 0X3F, 0X10, 0XFF} ;
05[1=1{0,0x17,0x25,0x25, 0x25, 0x19, OXFF} ;
06[1=1{0,0x1E, 0x25, 0x25, 0x25, 0x18, 0XFF} ;
0701=¢0,0x01,0x01,0x39, 0x05, 0x03, OXFF} ;
08[1=1{0,0x1A,0x25, 0x25, 0x25, 0X1A, OXFF} ;
09C1=10, 0X06, 0x29, 029, 0x29, 0X1E, 0XFF) ;

BO[]={0,0,0xCD,OxF0,0xF0,0x1C,0x1C.0x07,0x07,
0x03,0x03,0x03,0x03,0x07,0x07,0xlC,OxlC,
0xFo, 0xFo0, 0xC0,0,0,0,0, 0XFF, OXFF, OXFF,
9,9,0,0,0,0,0,0,0,0,0,0,0xFF, OXFF, OXFF,
0,0,0,0,0x03,0XOF,OXOF,0X38,0x38,0xE0,
0xE0, 0xC0, 0xC0, 0xC0, 0XCO, O0XEQ, 0XEO, 0x38,
0x38,0x0F,0x0F, 0x03,0,0};

static char B1[J={0,0,0,0,0X20,0x20,0X30,0X18,0XOC,0XOE,

OXFF, OxFF, 0xFF,0,0,0,0,0,0,0,0,0,0,0,0,
¢,9,9,90,0,0,0,0xFF, 0xFF, 0xFF,0,0,0,0,0,
0,0,0,0,0,0,0,0,0XC0,0XC0,0XC0,0XC0,0QCO,
0xCO0, OxFF, OXFF, OXFF, 0xC0, 0xC0, 0xCO, 0xCO,
0xC0,0xC0,0,0,0};

static char B2[]={0,0,0x38,0x78,0xFC,0xEC,OxE6,0x07,0x03,

0x03,0x03,0x03,0x03,0x03,0x03,0x87,0x86,
OxFcC, 0xF8, 0xF8,0,0,0,0,0,0,0,0x80,0x80,
0xco, 0xCo, 0x60,0x30,0x38,0%x1C, 0x1E, 0XOF,
Ox07,0x03,0x03,0x01,0x01,0,0,0,0,0xF8,
OxFE,OxFF,OxEF,OxES,OxEl,OxE0,0XE0,0XEO,
OxEO, OxEO, 0XEO, OXE0, OXED, 0XE0, 0XEO, OXFC,
OxFC,0,0)3

static char B3[J={0,0,0x38,0x78,0x7C,0x30,0x3C,0x03,0x03,

0xo03,0x03,0x03, 0x03,0,0,0,0,0,0,0,0x18,
0X18,0x18,0x18,0x18,0x18,0x18,0x30,0x24,
0x24,0xC3,0xC3,0x81,0,0,0,0,0x1C, 0X1E,

0x3E,0x3C,0x3C,OxC0,0xC0,0xC0,0xC0,0xCO,
OxC0,0xC0,0xC0,0XZ0,0XZ0,0XIF,OxlF,OXOF,



] 0,0} .

static char B4C1={(0,0,0,0,0,0,0%x80,0x80,0x70,0x70,0x0E, OX0E,
0x01,0x01,0xFF, OxFF,OxFF,0,0,0,0,0,0,0,
0xEO, OxEO, Ox1C,0x1C,0x03,0x03,0,0,0,0,0,
0, OXFF, OxFF, 0xFF,0,0,0,0,0,0,0,0x03,0x03,
0x03,0x03,0x03,0x03,0x03,0x03,0%x03,0x03,
0x03,0x03,0xFF,0xFF,0xFF,0x03,0x03,0x03,
0,0} .

static char B5[(1={0,0,0xFF,0xFF,0x07,0x07,0x07,0x07,0x87,
ox87,0x87,0x87,0x87,0x87,0x87,0x07,0x07,
0x07,0x1F,0x1F,0,0,0,0,0x0F, 0X0F,0x886,
ox86,0x03,0x03,0x03,0x01,0x01,0x01,0x01,
0x03,0x03,0x06,0x0E, OxFC, 0xF0, 0XE0,0,0,
0,0,0x1E, 0x3F,0x7F,0x7F, 0XE7,0xC2, 0xCO,
0xcCo, 0xC0, 0xC0, 0xC0,0xC0,0XE0, O0x70,0x30,
0x3F,0x0F,0x03,0,01});

static char B6C]={0,0,0xE0,0xE0,0xF8,0x18,0x1E, 0x08,0x07,
0x03,0x03,0x03,0x03,0x03,0x06,0x7E, OXFE,
OxF8,0xF8,0x60,0,0,0,0,0xFF,0XFF, OXFF,
0x60,0x60,0x18,0x18,0x0C, 0x0C, 0x0C, 0x0C,
OXOC,0x18,0x18,0xBQ,0x61,0x80,0x80,0,0,
6,0,0x03,0x1F,0x1F,0x18,0x60,0x60,0XEO,
0xco, 0xCo, 0xCo0, 0xC0,0xC0,0xC0, 0x30,0x30,
0x3F,0x0F,0x0F,0,01};

static char B7C1={0,0,0x7F,0x7F,0x07,0x07,0x07,0x07,0x07,
0x07,0x07,0x07,0x07,0x07,0xC7,0xF7,0x3F,
0x1F, OxtF, oxo07,0,0,0,0,0,0,0,0,0,0,0,0,
oxco, 0xFo, 0x3C, 0x0F,0x03,0,0,0,0,0,0,0,
6,0,0,0,0,0,0,0,0,0xFF, OXFF, 0xFF,0,0,0,
0,0,0,0,0,0,01}3

static char B8C1={0,0,0,0xF0,0xFC,0x0C,0x0C,0x03,0x03,0x03,
0x03,0x03,0x03,0x03,0x03,0x0C,0x0C, OXFC,
0x¥Fo0,0,0,0,0,0,0x80,0xE1,0xE7,0x7E, OX1E,
oxoC, 0x0C,0x0C, 0x0C,0x0C, 0x0C, 0x0C, 0x0C,
0x1E,Ox7E, OxE7,0xE1,0x80,0,0,0,0,0x07,
O0x0F, 0x3F, 0x30,0xE0, 0xC0, 0xC0,0xC0, 0xCO,
oxco,0xC0,0xC0,0xC0,0xE0, 0x30, 0x3F, OXOF,
0x07,0,0);

static char B9C1={(0,0,0xF0,0xF0,0xFC,0x0C,0x0C,0x03,0x03,
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0xo03,0x03,0x03,0x03,0x07,0x06,0x06,0x18,
OxF8, 0xF8,0xco0,0,0,0,0,0x01,0x01,0x86,
oxo6,0x18,0x18,0x30,0x30,0x30,0x30,0x30,
0x18,0x18,0x06,0x06,0%xFF,0xFF,0xFF,0,0,
0,0,0x06,0x1F,0x1F,0x7F,0X7E, 0x60, 0xCO,
0xco, 0xCo,0xC0, 0xC0,0xED,0x60,0%x78,0x18,
0x1F,0x07,0x07,0,0};

0-C3={0,0x20,0x20,0x20,0%20,0%20,0};
BK[]={0xFF, OxFF, OxFF, 0xFF, OXFF,O0xFF, 0} ;
cori={o0,0,0,0x05,0x03,0};
ARR[1={0x08,0x08,0x08,0x22,0x14,0x08};
CURL]={0x1C,0x1C,0x7F,0Xx3E,0x1C,0%x08};
ssst1={0,0,0,0,0,0};

BSC1={0,0x20,0x10,0x08,0x04,0x02};
Xx1t1={0,0xFE,0x02,0x02,0x02,0x02};
Xx2rl={0x02,0x02,0x02,0x02,0x02,0x02};
Xx3CJ={0x02,0x02,0x02,0x02,0XFE,0};
XX4C1={0,0x7F,0x40,0x40,0x40,0x40};
XX5C£1={0x40,0x40,0x40,0x40,0x40,0x40};
XX6£1={0x40,0x40,0x40,0x40,0x7F,01};
XX7C£1={0,0xFF,0,0,0,01};
Xx8C1={0,0,0,0,0xFF,0};
Xx9C1=4{0,0,0,0,0x03,0x02};
Xxori={0xo02,0x03,0,0,0,0}3;
YYOCI={0x01,0x7E,0x42,0x42,0xFE,0x40);
YY1C(1={0x40,0XFE, 0x42,0x42,0X7E,0x%x01};
YY2C1={0x80,0x7E,0x42,0x42,0X7F,0x02};
YY3[£l={0x02,0x7F,0x42,0x42,0Xx7E,0x80};

KsITOC])={0,0,0,0,0,0,0,0,0,0,0,0x40,0x40,0x80,
0x88,0x90,0x20,0x40,0,0x3E,0,0x40,
0x20,0x90,0x88,0x80,0x40,0x40,0,0,0,
0,0,0,0,0,0,0,0,0};

KMIT1ci={o0,0,0,0,0,0,0,0x10,0x10,0x88,0x48,
0x44,0x24,0x12,0x12,0xC8,0x20,0, 0XE4,
0x1A,0xE4,0,0x20,0xC8,0x12,0x12,0x24,
0x44,0x48,0x88,0x10,0x10,0,0,0,0,0,0,



¢,0,0,0,0,0,0,0,0};

static char KMIT2C]={0,0,0,0x08,0x04,0x04,0x02,0x01,0x01,

static char

static char

static char

static char

0x80,0x40,0x30,0x08,0x06,0x01,0,0,0,
0x57,0xA8,0x57,0,0,0,0x01,0x06, 0x08,
0x30,0x40,0x80,0x01,0x01,0x02,0x04,

O0xo04, 0xo08,0,0,0,0,0,0,0,0,0,0,0,0,01

KMIT3(])={0,0,0,0,0x80,0x60,0x10,0x0C,0x02,0x%01,

6,0,0,0,0,0x80,0x40,0xEA, 0X75,0xEA,
0x75,0xEA, Ox40,0x80,0,0,0,0,0,0x01,
oxo02,0x0¢,0x10,0x60,0x80,0,0,0,0,0,
¢,0,0,0,0,0,0,0,0,0,0,0,01};

KMIT4C1={0x20,0x18,0x04,0x03,0,0,0,0,0,0,0x80,

0x40,0xA0,0x54, 0xAA, 0x593, OxAF, 0x59,
0xAF,0x59,0xAF, 0x59, 0XAF, 0x59, 0XAA,
0x54,0xA0,0x40,0x80,0,0,0,0,0,0,0x03,
0x04,0x18,0x20,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0}3

KMiTsci=4{o0,0,0,0,0,0xD0,0x20,0x40,0xA4,0xDA,

0x51,0xDB,0x51,0xDB,0x51,0xDB, 0x51,
0xDB, 0x55, 0xDF,0x55, 0xDB, 0x51, 0XDB,
0x51,0xbB,0x51,0xDB, 0x51, 0xDA, 0xA4,
o0x40,0x20,0xD0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0};

KMITe6C]={0,0,0x20,0x40,0xA0,0x20,0x41,0x82,

0x0D, 0x70,0x8B,0x55, 0xB9, 0x05,0xC3,
0x31,0x11,0x21,0xC9,0xAB,0x8D,0x81,
0x01,0x01,0x03,0x05,0xB9,0x55,0x8B,
0x70,0x0D,0x82,0x41,0x20,0xA0,0x40,
0xezo0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0}3

static char KMIT7C]}={0,0,0,0,0,0x03,0%05,0x05,0x0A,0x04,

.

0x0B, 0x04,0x05,0x02,0,0x01,0x01,0,0,
0,0,0,0x01,0x01,0,0x02,0x05,0x04,
0x0B,0x04,0x04,0x05,0x05,0x03,0,0,0,
¢,0,0,0,0,0,0,0,0,0,0,01};

static char 0SBOL1={0x04,0x82,0x82,0x02,0x02,0x02,0x02,

0x02,0x04,0xF8,0,0,0,0x04,0x02,0x82,
0x82,0x82,0x82,0x84,0x04,0xFB,0,0,0,
0x04,0x04, 0x06, 0xFC,0,0,0,0,0,0,0,0,



OXFE,0,0,0,0,0,0,0,0,0,0,0};
static char OSBl[J={0x3F,Ox41,0x82,0x81,0x80,0x80,0x80,

' 0x80,0x40,0x3F,0,0,0,0x7E,0xCl,0xA0,
0x40,0,0,0,0x01,0xFF,0,0,0,0,0,0,0x3F,
0x40,0x80,0x80,0x80,0x80,0x80,0x80,
0X40,DXBF,0,0XB0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0};

static char OSBZ[]={OXF0,0XOC,0x02,0x82,0x61,0xA1,0x41,
0X01,0XOZ,0x02,0x04,0xF8,0,0,0,0xC2,
0x61,0xA1,0X41,0x01,0x01,0x01,0x02,
OxFC,0,0,0,0X02,0x05,0x03,0xFE,0,0,
0,0,0,0XFF,0,0,0,0,0,0,0,0,0,0,0,0};

static char OSB3£]={0,0XO3,0x1E,0x01,0,0,0,0,0,0,0,0XIF,
0,0,0,0x07,0x08,0x10,0x10,0x10,0x10,
0X10,0X08,0x07,0,0,0,0xOC,Ole,OXlZ,
0x0F,0x02,0x04,0x04,0x08,0x10,0x0F,0,
0,0XOC,0x12,0x12,0x0C,0xF8,0,0,0,0,0,
0,0,0,0,0,0,0,0};

static char *title0[3=("{,,,,,,,,,,,,,,,,,,,:c",
"& KING’MOUNGKUT H$) v

"& INSTITUTE i
"& OF .8",
"& TECHNOLOGY .8",
"& LADGRABANG 8",
"& 8",

"3))))))3)000)010))))) %"y ;
static char *tit]el[]={"()))))))))))))))))))*S",

". &s",
DIRECTION 8",
". ANTENNA &$",
*YAKI? &8",
". CONTROLOR &$",
es",
Mty aasssrarararsassss %"}
static char #title2ri=¢(" PRODUCT $",
" BY $",

"NATTAPONG PONGPANICHS",
"NONTARAT SIRIRAT $",



"RACHASAK RATTATHAM 8",
"SAKOL POUNGLAHE $",
"TOTSAPHORN SATONVISITS",

" 1893 %"); |
‘static char #noteil1={(" & $",
" & "',
" & s",

" :)))Rotor))s",
" Y))Wind)))s",
" &Direct s",
&speed s$",
" $IIIMINNINIE"Y;
static char #memoryiC1=(" &MEMORY. $",
" :)WRITE; s",
"Memory s",
" POSITION 8",
" $",
" STATIONS",
d %"}s
static char #*memory2L1=(" &MEMORY. $",
" :))READ; s$",
"Memory $",
" POSITION s",
" $",
" STATIONS",
" %"};
static char *protecti1[1={" LPROTECT.s$",
RSP EY LN
" s",
" SET $",
" Kn/hs",
" s,
" %"}
static char *manauliCfl= {" $",
" 8",
" Protect s",
" Km/h 8",

" ' sn,



" ",
" 8",
" %"}

static char *MANUALL]={"MANUALmode%"};

static char *AUTO[1= {" AUTO mode#*"};

int X,¥53

int  channal;

int ¥store,¥print_big,*read_num,*wind_test;

int wind_speed,wind_directs;

int interi,inter2,counti,count?2;

int alarm,name_busy;

int  mem_busy,protect;

int on_name,move_tonen;

unsigned char position,position_adc,*nem_position;

char busy,namenl[121,mode;

char *manmy,*lcd;

unsigned char *memory_busy;

/¥ REEEBEHRUBERUSHARELALE K/
J¥ BEBRERUE MAIN HEHRURER */
J¥ HRREERIREUBUBUBUBUBURER */

main()

Variable();
Rams();
On_lecd()s
Clr_sO)s
Init_port();
Set_interupt();
Demo ()3

mode=0;

for(ss

{ -
On_lcd(O);
Write_wind(O);
Write_led_wind ()



Control._.rotor();
Print_rotor();
Write_led_rotor();
Select_mode ()3
Write_mode(); )
Select._protect ();
Write_led ()3
Select_memory();
Write_ledO)s
Memory();
Write_led()s;
Esc(O)3
Write_ledO)s

}

J¥ RREFUHRHEUBHABRUBRRHRREE X/
/% ###&# END OF MAIN HuB## %/
Jk REHBHBHEBSUBHRTUBBEREHES X/

/% ###t$ INTERRUPT TIMMER O FUNCTION H&## */
void interrupt timeO(void)
{
interi++; /% ktd#% 1 Sec HuHEH ¥/
if (interi==4)
{
inter2=count?2;
if (inter2<*(memory_busy+3))
Inter2();
else
Inter1i();
count2=03
count1=0;
inter1=0;
}
THO=03
TLO=03 .
TCON&=0xDO;



/¥ BR#4td INTERZ ##ut#d */
Inter2()
{

alarm=0;

P1=0;

/¥ HEEBEE INTER1 #R#¥#8 %/
Inter1 ()
{
alarm=1;
if (mode==0)
P1=0xFF3
else
P1=0;

/% #%4% INTERRUPT COUNTER 1 FUNCTION ###$f %/
void interrupt counto(void)
{
counti++;
if (counti>=kms) /% ### number of pulse = 1 Km ##% %,
{
" count2++;
count 1=03;
}
TH1=0XFF3;
TL1=0xFF;
TCON&=0xT703;

/% Ha#RH4E ESCAPE ####4 */
Esc()
{

char n;

m=Keyb();

if (n==8)

{

Variable();.



Vhat () ;
Clr_key();

/¥ #EkE4E Demo HEHEHE %/

Deno ()

{

Clr_s();
Set_xy(0,15);
Writew(KMITO, 40);
Set_xy(1,15);
Writew(KMIT1,40);
Set_xy(2,15);
Writew(KMIT2,40);
Set_xy(3,15);
Writew(KMIT3,40);
Set_xy(4,15);
Writew(KMIT4,40);
Set_xy(5,15);
Writew(KMITS5,40);
Set_xy(6,15);
Writew(KMIT6,40);
Set_xy(7,15);
Writew(KMIT7,40);
Set_xy(2,75);
Writew(OSBO, 45);
Set_xy(3,75)3
Writew(OSB1,45);
Set_xy(5,70);
Writew(0OSB2,50);
Set _xy(6,70);
Writew(OSB3,50);
Print_all();
Delay (30000);
Clr_s();
Set_xy(0,0);
Printw(title0);
Print_all();



Delay(30000);
Clr_s();
Set_xy(0,0)3
Printw(titlel);
Print_all()s;
Delay(30000);
Clr_s();

Set _xy(0,0);
Printw(title2);
Print_all();
Delay(30000);
Delay(30000);
Delay(30000);
busy=0x0F;
Set_xy(0,0);
Printw(note1);
Set_xy(0,0)3;
Printw(manaull);
Set_xy(3,4);
Print_nunmber (¥ (memory_busy+3));
Set_xy(0,0);
Printw(AUTO);
Line(33,64,33,688);
Line(33,64,39,64);
Printrotor();

/% #88k4% SET INTERUPT Hi#E#% %/
Set_interupt ()
{
TMOD=0x513;
IE=0x8A;
THO=03;
TLO=0;
TH1=0xFF3;
TL1=0XFF3;
TCON=0x503; '
set_vector (TIMERO,time0);
set_vector (TIMER1,count0);



/% BEtikE RAMS Heufug */
Rams ()

{

many=mnalloc(1200);

nem_position=malloc(100);

lcd=malloc(1024);
remory_busy=malloc(4)
store=malloc(11);
print_big=malloc(5);
read_num=malloc(10);

wind_test=malloc(2);

/% #EH444% VARIABLE ###s##8 %/
Variable()

{

P1=0;
*¥(read_num+6)=0;
on_name=0;
move_tomen=0;
mem_busy=03;
*memory_busy=0;
name_busy=0;
¥(nenmory_busy+2)=0;
#¥(wind_test+1)=12;
¥wind_test=12;
inter1=0;
count1=0;
channal=0;
alarm=0;

protect=0;

/% HER#H% PRINT ALL #t#ies
Print_all()

{

busy=0x0F;

¥/



Write_led_wind();
Write_led();
Write_led_rotor();
Write_mode();

/¥ BE#88¥ SELECT MODE ####t %/
Select_mode()
{

unsigned a,b;

int w;

a=Keyb();

if (a==29)
{
rode++;
w=mode%2;
if (w==0)
{
Set_xy(0,0);
Printw(AUTO);
}
else if (w==1)
{
Set_xy(0,0);
Printw(MANUAL);
}
rode=w;
Clr_key();
busy!=0x08;

/¥ #%#884 CONTROL ROTOR ####8# %/
Control_rotor()
{



unsigned char a,bs

int c3

¥port_c=0x0E;

a=#port_b;

if (a==0xT7F! {a==0xBF!! (position_adc!=wind_direct&s?
mode==0&&kalarm==1))

if( ==0x7F::(position_adc<wind-direct&x
node==0&&alarm==1))

¥port._c=0x80;
¥port_c=0x10;
}
if (a==0xBF!! (position_adcdwind_directse
node==0%&alarm==1))

¥port_c=0x80;
¥port_c=0x20;
}
if (position_adc<wind_directttnode==0&&alarn==1"
{
¥port._c=0x80;
¥port_c=0x10;
}
move_tomen=0;
}
else if (move_tomem==0)

*¥port_c=0x80;

/¥ HRG#ELE MEMORY PART ##%tt#st */
Memory ()
{
unsigned char a,bs;
int w,m;
n=Keyb();
if (n==32! ! %memory_busy==1)
{



if (m==32)
{
Set_xy(1,0);
Printw(memory1);
Clr_key();
busy!=0x01;
¥(read_num+6)=0;
nen_busy=0;
}
on_name=1;
channa1=Read_nunber(3,42);
if (channal==222)
¥memory_busy=1;
else
{ .
¥nemnory_busy=0;
name_busy=13;
*(memory_busy+2)=0;

on_name=03;

}
if(nanefbusy==1{
{
Name_station();
if (¥(memory_busy+2)==0)
{
What ()3

nare_busy=0;

/% HEREEE What #a888% %/

What ()

{
Set_xy(0,0);
Printw(manauli);
Set_xy(3,6);



Print_number (¥(nemory_busy+3));
if (mode==0)
{

Set_xy(0,0);

Printw(AUTO);

else

Set_xy(0,0);
Printw(MANUAL);
}
busy!=0x01;

/¥ BR{tH MEMORY ###itd %/
Select_memory ()
{

unsigned char a,b;

int w,m;
n=Keyb();
if(m==31!!nen_busy==1)
{
if (m==31)
{
Set_xy(1,0);
Printw(memory2);
Clr_key();
¥(read_num+6)=0;
}
on_name=13;
channal=Read_nunber(3,42);
Koko();
busyi=0x01;
}
Jeje();

/% HEHREE JEJE HEBR4E %/



Jeije()
{
if (move_tomemn==1)
{
if(position_adc<position)
¥port_c=0x10;
else if(position-adc)position)
¥port _c=0x20;
else /% if(position_adc==position) ¥/
{
¥port_c=0x80;

Bove_tomen=0;

Jk BEELHE KOKO HEHEHE #/
Koko ()
{
if (channal==222)
mer_busy=1;
else
{
on_name=0;
mem_busy=0;
What () ;
nove_tomen=1;

position=*(nen-position+bhannal);

/% #¥#8%% SELECT VALUME PROTECT RH44#3% %,
Select_protect ()
{

unsigned char a,b;

int w,q,n;

n=Keyb();

if (m==30!{protect 1=0)



" if (m==30)
{
Set_xy(1,0);
Printw(protect1);
Clr_key ()
¥(read_num)=0;
}
on_namne=0;
q=Read_number (5, 10);
if(q==222)
protect=1;
else
{
*(memory_busy+3)=q;
protect=0;
What O 3
}
busy!=0x01;

/% $%###%t READ NUMBER FROM KEYBOARD #i%iii
int Read_number(a,b)
int a,bs
{
int numb,i,j,k,l,m,0,n,r,s,ugs;
char na;
char c,d;

unsigned char w,q;

nunrb=0;
if (¥(read_num+6)==0)
{
1=1;
0=03
n=03
Set_xy(a,b)s;

Print_number(o)s;

»

¥/



else

l=%read_nums;
o=%(read_num+1);
n=%(read_num+2);
r=%(read._num+3)3;
s=%(read_num+4);
}
¥ (read_numn+6)=1;
n=Keyb ()3
if (m<=28&%&m>=17)
{
o¥=10;
if (m==28)
{

¥(read_numn+86)=03;

0/=103

n=03
}
else if (n==25)
{

=03

n=0;
}
switch(m)
£

case 26:n=03
break;
case 23:n=1;
breaks
case 22:n=23
breaks;
case 21:n=33;
breaks;
case 24:n=4;
breaks
case 20:n=5;

breaks



case 19:n=6;
break;
case 17:n=7;
break;
case 18:n=8;
break;
case 27:n=9;
break;
¥
l=0+n;
r=1/1000;
s=r*1000;
0=1-s3;
Set_xy(a,b);
Print_number(o);
Clr_key();
busyi=0x01;
Delay(1000);
}
o=Ketts(m,0,a,b);
if (on_name==1)
{
Clr_1(7,1,81);
Clr_1(5,21,18);
Set_xy(7,1);
k=0%123
if (k(mamy+k)=="%")
{
for(i=15i<125i++)
{
if(k(many+k+i)=="%")
break;
Ra=%(many+k+i);
Printc(ma,0);
}
c=¥(mem_position+o);
ug=Adc_degree(c);
Set_xy(5,21);
Print_number(ug);



}
if (¥(read_num+8)==0)
{
if (0>100)
{
0=100;
Set_xy(a,b);
Print_number(o);
}
%(read_num+5)=03
busyi=0x01;
on_name=03;
}
else if (¥(read_num+6)==1)
*(read_nue+5)=222;
*¥read_num=1;
*(read_num+1)=0;
¥(read_num+2)=n;
*(read_num+3)=r;
#(read_num+4)=s;

return(*(read_num+5));

/% BEE%E KETTS H#et#d %/
Ketts(m,0,a,b)
char m,a,b;
int o;
{
if(m==11)
{
0=0+13
if (0>100)
0=100;
Set_xy(a,b)s
Print_number(o);
Clr_key();
busyi{=0x01;



else if (m==10)

{

}

0=0-13;
if (0<0)
0=03
Set._xy(a,b);
" Print_number(o);
Clr_key();
busyi=0x01;

return(o);

/% #a#8# WRITING WIND ###HE */

Write_wind ()

{

unsigned char a,bs;

int c;

a=¥port_a2;

b="Bed_gray(a);

c=Adc_degree(b);

Set_xy(5,109);

Print_number(c);

Set._xy(6,109);

Print_number(inter2);

wind_direct=b;

wind_speed=inter?2;

if (vind_direct!=%wind_test|!

wind_speed!=%(wind_test+1))

busyi=0x04;

¥vind_test=wind_direct;

¥(wind_test+1)=wind_speed;

/% #&42s PRINT POSITION ROTOR ###tk#tk */

Print_rotor()

{

int g,h,p,n,0,1;
g=Read_adc();

.



g=Read_adc();

g=Réad_adc();

h=Adc_degree(g);

p=h/100;

1=h%100;

n=1/10;

0=1%103

if (¥(print_big+2)!=0)

{
Set_xy(0,65);
Print_big_number(p);
Set_xy(0,85);
Print_big_number(n)s;
Set_xy(0,105)3;
Print_big_number(o);
"busy ! =0x02;

}

position_adc=gs;

¥print_big=p;

¥(print_big+1)=n;

¥(print_big+2)=o0;

/% #iH¥#d PRINT POSITION ROTOR HEH##is */
Printrotor()
{
int h,p,n,o0,1s;
unsigned char g;
g=Read_adc();
g=Read_adc ()3
g=Read_ adc();
h=Adc_degree(g);
p=h/100;
1=h%100;
n=1/10;
0=1%10;
Set_xy(0,85);

Print_big_number(p);

.



busyi=0x02;
Set_xy(0,85);
Print_big_number(n);
busyi=0x02;
Set_xy(0,105);
Print_big_number(o);
busyi=0x02;
position_adc=g;
¥print_big=p;
¥(print_big+1)=n;
#¥(print_big+2)=0;

/% $R84484% PRINT BIG NUMBER ####8% */
Print_big_nunber(g)

int g;

{
switch(g)
{

case 0: Print_big(B0D);
break;

case 1: Print_big(B1);
break;

case 2: Print_big(B2);
break;

case 3: Print_big(B3);
break;

case 4: Print_big(B4);
break;

case 5: Print_big(BS5);
break;

case 6: Print_big(B6);
breaks;

case 7: Print_big(B7);
break;

case 8: Print_big(B8);
breaks;

case 9: Print_big(B9);

breaks



/% kikk#s PRINT BIG Stfit#ft %/
Print_big(ptr)
char *ptr;
{
unsigned char a,b;
int i,J,k,1,ps
p=03
k=y;
1=x3
for(i=03i<33i++)
{
p=i%22;
Set_xy(l+i,k)s
for(j=03i<223j++)
{
a=¥(ptr+p+j)s;

Writer(a)s

/% #¥### Name Station #it#its */
Name_station()
{

int i,Jj,k,1l,chan,nm;

if (¥ (memory_busy+2)==0)

{
nanenl[01="%";
namen[11="A";
nanen[2]="4";
namem[31="4";
namenC41="4";
namen(51="4";
namenl61="4A";
nanenr(71="4";

.



namen(81="A";
namenl91="A";
namen[101="A";
namen[111="A";
k=13

i=1;
Clr_1(7,1,81);
Set_xy(7,1);
Printc(nanen[il,0x80);
busyi=0x01;
Clr_key(O);
m=Keyb();

else

y=%store;

i=*(store+1);
J=*%(store+2);
k=%(store+3);
l=%(store+4);

x=%(store+5) s

*(memory_busy+2)=1;
n=Keyb();
if(n==11)
{
y-=63
namenTil++;
if (namenCil==0x5B)
nanenlil+=63;
if (namen(il==0x7B)
namemn[il=" 73
if (namenliJ==0x21)
nanen[il="A’;
if (namenCil<0x3A&&nanenl[il>0x2F)
namen{il="A’;

Set_y(y);



Printc(namenCil,0x80);
busyi=0x01;
Delay(5000);

else if(m==10)

y-=63

nahem[i]——;

if (namenlil==0x40)
namen{il=" ’;

if (namenlil==0x1F)
namen[i3=’z’;

if (namem[il==0x860)
namenl(il="2";

if (namer{i3<0x3At&nanemnlil>0x2F)
namen[il="A";

Set._y(y);

Printc(namem[il,0x80);

busyi=0x01;

Delay (5000) ;

else if (m¢=27%&m>=1784Lm!=26)
switch(m)

{

case 17: namenl[il=T7?

s

break;

case 18: namem[il=’8’

e

break;
case 19: namem(il=’8’
break;

case 20: namemn[il=’5’;

ve

break;

case 21: namem[il=’3’

breaks;

case 22: namem[il=’2?

.o

breaks;
case 23: namem[il=’1’;

break;



else

case 24: namem[il=’4’;
break;
case 25: namem[il=’0’;
break;
case 27: namem[il=’9";
break;
}
i++;
y-=63;
Set._y(y);
if(i>10)
{
i=10;
Printc(namemnCil, 0x80);
}
else
{
Printc(namemli-11,0);
Printc(namemnl[il,0x80);
}
if(id>ky
kt+;
busyi=0x01;
Delay(5000);

if (m==9)

i++3
y-=863;
Set._y(y);
if¢i>10)
{
i=103
Printc(namemlil,0x80);
}
else
{
Printc(nanemn[i-13,0);

Printc(namen[il, 0x80);



}
ifdicdlo

k++3
busyi=0x01;
Delay(5000);

else if(m==12)

y-=6;

i--3

if (i¢1)

{
i=1;
Set_y(y);

Printc(namem[il,0x80);
}

else

{
y-=63
Set_y(y)s

Printc(namen{il,0x80);
Printc(namenlfi+11,0);
y-=6;

}

busy!=0x013;

Delay(5000);

else if (m==28)

chan=channali2;
¥(mamy+chan)="%";
for(j=153<=ksj++)
{
*(nany+chan+j)=nanenljl;
}
¥(nany+chan+j)="%"; .
*(nen_position+channa1{=position_adc;
Delay(500);
Clr_1¢0,10,86);

-



¥(nemory_busy+2)=0;
" busy!=0x01;
name_busy=0;
}
¥store=y;
¥(store+1)=1i;
*(store+2)=j;
*(store+3)=k;
*(store+4)=13;

¥(store+5)=x3

/¥ #Egdtd LINE #R##8% %/
Line(a,b,c,d)
int a,b,c,ds
{
int i,J,k;
static dotC]l = {0%01,0x02,0x04,0x08,0x10,0x20,

0x40,0x801};
for(k=ask<=csk++)
{
x=k/8;
i=k%8;
for(j=bsi<=ds;i++)
{
y=3s
Write_or(dotlfil);
}
}

/% Hi#e WRITE TO RAM #i%i% */
¥Writer(w)



char w;

{
int i,J,ks
i=x%1283;
¥(lcd+ity)=w;

yi+s

J¥ #####E WRITE OR H#Hh#HE */
Write_or(w)
char ws;
{
int i,3,ks
i=x%1283;
k(lcd+i+y) i=w;

yHs

/% #¥t#¥#t WRITE FROM RAM TO LCD ####h %/
Write_led()
{
static char pagel3={0xB8,0xB9,0xBA,0xBB,0xBC,0xBD,
OxXBE,O0xBF};
int i,3,1;

unsigned char k,n;

1=0;
n=busy&0x01;
if (n==1)

{

for(i=15i<8s5i++)
{
1=i%128;
Ready () ;
¥ilcd_cs2=pagelil;
for(j=033<645j++)
{
k=0x401J;
Ready ();



*iled_cs2=k;
Ready (s
*¥dlcd_cs2=%(lcd+1+J);

}
busy&=0xFE;
}

/¥ #iikdd WRITE FROM RAM TO LCD #####t %/
Write_mode ()
{

int 1,3,1;

unsigned char k,ns;

1=0;
n=busy&0x08;
if (n==0x08)

{
Ready ()
*ilcd_cs2=0xB8;
for(j=0;5i<643j++)
{
k=0x40!]3
Ready ()3
¥ilcd_cs2=k;
Ready ()3
¥dlcd_cs2=%(lcd+j)s;
}
busy&=0xF7;

/¥ Hi8%# WRITE FROM RAM TO LCD ##### %/
Write_led_rotorO)
{
static char pagell={0xB8,0xB9,0xBA,0xBB};
int i,4,1;
char k,n;
1=0;



n=busy&0x02;
if (n==0x02)
{
for(i=03i<435i++)
{
1=1%128;
Ready ()3 .
*ilced_csil=pagelils;
for(j=64;3j<1283j++)
{
k=0x401(j-64);
Ready ()
¥ilcd_cs1=k;
Ready ()3
¥dlcd_csi=%(lecd+1+J);

}
busy&=0xFD3;
}

/% #&#tt WRITE FROM RAM TO LCD HE### %/
Write_led_wind ()
{
static char pagelfl1={0,0,0,0,0xBC,0xBD,0XxBE,OXxBF};
int i,4,13 |
char k,n;
1=03
n=busy&0x04;
if (n==0x04)
{
for(i=435i<8s3i++)
{
1=i%128;
Ready ()s
*#ilcd_csi1=pagelils;
for(j=64;3j<128;3j++)
{
k=0x40!(j-64);



Ready () ;

¥ilcd_csi=k;

Ready () ;
¥dlcd_csi=%(lcd+1+j);

}
busy&=0xFB;
}

/% GREE# WRITE_WORD #it#is %/
Writew(g,h)
int h;
char %g;
{
int is
for(i=0sichsi++)
Writer(k(g+i));

/% #R#%% PRINT A CHARACTER TO LCD ###is */
Printc(prn,cha) /% prn = ASCII %/
char prn,chas;
{ char i;
prn-=32;
switch(prn)
{ oase 0: Write_char(SSS,cha);
break;
case' 6: Write_char(XX8,cha);
breaks;
case 7: Write_char(CO,cha);
breaks
case 8: Write_char(XX1,cha);
break;
case 9: Write_char(XX2,cha);
break;
case 10: Write_char(XX3,cha);
break;

case 11: Write_char(XX4,cha);



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case-

case

13:

14:

15:

16:

17:

18:

19:

20:

21z

22:

23:

24:

25

26:

27:

30:

33:

34:

break;

Write_char (XX5,cha);
break;
Write_char(XX6,cha);
break;
Write_char(XX7,cha);
break;
Write_char(BS,cha);
break;
Write_char(00,cha);
break;
Write_char(o1,cha);
break;
Write_char(o2,cha);
break;
Write_char(03,cha);
break;
Write_char(04,cha);
break;
Write_char(05,cha);
break;
Write_char(o6,cha);
break;
Write_char(07,cha);
break;
Write_char(08,cha);
break;
Write_char(09,cha);
break;

Write_char (XX9,cha);
break;
Write_char(XX0,cha);
break;
Write_char(ARR,cha);
break;
Write_char(A,cha);
break;
Write_char(B,cha);

break;



cas?
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

case

36:

37:

38:

39:

40:

41:

42:

43:

44:

45:

46:

47:

48:

49:

50:

51:

52:

53:

Write_char(C,cha);
break;
Write_char(D,cha);
break;
Write_char(E,cha);
breaks;
Write_char(F,cha);
break;
Write_char(G,cha);
break;
Write_char(H,cha);
breaks
Write_char(I,cha);
breaks;
Write_char(J,cha)y
break;
Write_char(K,cha)s;
break;
Write_char(L,cha);
breaks;
Write_char(M,cha);
break;
Write_char(N,cha);
break;
Write_char(O,cha);
breaks;
Write_char(P,cha);
break;
Write_char(Q,cha);
break;
Write_char(R,cha);
break;
Write_char(S,cha)s
break;
Write_char(T,cha);
break;
Write_char(U,cha);
break;

Write_char(Vv,cha)s



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

55

56

57

58

65

66

67

68

69

70

71

T2

73

74

75

76

77

78

79

break;
Write_char(¥W,cha);
break;
Write_char(X,cha)s
break;
Write_char¢Y,cha);
break;
Write_char(Z,cha);
break;
Write_char(Aa,cha);
break;
Write_char(Bb,cha)s
breaks;
Write_char(Cc,cha);
break;
Write_char(Dd,cha);
break;
Write_char(Ee,cha);
break;
Write_char(Ff,cha)s;
break;
Write_char(Gg,cha);
breaks;
Write_char(Hh,cha);
break;
Write_char(Ii,cha)s
breaks;
Write_char(Jj,cha);
breaks;
Write_char (Kk,cha);
break;
Write_char(Ll,cha);
breaks;
Write_char(Mm,cha);
breaks
write_char(Nn,cha);
breaks;
Write_char(Oo,cha);

break;



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

80

81

82

83

84

85

86

87

88

89

80

91

92

93

94

Write_char(Pp,cha);
break;
Write_char(Qqg,cha);
break;
Write_char(Rr,cha);
break;
Write_char(Ss,cha);
break;
Write_char(Tt,cha);
break;
Write_char(Uu,cha);
break;
Write_char(vv,cha);
break;
Write_char (Ww,cha);
breaks;
Write_char(Xx,cha);
breaks;
Write_char(Yy,cha)s;
break;
Write_char(Zz,cha);
breaks
Write_char(Yyo,cha);
breaks;
Write_char(YYi,cha);
break;
Write_char(YY2,cha);
breaks;
Write_char(YY3,cha);

break;

/% #itkt WRITE_CHAR ##%4% */

Write_char(ptr,cha)

char %ptr,cha;

{

char t;

int i3



for(i=0;3i<=53i++)
{
t=%(ptr+i)icha;
Writer(t);

/% #&#4¥% PRINT WORD ###iti */
Printw(pr)
char ¥¥pr;
{
int 1,343
for(j=0;33j++)
{
for(i=0s3;3i++)
{
if (¥ (¥ (pr+jr+ir)=="%"
break;
if Gk(k(pr+j)+ir==’%)
breaks;
Printc(k(¥(pr+j)+i),0);
}
if (e(Kk(pr+jr+ir=="%4%)
break;
X++3

Set _xy(x,0)3

/% #$24E# PRINT NUMBER ###t# */
Print_number(n)
int n;
{
int t,0,p,q,13
t=n/100;
0=n%1003
p=0/10;
q=0%10;



for(i=03i<3;31i++)
{
if(i==1)
t=ps
if(i==2)
t=q;
switch(t)
{
case 0: Write_char(00,0);
breaks;
case 1: Write_char(01,0);
break;
case 2: Write_char(02,0);
break;
case 3: Write_char(03,0);
break;
case 4: Write_char(04,0);
break;
case 5: Write_char(05,0);
break;
case 6: Write_char(06,0);
break;
case 7: Write_char(07,0);
break;
case B: Write_char(08,0);
break;
case 9: Write_char(08,0);

breaks

/% Hths# READ ADC S#HBi#% */

Read_adc ()

{
unsigned char 2z;
Delay(50);
*port_c2=0x023
Delay(50)3;

A



¥port_c2=0x06;
z=%port_b2;
¥port_c2=0x013;
*port_cz=03

return((int)z);

/¥ Hki##E ADC TO DEGREE ###### %/
Adc_degree(adc)
unsigned char adcs
{
int c¢3
c=adc¥1.406253;

return(c);

/¥ #E4¥4s CLEAR KEYBOARD ###&## */

Clr_key(O)
{
int ms;
for(ss
{
p=Keyb();
if(m==0)

break:;

/% #¥td#% BCD TO GRAY CODE ###### %/
Bed_gray (bed)
unsigned char bed;
{
static char sifC1={0x80,0x40,0x20,0%x10,0x08,
0x04,0x02,0x01};
unsigned char b,c,d,fs;
int is
f=bed & sifl[01;
for(i=13i<8si++)



it

b= f>>13
c= b"bed;
d= ¢ & siflils
fi= d;
)

return(f);

/% $#t##g Initial port HEHEHE ¥/
Init_port ()
{

*port_i=0x92;

"¥port_c=0x803

¥port_i2=0x92;

¥port_c=03;

/% #iisss Check Ready Of LCD ###ki&
Ready ()
{

char ready;

for(ss

{
ready=*ilcd_cs2;
readyt=0x803;
if (ready!=0x80)

breaks;

/% f8##8 DELAY HEHER ¥/
Delay(de)
{
int delay,is
fort(delay=0s3;delay<(desdelay++);

*/



/¥ HERES SET_Y HBit## */
Set_y(sy)
int sys
{
char 8y1s
y=sys
}
/% #Eti SET_X ##u#st %/
Set_x(sx)

int sxs;

/¥ BR#RE Sel_xy ks */
Set _xy(a,b)
int a,bs;
{
Set_x(a);
Set_y(b);

/% §8t#d CLEAR SCREEN ®u#ts %/
Clr_s()
{
static char pagel[l={0xB8,0xB9,0xBA, 0xXBB,
0xBC, 0xBD, 0XBE, OXxBF};
int i,J,1;
char k;
1=0;
for(i=03i<B83i++)
{
1=1%1283
Ready ()3
¥ilcd_cs2=pagelils;
Ready () s
¥ilecd_csl1=pagelil;
Ready ()3



¥ilcd_cs2=0x40;3
Ready ()3
¥ilcd_cs1=0x403
for(j=0;3<643J++)
{
Ready ()
*dlcd_cs2=0;
Ready ()3
*dlcd_cs1=03

¥

Clr_ram(Q);

/% ####it CLEAR SCREEN ##### */
Clr_ram()
{
int is
for(i=0;i<i024;i++)
{
¥(lcd+i)=03

/% #&#t#t CLEAR LINE ####% */
Clr_1<¢a,b,c)
int a,b,cs
{
int is
Set_xy(a,b)s;
for(i=03icecsitt)
Writer(0)s;

/% ##dt DISPLAY ON #itk#s */



Display_on()
{
Ready ();
*ilcd_cs2=0x3F; /%SET DISPLAY 2 ON#*/
Ready ()
*ilcd_cs1=0x3F;

/% #E### START LINE ###4% */
Start_line()
{
Ready();
%¥ilcd_cs2=0xC0; /#SET START LINE #0 ¥/,
Ready ();
*ilcd_cs1=0xCO;

/% ##itit ON LCD GRAPHIC #UBHE */
On_lecd()
{

Display_on();

Start_line();

/% it SCAN KEYBOARD Hi#s# %/

int Keyb()

{ static char scnfl = { OxOE, 0xOD, OxOB, 0x07}:
unsigned char kis
int k2,k3, k4,k;
k2=0;

for(ka=03k4<4;5ka++)
{
*port_c=scnfk4];
ki=#%port_b;
if (k1!=0xFF)
break;
k2+=83
}
if (k1!=0xFE&&k1!=0xFD&&k1!=0xXxFBL&k1!=0xF7&8
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ADC0808/ADC0809

National
Semiconductor
Corporation

/a

ADC0808, ADC0809 8-Bit nP Compatible A/D Converters

with 8-Channel Multiplexer

General Description

The ADCO808, ADC0808 data acquisition component is a
monolithic CMOS device with an 8-bit analog-to-digital con-
verter, 8-channe! multipiexer and microprocessor compati-
bie contro! logic. The 8-bit A/D converter uses successive
approximation &s the conversion technique. The converter
features a high impedance chopper stabllized comparator, &
256R voltage divider with analog switch tree and a succes-
sive approximation register. The 8-channel multiplexer can
directly access any of 8-single-ended analog signals.

The device eliminates the need for external zero and full-

Features -

a Easy interface to ell microprocessors

®m Operates ratiometrically or with 5§ Vpg or analog span
adjusted voltage reference

m No zero or full-scale adjust required

m 8-channel multiplexer with address logic

u OV to 5V input range with single 5V power supply

m Outputs mest TTL voltage level specifications

® Standard hermetic or molded 28-pin DIP package

B 28-pin molded chip carrier package

scale adjustments. Easy interfacing to microprocessors is g .
provided by the latched and decoded multiplexer address Key Specnflcatlons _ .
inputs and latched TTL TRI-STATE® outputs. ‘B Resolution 8 Bits
The design of the ADCOBO8, ADCOBO09 has been optimized ™ Total Unadjusted Error +%LSBand £1LSB
by incorporating the most desirable aspects of several A/D  ® Single Supply 5 Vpe
conversion techniques. The ADC0808, ADC0809 offers high = Low Power 15 mW
speed, high accuracy, minimal temperature dependence, & Conversion Time 100 ps
excellont long-term accuracy and repeatability, and con-
sumes minimal power. These features make this device
ideally suited to applications from process and machine
control to consumer and automotive applications. For 16-
channel muitiplexer with common output (sample/held port)
see ADC0B16 data sheet. (See AN-247 for more informa-
tion.)
Block Diagram
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o I 1
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ol { coNTROLATIMING [ O aKTERRUT)
I
N | l |
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| I Information
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ERABLE
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—_—

Absolute Maximum Ratings (Notes182)

it Milltary/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
pistributors for avaliabliity and specifications.

supply Voltage (Vec) (Note 3) 6.5V

voltage at Any Pin -0.3Vto (Vo +0.3V)
Except Control Inputs '

voltage at Control Inputs ~0.3Vto +15V
(START, OE, CLOCK, ALE, ADD A, ADD 8, ADD C)

storage Temperature Range ~85'Cto +150°C

Package Dissipation at Ty =25°C 875 mW
Lead Temp. (Soldering, 10 seconds)
Dual-In-Line Package (plastic) 260°C
Dual-in-Line Package (ceramic) 300°C
Molded Chip Carrier Package
Vapor Phase {60 seconds) 215°C
Infrared (15 seconds) 220°C
£S0 Sueceptibility (Note 11) 400V

Electrical Characteristics

Operating Conditions (Notes122)

Temperature Range (Note 1) TMINS TAS TMAX
ADC0808CJ —55'C<TaA< +125°C
ADC0808CCJ, ADCO808CCN,

ADCO809CCN —40°C<Tp< +85°C
ADCO0808CCV, ADC0809CCV —-40°C < Tp < +85C
Range of Vg (Note 1) 4.5Vpg t0 6.0 Vpe

Converter Specifications: Vog=5 Vpc=Vaer+, VAREr(-)™=GND, TMINSTASTmax and fo k=640 kHz unless otherwise

tated.
Symbol Parameter Conditions Min Typ Max Units
ADC0808
Total Unadjusted Error 25°C 4 % LS8
(Note 5) Trin 10 Tax 1%, LSB
ADC0809
Total Unadjusted Error 0*Cto 70°C +1 Lse
{Note 5) Tain to Tmax 1Y, LSB
Input Resistance From Ret(+) to Ref(—) 1.0 25 kQd
Analog Input Voltage Range | (Note 4) V(+)or V(—) GND~-0.10 Vee+0.10 Voe
Vatr(+) Voltage, Top of Ladder Measured at Ref(+) 1 Veo . Vec+0.1 Vv
Y + V) -
p —HEC)T TREF() 5 REF(=) | voltage, Center of Ladder Voo/201 | Veo/2 | Voo/2+04 |V
VIeEF(~) Voltage, Bottom of Ladder Measured at Ref(—) -0.1 0 v
by Comparator Input Current 1= 640 kHz, (Note 6) -2 105 2 pA

Electrical Characteristics

Dightal Levels and DC Specifications: ADCOB08CJ 4.5V<Vce<5.5V, —55°C<Ta< +125°C unless otherwise noted
ADC0808CC.J, ADCO808CCN, ADCC808CCV, ADCOBOSCCN and ADCOBOSCCY, 4.75<Vees 525V, —40°C<TA< +85°C un-

less otherwise noted

Symbol I Parameter Conditions Min Typ l Max l Units
ANALOG MULTIPLEXER
lorr(+) OFF Channel Leakage Current Vee=5V, ViN=5V,
Ta=25C 10 200 nA
T 1o Tmax 1.0 BA
loer(-) OFF Channel Leakage Current Veg=5V, ViN=0,
Ta=25"C —200 —10 nA
- Tamin 10 Tmax -1.0 pA

608004V /80800QV



ADC0808/ADC0809

Electrical Characteristics (continued) .
Digital Levels and DC Specifications: ADC0808CJ 4.5V<VeesS.5V, —55°C<Tas +125°C unless otherwise notes
ADCO808CCJ, ADCOSOS8CCN, ADCO808CCV, ADCO80SCCN and ADCOBOICCY, 4.75<Vee<5.25V, —40°CSTA< +85°C in

L

Aoy

a3

e

oy
—

Fatty

less otherwise noted 3
Symbol l Parameter [ Conditlons L Min l Typ ] Max I Unity >§
CONTROL INPUTS \}'
Ving Logical “1" Input Voltage Vec—1.5 v E
Vino) Logical 0" input Volitage 1.5 v |
hng) Logical “1” Input Current ViN=15V 1.0 “A‘i
(The Control Inputs} T
o) Logical “0" Input Current ViN=0 -10 A ¢
(The Contro! Inputs) 3
oo Supply Current foLk =640 kHz 0.3 3.0 mA i
DATA OUTPUTS AND EOC (INTERRUPT) :’
VouT) Logical 1" Output Voitage lo= —360 pA Voc—0.4 v
Vouto) Logical “0" Output Voltage lo=1.6mA 0.45 v {i
Vouro) Logical “0" Output Voltage EOC lo=1.2mA 0.45 A\
lout TRI-STATE Output Current Vo=5V 3 pA i
Vo=0 -3 pAs 4
Electrical Characteristics L
Timing Specifications Vo= Vrer(+)= 5V, VReF(~)= GND t,=1;=20 ns and To=25"C unless otherwise noted. {
Symbol Parameter \ Conditions Min Typ Max Units k
tws Minimum Start Pulse Width (Figure 5) 100 200 ns G
tWALE Minimum ALE Pulse Width (Figure 5) 100 200 ns_ -
ts Minimum Address Set-Up Time (ﬁyure 5) 25 50 ns '»:
tH Minimum Address Hold Time (Figure 5) 5 25 50 ns §;
to Analog MUX Delay Time Rg =00 (Figure 5) 1 2.5 pS _,:‘
From ALE ]
1. tHo OE Control to Q Logic State Cy =50 pF, R_= 10k (Figure 8) 125 250 rls:j'
t4ms toH OE Control to Hi-Z Cy = 10 pF, Ry = 10k (Figure'8) 125 250 ns_ 1 %
te Conversion Time 1o = 640 kHz, (Figure 5) (Note 7} 20 100 116 pS i}
o Clock Frequency 10 | e40 [ 1280 KHo
teoc EOC Delay Time . (Figure 5) ? 0 8+2uS Cioxy .
Peridx ..
CiNn Input Capacitance At Control Inputs .10 15 pF
Cout TRI-STATE Output AUTRI-STATE Outputs, (Note 12) | 10 15 pF
Capacitance

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur, DC and AC electrical specifications do not apply when operab™
the device beyond its specified operating conditions. -
Note 2 All voltages are measured with respect to GND, unless othewise specified.

Note 3: A zener diode exists, intemally, from Vg 10 GND and has & typical braakdown voltage ol 7 Voe.

Note 4: Two on-chip diodes are tied 10 sach analog input which will forward conduct for nalog input voltages one diode drop balow ground or one diode ¢°%
grester than the Veen supply. The spec aliows 100 mV forward bias of either dioda. This means that as long as the analog Vi does not excesd the supply vohs.¢
by more than 100 mV, the output code will be comect To schieve an absolute OVpc to 5V input voltage range will therefore require 2 minimum supply vottag' 3
4.900 Vo over temperature variations, initial tolerance and loading.

Note & Total unadjusted error includes offset, full-scale, linearity, and muttiplexer errors. See Figura 3. None of thess A/Ds requires a zero or ful-scale ad
However, It an all 2ero code is desired for an analog input other than 0.0V, or if a narrow full-scale span axists (for example: 0.5V 1o 4.5V full-scale) the referes’
voltages can be sdjusted to achieve this. Ses Figure 13.

Note §: Comparator input current is a bias current into or out of the chopp ilized P The bias current varies directly with clock frequency and 3!
lithe tompecature dependence (Figure 6). See paragraph 4.0,

Note 7: The outputs of the dala register are updated one clock cycle before the rising edge of EOC.

Note 8: Humnan body model, 100 pF discharged through a 1.5 k1l resistor.




Functional Description

uultiplexer. The device contains an 8-channel single-end-
o2 analog signal multiplexer. A particular input channel is
yected by using the address decoder, Table | shows the
=t states for the address lines to select any channel. The
s33ress is latched inlo the decoder on the low-to-high tran-
wwon of the address latch enable signal.

TABLE |
SELECTED ADDRESS LINE
ANALOG CHANNEL c B
INO L L L
IN1 L L H
iN2 L H L
IN3 L H H
IN4 H L L
IN5 H L H
IN6 H H L
iN7 H H H

CONVERTER CHARACTERISTICS

The Converter

The heart of this single chip data acquisition system is its 8-
bit analog-to-digital converter. The converter is designed

to give fas!, accurate, and repeatable conversions over a
wide range of temperatures. The converter is partitioned
into 3 major sections: the 256R ladder nstwork, the succes-
sive approximation register, and the comparator. The con-
verter's digital outputs are positive true.

The 256R ladder network gpproach (Figure 1) was chosen
over the conventional R/2R fadder because of its inherent
monotonicity, which guarantees no missing digital codes.
Monotonicity is particularly important in closed foop feed-
back control systems. A non-monotonic relationship can
cause oscillations that will be catastrophic for the system.
Additionally, the 256R network does not cause load varia-
tions on the reference voltage.

The bottom resistor and the top resistor of the ladder net-
work in Figure 1 are not the same value as the remainder of
the network. The difference in these resistors causes the
output characteristic to be symmetrical with the zero and
tull-scale points of the transfer curve. The first output tran-
sition occurs when the analog signal has reached + 1, LS8
and succeeding output transitions occur every 1 LSB later
up to tull-scale,

The successive approximation register (SAR) performs 8 it-
erations 1o approximate the input voltage. For any SAR type

-converter, n-iterations are required for an n-bit converter.

Figure 2 shows a typical example of a 3-bit converter. In the
ADCO0808, ADC080, the approximation technique is ex-
tended to 8 bits using the 256R network.

CONTROLS FROMS.AR.
1
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FIGURE 1. Resistor Ladder and Switch Tree
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ADC0808/ADC0809

ETrY

Functional Description (continueq)

The A/D converter's successive approximation register
(SAR) is reset on the positive edge of the start conversion
(SC) pulse. The conversion is begun on the talling edge of
the start conversion pulse. A conversion in process will be
interrupted by receipt of & new start conversion pulss. Con-
tinuous conversion may be accomplished by tying the end-
of-conversion (EOC) output to the SC input. If used in this
moda, an external start conversion puise shouid be applied
after powsr up. End-of-conversion will go low between O
and 8 clock pulses after the rising edge of start conversion.
The most important section of the A/D converter is the
comparator. It is this section which is responsible for the
ultimate accuracy of the entire converter. It is also the

1t
FULLSCALE

119 IDEAL CURVE -+ ERAOM=1/2LS3

1 |
" 100

o1t
NONLIKEARITY = 172 L58

AJD QUTPUT CODE

oe| pop—i-
- NONLINEARITY § ~1/72 LS8
oot} -
~e| I~ ZERO ERROR » -1/6 LS8
003
m}.m MR AN
Vin AS FRACTION OF FULLSCALE

Vin

i

FIGURE 2. 3-Bit A/D Transfer Curve

INPUT OV
VOLTAGE

—

comparator drift which has the greatest influence on ty.
repeatability of the device. A chopper-stabilized comparaty
provides the most effective method of satisfying ali the con.
verter requirements.

The chopper-stabilized comparator converts the DC Inpy
signal into an AC signal. This signa! is then fed throught 4
high gain AC amplifier and has the DC level restored. Thy
technique limits the drift component of the amplifier sincy
the drift is a DC component which is not passed by the A¢
amplifier. This makes the entire A/D converter extremely
insensitive to temperature, long term drift and input offse!
errors. 1
Figure 4 shows a typical error curve for the ADC0808 as
measured using the procedures outlined in AN-178.

e
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FIGURE 3. 3-Bit A/D Absolute Accuracy Cutve
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FIGURE 4. Typical Error Curve




k1!=0xEF&&k1!=0xDF&&k1!=0xBF&&k1!=0x7F)

k2=0;
k1=0;

}

if (k1==0xT7F)
k2+=13

if (k1==0XxBF)
k2+=2;

if (k1==0xDF)
k2+=3;

if (k1==0XxEF)
k2+=4;

if (k1==0xF7)
k2+=5;

if (k1==0XxFB)
k2+=6;

if (k1==0xFD)
k2+=7;

if (k1==0xFE)
k2+=8;

returnc¢k2);



ADC0808/ADC0809

Typlical Performance Characteristics
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Figure 6

Flgure 10

LED Féward Light Collector!
\ Charactaristics . Light Currant Dark Current Voltage Current Emittar- Output
L 'S ’ ‘Rise Time | Broakdown
Y 1 v sy le=0, H=0 ' 3
msitions | CEX* 0= Veg=3sV
Test Con<iuicns | I as Shown Vg as Shown 1gas Shown Jo=1mA lg=100 «A
Symbol b in M 1 BVceo.
Units mA nA \' P v
Fig Note |Min !e(mA) dinch | Max VcgV) | Max Ig(mA) | Typ  Notes Min
-
/]~ HOA 149001 5 7 0025 g, 015 °3] 100 15 16 40 15 2 30 Transistor
/1 HOA708-001 o_cx? 40 . 0.15 "3 100 10 1.7 40 15 °2 30 Transistor
HOA702011 - 0010 40 015 3} 100 10 7. 40 15 2 |, 30 | Transistor
HOA?02-001 - 8 8 | Hoo 4 045 3} 250 10 17 40 15 2 18 Darlington
HOAT09-011 . 100 40 0.15 *3] 250 10 1.7 40 15 2 15 Darlington
o
HLC3395001 0300 * 10 0.04-"3] 100 5 2 ] . :
3 7 10 1.5 20 3. 30 Transistor
HLC1395-002 } 0660 19  0.04 3| 100 10 15 20 8 3 | Y 3o Transistor
p| HOA1397.001 .l o poc 005 73| 100 10 15 20 6 2 30 Transistor
HOA 1397002 s 0.70 20 065 3| 100 10 1.5 - 20 [ °2 30 Transistor
HOA1397-031 20 20 0.05 3] 250 10 1.5 20 50 3 SRT e Cartington
HO_A1 357032 J 7.0 20 0.0 -34 250 10 1.5 20 50 °3 15 Dartington
. s : . . ’
1 HOA1405-001x } 9 -8 0.20 3G 0.200 *3{ 100 10 15 20 10 2 30 Transistor
HOA 1405002 . i 0.8¢ 30 020 <3} 100 10 1.5 20 15 *2 30 Transistor
: ks
'ﬂ
- QUTLINE DIMENSIONS — i — =087 5
“Towrance 3 pic decimals £.010 (.25) o f i &) o
2 pic gecmais #.030 (76) ) : N b 3300228 ] o
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—{® : i sesulge 1 1ousn
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LiQTs

ok
Silicon Bidirection«! Thyristors

... designed primarily for full-wave ac control applications, such as light dimmers,

motor controls, heating controls 2iid power supplies.
L] 'Blocking Voltage to 800 Volts

. ® All Diffused and Glass Passivat:d Junctions for Greater Parameter Uniformity

and Stability

@ Small, Rugged, Thermowatt Censtruction for Low Thermal Resistance, High Heat

Dissipation and Durability

T2500
Series

TRIACs
6 AMPERES, RMS
200 thru 800 VOLTS

MT2¢ MTY
G

4
+ CASE 221A-04
. {T0-220AB)
STYLE 4
MAXIMUM RATINGS
Aating e Symbol Value Unit
Repetitive Peak Off-State Voltage, Note 1 * VDROM Volts
Ty = ~40t0 +100°C) Gate Open .
- T2500 B 200
D - + 400
TS0\ ——500_ A
? N 800
On-State Current RMS (Tc = +80°C) IT(RMS) 6 Amps
(Full Cycle Sine Wave 50 to 60 Hz! -
"Peak Non-Repetitive Sur urrent ITsm 60 Amps
(One Full Cycle, 60 Hz, Tg = F86°C) .
Circuit Fusing Considerations 12¢ 15 A2s
{t = 8.3 ms) i
Peak Gate Power PGM 16 Watts
(Te=r—F80°C-Putse-Width =1 uer :
. Average Gate Power PGiav) 0.2 Watt
" (Tg = +80°C.t = 8.3 ms)
Peak Gate Trigger Current (Pulse Width =. 10 us) Igtm 4 Amps
Operating Junction Temperature Range Ty -40to +100 °C
Storage Temperature Range Tstg " —40to +150 °c .

Note 1."Fatings appiy for open gate condiii. 5. Thyristor devices shall not be tested with a con
the voltage applied exceeds the ra::r blocking voltage.

stant current source for blocking capability such that



T2500 Series

THERMAL CHARACTERISTICS

. Characteristic Symbol Max Unit
Thermal Resistance. Junction to Case Royc 2.7 ‘cw
ELECTRICAL CHARACTERISTICS {Tc = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
Peak Forward or Reverse Blocking Current loam. IrRrM - - 2 mA
{Rated VDRM or VRRM. gate open} Ty = 100°C
Maximum On-State Voltage (Either Direction) V™M — —_ 2 Volits
{IT = 30 A Peak)
Gate Trigger Current (Continuous dc) 6T . mA
(Vp = 12 Vde, R & 12 Ohms)
YmT2(+) VG(+) - 10 25
YMT2{+) VG(-} —_ 20 60
VMT2{-} VG(-) - 15 25
YmT2(~-) VG(+) - 30 80
Gate Trigger Voltage {Continuous dc) (All Quadrants) vGT Volts
(Vp = 12 Vdc, R = 12 Ohms) —_ 1.25 25
(VD = VDROM. RLc = 125 Ohms, T¢ = 100°C} 0.2 —_ -
Holding Current (E:iher Direction) \\\ IHO - 15 30 mA
(Main Terminal v .itage = 12 Vdc, Gate Open, // 3
Initiating Curren: + 150 mA, Tg = 25°C) e
Gate Controlled Tu.z:-On Time tqt — .6 - us
(Rated VpROM. 11 = 10 A, IGT = 160 mA, Rise Time = 0.1 us)
Critical Rate of Ris: of Commutation Voltage : dv/dtic) — 10 — Vips
(Rated VDROM. {1;RMS) = 6 A, Commutating di/dt = 3.2 A/ms,
Gate Unenergize 5, Tc = 80°C}
Critical Rate of Ris. of Off-State Voitage dvidt Vips
(Rated VDROM. £..ponential Voltage Rise,
Gate Open, T¢ ~ 100°C) T25008 —_ 100 —
T25000,.M.N — 75 —_
QUALRANT DEFINITIONS
(+}
QUADRANT it QUAORANT
MT2{+), G.-) MT2e), Glo)
—- '\/ ELECTRICAL CHARACTERISTICS of RECOMMENDED
BIDIRECTIONAL SWITCHES
G- Gle+) USAGE Genera!
QUADRANT i} QUAORANT IV PART NUMBER MBS4991 MBS4992
' Vs 60 -10V 15-90V
s 350 uA Max 120 A Max
MT2(-), G" 1 MT2(.), Gls) Vg1 - Vs2 0.5V Max . 02V Max
i
\ Temperature 0.02%/°C Typ
) Coeflicient

MT2(-}

See AN-526 for Theory and Charactéristcs of Silicon Bidirectional Switches.

MOTOROLA THYRISTOR DEVICE DATA
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% SEMICONDUCTOR &z
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TECHNICAL DAT,

5-Pin DIP Optoisciators
Triac Driver Qutput

These devices consist of gallium-arsenide infrared emitting diodes, optically coupled
to silicon bilateral switch and are designed for applications requiring isolated triac trig-
gering, low-current isolated ac switching, high electrical isolation (to 7500 V peak), high
detector standoff voltage, small size, and low cust.

s UL Recognized Fijle Number 54915

e VDE approved per standard 0883/6.80 (Cer..icate number 41853}, with additional
approval to DIN IEC380/VDE0806, IECA35/VD0805, IEC65/VDEO860, VDE110b, covering
all other standards with equal or less stringent requirements, including lEC204l

VDE0113, VDE0160, VDE0832, VDE(833, etc. 383
& Spaecial lead form available (add suffix “T" 15> part number) which satisfies VDE0883/

6.80 requirement for 8 mm minimum creepuge distance between input and output

solder pads.
¢ Various lead form aptions available. Consult “Optoisolator Lead Form Options” data

sheet for details. '

vViOC3009
MGC3010
MOC3011
KiOC3012

6-PIN DIP
OPTOISOLATORS

TRIAC DRIVER OQUTPUT

250 VOLTS

X CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
( Rating Symbol Value | Unt |
3(INFRAI'KED EMITTING DIODE GPRFLER SCHEMATIC
Reverse Voitage VR 3 Volts
Forward Current — Continuous IF 60 mA
Total Power Dissipation @ Ta = 25°C Pop 100 mw
Negligible Powar in Transistor 1 6
Derate above 25°C 1.33 mwrC
OUTPUT DRIVER . 2 Ny rnos
Off-State Output Terminal Voltage . VORM 250 Volts
Peak Repetitive Surge Current rsm 1 A 30 4
(PW = 1 ms, 120 pps} ) v
Total Power Dissipation @ Ta = 25°C PO 300 mw
Derate above 25°C 4 . mWrc .
= 1. ANOOE
TOTAL DEVICE 2. CATHOOE
Isolation Surge Voltage (1] Viso 7500 Vac INC
{Peak ac Voltage, 60 Hz, 5 Second Duration) 4. MAIN TERMINAL
Total Power Dissipation @ T = 25°C D 330 | mw §. SUBSTRATE.
e - DO NOT CONNECT
Derate sbove 25°C 4.4 mwWre - .
- 6. MAIN TERMINAL - —f -
Junction Temperature Range, . Ty | -40t0+100 5 -°C e
Ambient Operating Temperature Range TA -401t0 +85 “C
Storage Temperature Range Tstg —40 to +150 °C
Soldering Temperature {10 s} —_ 260 *C

(1) Isolation surge voltage, ViSO. is an internal device diefsctric breskdown rating.
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MOC3009, MOC3018, MOC3011, MOC3012

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted]

F Charrcteristic I Symbol Min I Typ | Max I Unit J
INPUT LED
Reverse Leakage Current IR —_ 0.05 100 A
(Va =3V}
Forward Voltage . . VE _ 1.18 1.5 Voits
{ig = 10 mA) .
OUTPUT DETECTOR (I = 0 unless otherwise noted}
Pesk Blocking Current, Either Direction iDAM _ 10 100 nA
(Rated VpRM. Note 1)
Peak On-State Voltage, Either Direction VIM - 1.8 3 Volts
{ttm = 100 mA Peak)
Critical Ra‘e of Rise of Off-State Voltage (Figure 7, Note 2} dvidt - 10 —_— Vius
COUPLED '
LED Triggar Current, Current Required to Latch Qutput IeT mA
{Main Terminal Voltage = 3 V, Note k)} MOC3009 — 15 30
. MOC3010 —_— 8 15
MOC3011 —_ 5 10
MOC3012 ol 3 5
Holding (..irrent, Either Direction In - 100 - nA

Notes: 1. Tez' voltage must be applied within dv/dt rating.
2. This Is static dw/dt See Figure 7 for test circuit C ing dv/dt is a fi ion of the load-driving thyristorls) only.
3. Al devices are guaranteed to trigger at an Ig value less than or equal to max IfT. Therefore, recommendad operating IF lies between max
1F, 130 mA for MOC3009, 15 mA for MOC3010. 10 mA for MOC3011, S mA for MOC3012) and sbsolute max [ (60 mA),

s TYPICAL ELECTRICAL CHARACTERISTICS
Ta = 25°C
H 7 +800
mE 4 //
B i =
g | m-———ruSEONY L1 o /,
§ e PULSE OR OC £y = p
‘-s v 7 w
£ A/ g /
g |\ g
= N y
T 14 R 7 ] //
E // g Peli% 2 A
e e T U R
il = LU =t Vi
i}
\ C i — a0 j(
1 10 100 . 1000 -3 = -1 1 2 )
Ig, LED FORWARD CURRENT {mA} V1. ON-STATE VOLTAGE {VOLTS)

Figure 1. L2D Forward Voltage versus Forward Current Figure 2. On-State Characteristics
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MOC3e3, MOC3010,

15 H
|
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k \\.
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Figure 3. Trigger Current versus Temperature
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Figure 5. dv/dt versus Tempcrature
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MGCC3011, MOC3012

2 R
3 ) T L]
b4 NORMALIZED TO:
s PWiq 3 100 us
g I\
. E 1% \
2 N
3 1l
o
:,
3 <
& —=
[}
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Figuré 4. LED Current Required to T'rlggor versus
- LED Pulse Width

12
STATIC
lolL
E F TEST CIRCUIT IN FAIGURE 7
s 4
2
5
£ [3
3
2
0 0.4 08 12 15 2
L, LOAD RESISTANCE (k01|

Figure 6. dv/dt versus Load Resistance

1. The mﬂ;urv watted relay providas a high speed repeated pulseto |
the O.U.T.

2. 100x scope probes are used, 10 allow high speeds and voltages.

3. The worst-case condition for static dv/dt is established by triggering
the D.U.T. with a normat LED input cucrant, then remaving the
current. The varisble RTEST sliows the dv/dt to be gradually
increased until the D.U.T. continues to trigger in response to the
applied voitage pulse, even after the LED current has been ramoved.
The dvidt is then decreased until the 0.U.T. stops triggering. rRC is
measured st this point and recorded,

INPUT MERCURY
WETTED
RELAY
‘:_.- - v':
) =250V
APPUED VOLTAGE max :

WAVEFORM — /7 1588V

O VOLIS = == —

Nt = 0.63 Ymax - 158
RC TRC

Figure 7. Static dv/dt Test Circuit
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Note: Ti .+ aptoisolator should not be used to drive a load directly, it is
in*: isded to bo a trigger device only, Additionat information on
thz use of the MOC3009/3010/3011/2012 is svarlable in
Apciication Note AN-780A.

~

TYPICAL APPLICATION CIRCUITS
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Figure 8. Resistive Load

'

~. Figure 9. Inductive Load with Sensitive Gate Triac

(IgT = 15 mA}
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> 2 1 mocx
" o 14 o -
. . ). | oK Lo_______
-
b |
- d ‘5‘_ <. Figure 10. Inductive Load with Non-Sensitive Gate Triac
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