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ABSTRACT

This thesis proposes “The automatic disaster monitoring systems using low earth orbit
satellite”. The systems comprise of the antenna, transceiver, TNC&MODEM and microcontroller.
Microcontroller receives the data from sensor devices such as temperature and moisture. The
designed systems will compile the data and send them to satellite. The data will be received and
download to the main station which will be used for process and predict disaster. It is obviously
that this system has several advantages when compared with the human. Moreover, the

experimental results demonstrate that the system gives a high level of reliability and high speed

sending data:
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VNG
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435 MHz 435.000 - 438.000 MHz 70 cm
1.2.GHz 1.260 - 1,270 GHz 24 cm
2.4 GHz 2.400 - 2,450 GHz 13cm
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adlufinatlaaduasiogionty 2 dnwusAelnanlsdfunnwiouey  (Horizontal

polarization) Wasiwan sl duuLiuuas (Vertical polarization) ﬂdugﬂw 2.9 uar 2.10

- ac ~
71U 2.9 winififunsnsrarsaun i resarsenialainafianelunuouey
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. . o 2
7UM 2.10 uniiisfunenszantauniniihsssaraenmalalnaiianaluunuesi

naanmsidenidarseinirunuiidefinarlssduunmafion.  Uszneufunisfinng
Wenfinswuseuiiesluanlaaseg inlddnwuzassdynnainaadiudienisdede
gammuuﬁuian@:;‘immqumm‘iwm‘lﬂ-ﬁu mnfiaoniifudyynoddaaeanAuuaiies
nanlamfunnfudyqamasinlifinissaneuresfyqnniadly 3 48 Faimaazanunsofu
Fyndldduiidlainanlnefusesainenaiofunasdenssiuminiy_fethadunnldany
amAwadiufnaninaduacluwad fazfudyondldiunsdifidymruanandion
s lusumbsiitnan lsosdaunfuwafawindu Aedynansiinsulinaesinan fils
NANINANAD ﬁe&mﬂﬂﬁmmmé’uﬁmmm‘lﬁmﬂmmm i ldlaunsuyuanueainimaes
famifiudoyqnuite i nan lssdunssiunassng AEnsiazAeudnagaennluma
U mummnﬁﬂiwm‘lﬂ-ﬂ-ﬁ'uunmqnauﬁqLﬂuuuu'n'aamummﬂﬁmm:auﬁqmﬁw'}’u
annilnnafAy

2.2.4 grgamAdnsuamiln Ay

Fauwauadailénananndrsuuda ABINIARIMIUANFU-ded YU ua N
pandluansenafiiinanlsedudhuuuaenay auenAR i nan lsirduuunsenantuag e
1NANALANIANT IARAFI RN T UANIaN N ALLILLEEN (Helix Antenna) wsifianunsaldans

- - 4 L
anAwuudifefinan sty wdaudadfiduarvennaffine s duduwuusanas g gy

i
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2.2.4 18182 1N AWLLLEAN (HELIX Antenna)

- a
UM 2.1 arueINALLLERN

a . a o

argaInAuEdn iugeeniartiah e s duduuuusanan1didanlas

] Jv 4 -
avresansenimed laslidesardamatianafleudoyeyrndidudeular - Tasfaaiueinia
o < o - J - 3
arfidnnuntiuan Slaveanadunsdinaulidnmds falugi 241 @senmuuuE@ni
WuaneenAwluiiianisfasiasiudueassamelUdifuniswnnsiaenisiuduonn Tae
14 -; L d" ar 0 G = J' [
punidlunsmndnauiiasiiuinmdssesaieeinid | ARMAIIBIaILaAN ABANAYIuNY

AMUIUIDUTBIVARILRINA

2.2.4.2 greamMARLLRRTIRANLLYAnAsTIE s nuuU AL T finalsdy

wanandte N ALLEanfiilivan i duimancuds - fianunsoaireany
amAf e aduitsanasld Taonsl¥ineenniAuud flenan oy anglfl 2.9
use 2.10 Fauanaliiuapuiumsnsyartauantifhessaesamauylatnafiansluwu s
wazuwanen Mlinudmniemanisraueuniiiiaassisendlatnare 2 unudndaniu
Teimuadeulsimunstesdyoradteudraenialalnats 2 unufesiauraindy

uazdoyayrnuiaansiiviasineiiu 90° irazldpuuunisnszanaaunnvifingagd 2.12

40632
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o ok
UM 2.12 unniidunisnszanaauaniniisnassdiwenrruLuasad laing

2.2.4.3 draanAlul Cross Yagi
A18INTAULIL Cross Yagi / ABNITHIAWEINNAWLY Yagi [2] AiflAnisnTFiviley
Muanuau 2-siusndszneudadeaiu TagmeanapamaluiuannusiuazitaunuLauet ey
v
o o ar -
g udavimssananninfiagesaitainamis 2 unudndasiu uasmnauanaasdoyoim
L 3 v
Yeudaraeanalaiwais 2 nufinnariniu uardtynisassiimasineiu 90° uasfiasi
Lildiwalsmdusesaraennasmdluuisnan
¥ - o [ A Ler - d.
auemAuLY  Yagio | dudrgeimanundiisfinslandunldiuannionuuumnii

d - : o
Wesnniumseinianesnuuviazainaeudrsitn Hassaiedalugl 2.13

-l o
FNANImes e
- ot disns

U

7171 2.13 Tanea¥ereearueIniAuLL Yagi 1110 2 B
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TaseafrananaesaeeIniAwLY Yagi Y UsenevFndnimes (Reflector) uarloasinuia
wufl  (Driven Element)lntiilasnuddumfasimiilunstlondyoinuasimdnineiin
wihfiasfeundndtyqyios

anenATIszneuTudatimEninesuaslanudamudinensmasngldlinanin
MaRNERIENEIREILINIALLY  Yagi  @nsomldTasniniiugauiidendtlagninef
(Director) il Banuruminreslasaudtund dluguil 2,14

Infninef S —
- asiudfd

- lasdnmef

YH

717 2.14 aeeanAwu Yagi 1u0m 3 SR

J J 4 ‘I:’ 3 e li' e
N17utie AT f cy fyIURINIATNEI NI R dtRIN A aB R L LR LN AT N T ulae
Hiareadtyqyanusineiu 80° aunsonald 2 357e
= 4 ' el i
q%'m.Tmammmqﬁmmqmﬁhlﬂmmﬁmmnum:ﬁua‘mmum
- 3 o n‘ 5 il o ]
3819 'l-i’numummﬁﬂﬁmm'NTﬂNa!"n'nmmumn'\ﬁmﬂmﬁuﬂq'l.umLmuqLﬁm
[ i = o i -l < e « -3 - :“
U nanrARAUMEIRTNANmeY, Tasudduns uarladnmes 989@8en AT 2 unuas
¥ L ] -’ [ -~ ] : A
atluduminasaiy taznnfesd us mMALAa S @NNT0TNATINUNYN (Boom)
ar ar J - o A =3
weaiu dslugif 2.15 vieazansusndass 2 yu dsluguli 2.16. A1

Refector Driven Element

. ;

, s i |

e

U 2.15. Taneai19ane81n1A Cross Yagi wutnyugan



Refector

Driven Element

=

4

&
Kefector

7 2.16. Insaai9anewInaA Cross Yagi iul 2 Y

A‘iven Element

Ant (7 Ant
A% 500 & Tson
Feedline 75 Q Feedline 50 Q
Length : n( A/2) Length i n( A /2)
1 500
90° Delay Line
!
08 50Q Coax
Length :M/4
{ 500
ImpedanceTransfomer ImpedanceTransfomer
75 Coax 750 Coax
Length :A/4 Length :A/4
Ljoda N bl OV 10002
00
Main Feedline
50 Q Coax
To Tx or Rx

o o " '
U7 2.17 uRenlaezunsuressmrupuauazama
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o s %
a 217 duuRenleezunsursamawmisuardama azdiunsuenaraeeniiy 2

- ] o ] n'r - i -] = P - ' o d"-l
UNU FaUAATUNUARRADINALFRSAUTULEY TﬂﬂﬂLLﬁﬁ:Uﬂﬂﬂ@:NﬂUﬁﬂﬂ"le MAUAB

A o
ufien Feedline 75 Q Coax Length = n A/2 Wguilaxfianamuiiglddasnisiennadlu

o J ° J - - i o
A n A2 Wessnaneihdyganianues A2 asliduwndufiuaudvinduivasiane

as t J 1 o 4 -3 o . A -
fohuilenasimuasidyyinien A2 dilufacBdufuaudivinfy 50 Q FeRRedud

7 . 2 . - y
waudreeateainiAiues ludauaruainia B Wuldanerindtyeynou 50 Q dinsanluudanda

dafluuden 90° delay Line Manenindryeyroe 50.Q fadenlfareidyoroeiabesty

o b
WaanqARa1uLIeY

L] J I - o= oy o m al
aeidynada e A 2 aclid@umaniuaudiiatudufiuaudeesivan

axnsou lsiaangunissialUn

=)

ag

.. |

N
I

|

NN
TIT!

-
=

. -
il

7 -7 Zy+ jZ, tan g1

W Z 4 jZ,tan Bl

Ly

fununudaarei oy
fnAuAuTraslvan

- |

BUNNBNNLAT
ANRANEIRNAA = 272/ A

=" AeNENTBsantinR oyt

W \\Z, &€ 50N

A My

2

ald g1 = 25
4 A
tanf/=tanz=0

unuAtasluaunis asly

Zm = Zn ﬁ
Z

o
i
o

Wuhe Z, =Z, \ue

=

(S 0

:Zl

(2.9)
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uden 90° Delay line dqu'ﬁqxﬁmjﬁunumummﬂunu‘lmunuuﬁqwﬁﬁu dunamdag
ﬁfgtmmaqmﬂmmﬂunm‘:’ulﬁﬁMﬂm"m'lﬂ 90° Feariluavnifdnmornmyuredinatlag
Funlaeuly

Uf8n Impedance Transformer uRenaziwidiusfuauitusudann 50 Q 1
fu 100 Q sufudrilivesewunugieeinia weilielhidennteaesqeifnsedndaeiuly
dnmouraunuiu MRty 50 Q Fensfudnfuaudildndnnises Quarter
wave Transformer

mnuﬁﬂnimﬂ:unsu#ndqqmmmsm’n’amﬂué’namxmumﬂmwmmﬁqmuamﬂa

wazuundalFiag 2,18

M4 ——>e—— nA2 —_—Eij -
ntenna
Y o fn ., A
. 760 coax _l
Feediing " &= :
(:DCjTConngmor
..... 1‘_»-_:;
75 Q coax
M4
.

......... ——

Connector ﬁ
R N>

NG : (3» Antenna

; > s
M4——> 500 coax R

i as o A‘ ° [ J ° 1 ar
UM 2.18 AnwEMINIEN NI ATUANIHAA M BId R e M AT A uAsaiy

ol 4 L5 o
780 2. TnunsWidygruiesnanantennaiiasuuanstaiurenaiiesainiam
v
- J ] o
afraauaINIARIAsIRuNsaEaaTL A /4

o -‘ dv o 3 2 L - ]
28n75MULLT 2 U"‘IZ‘E}']ﬁ'fJﬂ'l?"iﬂtﬂ?ﬁﬂ%"N‘ﬂﬂdﬂ'\ﬂﬂ’\ﬂ’]ﬂilﬂ\iYN 2 sulMiAAnITUANANY

-

fu TauareeIniaargnarelifiszazsinatiutu A /4 Fearwenniaa 2 fuanaazetuuyaides

o

fudalugulil 2.19 viearagjsraruily
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Refector Driven Element

2 o
- %

€« 114 —>

i ‘J 1] 1
7U7 2.19 TaseainaneanAwuuAseasninewattanAusazunuliving A /4

75 Q coax A/4 ——Z}l

- Antenna
[f TN

Feedline
[___0 Cj T Connector

1 l L
Antenna
750 coax W4 ——é P

i . ﬁ. o 4 ] ]
717 220 dnmuzvasnasnmassemisdmiumeeiniaianagagaimensazuniliving A /4

anntanaaietasanee Al As 2 v Wilsistes 1 nysminadyqiniaesanani
ﬁ’rutmru‘luﬂqw*acm?Lmnﬁqaqﬂﬂﬂnﬁﬂ witaufuaeemAlMULAET 1 Fufudougeanis
LtuwﬁeﬂﬂaﬂﬂnﬂmttuuﬁﬁaLﬂu'lﬂﬁagﬂ'ft 2.20 Aearlmedtyruins 75 Q 11 X /4 Werfudud
uanfassareaimAudazduildnardhy 100 Q Fedlevisndesufuwiimnuiasinldile

A - J L) Ly
NAIRANNUATRIFUVTRIATRIE A ANt N AT AN B R L RFiTy 50 O

2.3 Satellite Tracking
o sy vy ' = e - L ad o -
sanlanarniudadianafisunslaasiniuasiinsindeuiinaeanadlediouiuanii
o - X - . o - & a a4 o - v ' =
fudgyrumadisnuuniaiuay - Aunsaniiniaiuudsdndlufiasfamaudtimnadion
dlaasdianuaraimsalduinaslé (in rang) Waanla (Acquisition of Signal :AOS) sauviaay
- ] 1 J . -
flualunsiasielduruminlavieanaiiouazindeusanuarduganisifuinisluaandnuy
L} . 3 =3 L 1 o ]
wirls (Loss of Signal : LOS) uananiudafiazfiafiaansudasdndumisresmaiieslua e

rl 4 - o o
tudlethedaiuaniiufasfiediiniueiniavessoniiingiee (Azimuth) wazymnan (Elevation)
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Thaladelifansmaenmeiunsslifimadiaasnniige %ﬁﬁtﬁ'ﬂlﬁ‘lﬁﬂ?zﬁwﬁqueqm'lu
msfudedeyn  wisthelsfimailuunansdenaahifiarudnfhaiaiifuiunnauasssinmaes
mﬂmmmma‘mmﬁmnﬁuﬁutﬂuéﬂﬁ’m

nsaznsuAuisrenaFsdR dnaraanudau annsmiald 2 vy wuusnas
nmdemiwniuazidunanistasssasmadfisussiunuitandrsdatfusumisises
anil Feazgernuazivdeu  dauwuuiiaesslilsunsurenfiameflunisiiuanmn A
AzAIN WHULILATIIATINTILLLUIANAN

msliTusunsupesfiamesdoslunsdurnuitevdimisuazdesyaitdndulunisio
AuuazRnsefusTitnslaasAnY axipatioudeyafitndnysine sesnnidtumaiug #
finannsinselfuilusunsafielilunisfucs enftuanuialunislrasunsnadios, AN
earzuulaasiivanuunilandud %ﬁwamﬁwﬁq:‘lﬁmnn'\ﬁmmuﬂqm’mmmﬁL'ﬁu
NASA 4@ Tmui’aqamdﬂﬁ@:ﬁn%ﬂi"uﬂ-;mn-] 7.9 tﬂﬁlﬁ‘lﬁuam?ﬁqmmﬁqnﬁm Fotiiiles
mn-ij’fa;dﬂm-afazhwmmqLﬁﬂuﬂ'\qqzﬁnmﬂ'ﬂ’uuuﬂmduﬁwmmszmmﬁmsﬁﬁﬁrTmmu
Tanenaaslduwlasliiasinaavnacsefindidugu dayesine ~ idhudesldlums
AW GINI N REINeGua SR (Keplerial Elements) axiinaad@eudly 2 anwousie

1. NASA Two-Line Format @n®nia8d NASA 2 Line Aaaviszneuhifondeya 2
ussvin Tatguunazfludiil

1 AAAAAU Q0 00 BBBBB.BBBBBBBB .CCCCCCCC 00000-0 00000-0.0 DDDZ
2 AAAAA EEE.EEEE FFF.FFFF GGGGGGG HHH,HHHH 1111111 JJ.9JJIJIJIKKKKKZ

-
(+343]

A-CATALOGNUM B-EPOCHTIME C-DECAY D-ELSETNUM E-INCLINATION F-RAAN
G-ECCENTRICITY H-ARGPERIGEE I-MNANOM J-MNMOTION K-ORBITNUM Z-CHECKSUM

saetniu Keplerial Elements WUl NASA 2 Line 18479171 Inewe

TO-31
125396U 98043C 99125.15762103 -.00000044 00000-0 00000-0 0 01430
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2 25396 098.7580 198.9600 0003328 164.3367 195.7926 14.22360544042504

o o
UTINAN 1

WHNELRTUTINA= 1

25396 = NASA Catalog number
U = Unclassified
e o 5
98043C = Launch year (de%uzjmmmﬂum Auh 43 Tull 1998)
99125.15762103 = Epoch (ufl 125 1me1] 1999)
0.00000044 = Decay Rate
s J
UIINAN 2

WHBRULSINA= 2

25396 = NASA Catalog number
098.7580 = Inclination Angle (degrees)
198,96 = RAAN

3328 = Eccentricity

164.3367 = Agrument of Perigee
195.7926 = Mean anomary
14.22360544 = REV /day

4250 = 4250 209881984

2. AMSAT " Format_sziisulatmisusnsuazidupassisazAtasnsnnliifuatnedn
o o o 1 J L4 ] !
wu fibiazaanlunnihldufulisunsssme ouuiihg Gendudedioudoyausazsn

Wiurlsunsy faetneansdeuudeyaiiun AMSAT

SATELLITE AO-10

CATALOG NUMBER 14129U

EPOCH TIME 98172.939680498
ELEMENT SET 539
INCLINATION 26.8182

RAAN 82.02369



ECCENTRICITY
ARG OF PERIGEE
MEAN ANAMOLY
MEAN MOTION
DECAY RATE
EPOCH REV
CHECKSUM

o

6001096
226.7619
64.1950
2.0588061
3e-07
50787
850
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NASA Catalog number Aewsntiaténidede NASA azihugnmualiundngaanisus

vaunlaaseglusania

Epoch time Aglaan8egasfeyansflsznangiiaes

Orbital Inclination AnyaazsialaasiLkMIssNLTeIdLALTgAS

RAAN (Right ' Ascension of Ascending  Node) & AINNIEMINAAEIBY VERNAL
EQUINOX r‘fuqaﬂw‘imﬁmw\'uquﬁﬁm

Argument ‘of Perigees. \lusnszuintuuaduandgnsiuqasnvesunundnestaas iy
iimnaidtesieasindlaniign (Periges)

Mean anomaly winzfissiumivtassaitenluuuiaeleras o 1add1ade (Epoch) A 0
umuﬁaﬁmmﬂqﬁlﬂﬁanﬁgm (Perigee) uaz 180 umﬂﬁ«fmLuuﬂqw‘ﬁ"lnamnfﬂnﬁqm (Apogee)

i 4 4’ : i J
A1 0-180 wnaiapafinandentiu (Perigee to Apogee) A1 180-360 WhALRIAN N AREY

a4 (Apogee to Perigee)

Mean Motion “uasuusaLreeTAasluLAassy

Decay rate ANAMNEANAIATEY Mean Motion

o J =Y
Epoch Rev Anuauseuildlaasiiudarasmaiion i nardneda (Epoch)

TanAdeiiazlddayauuy 2 line Wnsduanmstumisassanaidie
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2.4 gluwuunisAasns
2.4.1 PACKET Radio

uiAwimisile (PACKET radio) Aeguvunisiennsdeyadaneatinuiiednting fase

e
afansldaudiagun 2.21

Computer Downlink
or
Terminal
RS-232 I

Speaker
TNC& |, Audo ‘
PACSAT AFC Receiver Uplink

MODEM - [———" §
Mic T
Audio
—...._._._. !
BTT : Transmitter

- o o -
71U 2.21 udenlaezunsuresa0rifu-dedny o ouuuuiafinisite

Computer or Terminal fiwiiifidansdeysiisinisiu-ds 'n’mgamﬁﬂﬁq:asg'tugﬂuuu
L‘am:ﬂﬁnwﬁwumﬁw.ﬂummg'm Feduludaiieasilunsiawaenminfsdingn
N

TNC & PACSAT MODEM TNC ¥i3a Terminal Node Control axussqlilslnaas Ax-25 1%
fﬁaLﬂu'iﬂﬂmmaﬂﬁfamsﬁﬂs”‘nﬂqqmmn X-26" 984 CCITT (International Telegraph and
Telephone Consuitative Committee) tneivialuda 1 TNC dnasflfiu(MODEM) ey
Foeusifiinasuluifuniisasuefmlstian 1200 TwAuadt windhy wsitfaquiulasinnswamwn
Tutﬁulﬁ’ﬁmﬂm‘a"qqﬁu neluidindmsrunfn 9600 ferflupanndaninsgruresnisdeansuuy

wialimsaladuaaiauvieuiauan (PACSAT) utlaqiiu



2.4.2 PACSAT File

PACSAT File Aeguiuurasuiiudeyaililunisdearsiuaadiunlungy UOSAT Tay
RN ca sl

Dr. Jeffrey W. Ward lull 1986 Guldmfsusniumnaifiun UOSAT-3 flanuasiBiianansdeitu

fayaviFedonnuaunsoiu-delagaiilsine MHuudass sUuuuves PACSAT File Wuadl

. o A o
n1s a¥ederimuniveilu Header sasdautlszneusine s fhusesiilunsdedayausazais

99u38n491 PACSAT File Header

PACSAT File azifudfudon AA udamudan 55 1ane udoRamudandayasine el
WiRueurdeyavtedonnufigasfaanisd g umiae Tu PACSAT File 1 uladasyaiiu
anlszneudandeyatien Bniudeunan %ﬁwuﬁmwhﬂuﬁmdﬂﬁfiﬂLﬂu'lum':‘m'ﬁ’@qm'm
funaluforlantmnaiedu a1y adds {5 nnapngzeiidioys vay Jedaya

l ' J A o lx ; '
tar warlsrlipluumarzildgndwusau slunuinlvaddieyatonly PACSAT File az

Husaguit 2.22

Identifier
2 bytes

Length
1 byte

Data
0-255 bytes

717l 2.22 PACSAT Fils Header syntax

s <l a & ol =
identifier Hawa 2 Wiiazdludoufiuentrfiovierssinmasdayateniiazaamn Fedae

e d
aviduanaluman 2.3

Length Jau1m 1 'lusf sruanaumitenNeesdiays (Date) Tagasteniiuduavluy

data H1Asendne 0-255 ‘lust

PACSAT File azgnilavitidian Header 71ifl 0000 uae Length 1 00
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A19797 2.3 PACSAT File Header Identifier

Id. No. | Length Interpretation Id. No. | Length Interpretation
0x01 4 file number 0x13 1 download count
0x02 8 file name 0x14 | variable | destination
0x03 3 file ext 0x15 6 ax25 downloader
0x04 4 file size 0x16 4 download time
0x05 4 create time 0x17 4 expire time
0x06 4 last modified time 0x18 1 priority
0x07 1 single even flag 0x19 1 compression type
0x08 1 file type 0x20 1 bbs message type
0x09 2 body checksum 0x21 | variable | bulletin id number
0x0a 2 header checksum 0x22 | variable | title
0x0b 2 <body offset> 0x23 | variable | keywords
0x10 | variable | source 0x24 | variable | file description
0x11 6 ax25 uploader 0x25 | variable
0x12 4 upload time 0x26 | variable | user file name

2.4.3 Upload transaction
- : ] §
Upload Transaction ﬁmmumrdwﬁu'ﬁwmuﬁmqn'f‘mu Wemadienpaaudiun
Il o J ke ] ”ﬂ 4 o’ |
uazaglusinonisnannsadssielduda - Tanuiindeyaiifidedoyadilddngwuudl PACSAT

File Vufaiues nduneunissedioyaacigtlunndegii 2,23

pgedfig. Upload
:%m Accepted. Eck

Ground Section

d
71/ 2.23 Upload transaction

1 o
Upload Request @:Lﬂummﬁqlﬁmo1ﬁun%’uwﬂumﬁﬂdeﬁ’agmummmmﬁau R
¥ i3
aadianieliFudeysluduiiuda axfinismey Upload Request Accepted naulutfaannil

J - & - T = J o -3
manudunieniuIngliues (Fie Number) viewunuinasasuiudesyaiazdniuliuuan
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oy - J ::' 1) - 1] ‘l:’ 1
Fen Feadudeyadredalunsdifinsdedeyaluafiuenliauysal nisfinsenisiellasld
3 -~ 1 - t’ “l : =
wntaauiindeyaiilunisiosiededeys  winiufazGusudedoyatugaadion uazlla

vinadayadat End of File dayaluusias PACKET asflpuundagi 2.24

Length Type Data
11 bits 5 bits 0-2047 bytes

E‘Lh.'ll 2.24 Packet syntax
e

Length fhusuendnuawluivesfeyslu PACKET flawna 11 Im dailu 8 Tnves 1
lufusn fu Bn 3 Dnunaedluii 2

Type Wlurauentiistestlsrinmitesiinasy PACKET dfieudu 18 Type Falumnsad
2.4 1oeild 5 Dngneaadlunf 2

Data Apdavzasdiaya annsoussqdayalénmme 2047 lud

mna'ﬁ 2.4 Packet Type

Type | Packet Interpretation
0 Upload Data
1 End Of Data
2 Login Respond
3 Upload Request
4 Upload Request Acp.
5] Upload Error Resp.
6 Upload File Ack.
7 Upload Failure
9 Download Request Acp
10 | Download Aboarted
11 Download Completed
12 Download File Acknowledged
13 Download File Corrupted
14 Request terse Directory
15 Request Verbose Directory
16 Request Directory Search
17 Directory Search Result
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P 2 Y
Wunnsdimslfauesansoandunauliiooadddidueiaasiin  PACKET W 3
| [ =4 A’ - (]
PACKET #® Upload Request, Data, ua¥ End of File #safFasiuudagetuluniantu taell
d S .
awlavuneisrreslnddeysdld Teavmnsiunsdifounseauiindeys (Data) Hausidn uas

1
ansadeldanysalluaiaden

2.4.4 198"
b 73 4 o [ - [ i =l : - o - 4‘ v
wanuteyanddylunisfindeszwinamiinafiudutuaaden  Weldiduunns
gdeiulunsinsediumaianieiineivuslildionn. UTC  (Universal Coordinated
R < 3 o .
Time) wiFah§aniuludeaan GMT Fafhuast o uwasil 0 a4 dawaaiesdin (Local Time)
] ' :’; - :‘; -‘I’x o © ] .‘ :‘; = :
resusinzuiaiunlaTaunisuanuTesuaInion) UTC Maliliufusumisfiss sesanniiiun oy
waestivaelszmAlng 1¥aanaan UTC +7.00
o 1 4 1 - - . s . i
uenantiufasesaifssietuniodfinierfiviu Create time , Expire Time 147
wall gnimualildeuludnmus arhunidund ndnRedeystaaiuient dalue
. -J I3 - ar o - [ J
ui uail - azgnilasuduswanduiidiaaniunséndeRie wan 00:00:00 1845uR 1
UNTAN A.A. 1970
- - e x = ] - : J
dwitlunddetiadl i meaimsnailumaeiunituen deldlunisaew

a - -
qaniaan uuuUnAlduina lumbefua? Flumnsed 2.6 was 2.6

4 i - -
A19199 2.5 1387 lumiagdund

ALA. Aounidu. | Aoudumaieuduan. | dwoutusndy A, SrunAunTitedu e,
1970 365 0 365 31536000
1971 365 365 730 63072000
1972 366 ) 730 1096 94694400
1973 365 1096 1461 126230400
1974 365 ; 1461 1826 157766400
1975 365 1826 2191 189302400
1976 366 2191 2557 220924800
1977 365 2557 2922 252460800
1978 365 2922 3287 283996800
1979 365 3287 3652 315532800
1980 366 3652 4018 347155200
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1981 365 4018 4383 378691200
1982 365 4383 4748 410227200
1983 365 4748 5113 441763200
1984 366 5113 5479 473385600
1985 365 5479 5844 504921600
1986 365 5844 6209 536457600
1987 365 6209 6574 567993600
1988 366 6574 6940 599616000
1989 365 6940 7305 631152000
1990 365 7305 7670 662688000
1991 356 7670 8026 693446400
1992 366 8026 8392 725068800
1993 365 8392 8757 756604800
1994 365 8757 9122 788140800
1985 365 9122 9487 819676800
1996 366 9487 9853 851299200
1997 365 9853 10218 882835200
1998 365 10218 10583 914371200
1999 365 10583 10948 945907200
2000 366 10945 11314 977529600
2001 365 11314 11679 1009065600
2002 365 11679 12044 1040601600
2003 365 12044 12409 1072137600
2004 366 12409 12775 1103760000
2005 365 12775 13140 1135296000
2006 365 13140 13505 1166832000
2007 365 13505 13870 1198368000
2008 366 13870 14236 1229990400
2009 365 14236 14601 1261526400
2010 365 14601 14966 1293062400




33

Tneninfiluvilstiazil 365 Suvite 31,536,000 Fun aniiutleingsfiu (Leap Year) Teaz

P o - atad o e v
H 366 uvTa 31,622,400 W1 Teaudwnluseu 1 3 wldanmise 2.6

-l §o i
M15199 2.6 1anlumiagduaily 1 sevtl

(Aou dmoufuficduden | Sunduniiteiudeu (Hefngiiu)
HNTIAN 31 2678400

nuAMUE 59 (60) 5097600 (5184000)
fuan 90 (91) 7776000 (7862400)
WY 120 (121) 10368000 (10454400)
NOHNIAY 151 (152) 13046400 (13132800)
Agueu 181 (182) 15638400 (15724800)
nsNYIAN 212 (213) 18316800 (18403200)
fwan 243 (244) 20995200 (21081600)
e 273 (274) 23587200 (23673600)
ARIAN 304 (305) 26265600 (26352000)
wiAAmeu {334 (335) 28857600 (28944000)
Furmm 365 (366) 31536000 (31622400)

fretiaitu Create time maundoynmeduil 1 Rswan 1998 an 9:20:41 UTC ransamn
a1 lumbgaesdunitlésad
1. doure Wdeu T (1 Ravnmn 1998)

a1nm1319f 26 aRuil 1998 = 883,612,800 3uAT

ANAT 2.6 ﬁeé‘utﬁaun?ngﬂﬂu = 18,316,800 Aunl

Faruiiann 00:00:00 10451 1 famaAn =901,929,600 v
2. @9U2919481 (09 : 20: 41)

9 dalg 32,400 Ju¥

20 W¥ & 1,200 ¥
1981 09: 20 :41 = 33,641 FuW

I

v
& e

AIUANIAT Create Time = 901,963,241 Funit
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2.5 N152ANLUUEIU Terminal
du  Terminal  esssruudhsedaasssnt AuuuenlulFdruanafiannelaassn
Uszneudarlulnsreutnsainefiaimifiludounaummdn ssuansuandnmasuunswiin

-
dnudendeiiaenanein 2asgruaa dudu

25.1 'lulasnaulvnsaiaad 80C320
80c320 ilulaspauinsanaiinezna MCS-51 Hdnmaennalassaframilausy 8031

ar J 1
Aalugiin 2.25 wsiil Serial Port 2'Serial Port

i
INTO
Timer 1
———— Timer 0
i_ Serial port
Interrupt Other 128 bytes Timer 0
control | registers RAM Timer 1, [€—+——
> = $
CPU \4
S0P 4 ‘ S
Serial
Oscillator Bus control /O ports
RST —— PSEN
O PO P2, P1 P3 TXD RXD
L X

o
1Un 2.25 TazeaFranialures 8031

v
Tasaafraneluess MCS-51 aziflufa
- @il 170 8 Tin
-Faaumaf A (Accumulator) %38 ACC uaiAames B

- sunsuaniimed (PC) uazandiweeniinef (data pointer:DPTR) 1u7a 16 fin
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- Tusunsuamsiadse (program status word: PSW) 11 8 Tim
- AuAnwaLlmes (stack pointer; SP) 1um 8 UM
-MILANNANTEN (ROM) 452 Bnsan (EPROM)
- misAr A st u(Internal RAM)111A 128 lusl Usznausandausiieg o]
1. TRawmefuus 4 uuer udasuueflsznaudatiaaimafauin 8 Tnduou 8 3aa
wef (winsFaamefideriuGueiuluifh Ro fa R7)
2. AmdaeANaIa . 16 lus ﬂmmsns’immmmmLﬂaﬂququnwﬁﬂmu'lu
sesuiiale
3. fiwdanmnudnduduldanuialyl 80 Tus
- ifudygraBunanesiym 32 1 wieandungu ax 8 9n Wandy Sunde
Geafiulyl A PO, P1, P2, P3
- Imliefipnviinedauis 16 Tn aeagafe T0 uaz T1
- wm’mwnmﬁﬁ?udqﬁrurmmuumjathan'i (full duplex)
- FAswmafrsunngUnsainigWliun TCON, TMOD, SCON, PCON, IP uat IE
- amnsaiinsaumeUs Wienneluuasnenien

- daureeadiniamed uavasasaiidtyqnunfnieg eyl

252 gunsalaaidoaiiarimiizenswaim

8255  ugunsafgminnlunasdendeieiminfiasns 1o wefminldinesld
Ny naly 8255 fnefnaunn 8 Hn at] 3 nafn s wom A, B uat € nusiazneiniy
sz muamstiruuenduBaszsieiuld ainlassa¥ienes 8255 fluglf 2.26 dussdiy
dnfined C ﬁ'ugmmmjﬂuaamﬂu 4 Dmunuat 4 Tndre uaznasiinedn C annsausnnisld
aniludnenizdsfingamniiteinasiomiaed ¢ ﬁiﬂt‘ﬂauﬁi@ﬁuqﬂnfrﬁﬁﬁm’ﬁmﬂﬁﬂm?

@WNU (Scan) WULLNIUALARANNIUNA 4 x 4 WuRtuafmilugy
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[ 3 4
Power —beaV Group A - 170 —\_/ b
Supplies L —» GND g R C: — Porta C:'>,A,,m, ra3ll 40 [ pas
e ra2l]2 3] pas
[ rails 38 pas
raol] 4 3700 rar
X ®bl] s 36[J WR
Group A csO e 38 [ RESET
RPN I~ (— PortC C——bu.::m GNDl] 7 34[J po
Upper(4) fe— aillls 330 b1
Deta aol]e 32 p2
s = EU RN o ey v rc1] 10 ass P D
Buffer Biovesd rcsl] 11 30 p4
Data Bus : Group B rcsC] 12 29[ ps
K—| PotC & "'Dm:-:m pcal] 13 28] pe
Lower{4) |41 pcol] 14 2700 p7
rcil]1s 26[] vee
B T rc2l] s 25[] pB7
“—g::g e 4 I rc3l] 17 247 pns
e GroupB Group B i prol] 18 237 pBs
az—y| Control § - (—— | PontB T TPIC 19 22 rB4
Raset Logic (8) le— rn2(] 20 21[] pB3
YT ,~F’ i
=

3107 2.26 Tasaairenes 8255

TEATIALAUDIUI T YU

DO-D7

CS

RD

WR

AO-A1

RESET

dhiladeyadunnianiymuuusasiianie Wdwiudunaiiuaasdeyaszuding
wainsing 1e9 8255 futlateysreslulnsthsmases

degeynoudanldBw (Chip Select) WhudnyoyrniBumm dleniiftanniefunedn o
Wlrshnaaief axaunsosniedeudeyaiy 8255 I

dyqrousudeys (Read) dhudtygnadunn Werifianuniuaein 0 uay
dryarad afluaedn ‘0 dayaaan 8255 azomeenumaTadayn Tesieludel
Tﬂﬂﬂﬂ-mwas‘(’lumw?ﬁmmmﬁmmﬂmﬁq:ﬁmm'lu‘iﬂﬁﬂi‘rmL-n'a?'nﬂuua’n )
dyqrnadeudeya (Write) dudoyyrnueninm deriliflueedn 0 uasan
doyyrouiiuaedn 0 daysanadeyaazgnidisudnlyds 8255 14
Aeyeyreusumile A0-A1 (Address A0-A1) ilud auruduny asflufanivun
nmadenldiaamesnielures 8255 feazndnameav@aslunemds
AynFiin (Reset) HudyqyrouBunn Wenilifluaedn ' 8255 avetly
an1Yain yn7 nefnees 8255 axgniinliegluluundunm
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PAO-PA7  278UWYV / l@YIWNTIBINGITN A 1nd’rytmrumehi‘:q:gnlinﬂuwm‘wnum 8 {in
sl sgrnsainteuentun

PBO-PB7  a18uwm / laviynaeanaiyn B mﬂ’rgmmmﬁqﬂq:gn'l'ﬁ’tﬂuwm'm e 8 in
sieldagunsnnauantung

PCO-PC7  218uWM / 1@ iyntednain C mﬁ’cutuﬁmﬁqnl‘i’tﬂuwm‘mmm 8 in WAty
PAO-PA7 uax PBO-PB7 windgyqruraanain C amnsoutieesnidlu 2 nqu Tae
wiaznguiliug 4 Tn Aewedn c @lindugs (PCT - PC4) uar was C Adndny
#(PC3 - PCO)

msfiazimualinefn A, B sle C iflu BummidaeinniuiuArdsnunuiidlddaames

= ] - = T« -‘ - -l
AIUAN ﬂua:mummuma:nmms‘%memuau 'Nuﬂmmgﬁw 2T

D, {B,1D,|D, D, | O, D, 1D,
Group a
AN Port C (lower) 1 = input
0 = output
‘ Port B 1 = input
0 = output
Mode selection 0 = Mode 0
1 = Mode 1
Group b
> Port C (upper) 1 = input
0 = output
Port A 1 = input
P 0 = output
Mode selection 00 = Mode 0
P 01 = Mode 1
1X = Mode 2
Mode set flag 1=active

gﬂﬁ 2.27 NTALAN 8255



-

1=Tuum 1
1= Buny
1=8unn

in  seazidan
DO fivuali wain C4 Indunn dlu Buwn vie wwiyn Tan o = BMIWN, 1 = Bunn
- -
D1 Awmualk wein B via 8 In luBunn vide il Tawo= i, 1= Buwn
D2  fmualnuaniuIeIngy B T 0=Twumo,
D3 Awual¥ wed C 4 Dnduge i Bunn vife enfyn Tan 0 = 1o i,
- LB
D4 fAvunldl wafn A via 8 fv Iy Buwn vide wniyn  Tae 0= an W,
L4 Ll ) ar -‘
DS uaz D6 NmuATMuANITNNIUIBINGH A Fapns1afi 2.8
=l o
A5 2.8 MasentuumnITinaues 8255
D6 | D5 | Mode Function
010 0 Basic I/0
0 1 1 Strobe Input, Strobe Output
1 X 2 Strobe Bidirection Input / Output
D7  uWanszyAdepaun
1= Andsmuny dwfuiamisliauacBumm/iaviwn
0 = Ardsmrunn drviunisnssyindn@niendn

Fail poalnsaines (Controller) melu Inein1svinauansnealnga (Control) axiidnwous

2.5.3 waadnns NAn

38

AAYBIMITUAAIHA @il neuas@dinswilngu 5612864 1u1m 128764 90

b -‘I’
QRELIITIE LD

& (line) Ao nstetteussinaesdesaniely asuwdadly 64 woo (

comé64)

NITULY

com1l-

- y o
WA (x-address)iflun1sdnedafamisireinisuaninanieluniima (page) A

Usenaulyfag 8 line éaq:tﬂum?ﬁwﬁq'ﬁwﬂimﬂmmma’tuﬂm LCD axisznaudae 8 page

A’ 5 i A J ] : ' ar
Bagnilag x-register Iniflodaanisl LCD uansuaintisinelagasae \1azsipesiann x Wiy

U : ] J ." :’I 1 1} ar
LCD WA x uuf-a:‘lm‘inmﬂaﬂuuﬂmqunnmq::'J'msmqm'luu'lﬁ'nu LCD
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i «© J ' {
VNN (y-address) iuAwenviined 'lums%wag'um'i’ﬂgﬂ Fanelu LCD azgn
1 yJ [} [ & { :
AouANNsTdaya Tay HD61202 avamnsndnetassdeyald 64 Inwuy (segment) Favia 2

nfaraNnsanINIaenu ety 128 wnuwyt



-
unn 3

n1Taantuu

3. uni

sruudhsrdafussmmAuuudatuiBiwnadionnslaasn  Sdnwoirasanis
neuuiveantd u 2 dou Aeludiwresanilgninsuazdiusssaniiivdn Taugauans
emﬂﬂqmhmzﬁwu’i’]ﬁlunmﬁm‘qumu'ﬁﬂga mnﬁ’uﬁﬂmﬁm-ﬁﬂqa'lﬁm‘ﬂugﬂﬂm
PACSAT TusTmpen udaihdeysiiiddsthusaifieinialldmnriivdn Wesusadayn
udaiAmsiunguediel)  dviuanefnudatiuiiasthiugauesnisesnuy

aniigninedluvdn  Tasludanasaoriinanduasldanstinouananadioniniamlunisiu

waziiususndeya
‘N
/—-—'ﬁn"-ﬂ
Aol
Terminal 1“
annllnt\é

&PACSAT
MODEM

Speak T
di , ;
Receiver Uplink

Transceiver
[ Mic
PT TXA Audi

- Transmitter
PTT

- o
antinan
1 ' ™
amiigning Aoy Tnvim

J -d o - L aes ) °'
UM 3.1 ufenlaezunsugessruintisefefusran e RuunEntuRrinuanfiesnslaass

| ar J - I
annfignirwresssiudilassadie fpfl 3.1 Tnednsniresdasea¥rennansouts
aaniili 4 dou Ae
- Terminal

PACSAT MODEM & TNC

Transceiver

A1e81NA
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@21 Terminal azvsznaudangunsainseadudyayios (Sensor) Tauazldgunsal
as1ady 2 e daefuhequnsainmadngouunil (Temperature Sensor) warginsalngas
Fopomiluenne mnﬁ’uﬁaﬁq-ﬁmﬁaﬂiﬁmnqﬂnmfmmqé’u unlszunanalaglulnsaes
neainef Waakafly PACSAT file udarirdeyaiildulifl PACSAT MODEM & TNG
iededoynlufianadieninimuszaniindndell  ludoutesnisuasenares Terminal
avFugldauldld LCM (Liquid Crystal Display Module) Faazsmiig uananaTR9sELL
i lunminnuasiinisnsaasuina1199szuy . (Real Time Clock) wWituidiey
fugnideyanaficnafisnaiateudaanludaiiinnisressyuy (inrange time data base)
Feludousnsgudoyaiant azgnlilsunsilineuazieenltldan dvinnnsnsaasaumuin
padieneReudFATIvans (Inrange) :uuf-w&'uﬁﬂmmqmﬁiuﬁuﬁmq Wun
PACSAT MODEM & TNC- useillawfasill - &3 (Transceiver) santiias@uinnisnsagay
dyyns Beacon anaraiien vanfudnyyans Beacon I azianisdadtycururedinsie
wardedeyaiiludrdusiall dwan Terminal wudansiasieliidaga axinnnsinseniasie
auanundasisgmiiiimn

PACSAT MODEM & TNC 44Lﬂuqﬂnmfmmsgnu'lumsaﬂmmuu PACKET Radio
fisesFunsfagsuny Asynchronous RS - 232 WAS Synchronous AX-25 WAmeninues
@enld PACSAT MODEM & TNC 784 PACCOM {1 TINY - 2 #alémsnsfudedieys 9600
bps VAN Terminal A AU RS-232

Transceiver aznusiei PACSAT MODEM & TNG Tatniads (Transmitter) 284
Trancseiver avfudeyaanandayeyans Transmitter Audio (TXA) 984 PACSAT MODEM &
TNC WnlUn1a Microphone Audio Azl 3.1) Yauddeyqyrou PTT (Push To Talk) «fly
dynrnumuaunisdsdesaudazae tandeyoyaos PTT 'T':ﬁ:m'qnq n%ﬁn"ﬁnwm-ﬁfagaﬁu
PACSAT MODEM & TNC. ludaurasnadu (Receiver) astidtyoyituainan Speaker
Audio exsiit RXA 183 PACSAT MODEM & TNG

3.1 MFRBNUULENTARITAAY Terminal

n1seanuuuanfauaFludauees Terminal Ussnaudatnsasuanadaudoniy dauiy
WAAwAN Madszananaldlflulasneatnsainef nezga MCS-51 wef 80c320 Faifly
mm‘ﬂmmmﬁﬁmuﬁwmmL?qqeﬁq 33 MHz uazuiasseumsinendld 4 qQnAdY
dryeyrnaniing iliaunsavinenldifandndnitle 3 win fnsasinfladyoyrmanuiivi

[ 1 [ ‘J [ ] g (]
M Wnseenuuumicemudiidail 2 daudaeiuAemissanuantsunsy wasmiat
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arndndoys Tnemisanud Tsunsuld Flash ROM wef 290512 Faflumisuaauda
fiflaunm 64 Kbytes uazmianmudrdanald RAM wef 62256 1unm 32 Kbytes Tuanusdt
axuuinalfinasd Watchdog Timer waf MAX1232 iitetlasfuniminauiianainass
lularreainsainef  uasfiennnsonsaseussiusesusadunlétndos  uniseenuuy
srulilasreatnsainefindudemeniludontedivion  Wea idudeyalunsinsie
fumnadienlnim 184 leFiwef Ds12887 FafhleTiwefiduafiuilfuuunesarearies
pouRawmef vuiiidu RTC (Real Time Clock) amiiefiinldweinduledi
a8 IminliielunisesnuuuBnifeiiszunindrsedlus nlidefTianisineuaes
sruy deynludoviiazinteg uenantgelifinisennianAduesarung 4 x 4 daiy
ATLANTBINININILLAT LCM Lutnsiin fiansnsauansaniaznsinausesssuula

nmedange waznm Ing vialidreunnns ey

3.1.1 masanwuudnlulasraalvsaiaad uarmiteasud

ludaurasgelilasrealnsainefiu avtlsenaudatilaseesinsainefnszna
MCS-51 1uaf 80€320 wissmsmdlisunsuuasmirnsadadeyalaeld 1c wef
29C512 uAy 62256 AlugUil 3.2 Menedimivianist A NAT Tz Uy
nandReswnitsasmiteAdnllsunsuuafeyaazagfit st TngWdonn
PSEN* uardtygyrcduasimss’ A15 &qyeyiy WR* , RD* Whudtyayrndtunaspaupunag
N RIUTDIMUILAITNAY m'ﬁmaﬂq-nawﬂwﬂ'nué'ﬂﬂmnwﬁ:af‘j#rﬁﬂumlq 0000H-FFFFH
uazsumaasmionp i deyaazegifaumis 0000H < 7FFFH

wiagAud lsuns 206512 WhimilasAaudutiv Flash ROM awn 64 Alalus
Wuiiudrdsmmnunmiensesssuy  eegbifinsfeuwas &y PSEN®
(Program store enable) aan 80C320 wAfad RN CS* (Chip Select) Faifluan Active Low
Fanuiad ot PSEN® a2 Active Aaifiuaadn o deagluaniazmsmind (Fetch) Ande
370 ROM ﬁ‘vimfjmauﬂn
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AlO-7}

D{G-7} Al0-7)

Dle-n

: P14 o1

PIi 01

™o 0 A2 D2 D2

o0 A3 0 D1

Pi4 O8] M D4 D4

pry 08 :: D3 g:

pis 07 D8

P1? L AT D 2% D7
] =

XM A9 2812

e 2

Al vee cse Al3

= A2 WR*
i AD GND)

S T Ald - _ul

ro* 12 ] AlS g Of*

g i Cs' .
i PSEN®_ 22 | wie 2 RD*
110589
MHz

S
g =

71U 3.2 2aaslulaznealvnsaiaad uatuuotmNal

witaMadaya 62256 (HumisuAnudtuuy RAM awa 32 Alaluf U
FynyIns WR* uay RD*4n 80C320 3 diian WR* uas OE* 199 62256 Anudndy
Aoyoyew 2 Lﬁuﬁtﬂuﬁmmﬂm‘lumfmuqumrﬁ?nuuﬂzdm‘ﬁmga watldun A15 aan
’ 80C320 audinfien CS* 18 62256
71l 3.3 dugtluamaaniaznissaudeyases 80C320 a1n 62256 topfian RD* 109
80C320 A% Active Lﬁﬂﬁmrﬁqﬁqﬁ"amﬂﬁu'ﬁmgamnuﬁoumﬁm’ﬂ‘ﬁau“amﬂuﬂnmurﬁwm
14 Port 0 udnds MOVX A@DPTR

| }Q—Ommnchim cycle —+—Ommu¢hlnu cycle ——hl
|SIlS?.ISJ|54|35ISGlSIIS!ISJ‘S‘ISS|SG‘
w € RPNS) S | ]
ey NOReIR Y/
B = 7

Port 2 X PCH X DPH(data pointer high bytc) X

o —(E—Hm——EO)

4 ' ] °
7% 3.3 medudeyaainmissannindeyaniuuen

- -
qUi 3.4 Wugluamanznisdeudeyares 800320 i 62256 Tanan WR* 184
80C320 Az Active u‘jm‘im?ﬁwﬁ"amﬂiuuﬁaqa‘lﬂﬁuﬂqam'mfiﬂ'ﬁﬂqﬂmﬂuﬂn gy
MOVX @DPTR, A
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o e i
i
T N

Port 2 x PCH X DPH(data pointer high byte) X
roto —— r)—{owei=(e) ()

P =i o i} o
U7 3.4 madaudeyalidonicunnddayaniouen

3.1.2 M92ANUUTI T ENAN LAY ULALIIT 0D ATHARIUNLY

ansaviuayuliulasaealniaienf tszneuden 8255 vamdhiilunasanawedn
RTC tef DS12887 dwduldilluinandede uay LOM Amfuntsuanaua Taeamnini
nsstewmilauiunisdaniotneidanteuen mslffiasmfisutunsdeuuszeudoya
wiagAnNAn - Jedunnaselfeulugnnsiiin Memory mapped /0 Taemianis914
qunsafsine Wusumiesedl

Aum funand

8000H- 8XX3H 8255

9000H- 9XXXH LCM (CS1)
AOOOH-AXXXH LCM (CS2)
BOOOH- BXXXH RTC (DS12887)

id i o J 4 o
AINANUILBINTODATHA winsuihuarguasy Wamaadyrtufiasin
L o 4
n1rnaasdalusalumnsian 3.1
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A15 A14 A13 A12|A11 A10 A9 AB A7 A6 A5 A4 A3 A2 A1 AO | HEX

% B0 0 0 00 0000 0 0f 000

S0 0lo0o 0o 0o 0 00000 0 1 1] 8003

LCM by o v 050 567 b 8 o

cs1 O 0 0 0 000 0O 0 0 0] 9000

LCM © 0 0 0 0 00 0 0 0 0 0] A0

cs2 & 0.0 0 0. D0 0 0 0 § D.|Ao

s i dl o o o o o 0 0 0 0 0 0 o] Booo

De1ze87 B A0 0.0.0.0.0 00 0 0 0 0] BooO

- ' o -l o
andayadlk andenlddnynnuaness A12 - A15 nasiasaniuled 7415138 e

o =
lursasoaasia 3 een 8- Intssashieanuuuuasesegi 3.5

Al2
Al3
Al4

-l
—i
reaii

TSENE 6 )

Als

D{o-7)

FF
ngé

JFFET

HH s

3k

1

2z

FHHEEE FEEbEEE b

:

{0-7)

4 = L &
117 3.5 29asinaduayuuazasasasnsia

RST

mmqqﬂugﬂﬁ 35 Lﬁﬂﬁ’mm'}m PSEN* iluaedn “ 1" ussdtueyrtuuamasa A15
Huaedn “1” ezl ladoensia 7405138 Hneu ﬁ’tu:mmﬁmuaumsﬁwmmmmﬁw
789 7418138 Aadtyqyinueninsa A12, A13, A14 Erdtyauans A12 , A13, A14 lusedn
"0" axyuefie iflunsliieiym Yo 909 7415138 uaedn “0" dau Y1 - Y7 fluaedn “1”

danali 8255 inau dautih A12, A13, A14 dluasan “17, "0, *0" vl Y1 Wuaedn 0"

MHIETINISABNULLNA O (column 0 - 63) 189 LCM daudn A12, A13, A14 flaeanif 0"

“1","0" mNSAuivia i Y2 uaedn “0” wanetana@enuusd 1 ( column 64 - 127) 184
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LoM uazdumbgatnefinnisoansiafa A12 A13A14 duaedn 0" 1" "1, amild
Y3 iluaean “0" danalyl RTC 1191y

A1919M 3.2 N17AILANATN BOC320

PSEN| A15 | A14 A13 A12| 74138

1 1 B % @] vo | exss

1 Y1 JILCM CSt
1 Y2 |LCM CS2
1 Y3 |DS12887
3.1.3 N19AANUULIINT FIULIAIRTY ( RTC)
D(0-7) e VCF
R A :gc‘) vee | 24
NG A2 sQW | 237 C
[ NRANEARY \\IRQHSIS =
PN KA ADS Reset*| 18
N9 | ADS Ds [_17__ RD*
N 10 | AD6  R/W*[ 15, WRe
NIll AD?7 As 14 ALE
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3.2..2.7 MeA§19 PACSAT File

lumidduiiazafne PACSAT File (§nuuuy PACSAT File fia1aan
Tﬂmnwuum?mmm‘mLm*aﬁfdoumﬂa'luﬂmﬁmuaummﬁuu logazpedayavdng 14
i file header, file number, Wiy udainiswdsuwlaserzdousesdeyaunsdauin
Tnefilassa¥raudnaes PACSAT File (il

AA 55 Header

01 00 04 00 00 00 00 File number

02 00 08 20 20 20 20 20 20 20 20 File name

03 0003 2020 20 File extender

04 00 04 A5 000000 File size

050004 CTCTCTCT Create time

060004 LTLTLTLT Last Modify time

12 00 04 00 0000 00 Upload time

07 0001 00 Seu Flag

08 00 01 00 File type

09 0002 BCBC Body Check sum

0A 00 02 HC HC Header Check sum
0B 00 02 9D 00 Body Offset

10 00 06 48 53 30 45 43 51 Source = HSOECQ
11 00 06 2020 20 20 20 20 AX25 Uploader

13 00 01 00 Download Count

14 00 05 48 53 30 41 4D Destination = HSOAM
15 00 06 20 20 20 20 20 20 AX25 Downloader

16 00 04 00 00 00 00 Download time
170004 ET ETETET Expire Time

18 00 01 00 Priority

19 00 01 00 Compression type

26 0006 41 52 49 41 30 30 User file name = ARIA00
220004 44 41 54 41 Title =DATA

00 00 00 End of PACSAT File Header

XX XX XX Data 1
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Polarization 1410 5 88U 184 Club Station FeilgmsmAtidresantenniaLlszann 5.5
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3.4.2 FARIEAINIANIATY

mMasugesssldaond 435125 MHz gaauaInAdugaIuaInIAwLL  Cross
Yagi Right Hand Polarization Fannisldaruaruenia Yagi WUy Linear Polarization
170 5 BALNE 4719 2 Fu 189 Club Station FeildRswidindeesareennirszanns 6

dBd 479w 2 fu wdamaresdygiu Taaldudnnisdnmawuy Dual Boom Array 1y
N

3.4.3 MIaNUUUMANIANINALAL LINE IS M BaINANTATY

aeenAnAfuldeufiennad 435.125 MHz fannaienanam = 68.94 1

Tunsaeldaelanendua RG-8 Feilanlumed 50 Toviy uazmne RG-11 el
fuand 75 Taviu Faiidn k = 0.66

finauena A agldianetindyuonuenn = 68.94 x 0.66 = 45.5 T4,

ﬁmﬂumq A2 w:'lﬁmuﬁ'lﬁturmmmq =(68.94/2) x 0.66 = 22.75 1.

fimmen Ma aelfmeidyanenn = (68.94/4) x 0.66 = 11,375 T,

5 o J - J -
warzaduA N IaNa e gty Ui Iietudean AR L uay

- A28 RG-11 AuEN9 11.375 9.
- 41781 RG-8 AN 11.376 4.

o J ] L& ‘I ot : o 1
uszANENIRsE Eind (N e fusnaanaAsiuNN s NI SRz Tl

- @78 RG-11-ANH8I7 11.375 TN,

v

d L] ' - ot :’I J - ot
Winsanareeniabildaguuunisniy duiudeliassnlunisldnuuasiing

RN NI IeR IR A ANANEN 4 A/2) =4x 22.75=91 10

Step up transformer A/4 Delay line A/4 Feed line 4(\/2) —— Hor

IN/JOUT

Step up transformer 3/4 Feed line 4(\/2) — Ver

4 -3 - o
717 3.27 udenlaazunsuesamsdamaunznisunndeatainianiaiy
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3.4.4 MIRANKULAIAANINALAE LINT I BsA B INANA]S

aneen1AMALIITiPE 145,925 MHz SlArnuenanam = 205.58 1

Tunsafreldanelauendua RG-8 deidsfiuawd 50 Toriy uazany RG-11 aildy
fwoud 75 Tevin FeflAn k = 0.66

firuena A asldanerindeyyanienn = 205.58 x 0.66 = 135.68 .

finnnena A2 azldaneidyeyuenn = (205.58/2) x 0.66 = 67.84 T,

finuene A4 adldaneidyqnoinn = (205.58/4) x 0.66 = 33.92 4.

:’J o 4 ] [ k73 J o
wizaluANeIedtindy i Iiaiuatsan1AfuRa1esanILg ueY

- @78 RG-11 A2 N80 33.92 Ty,
-7t RG-8 AINENY 33.92 Ta.
L] 4 i ar J &~ f, =l o ;
uazAINENTRdRENIR Ty N I dranuanaanaAsuane oI uuI e sl fail
- 818 RG-11 A9 N8N 33.92 T3,
J i1 1 1 L o :‘ J - :”
Wasanarweiniatidlsaguunnudaniuy - seduielfarmonlunisdemuasins

AlFinANEITRIEtuRasE N LEN 2 (A/2) =2x 67.84 = 135.68 4.

Step up transformer A/4 Delay line 2/4 Feed line 4(/2) /—— Hor

INJOUT

Step up transformer A/4 Feed line 4(\/2) —— Ver

d‘ =3 o
717 3.28 udenlaezunsuren MRINALAL WM T AEB N AN AR
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The automatic disaster monitoring systems using low earth orbit satellite
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Abstract

The environmental protection from disaster especially
natural forest fire in the remote area is major concern around
the world. The images from satellites are used to monitor the
change of the target area. The major difficulties of this
technique are the revisit time of satellite, cost, image quality
and weather. This paper presents the designing and
construction of the automatic disaster monitoring systems
using low earth orbit satellite. The system consists of
antenna, transmitter/receiver, TNC, an 80592
microcontroller and sensors. The sensors used to measure
temperature, moisture and wind speed. The data acquired
will be sending via store-and-forward payload of the low
earth orbit microsatellites to the groundstation for further
processing. This technique is low cost, reliable and does not
limit by weather.

1. Introduction

The natural resource problems such as forestry destruction
and water resources become much more serious in many
countries especially in Asia. The forestry destruction can be
human or natural causing the draught problem. The natural
forest fire usually happens during summer because of dry
and hot wind. The way to reduce the damage caused by the
fire is to monitor the areas that have a high risk, but some
areas are not easy to access regularly. The remote sensing
image from a satellite can be used to monitor the evolution
of forest such as colour in the suspect area [1]. = The
limitation of this method is the revisit time of the satellite to
that area. In addition the cost of getting an image is quite
high, and there needs to be a post-processing to analyse the
data. The other limitation is the areas around the equator are
usually very cloudy, and this will block the satellite from
taking an image over the target areas.

This research is to develop a smart automatic disaster
monitoring system using low earth orbit satellites to improve
the above limitation. The low earth orbit satellites working
with this system are Thai-Puht, Kitsat-2, Kitsat-3 and Uosat-
5, all of which have the orbit altitude between 750-1310
kms. These satellites have the capability of store-and-
forward communications using a packet protocol [2, 3, 4]. In
the store-and-forward system, data will be send from a
ground station to satellite and kept until other ground station
want to download. The system architecture has shown in Fig.
1. Thailand, which locates between the latitude 5°N - 21°N
will have those four satellites come in range 12-16 times a
day. The satellite such as Thai-Puht having the average
height of 815 kms above ground will have the maximum
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period of 17 minutes per orbit for the ground station with a
tracking antefina to communicate with. The developed
system can be placed in a remote area that needs to be
monitored such as the highly risky area of having fire.

——

Thal-Puht

Z N\

automatic
disaster

menfitoring % g
systems ThakPuht Ground Station

Fig.1. The store-and forward communication

2. The systems design

The temperature sensor (Sensor 1) and the humidity sensor
(Sensor 2) will be connected to the system depicted as the
block diagram shown in the Fig.2.

c:){ Microcontrolier

ADC Sensor 1

ADC Sensor 2

Fig.2 Block diagram of the automatic disaster monitoring
systems

The microcontroller will be in idle mode until satellite come
in range. The systems know these times from schedule file
in the monitor program and will updated by download from
the satellite every 2 weeks. These schedule files calculate
from the 2-lines Keplerian element [6], antenna’s pattern and
the location of each system. The data will be send or receive
through Terminal Node Controller (TNC), 9600 bit/sec
modem (7] and 10 watts transmitter (TX). The signal from
the transmitter will be fed to the VHF (145 MHz) Yagi
antenna [8, 9] which has a gain of 10 dBd and has the
beamwidth of 40 degree. The signal from a satellite will be
received by an UHF (436 MHz) cross-Yagi antenna with 8
dBd gain and 45 degree beamwidth. Then, it is fed to the
receiver (RX), the TNC, the 9600 bit/sec modem and the
microcontroller. The transmitting and receiving antenna
patterns are shown in Fig.3a. and Fig.3b. respectively. This
receiver will be used during the protocol handshaking and
downloading the schedule file. The antennas in this system
will not track the satellite but will point to an optimum



azimuth and elevation to reduce the complexity and the
power consumption of the system. The microcontroller
83C592 (5] which has a 10-bit A/D converter and an 8-
channel multiplexer will convert voltage from the sensors
every 10 minutes and kept in the memory. The file header
such as receiver and sender’s name will be attach to the
acquired data to arrange as a file before sending to satellite.
The header format is shown in Fig.4.

b. Receiving antenna
Fig.3. The transmitting and receiving antenna pattern.

Identifier
2 bytes

Length Data
1 byte 0255 bytes
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Id. No. | Length Interpretation Id, No. | Length Interpratanon
Ox01 4 file number 0x13 1 download tount
0x02 8 fila name Ox14 | vanable | destination
0x03 3 file axt 0x15 6 ax25 downloader
Ox04 4 fite size Ox16 4 downioad ime
ox05 4 create ime ox17 4 expire ime
Ox06 4 fast modified time ox18 1 prionty
0x07 1 single even flag ox19 1 mpri'sm type
Ox08 1 file type 0x20 1 bbs message type
Oox09 2 body checksum 0x21 | vanable | bulletin ikd number
Ox0a 2 header checksum 0x22 | variable | litie
0x0b 4 <body offsat> 0x23 | variable | keywords
0x10 | vanable | source 0x24 | vanabie | file descrpuon
0x11 ] ax25 upidader 0x25 | vanable
ox12 4- upload Ume 0x26 variable | user file name

Fig.4 PACSAT File Header syntax

The file transfers protocol between microsatellite and the
design system using PACSAT protocol, which is widely use
in most of amateur radio satellites. The file will be divided
into blocks of 2048 bytes called packet. Each packet has
leading of 11 bits for length of data and 5 bits for type of
data followed as shown in Fig.5.

Length Type Data
11 bits 5 bits 0-2047 bytes
Type | Packet Interpretation
0 Upload Data
1 End Of Data
2 Login Respond
3 Upload Request
4 Upload Request Acp.
5 Upload Error Resp.
6 Upload File Ack.
7 Upload Failure

Fig.5 Packet header format and description

The upload as shown in Fig.6 starting when satellite comes
in range that the system can receive signal. The ground
section will start upload file after the satellite acknowledges
to request from the groundstation until end of file. Only the
packets that have error called hole will requested by satellite
to repeat upload until the entire file upload complete. The
download of schedule from satellite will initiate when the
designing systems send request to download any file from
satellite. The satellite will send acknowledge and start
sending packets of data. The download will complete when
all the holes are filled.

@ Upload Req. Upload

Accepted. Ak
Space Section

Fig.6 Data transfer protocol
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3. Experimental

The actual systems had shown in Fig.7. This system operates
with 12 V 70AHr for 4 months without charging any battery.
The test system installed at latitude 13°50'42" N longitude
100°5126" W. The transmit power is 10 watts. The elevation
angle is 30 degree and the azimuth angle reference to the
earth north varies from 0 to 360 degrees with 30 degrees step
size. This system had test with Thai-Paht satellite for 1
months. The result shown that at 225 degrees of azimuth the
satellite has the highest of successful link.

a. The antennas b. The computer system
Fig.7. The actual systems

4. Conclusion

This presented system is at low cost. There are only the
equipment cost and no need of human monitoring. The data
will be monitored all the time. The RF interference in a
remote area that will block the communication is very low.
The reliability of getting data every day is very high due to
the numbers of satellite pass in each day. The protected area
can be divided into cells and the monitoring system in each
cell does not need to communicate with the satellite but can
send the data to central system for an uplink. The system can
have up to 8 sensors. More sensors such as rainfall
measurement and wind speed can be connected. The data can
be used to predict the water resources more precisely.
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CPU™8051,TBL"

HOFINTS
INCL'HEADS1.H"
SCON1: EQU OCOH SERIAL CONTROL
RI1: EQU 0OCOH
m: EQU 0C1H
SBUF1: EQU 0OC1H

SMOD_1: EQU 0OFH
T2CON: EQu oCsH
T2MOD: EQU 0C9H
RCAP2L: EQU 0CAH
RCAP2H: EQU oCBH

TR2: EQU 0CAaH
TL2: EQU 0CCH
TH2: EQU 0CDH

MODULE SHOW ANY MESSAGE THAT BE DISPLAYED

FG_BICO: EQU /14H
FG_MSG: EQU 15H
BUFFER: EQU 40H
BUFFER1: EQU _4H
DROP: EQU 42H
KEY_OLD: EQU 43H
SECONDS: EQU 44H
MINUTES: EQU 45H
HOURS: EQU 46H
DAY _WEEK: £QU | 47H
DAY_MONTH: . EQU  48H

MONTH: EQU 49H
YEARS: EQU 4AH
BUF: EQU J48H
BUF1 EQU  4cH
BUF2: EQU " 4DH
BUF3: EQU" 4EH
C.CS: EQU 4FH

SENSOR_C: EQU  50H
SENSOR_T: EQU S51H
ADD_PACL: EQU S52H
ADD _PACH: EQU 53H

ansenas BIT ADDRESS *+++sersessrar
FLAG_SERIAL: EQU 00H
(reessssssseies EOU YALUE Seeeseressenseas
BUF SENSOR: EQU  500H (OFFFH)
PACSAT: EQU  1000H (TFFFH)
BUFFER DATA: EQU  0000H ;(04FFH)

COUNT.  EQU  0AODDH dnununfs Aasiamidioy
LADDD AQOEH - 21H KEEP TIME

.CONNECT SAT

/ADD 22H - 24H |KEEP STATUS

KEEP NAME 25H

JKEEP TIME IN SENSOR 26H-27H

Lenae .

ORG  0000H
LIMP  MAIN P
ORG  0003H
LIMP  EXDISR
ORG  0030H

EX0ISR: MOV ACCS
CJNE  A.#00.EXDISR1
SET8 TRO
INC C.LCS
SUMP  EX0_OUT
EX0ISR1: .. MOV AC_CS
CJNE  A#01,EX0_OUT

CLR_ TRO

INCe, C €5
EX0_OUT:

RETI

:5UB ROUTINE INI SERIAL PORT 1
;BUAD 9600.0ps E
INI_SERIAL1::CONNECT TQ PG
MOV . SCON,#52H
MOV TMOD.#21H
MOV TH1,#2830
SETB | TR1
OFE" 22W

Feedeiiacarasrrren

1SUB ROUTINE INI SERIAL PORT 2

:BUAD 4800 bps

{CONNECT TNC

eme s

INI_SERIAL2:
MOV . SCON1#52H
MOV T2CON,#20H
MOV RCAP2L #0B8H
MOV RCAP2H #OFFH

(SERIALT NEW

(SERIALO 96008.5

SETIB TR2 START TIMER2

MOV SBUF1,#00
RET
:SUB ROUTINE RECEIVE PC
JINPUT NONE
OUT BUFFER
RECEIVE_PC. MOV  BUFFERM#OFFH
JNB  RIRECEIVE_POUT
CLR RI
MOV BUFFER SBUF
RECEIVE_POUT:
DFEB  22H

102

\USE SERIALT ALSO RCLK=1,C/T2=0



Lrteseserasssenssaasssastance

.5UB ROUTINE SEND PC
INPUT BUFFER
JQUTPUT NONE
SEND_PC:
JNB  TILS
CLR T
MOV  SBUF BUFFER
OF8  22H

D U LT R T P p e

\RECEIVE FORM SLAVE
\RECEIVE TNC
INPUT NONE
{QUTPUT BUFFER1
RECEIVE_SL:
MOV BUFFER1,#OFFH
JNB  RITREC1_OUT

CLR R

MOV | BUFFER1,SBUF1
REC1_OUT:

DF8  22H
e
[SEND TQ TNC
JINPUT BUFFERY
OUTPUT NONE
SEND_SL:

JNB  TILS

CLR ™

MOV SBUF1,BUFFER1

RET

:SUB ROUTINE SEND DATA FROM RAM
JKEEP STATUS TO PC
INPUT NONE
OUT NONE
SEND_DATA:
MOV  DPTRHBUFFER_DATA
PC_RaM:
MOVX A@DPTR
CJUNE A#S$ PC1_RAM
SUMP  PC2_RAM
PC1_RAM:
MOV BUFFER.A
LCALL SEND_PC
INC DPTR
SUMP  PC_RAM
PC2 RAM:
DFB  22H

I NAME TNC

MY_NAME:
LCALL CMD_ENTER
LCALL C_CMD
LCALL DELAY
MOV DPTR#MY
LCALL DISP_LCMT
LCALL C_CMD
LCALL DELAY
MOV  OPTRA#NAME_IS
LC‘;ALL DISP_LCMT
LCALL C_CMD
MOV DPTR,#0A025H
MOV AA”
MOVX @ODPTRA
LCALL DELAY
OFB  22H

OELAY:
MOV RO#00
MOV R1.800
DELAY1:
DJNZ ROS$
DUNZ  R1.DELAYY
DFB- 224

[ROUTINE SCAN KEY
[INPUT  NONE
QUTPUT A

SCAN_KEY:
MOV RO#11111110B
NOTPRESS:
LCALL CHKROW
LCALL SCAN
JZ _ NOTPRESS
MOV  BA
LCALL DLAYKEY
LCALL SCAN
CJNE A.B,NOTPRESS
LCALL FROW
LCALL FCOL
LCALL FSCODE
RET

CHKROW:
PUSH A
MOV ARD
LA
CUNE  An111011118,ROT L
MOV ROM111111108
SuMP. QUT
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QuT:

SCAN:
MOV ARO
MOV DPTR.#B003H
MOVX @OPTR.A
MOVX A@DPTR
SWAP A
ORL  A#OFH
CPL A
RET
FROW:
PUSH A
MOV ARO
ClR C
CPL A
MOV R6,400
F_RLP:
RRC A
JC [ OuUTF
INC R6
SUMP . F_RLP
QUTF:

RET
FCOL:
PUSH. A
MOV AB
SWAP A
CLR C
MOV R7#00
FCLP:
RRC " A
JC OUTC
INC R7
SUMP  FCLP
QUTC:
POP A
RET
FSCODE:
MOV ARG
i Al ¢
RL A
ORL AR7
MOV R5A
RET
DLAYKEY:
MOV THO,#0OT7H
MOV TLO,#OEFH
SETB TRO
JNB TFO.$
CLR TFO)
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CLR TRO

{CHECK KEY
 AND FUNCTION KEY

ESC  umdnutae nfugwitagudn
:HELP Help many
F1 NOT USE
ENT  dnitugn doya
P L}auyﬁ"qnﬁu
DW  Reuuienn
CHECK _KEY:
LCALL . SCAN_KEY
CHECK_ESC:
CINE  AME CHECK_HELP
LCALL CLRSCRN
LCALL. SHOW_MANU
MOV KEY_OLDA
OFB - 22H
CHECK_HELP:
CUNE ~ AwH" CHECK_HELP
LCALL CLRSCRN
MOV DPTR#HELP
LCALL DISP_LCMT
MOV KEY_OLD.A

DFB  22H

CHECK.F1:
CJNE A #F" CHECK_UP
OFB © 22H

CHECK_UP:

CUNE - A #USCHECK_ENTER
LCALL | CLRSCRN

LCALL SHOW_MANU1
MOV, KEY.OLD.A

DF8. 22H
MOV KEY_OLDA
CHECK_ENTER:

CINE ANT,CHECK_DOWN

MOV KEY.OLD A
CHECK_DOWN:

CJUNE A #D"CHECK_NUM1

LCALL CLRSCRN

LCALL SHOW_MANU

MOV KEY_OLDA

DFB  22H

CHECK_NUM1:
CJNE  A.#1,CHECK_NUM?2
MOV KEY_OLD.A

LCALL SETTIME
DFB  72H
CHECK _NUM2:



CJNE A #2,CHECK_NUM3
MOV KEY_OLD.A
LCALL TIME_SAT
DFB 224

CHECK_NUM3:
CJNE  A#1.CHECK_NUM4
MOV KEY_OLD.A

LCALL STATUS
OFB  22H
CHECK_NUM4:

CJINE  A#4,.CHECK_NUMS
MOV  KEY_OLDA
LCALL KEEP_PACSAT
DF8 2éH

CHECK_NUMS; _
CJINE A.-‘ﬁ.cHECK_NUM‘ﬁ
LCALL TIME_SENSOR
MOV  KEY_OLDA
DFB8  22H

CHECK_NUM6:
CINE  AH6,CHECK_NUMT
LCALL DOWN_LOAD
MOV KEY_OLDA
DFB 22

CHECK_NUMT:
MOV  KEY_OLD.A
DFB"22H

TABLE_KEY:

OFB  "€7,00H,04H,08H,"H",01H,05H,09H,
DFB  °F",02H.06H,"U"T"03H,07H,'D",

E=ESC H=HELP :F=F1 1U=UP 'T=ENTER :0.=DOWN

B T P PP .

\DOWN LOAD DATA'TO.PC MANU 6

DOWN_LOAD:  LCALL * GLRSCRN
MOV  DRTR#LOAD_PC
LCALL DISP_LCMT
DOWN_LOAD1:
MOV  BUFFER#0AAH =
LCALL SEND_PC
LCALL RECEIVE_PC
MOV  ABUFFER
CJNE  A#OFFH.DOWN_LOAD2
SJMP  DOWN_LOAD1

MOV RO.#30
MOV B.#165
MOV DPTR.#0A00DH
MOVX  A@DPTR 3
MUL AB
MOV  BUFA
MOV BUF1B
MOV DPTRWPACSAT
DOWN LOAD2:
MOVX  AgDPTR

INC  DPTR
LCALL SEND_PC

105

OUNZ  BUF.DOWN_LOAD?
DJNZ BUF1,00WN_LOAD2
[DUNZ  RO.DOWN_LOAD2

LCALL CLRSCRN
LCALL SHOW_MANU
OF8 22

{IN KEYBOARD KEEP TIME IN RECEIVE VALUE

[FORM SENSOR MANUS

TIME_SENSOR:
LCALL “CLRSCRN

MOV  DPTR.AMSG_SENSOR

LCALL DISP_LCMT
MOV  DPTR#0A026H
MOV BUF1,DPH
MOV BUF.OPL
MOV CURROW,#01H
MOV, CURCOL #00H
MOV R2M4
TIME_SENSOR1:
LCALL | SCAN_KEY

CJNE ' A BOFFH,TIME_SENSOR2

SJMP  TIME_SENSCR1

TIME_SENSOR2:

MQV. - DPH,BUF1
MOV _OPL,BUF
MOVX @OPTRA
INC OPTR

MOV BUF1,DPH
MOV~ BUF,DPL
LCALL WRCHR

DJUNZ R2,TIME_SENSOR2

LCALL DELAY
LCALL DELAY
LCALL. CLRSCRN
LCALL SHOW_MANY
OFB. "22H

i KEEP PACSAT FILE **

MANU 4

KEEP_PACSAT:
MOV DPTR,#0AD22H
MOVX  A@OPTR
MOV BUF.A
INC DPTR
MOVX A@OPTR
MOV BUF1A
INC  DPTR
MOVX  AqIDPTR
MOV BUF2.A

iDAY_MONTH

HOUR

MINUTE



KEEP1_PACSAT:
LCALL CLRSCRN
MOV CURROW,#00H
MOV CURCOL,#00H
MOV  DPTR#0_PACSAT
LCALL DISP_LCMT
LCALL SCAN_KEY
CJNE  AHOFFH,KEEP2_PACSAT
SIMP KEEP1_PACSAT
KEEP2_PACSAT:
ClR C
SUBB ABUF
MOV  BUF.A
LCALL FIND_ADDRESS
MOV OPH,R1
MOV  DPL.RO
LCALL DISP1_LCM
KEEP22_PACSAT:
LCALL SCAN_KEY
CJNE A#E" KEEPI_PACSAT
LCALL CLRSCRN
LGALL SHOW_MANU
DF8 22H
KEEPI_PACSAT:
CJNE - A#U" KEEP4_PACSAT
LCALL CLRSCRN
LCALL DISP1_LCM
SUIMP _KEEP22 [PACSAT
KEEP4_PACSAT:~CJNE A#D".KEEP22_PACSAT
LCALL SUB_ADDRESS
LCALL GLRSCRN
LCALL - DISP1_LCM
OFB  22H
SUB_ADDRESS:
MOV R0.DPL
MOV R1.0PH
MOV ARQ
CLE © -
SUBB  A#165
MOV DPLA
MOV ARt
SUBB A#00
MOV DPH.A
DF8  22H

FIND_ADDRESS: i 1 FILE = 165 BYTE
MOV DPTR.#OAQODH -
MOVX A @OPTR
MOV BA i NUM OF TIME
MOV DPTR#PACSAT
MOV A#165
MUL AB

FIND _ADDRESS1: MOV  RO,#00
MOV R1.100 -
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FIND_ADDRESS2:

ADD ARD

MOV RDA

MOV BA

ADDC AR

MOV R1.A

DJUNZ BUF FIND_ADDRESS2
OFB 22H

R PR TP Py

STATUS OF SYSTEM

B P TP T ey

LCALL READ_TIME
MOV A DAY MONTH
MOV BA

MOV DPTR,#0A022H
MOVX_ A@DPTR
INC ~DPTR

CLRI C

XCH “AB

SUBE AB

MOV  ROA

MOV . A HOURS
MOV BA
MOVX A@OPTR
INC DPTR
CLRIC

SWAP AB
SuBB A8
MOV R1A

MOV A MINUTES
MOV BA

MOVX A@DPTR
CLEBY C

SWAP A8

SugB AB

MOV R2A

LCALL CLRSCRN
MOV CURROW,#00H
MOV CURCOL,400H
MOV AR0

LCALL WRCHR
MOV A #20H
LCALL WRCHR
MOV DPTR,#D_DAY
LCALL DISP_LCMT

MOV CURROW,#01H
MOV CURCOL, #00H
MOV ARO

LCALL WRCHR



MOV A#20H
LCALL WRCHR

MOV DPTRHD_DAY
LCALL DISP_LCMT
MOV CURROW, #02H
MOV CURCOL #00H
MOV A R0

LCALL WRCHR
MOV A #20H
LCALL WRCHR
MOV DPTR.#D_HOUR
LCALL DISP_LCMT

MOV CURROW, #03H
MOV CURCOL,#00H
MOV ARO

LCALL WRCHR

MOV A #20H
LCALL WRCHR
MOV OPTR.#D_MON
LCALL DISP_LCMT

MQV CURROW,H04H
MOV CURCOL,#00H
MOV DPTR #NAME_IS
LCALL DISP_LCMT
DFB 22H

:TIME SAT

/SET TIME TO CONNECT SAT

JINPUT NONE

;OUT NONE

Ceessssssssedssbssnaerany

TIME_SAT:

TIME1_SAT:

LCALL SCAN_KEY

LCALL NUM_KEY

CJUNE A HOFFH TIME2 SAT

SUMP  TIME1_SAT
TIME2_SAT:

MOV  DPTR,#0AQ00H

MOVX @OPTR.A

CJUNE A #5 TIME22_SAT
TIME22_SAT:

JNC TIME2_SAT

MOV BUFA

MOV DPTRHCONNECT_SAT

LCALL DISP_LCMT

MOV CURROW,#00

MOV  CURCOL.#10

MOV  DPTR.#0A00DH

MOVX A@DPTR

LCALL WRCHR

MOV CURROW. 11

(KEEPIN RTC

{KEEP VALUE TIME

JKEEP IN RTC

MOV CURCOL.#0
MOV Aa31H
MOV  BUF1.A
LCALL WRCHR
MOV DPTR.#0AODEH
MOV BUF2,DPL
MOV BUF3,DPH
MOV R7.#4
TIME3_SAT:
LCALL SCAN_KEY
LCALL NUM_KEY

CJNE AHOFFH TIME_SAT4

SIMP  TIME3_SAT
TIME4_SAT:
MOV DPLBUF2
MOV  OPH.BUF3
MOVX . @OPTR,A
INC__DPTR
MOV DPL.BUF2
MOV DPH,DUF3
LCALL WRCHR
OJNZ - R7.TIME3_SAT
MOV R7,#4
INC " CURROW
MQV. CURCAL #00
ING BUF1
MOV A BUF!
LCALL WRCHR
DJNZ . BUF,TIME3_SAT
DFB 22H

aressesrveitises st snae
i

{DISPALY DATA IN RAM TO LGM
1S A B
DISP_LEM!

LCALL CLRSCRN

MOV DPTR #BUFFER_DATA
DISPILCM:

MOVX A@DPTR

INC , DPTR

CJNE A#'$",DISP2_LCM

DFB. 22H
DISP2_LEM:;

LCALL WRCHR

SJMP DISP1_LCM

T TP PP

:DISPALY DATA IN RAM TO LCM
DISP_LCMT:

LCALL CLRSCRN
DISP1_LCMT:

MOVX A@DPTR

INC DPTR

CJNE A.MOFFH,DISP? LCMT

DFB 272H



DISP2_LCMT:
LCALL WRCHR
SJMP DISP1_LCMT

T T L L LLTT T ey

: CHECK VALUE 0-9
INPUT A
OUTPUT A
erssssararesstesnin
NUM_KEY:

CJNE A #09 NUM1_KEY

SJIMP NUM_OUT
NUM1_KEY;

JC  NuM_OuT

CJNE A #E" NUM2_KEY

SJMP NUM_OUT
NUM2_KEY:

MOV A 80FFH
NUM_QUT:

OFB 22H

e L T LT

; SUB ROUTINE SET TIME RTC

S

SETTIME:
LCALL CLRSCRN
MOV CURROW,#0
MOV CURCOL.#0
MOV DPTR#D_DAY
LCALL OISP_LCMT
MQV  DPTR#MO_MONTH
LCALL DISPLLCMT
MOV DPTR#D_YEAR
LCALL DISP_LCMT
MOV CURRQOW,#Q
MOV CURCOL #62
MOV DPTR,HOLD
LCALL DISP_LCMT

MOV CURROW,#1
MOV CURCOL #62
MOV DPTR #NEW
LCALL DISP_LCMT

LCALL READ_TIME

LCALL DISP_LCM
SETTIME1:

LCALL SCAN_KEY

LCALL NUM_KEY

CJNE A HOFFH,SETTIME?

SUMP SETTIME1
SETTIME2: DAY MONTH

CJNE A rE" SETTIME?2

LJMP DEF_TIMESEC
SETTIME22:
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MOV DAY_MONTH.A
LCALL WRCHR

SETTIME3:
LCA{.E SCAN_KEY
LCALL NUM_KEY
CJNE A #0FFH,SETTIME4
SJMP SETTIME3
SETTIME4: MONTH
CJINE AME" SETTIME44
LJMP DEF_TIMESEC
SETTIME44:
MQV MONTH,A
LCALL WRCHR

SETTIMES:
LCALL SCAN_KEY
LCALL NUM_KEY
CJNE ABOFFH SETTIMES
SJMP- SETTIMES
SETTIMES: YEAR
CJINE AME" SETTIMEGE
LJMP OEF_TIMESEC
SETTIMEGS:
MOV YEARSA
LCALL WRCHR

LCALL CLRSCRN
MOV CURROW,#0
MOV CURCOL#0
MOV - OPTR ¥D_HOUR
LCALL DISP_LCMT
MQV . DPTR,#D_MIN
LCALL DISP_LCMT
MOV DPTR.#D_SEC
LCALL DISP_LCMT
MOV CURROW,40
MOV CURCOL,#62
MQV ' DPTR.HOLD
LCALL DISP_LCMT
MOV CURROW,#1
MOV CURCOL #62
MOV DPTR.ENEW
LCALL DISP_LCMT

srssrensssen

LCALL READ_TIME

LCALL DISP_LCM
SETTIMET:

LCALL SCAN_KEY

LCALL NUM _KEY

CJNE A MOFFH, SETTIMER

SJMP SETTIME?



SETTIMES: HOURS
CJNE A #°E".SETTIMESS
LJMP DEF_TIMESEC

SETTIMEBS:

MOV HOURS.A

LCALL WRCHR
SETTIMES:

LCALL SCAN_KEY

LCALL NUM_KEY

CJNE A #OFFH SETTIME10

SJMP SETTIMES
SETTIME10: MIN

CJUNE A #E"SETTIME101

SJMP DEF_TIMESEC
SETTIME101:

MOV MINUTES.A

LCALL WRCHR
SETTIME11:

LCALL SCAN_KEY

LCALL NUM_KEY

CJNE A #OFFH, SETTIME12

SJMP SETTIME11
SETTIME12: 4SEC

CJNE AmE" SETTIME121

LJMP DEF_TIMESEC
SETTIME!121:

MOV SECONDS.A

LCALL WRCHR

LCALL WRITE_TIME

CFB 22H
DEF_TIMESEC:

LCALL CLRSCRN

LCALL SHOW_MANU

DFB 224

: PROGRAM RTC

L T TR PP T o

READ_TIME:
MOV  DPTR #B8UFFER_DATA
MOV R1,0PH
MOV R0,0PL

MOV  DPTR,#0BO0AH
MOVX A@DPTR
JB  A7.READT_OUT

MOV DPTRHOBOOTH ;DAY OF MONTH

MOVX A@DPTR
MOV DAY_MONTH,A
MOV DPH,R1

MOV DPL.RO
MOVX @0PTR.A
INC DPTR

MOV  R1,0PH
MOV RO.OPL

MOV DPTR.#0BO09H
MOVX A@ODPTR
MOV  YEARS A
MOV DPH.R1

MOV DPL.RO
MOVX @OPTRA
INC COPTR

MOV R1,0PH

MOV ,RO,DPL

MOV  DPTR.#0B008BH
MOVX . A@OPTR
MOV MONTH.A
MOV  OPH,R1

MOV~ DPL,RO
MOVX @OPTR.A
INC - DPTR

MOV- R1,0PH
MOV. RO.0PL

MOV DPTR, #0BOOGH
MOVX A@DPTR
MOV DAY WEEK.A
MOV DPHR1

MOV DPLRO
MOVX @DPTRA
INC, OPTR

MOV R1,0PH

MOV ' RD,OPL

MOV DPTR.FO0BOO4M
MOVX A@OPTR
MOV . HOURS,A
MOV DPH.R1
MOV.DPL,RO
MOVX @OPTRA
INC DPTR

MOV R1,DPH
MOV R0.OPL

MOV DPTR,#0B002H
MOVX A@DPTR
MOV MINUTES.A
MOV DPH.R1

MOV  DPL,RO
MOVX @ODPTR.A
INC DPTR

MOV R1,0PH

MOV R0,DPL

MOV DPTR #0B000H
MOVX A QDPTR

YEARS

MONTH

{0AY OF WEEK

HOURS

MINUTES

SECONDS
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MOV SECONDS.A

MOV DPHR1

MOV DPL.RO

MOVX @OPTRA 3
INC DPTR

MOV AJS

MOV @DPTRA

MOV R1,0PH

MOV RO.DOPL

READT _QUT:
DFB  22H

srrrssresssernas srssreensans

:SUB.ROTINE WRITE TIME IN RTC
WRITE_TIME:
MOV DPTR,#0BO0SH [YEARS
MOV A YEARS
MOVX @DPTRA
MOV  DPTR #0B00SH MONTH
MOV AMQNTH
MOVX @OPTR.A
MOV OPTR#0B007H ;DAY OF MONTH
MOV A DAY_MONTH
MOVX @OPTRA
MOV DPTR,#0B006H .DAY OF WEEK
MOV ADAY WEEK
MOVX @DPTR,A
MOV, DPTR#0B004H - HOURS
MOV AHOURS
MOVX \@DPTRA
MOV DPTR#0B002H MINUTES
MOV A MINUTES
MOVX @DPTRA
MOV DPTR.20B000H .SECONDS
MOV A SECONDS
MOVX @ODPTRA
MOV DPTR,#0BODBH ;REGISTER 8
MOV A, #000010108
MOVX @DPTR.A
MOV DPTR,#0BO0AH REGISTER A
MOV A#001011108
MOVX @DPTR.A
DFB  22H

SHOW_LOGO: -

MOV  DPTRULOGO_MSG1

MOV CURROW, w0

MOV CURCOL 0

LCALL DSPTHAI

MOV DPTRMLOGO MSG2

MOV CURROW,m!

MOV CURCOL,M)

LCALL DSPTHAI
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MOV DPTR.#LOGO_MSGI
MOV CURROW,x2

MOV CURCOL.#0

LCALL DSPTHAI

MOV DPTR.#LOGO_MSG4
MOV CURROW.#3

MOV CURCOL.#0

LCALL DSPTHAI

DF8  22H

SHOW MANU

_SHUW_MANU:

MOV DPTR.#MAIN_MANU1
MOV 'CURROW,#0

MOV CURCOLSO

LCALL DSPTHAI

MOV DPTR#MAIN_MANU2
MOV CURROW,#1

MOV - CURCOL 40
LCALL ‘DSPTHA!

MOV DPTRAMAIN_MANU3
MOV CURROW#2

MOV CURCOL.#0

LCALL DSPTHA!

MOV DPTREMAIN_MANUA
MOV CURROW,#3

MOV CURCOL#0

LCALL “DSPTHAI

DF8  22H

SHOW_MANU1:

MOV DPTR4MAIN_MANUS
MOV CURROW.HQ

MOV CURCOL.#0

LCALL DSPTHAI

MOV DPTR#MAIN_MANUS
MOV CURROW#1

MOV  CURCOL.#0

LCALL DSPTHAI

MOV DPTR #MAIN_MANU7
MOV CURROW, 42

MOV CURCOL.#0

LCALL DSPTHAI

MOV  DPTR.#MAIN_MANUS
MOV CURROW,43

MOV CURCOL.#0

LCALL DSPTHAI

OF8  22H

. INC TIME FORM SENSOR

INC_SENSOR:

LCALL READ_TIME
MOV DPTRDANZGH



MOV A@OPTR
ADD  AHOURS
MOVX  @OPTRA
INC DPTR

MOVX A@ODPTR
ADD  AMINUTES
MOVX @DPTRA
OFB  22H

. READ TIME FORM SENSOR

READ_SENSOR:
LCALL READ_TIME
MOV DPTR,#0A026H
MOVX A@DPTR
CJNE  AHOURS,READ_SOUT
INC DPTR
MOVX AQOPTR
CJNE AMINUTES|READ_SOUT
LCALL KEEP.TC
LCALL' INC_SENSOR
READ_SOUT:
DFB | 22H

| CHECK TIME SEND DATA TO SAT

0A00DH Aununta Fnseniin
/ADDD AQOEH - 21H KEEP TIME |
{CONNECT SAT

CH_TIME: LCALL READ_TIME
MOV  DPTR,#0ADODH
MOV A@ODPTR
MOV BUFA
INC. DPTR

CH_TIME1:  MOVX . @OPTRA -
MOV BUF1,A
INC DPTR
MOVX @OPTRA
MOV BUF2.A
MOV  ABUF1
CJNE AMHOURS,CH_TIME2
MOV ABUF2
CJINE  AMINUTES,CH_TIME3
LCALL MANAGE_PACSAT
LCALL SEND_SAT
DFB  22H

CH_TIME3:  DJNZ BUF,CH_TIME1
OF8  22H

. PROGRAM FINE CREATE TIME

AOUT KEEP IN BYTE 36D -390 %
CREATE _TIME

LCALL READ_TIME
MOV AYEARS
MOV  Br4

MUL AB

MOV  OPTR,#Y2000
MOV R7A

MOVC  A@A+DPTR
MOV BUF3A
INC DPTR

MOV  AR7

MOVC A@A+DPTR
MOV  BUF2A
INC  DPTR

MOV AR7

MOVC A@A+DPTR
MOV BUF1A
INC  DPTR

MOV~ ART?

MOVC  A@A+DPTR
MOV BUFA

{CHECKING THE DAY.IN FEB (28 or 29)

esesnencissnrssnrane

MOV AYEARS

CINE  A#00.CREATED_TIME

MOV | DPTR.&MM1

SUMP CREATE!_TIME
CREATEQ_TIME:

MOV 84

DIV, AB

MQV A8

CUNE  AM00,CREATEI.TIME

MOV | 'DPTR #MM1

FEB HAVE 29 DAY

CREATE!TIME: [FEB HAVE 28 DAY

MOV DPTR.#M1
MOV AMONTH
DEC A

MOV B4

MUL AB

MOV _R7 A
MOVC A@A+DPTR
MOV R3A

INC DPTR

MOV ART
MOVC A@A+DPTR
MOV R2A

INC DPTR

MOV AR7?
MOVC A @A+DPTR
MOV R1A

INC DPTR

MOV AR/
MOVC  A4oA 1 DPTR



MOV  RO.A MOV A HOURS
ADD_Y _M: MOV R3,m00
MOV ABUF MOV R2.#00
ADD ARO MOV R1,#00
MOV  BUFA MOV RO,#00
ADD_Y_M_D _H:
MOV A BUF1 MOV ARD
ADDC  AR1 ADD  AMI0H
MOV BUF1.A MOV ROA
MOV AR1
MOV A BUF2 . ADD AMOEH
ADDC AR2 MOV R1A
MOV  BUF2A DJNZ HOURSADD_Y_M_D_H
MOV ABUF
MOV  ABUF3 ADD  ARD
ADDC AR3 MOV BUF A
MOV BUF3A
A MOV~ A BUF1
MOV  A#DI ADDC AR1
DEC A MOV BUF1,A
MOV - B4
MUL A8 MOV ABUF2
MOV RT.A ADDC A.Rz-
MOVC  A@A+DPTR MOV BUFZA
MOV RIA
INC DPTR - MOV ABUF3
MOV ART ADDC AR3
MOVC * A@A+OPTR MOV  BUF3A
MOV R2.A i
INC  DPTR MOV AMINUTES
MOV, -ART MOV  B.#60
MOVC . A@A+CPTR MUL AB
MOV RiA MOV R3.£00
INC' ' DPTR MOV ‘R2,#00
MOV ART : MOV R1B
MOVE  A@A+DPTR MOV ROA
MOV ROA MOV ASECONDS
ADD ARD
ADD_Y_M_D: MOV ROA
MOV A BUF MOV ABUF
ADD ARO ADD ARO
MOV BUF.A MOV . BUF A
MOV ABUF1 : MOV ABUF1
ADDC AR1 ADDC ARt
MOV  BUF1A MOV BUF1,A
MOV ABUF2 MOV ABUF2
ADDC AR2 ADDC AR2
MOV  BUF2.A MOV BUF2A
MOV A BUF3 - MOV ABUF3
ADDC AR3 ADDC AR}

MOV  BUF3 A MOV BUF3A



MOV  DPTR#360

MOV ABUF

MOVX @OPTR.A

INC DPTR

MOV ABUF1

MOVX @OPTRA

INC  DPTR

MOV ABUF2

MOVX @OPTRA

INC DPTR

MOV ABUF3

MOVX @DPTRA

OFB 22H
Y2000: DFB  03AH.043H,0EBH.000H
Y2001: OFB  03CH,025H.01EH,080H
Y2002: DFB  03EH,008H;052H.000H
¥2003: DF8  03FH 0ETH,085H.080H
¥2004: DFB  041H,0CAH,00AH,080H
¥2005: DFB (043H,0ABH,03EH,000H
¥2006: DF8 '~ (45H,08CH,071H,080H
¥2007: DF8  047H,060H,0A5H.000H
Y2008: DFB,  049M.050H,02AH,000H
¥2009: DFB  04BH,031H,050H,080H
¥2010: DFB  ~04DH,012H,091H,000H
M1: DFB 000M.028H,0DEH.080H
M2: DFB 000H,040H,0C8H.080H
M3: DFB  00OM.078M,0A7H,000H
M4:  DFB  00OH,09EH,034H,000H
M5 DFB 000H,0C7H.012H,080H
M6: DFB  000H,0EEH,09FH.080H
M7 DF8  00TH.017H,07EH.000H
M8: DFB . 001H,040H,05CH.080H
M9 DFB  001H,067H.0E9H,080H
M10: DFB  001H,090H.0CBH,000H
M11: DFB  001H.088H,055H,000M
M12: DFB  001H,0ETH,033H,080H
MM1: DFB  000H,028H.0DEH,080H
MM2: DFB  000H,04FH.01AH.000H
MM3: DF8  000H,077TH,0FBH,080H
MM4:  DF8  DOOH,09FH,085H,080H
MMS:  DF8  DOOH,0CEH,064H,000H
MMG:  DFB  DOOH,DEFH,0F 1H,000H
MM7:.  DF8  001H,018H,0CFH,080H
MM8: DFB  001H,041H,0AEH.000H
MM9:  DF8  001H,069H,038H,000H
MM10: DFB  001H,092H,019H,080H
MM11: DFB  001H,0B9H,0ABH,080H
MM12: DFB  DO1H,0E2H,085H.000H

Di:  DFB  (00H,001H,051H,080H ;
02:  OFB  000H,002H,0A3H,000H ;

977529600 SEC
11009065600 SEC
11040601600 SEC
11072127800 SEC
11103780000 SEC
;1135296000 SEC
;11168832000 SEC
11198368000 SEC
11229990400 SEC
11261526400 SEC
11293062400 SEC

;2678400 = SEC
15007600, SEC

17176000 SEC

110368000 SEC
113046400 SEC
115638400 - SEC
;18316800 | ‘SEC
;20995200 | SEC
123587200 SEC
126265600 . SEC
128857600 SEC
131536000 SEC

;2678400 (SEC
6184000 SEC
;7862400 SEC
10454400 SEC
113132800 SEC
15724800  SEC
18403200 SEC
121081600 SEC
123673600 SEC
26352000 SEC
120944000 SEC
31622400 SEC

BU400  SEC
126000  SEC

03: DFB  000H,003H,0F4H,080H ;

D4:  DFB  000H.005H.046H.000H ;

D5: DFB  000H,006H,097H.080H ;

06: DFB  00OH,.007H,0E9H,000H :

07: DF8  000H,009H,03AH,080H ;

08: DFB  000H,00AH.D8CH,000H :*
09: DFB  000H,008H,008H,080H :
010: OFB  0DOOH.000H.02FH.000H ;
O11: OFB  DOOH.00EH,080H.080H ;
D122 OFB  000H,00FH,002H.000H ;
D13: OFB  000H,011H,023H,080H ;

D14: DFB. 000H,012H,075H,000H ;

D15: DFB  000H.013H.0CGH,080H ;
D16: DFB  000H.015H,018H,000H ;

D17:  OFB:.. 000H,016H,069H,080H ;

D18: DFB 000H.007H,08BH.000H ;
D19:. DFB  000H,0Y9H,00CH,080H :
D20;° DFB _ 000H,01AM,05EH,000H ;
D21 OFB. 000H,018H,0AFH 080H .
022 \DFB . 000H.010H,001H,000H ;
023:  DFB; (000H.01EH.052H,080H ;

D24: DFB . DOOH.01FM.0A4H,000M ;

025: OF8B  0O0H,020H.0F5H,080H :

026:; DF8  000H,022H,047H,000H :

D27: DF8 _ 000H,023M.098H,080H ;

028: DFB'  000H.024H.0EAH 000H ;

029: DFB" DO0H.026H,038H,080H,;

030: | OFB. " 0O00H,027H.080M.D00H ;
D31: OFB  000H.028H,00EH.0B0H ;
1 LAST MODIFY TIME

. KEEP ADDRESS 430 - 460

MODIFY._TIME:

MOV~ DPTR#430
MOV ABUF
MOVX @DPTRA
INC DPTR
MOV A BUF1
MOVX Q@OPTRA
INC DPTR
MOV ABUF2
MOVX @OPTRA
INC DPTR
MOV A BUF3
MOVX @DPTR.A
DFB  22H

Heassessssstistessttaastanires

{BODY CHECK SUM 850 - 660D
BODY_SUM:
MOV  ASENSCR_C
ADD ASENSOR T
CPL A

259200
345600
432000
518400
604800
691200
777600
864000
950400
1036800
1123200
1209600
1296000
1382400
1463800
1555200
1641600
1728000
1814400
1900800
1887200
2073600
2160000
2246400
2332800
2419200
2505600
2592000
2678400

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

SEC
SeC
SEC

13



MOV  ROA
MOV AB
ADDC  A#00
MOV BA
ADD A1
MOV ROA
MOV AB
ADDC  A.H00
MOV BA
MOV DPTRHES
MOVX @DPTRA
MOV AB

INC DPTR
MOVX @ODPTRA
DFB  22H

saresarsaserearene

[EXPIRE TIME 126 - 129

EXPIRE_TIME:
MOV A BUF
ADD. AS00
MQV | BUF A
MOV ABUF1
ADDC A #0A3H
MOV BUF1.A
MOV ABUF2
ADDC. A#2
MOV~ BUF2.A

MOV ABUF3
ADDC  AmO0
MOV . BUF3A
MOV. DPTR#126
MOV ABUF
MOVX @OPTR A
INC DPTR
MOV ABUF1
MOVX @DPTR.A
INC DPTR
MOV  ABUF2
MOVX @DPTRA
INC DPTR
MOV ABUF3
MOVX @DPTR.A
DFB  22H

: HEADER CHECK SUM
,70D-710

HEADER_SUM:
MOV  DPTR.WBUFFER_DATA
MOVX  AgDPTR
MOV BA

INC DPTR
MOV  R1.#69
HEADER1_SUM:
MOVX  A@OPTR
ADD AB
MOV  ROA
MOV  AB
ADDC A#00
MOV BA
DJINZ R1,HEADER1_SUM
MOV  OPTR#70
MQUX @ODPTRA
MOV BA
INC DPTR
MOVX ‘@OPTR.A
DF8  22H

'

i FORMAT PACSAT FILE

MANAGE_PACSAT:
LCALL CREATE_TIME
LCALL MODIFY_TIME
LCALL "EXPIRE_TIME
LCALL BOOY_SUM
MOV DPTRHBUFFER_DATA
MOV RO.OPL
MOV RY.DPH
MOV DPTRMPACFILE
MOV - R2.DPL
MOV _R3.DPH
MANAGE _PACSAT1:
MOV DPLR2
MOV - DPH.R3
MOV | A¥00
MOVC A@A+DPTR
CJINE A #0FFH MANAGE_PACSAT?
INC DPTR
MOV  R2,DPL
MOV, 'R3,0PH:
MOV DOPL.RO
MOV DPHR1
INC  DPTR
MOV  RO.DPL
MOV R1,0PH
SUMP MANAGE_PACSAT1
MANAGE _PACSAT2:
INC DPTR
MOV R2,0PL
MOV  R3,0PH

MOV DPL.RO
MOV  DPHRI1
MOVX @OPTR.A
INC  DPTR
MOV RO.DPL



MOV R1.0PH

CJNE A HOAH MANAGE_PACSAT1
LCALL HEADER_SUM

OFB8 22H

sasskanreansse

: CMD

C_CMD:
LCALL RECEIVE_SL
MOV A BUFFER1
CJNE Aw¥c’,CMD_OUT
LCALL RECEIVE_SL
MOV A BUFFER1
CJINE  A#m"CMD_OUT
LCALL RECEIVE_SL
MOV A BUFFER1
CJNE A#d CMO_OUT
LCALL RECEIVE_SL
MOV A BUFFER1
CJUNE A#".CMD_OUT
SJMP  CMD_OUT

CMD_OUT:
RET

Cessesassenaee

. CMD ENTER

sssssssssaems -

CMD_ENTER:
MOV BUFFER1,#00H
LCALL 'SEND_SL
RET

srssssavesensannene

{CHECK DATA BEFORE SAVE FROM SLAVE
CHECK_DATA:

MOV NUMBER,#2
CHECK1_DATA;

LCALL CMD_ENTER

LCALL C_CMD

LCALL DELAY

LCALL DELAY

MOV BUFFER1#%"

LCALL SEND_SL

MOV  BUFFER1,#0DH -

LCALL SEND_SL

LCALL DELAY

MOV  BUFFER1 #"H"
LCALL SEND_SL
MOV  BUFFER1#S"
LCALL SEND_SL
MOV  BUFFER1 0"
LCALL SEND_SL
MOV  BUFFER1 A

LCALL

LCALL

LCALL

CHECK2_DATA:
LCALL
MOV

CHECK3J_DATA:
LCALL
LCALL

CHECK_OuT:
RET
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SEND_SL
BUFFER1 #'M°
SEND_SL

BUFFER1,#0DH
SEND_SL

c_CMD
DELAY
DELAY
R3, #00
R4,#00
R5,#100

RECEIVE_SL
R2,BUFFERY
R2.H0FFH,CHECKS_DATA
R3S

R4 CHECK_DATA1
RS,CHECK_DATA1

AN -

QOPTRA

SWAP_DATA

CHECK :OUT

UPLOAD
SWAP_DATA

SWAP_DATA;
MOV
MOV

SWAP1_DATA:

MOV RO,#00
R1,400
R2,#188

MOV DPL.RO

MOV DPH.R1

MOVX  A@DPTR

INC' DPTR

MOV RO.OPL

MOV 'R1,0PH

MOV DPLADO_PACL
MOV DPH.ADD_PACH
MOVX @OPTRA

INC DPTR

MOV ADD_PACL.DPL
MOV  ADD_PACH,DPH
DJNZ R2.SWAP1_DATA
DF8  22H

MessisassssessieeesssaTaraar

\UP LOAD DATA TO SAT
UPLOAD:

MOV DPTR,#0000H

MOV RO#1G5
UPLOADI:

MOVX  AQOPTR



INC DPTR
LCALL SEND_SL
OJNZ RO.UPLOAD1
MOV R3,#00
MOV  R4,#00
MOV R5#100
UPLOAD2:
LCALL RECEIVE_SL
MOV R2,BUFFER1
CJNE R2,4"UPLOAD3
LCALL UPLOAD
SUMP  UPLOAD4
UPLOAD3:
OJUNZ R3S
OJNZ R4,UPLOAD2
0JNZ RS,UPLOAD2
MOV ANT
MOVX @OPTR.A
UPLOADA:
RET

SEND PACSAT FILE TO SAT

SEND_SAT:
LCALL CHECK.DATA
OFB " 22H

INI_G:
MOV 1E.#80H
SETB 70
MOV " DPTR,#8003H
MOV~ A#8EH
MOVX @OPTRA

MOV TMOD.401H
OF8 224

BEGIN_TIME:
LCALL READ_TIME
MOV  DPTR#0AD22H
MOV ADAY_MONTH
MOVX @DPTR.A
INC  DPTR
MOV  AHOURS
MOVX @OPTRA
INC DPTR
MOV AMINUTES
MOVX @DPTR.A
DFB  22H

. ROUTINE SEN TEMP SENSOR
INPUT A

e

SE_SERIAL: CLR C

MOV ROm8
SE1_SERIAL;

RRC A

SETB P15

MOV  P14C

CLR PL5

NOP

NOP

SETB P15
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DJUNZ RO.SE1_SERIAL

DFB 22H

;*+*** ROUTINE RECEIVE SERIAL TO A

WOUTPUT A

RE_SERIAL: CLR C
CLR™ A
MOV RO,#9
RE1_SERIAL:
SETB P15

CLR PLS
SETB P15

MOV  CP1.4
RRC A

DUNZ RORET_SERIAL

DfFB  22H

KEER_T_C:
CLR | P16
TR C
MOV A#OCH
LCALL SE_SERIAL
MOV Am3
LCALL  SE_SERIAL
MOV A #0AAH
LCALL SE_SERIAL
LCALL RE_SERIAL
MOV  SENSOR_T.A

MOV C_CS.#00H
MOV THO,#00H
MOV TLO,#OUH
SETB EX0

MOV ACCS
CJNE A#100$ ;
CLR EX0

iP1.4 DATA P1.5CLK 1.6 RST*

KEEP HUMIDITY



T
‘

:SUBB BASE

156600 = 161CH

:DATA = 5667,5684,5701,5718.5735.5752,5770.5787
:DATA USED 7,14,41,58,75,92.130,127
Sennerenreesisastanasanass

MOV ATLO

CLR - €

SUBB AHOEQH

MOV ROA

MOV ATHO

SUBB AWISH

MOV R1A

MOV  ARO

MOV  DPTR.#T_SENSOR

MOVC A@A+DPTR

MOV  SENSOR_C.A

DF8 224

T_SENSOR:

" DFB  46.46,46,46,46,46,46,46,46 45,46.46,46,46,46,46,46,46.46.46
DFB  58,58,58.58.58.50,58,58,58.58,58,50.98.58.56,58,58,58.58.50
DFB  66,66,56.56,66.66.56,66.56.66.66,66,66,56,66,66.66.66,66,65
OFB n.n.n.n.n.n.n.n.n.n.n.n.n.n-.n.n.n.n.n.n
DFB  85,85,85,85,85,85,85,86.85,85,85.85.85,85,85,85,85,85,85.85
DFB  05,95,95.95,05,95,95,95.95,.95.95,95,95,95.95,05,95.95,95.95
DFB 95,95.96,05,05,95,95.95.95,95,05,95,95,95,95,95,95.95,95.95

. MAIN PROGRAM

MAIN_P: N
SP #55H

DELAYL

INI_SERIAL1

INI_SERIAL2

INI_G

BEGIN_TIME

MOV

LCALL
LCALL
LCALL
LCALL
LCALL

LCALL
LCALL
LCALL
LCALL

ONLCD
CLRSCRN
SHOW_LOGO
DELAYL
LCALL
LCALL
LCALL
LCALL
LCALL

DELAYL
CLRSCAN
SHOW_MANU
MY_NAME
INC_SENSOR
MAIN1_P: LCALL CHECK_KEY
LCALL READ_SENSOR
LCALL CH_TIME

SIMP  MAIN1_P

;ﬂuqmuqﬂnn:mquiu
AMAsguARARaATLM
END  *esssesssnsnsusninnss

LOGO MSG!: DF8 " *szuudhrefafus 04H
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LOGO_MSG2: DFB " *sroupRdmlude 044
LOGO_MSG3: DFB " dusnfiun " 04H
LOGO_MSG:  DFB  ***2alaatmn *** 04K 0FFH
MAIN_MANU:
MAIN_MANU1;  DFB  *  wiyufn ",0dH
MAIN_MANUZ:  OFB  “1.&uas1 RTC *0aH
MAIN_MANU3:  OFB  "2.6u1an SAT "04H
MAIN_MANU4: DFB ﬂ.ianm SENSOR *,04H
MAIN_MANUS: DFB “4.apnustsuy "04H
MAIN_MANUB:  DFB  "5.An172n11M1au *04H
MAIN_MANU7:  OF8  “6.lusndioyadin PC.04H
MAIN_MANUS:  DFB  "THELP * 04H
HELP:
HELP1: OFB "ENT=Enter "04H
HELP2: OFB "ESC= Raturn Home",04H
HELP3: OFB  “UP = Page UP_ "0d4H
HELP4: DFB  "DW = Page Down 7, 04H
CONNECT_SAT:

DFB - *.04H

OFB " snuauafilunta’ 04H

OF8 Ansiean s 1, 04H 0FFH
CONNECT_SATY:

DF8  “#NONY  99904H

OF8  ~ davdatuanndi - 0aH
LOAD_PC:
LOAD_PC1: pFB f " 0d4H
LOAD PC2: DFB \* LOADING.. 304H
LOAD.PCH: DFB * D4H
LOAD_PCA4: DFB *04H,0FFH
MSG_SENSOR:
MSG_SENSQR1: _ OFB, * tnanswdu ~04H
MSG_SENSOR2:  DFB _“#193n Sensor “04H
MSG_SENSOR3: DFB..* Falla/unf *0aH OFFH
0_DAY:

DFB  *iw,

DFB  OFFH
D_MONTH:

DFB  “iAou’,

DFB  OFFH
D_YEAR:

ofe

OFB  OFFH
D_HOUR:

oFs  ~dalur,

DFB  OFFH

D MIN:



DFB  “uni,

DFB OFFH
D_SEC:

OFB  “Aunir, 3

DFB  OFFH
oLD:

DFB  "OLD",

OFB  OFFH
NEW:

DFB  “"NEW",

DFB  OFFH

D_PACSAT: OFB  *§ufi foenrmmaneur 0FFh

MY:
DFB8  “my0dh,$"
NAME_IS:
OF8 “my A"0dh'$

PACSAT FILE =

PACFILE:
OFB 0AAH,055H  HEADER
DF8. 001H,000H,004H,000H,000H,000H,000H - iFILE NUMBER
DFB  D02H,000H,008H.020H,020H.0204,020H,020H4,020H,020H,020H
ILENAVE
DFB 003H,000H,003H,020H,020H,020H JFILE EXTENDER
OFB 004H,000H,004H.0A5H.000H,000H,000H  FILE SIZE

DOFB  005H,000H,004H,0FFH,0FFH,OFFH.OFFH  :CREATE TIME 14 BYTE
: J0FFH CHECK END DATA

DFB D06H,000M,004H,0FFH.OFFH,0FFH,0FFH), ;LAST MODIFY IME

DFB  012H,000H.004H,000H,000H,000H4,.000H . :UPDATE TIME

OF8 007H,000H,001H,000H SEU FLAG

DFB D08H.000H,001H,000H FILE TYRE

DFB  009H,000H.002H OF FH,0FFH 1BODY CHECK SUM
OFB 00AH,000H,002H 0FFH,0FFH {BODY CHECK SUM
DFB  00BH,000H,002H,090H 000H 1BODY OFFSET

OFB 010H,000H,006H,048H,053H,030H,045H, 043H,051H  :SOURCE
DFB 01 1H,000H,006H,020H,020H 020H,020H,020H.020H AX25 UPLOADER
DFB  013H,000H,001H,000H :DOWNLOAD COUNT
DFB 014H,000H,005H,048H,053H 030H.041H04DH  ;DESTINATION
DFB. 015H 000H 006H 020H,020H,020H 020H 020H,020H JAX25 DOWNLOAD
OFB  016H.000H.004H,000H,000H,000H,000H,  :DOWN LOAD TIME

DFB  017H,000H,004H 0FFH,0FFH,0FFH, 0FFH, {EXPIRE TIME

DFB 018H,000H,001H,000H PRIORITY

DFB  019H,000H,001H,000H ;COMPRESSION TYPE

DFB  02GH,000H,006H.04 1H,052H ,049H,04 1H,030H,030H
{USER FILE NAME

DFB 022H,000H.004H 044H.041H,054H 04 1H
OFB 000H,000H,000H

OF8 00DH,00AH
INCL "JLCD.ASM"
END
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TLE

:END OF PACSAT
{DATA 1

‘DATA 2



:LCD MODULE DISPLAY

‘GENERAL SPECIFICATION
LMG - S§12A84DRG

\NUMBER OF DOTS 128 X 64 DOTS

{GRAPHIC DISPLAY FOR THAI AND ENGLISH PATTERN

EXTERNAL HARDWARE DEFINE LCD PORT

LCDDAT1: EQU 09001H
LCDDAT2: EQU 0AD01H
LCDINST1: EQU  09000H
LCDINST2: EQU 0A00D0H

JINTERNAL MEMORY DEFINE (30H - 55H) *

BUF_GEN3: EQU 30M

BUF_GENS: EQU BUF_GEN3+1

BUF_GENT: EQU  BUF_GENGB+1

CURROW: EQU . BUF_GENT+1

CURCOL: EQU CURROW+1

BYTECNT: EQU CURCOL+1

BUFFNT: EQU BYTECNT#+1 :RESERVE 16 BYTE
RANGE: EQU BUFFNT+16 |

COUNTD: EQU RANGE+1

{EXTERNAL HARDWARE DEFINE DISPLAY MEMORY
\RAM 0000H - 0400H (DISPLAY RAM)

LINEO: EQU - 0000H

LINE1: EQU . LINED+100H
LINE2: EQU - LINE1+100H -
LINE3: EQU LINE2+100H

DATA_BUF: EQU 4004

(INTERNAL BIT ADDRESS FOR USING AS FLAG
R ssuessasonsninnsenssntiinre g i is
FG_OVERL: EQU 10H

FG_SARAL: EQU FG_OVERL+1

FG_FULL:  EQU FG_SARAL+1

FG_MEND: EQU FG_FULL+1

{CONSTANT VALUE DEFINE

ONINST: EQU  3FH
OFFINST: EQU  3EH

TSTLCD1:
LCALL DELAYL
LCALL ONLCD
LCALL CLRSCRN
MOV  RANGE,H20H
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LPTSTLCODO:

MOV CURROW %0
MOV BUFFNT 4

LPTSTLCD1:

MOV CURCOL.#0
MOV  BYTECNT#16

LPTSTLCD2:

MOV A RANGE
LCALL WRCHR

INC  RANGE

LCALL DELAYL

DJNZ BYTECNT.LPTSTLCD?
DJNZ BUFFNT,LPTSTLCD1
MOV A RANGE

RET

CINE.. A #OFFH,LPTSTLCDO
MOV  RANGEM20H
LIMP_LPTSTLCOD

RET

TSTLCD!
LCALL DELAYL
LCALL ONLCD
LCALL CLRSCRN
LCALL SHWLOGQ
RET

{ROUTINE DISPLAY DATA (THAI) FORM WRITE (N GURSOR POSITION
HUNPUT : DPTR

‘DSPTHAL

LCALL LORAML
LCALL  CLRBUFLCD
LCALL LDLN.
LCALL “WRLN

RET

{ROUTINE CLEAR BUFFER LCD:
INPUT :
CLRBUFLCD:

PUSH ..DPH

PUSH " DPL

MOV  DPTR#LINEQ
LPCLRBUFLCD:

MOV A0

MOVX @DPTRA

INC DPTR

MOV ADPH

CJNE A#4,LPCLRBUFLCD change 18h 10 4

POP DPL

POP OPH

RET



ROUTINE LOAD DATA FROM TABLE TO DATA RAM
\REGISTER : RO,R1,R2,R3,R4
INPUT : DPTR

LDRAML:
MOV RO,#00
MOV R1,0PL
MOV  R2,0PH
MOV OPTREDATA_BUF

iSAVE ADDRESS OF MESSAGE

MOV R3,0PL
MOV R4,0PH
MOV  AR0O
MOV  DPL.R1
MOV DPH,R2
MOVC AQ@A+DPTR  LOADMESSAGE
MOV  DPL.R3
MOV DPH,R4
MOVX @DPTRA
INC  DPTR
INC RO

{SAVE DATA BUFFER

{GET ADDRESS DATA BUFFER

CJUNE A #04 LPLORAML
RET

‘ROUTINE LOAD DATA FROM BUFFER TO DATA RAM
:REGISTER: R1,R2,R3,R4
JINPUT : OPTR

LDRAMB:
MQV | R1,DPL
MOV | R2,0PH
MOV DPTRMDATA_BUF
LPLORAMB:
MOV 'R3.0PL
MOV R4, DPH
MOV  DPLR1
MOV DPH.R2
MOVX A@OPTR
INC DPTR

{SAVE ADDRESS OF MESSAGE

SAVE DATA BUFFER

‘LOAD MESSAGE
MOV R2,0PH
MOV R1,DPL
MOV DPL.R3
MOV DPH.R4 {GET ADDRESS DATA BUFFER

MOVX @DPTR,A

INC  DPTR
CJNE  A#D4,LPLDRAMB
RET

Leee

{ROUTINE DISPLAY DATA THAT IS IN MEMORY TO LCM
\REGISTER : dpir,a
ANPUT : CURROW (LINE),CURCOL,BYTECNT

ssasass

WRLN
PUSH DPH
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PUSH DPL

MOV  DPTR,ELINED

MOV A CURROW

ADD ADPH

MOV OPHA
LPWRLN:

LCALL WRHEXA

DJNZ BYTECNT,LPWRLN

POP DPL

POP DOPH

RET

;ROUTINE DISPLAY DATA THAT IS IN MEMORY TO LCM
{REGISTER : dptr,a

INPUT.: CURROW (LINE),CURCOL, BYTECNT

WRLNL:
JB' FG_FULLWRLNL1
MOV OPTRALINEQ
MOV _ A.CURROW
ADD  ADPH
MOV DPH.A
SIMP  LPWRLNL
WRLNL1:
CLR FG_FULL
MOV ' DPL.BUF_GENE
MOV DPH BUF_GENT
LPWRLNL:
LCALL WRHEXA
JB ' FG_FULLQWRLNL
DJNZ. BYTECNT,LPWRLNL
QWRLNL:
MOV BUF_GEN6.0PL  iSAVE ADDRESS
MOV, BUF_GEN7,0PH
RET

cssssd

ROUTINE WRITE 16 BYTES AT CURSOR POSITION
{REGISTER : RO.R1,R2,R3,Re

IINPUT : CURROW.CURCOL,DPTR

{QUTPUT : DPTR+16

WRHEXA;
MOV " R3,DPL
MOV R4,0PH
MOV A CURROW
MOV B#2
MUL AB
MOV R1.A
MOV R2,#2
LPWRHEXA1:
MOV RO.#O
MOV AR1
LCALL SETPAGE
MOV A CURCOL
MOV B8

SAVE PAGE ADDRESS
WRITE 2 PAGE



MUL AB
ClR ¢
SUBB  A#64D
JNC  NXTWRHEXA  [JUMP IF RIGHT SIDE
ADD A #B4D
LCALL SETADD1
MOV  DPH,R4
MOV  DPL.R3
LPWRHEXA1_1: WRITE LEFT
MOVX A@DPTR :READ TABLE
LCALL WRBYTEL1
INC RO
INC DPTR
CJNE  RO,#8,LPWRHEXA1_1
INC R1 (INCREASE PAGE
MOV  R4,DPH
MOV  R3,DPL
DJNZ R2,LPWRHEXA1
LJMP  QWRHEXA
NXTWRHEXA:
- LCALL® SETADD2 =
MOV OPH,R4
MOV DPL.R3
LPWRHEXA1 2: WRITE RIGHT
MOVX = A@OPTR ‘READ TABLE
LCALL WRBYTEL2
INC RO
INC  DPTR
CJNE  RO.#8 LPWRHEXA1_2
INC R1
MOV | R4,0PH
MOV ' R3,0PL
DUNZ  R2,LPWRHEXA1
QWRHEXA:
INC CURGOL
MOV A.CURCOL
CJNE  A#16,QWRHEXA}
MOV CURCOL,#00 -
INC  CURROW
MOV A CURROW
CJNE A 44 QWRHEXA1
SETB FG_FULL
QWRHEXA1:
RET

\ROUTINE LOAD DATA FROM TABLE TO EXTERNAL DISPLAY RAM
\REGISTER : RO,R1,R2,R3.A

JINPUT : CURROW

{OUTPUT: BYTECNT (NUMBER OF CHARATER IN STRING)

LOLN;
MOV DPTR.#DATA_BUF
MOV R2,DPL
MOV  R3,DPH

121

MOV DPTR,MLINED
MOV A CURROW
ADD A.DPH
MOV  DPHA
MOV R4,DPL ;LOW ADDRESS BYTE OF DISPLAY RAM
MOV RS5.0PH ;HIGH ADDRESS BYTE OF DISPLAY RAM
LCALL CLRODSPLN {CLEAR OATA IN DISPLAY RAM
MOV BYTECNT %00
MOV OPLR2 ;RESTORE ADDRESS OF MESSAGE
MOV DPH,R3
LPLDLN:
MOVX A @OPTR :GET CHARACTER
CJNE A#TNXTLDLN1
LJMP  LEVELIL
NXTLDLNT:
CJUNE A #TNXTLDLN2
LJMP LEVELIL 1SARA LANG
NXTLOLN2:
CJNE A # NXTLOLN3
LIMP  LEVELIL SARABON KLANG
NXTLDLN3:
CJUNE . A #* NXTLDLN4
LIMP-. LEVELAL
NXTLOLN4:
CUNE - A#"NXTLOLNS
LIMP  LEVEL3L
NXTLDLNS:
CJUNE A NXTLDLNG
LIMP  LEVEL3L
NXTLOLNS:
CJNE A#™NXTLOLNT
LJMP | LEVELIL
NXTLOLNT:
CUNE  A#° NXTLOLNB
LIMP, | LEVEL3L
NXTLOLNS:
CUNE A #- NXTLDLNG
LIMP LEVELAL 'SARABON SOONG
NXTLDLNY:
CJINE' A NXTLOLNIO
LJMP  LEVEL4L
NXTLOLN10;
CJNE A #™ NXTLDLN11
LJMP  LEVEL4L
NXTLOLN11:
CJUNE A& NXTLDLN12
LIMP  LEVELAL
NXTLOLN12:
CJINE A W™ NXTLDLNIZ
LJMP  LEVELIL
NXTLDLN13:
CJUNE  A,#04,NXTLDLN 14
RET
NXTLOLN 14:
LJMP  LEVEL2L PPAYANCHANA OR ENGLISH



LEVELIL:

LCALL GETENT :

MOV A R4 :SUB POISTION OF RAM

JZ  NXTLEVELIL

ClR C

SUBB A#16

MOV R4A {RETURN BACK 1 CHAR
NXTLEVELIL:

LCALL ORL16 MIX SARA WITH PAYAN AND SAVE

AN MEMORY

ING OPTR

LMP  LPLOLN :GOTO LOOP
LEVEL2L:

INC  BYTECNT INCREASEBYTECOUNTOF CHARACTER

LCALL GETFNT

LCALL ORL16 IMEX SARA WITH PAYAN AND SAVE

N MEMORY
INC DPTR iPOINT TO.NERT CHARACTER
LJMP  LPLOLN \GOTO LOOP
LEVELIL:
LCALL GETFNT
MCV. AR4 :5UB POISTION OF RAM
JZ  NXTLEVEL3L
CLR [ic
SUBB AKX16 -
MOV R4.A RETURN BACK 1 CHAR
NXTLEVEL3L:
LCALL ORL16 IMIX SARA WITH PAYAN AND SAVE
T IN MEMORY
INC DPTR
LIMP. LPLDLN ‘GQTO LOOP
LEVEL4L:
LCALL GETFNT -
MOV A R4 /SUB POISTION OF RAM
JZ  NXTLEVELAL
CLR C
SUBB AW#16
MOV R4A ‘RETURN BACK 1 CHAR
NXTLEVELAL:
LCALL ORL16 MIXSARAWITH PAYAN AND SAVE INMEMORY
INC  DPTR
LIMP LPLOLN :GOTO LOOP
OLOLN:
RET

{ROUTINE LOAD DATA FROM RAM TO EXTERNAL DISPLAY RAM
;REGISTER : RO.R1,R2,R3,A

(INPUT : CURROW .

{OUTPUT: BYTECNT (NUMBER OF CHARATER IN STRING)

B T T T PP T PP

MOV COUNTD.#00
MOV R2,0PL

MOV R3,0PH

MOV  DPTR,ALINED
MOV A CURROW
ADD ADPH

MOV OPH.A

MOV R4,0PL

MOV  R5,0PH
LCALL CLRDSPLN
MOV _BYTECNT,#00
MOV  DPL,R2
MOV DPH,R3

MOVX A @OPTR

CUNE A#" NXTLDLNL11

LIMP_LEVEL11L
NXTLDLN_11:

CUNE . AF"NXTLOLN_12

LIMP  LEVEL1L
NXTLOLN_12:

CINE . A NXTLDLN_13

LIMP ° LEVEL13L
NXTLDLN_13:

CUNE. A" NXTLOLN_ 14

LJMP_ LEVELISL
NXTLOLN_14:

CJNE  A#NXTLDLN_15

LIMP  LEVEL13L
NXTLDLN_15;

CJINE' ‘A # NXTLDLN 16

LJMP LEVEL13L
NXTLOLN_16:

CJINE | AW NXTLDLN_17

LIMP | LEVELTIL
NXTLDUN_17:

CJINE A #° NXTLDLN:18

LMP LEVELTL
NXTLOLN_18:

CJNE _A#NXTLDLN_19

LJMP. - LEVEL14L
NXTLDLN_19:

CJUNE A #“NXTLOLN_110

LJMP LEVEL14L
NXTLOLN_110:

CJNE A NXTLOLN 111

LIMP  LEVEL14L
NXTLOLN_111:

CJNE  A#“ NXTLDLN_112

LJMP  LEVEL14L
NXTLOLN_112:

CJINE AP NXTLDLN_ 113

LJMP  LEVEL13L
NXTLDLN 113

‘SAVE ADDRESS OF MESSAGE

.LOW ADDRESS BYTE OF DISPLAY RAM
:HIGH ADORESS BYTE OF DISPLAY RAM
/CLEAR DATA IN DISPLAY RAM

{RESTORE ADDRESS OF MESSAGE

,GET CHARACTER

[SARA LANG

{SARABON KLANG

{SARA BON SOONG
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CJNE  A#04 NXTLOLN_1 14
SETB FG_MEND
RET
NXTLDLN_114;
LJMP  LEVELI2L

:END OF MESSAGE

{PAYANCHANA OR ENGLISH

LEVEL11L:
LCALL GETFNT
MOV AR4
JNZ  NXTLEVEL11L
DEC RS
NXTLEVELTIL:
CLR: ©
SUBB  AM16
MOV  R4.A {RETURN BACK 1 CHAR
LCALL ORL16 MIX SARA WITH PAYAN AND IN MEMORY
INC DPTR 5
LJMP  CHKLDLN_1 :GOTO LOOR.

:SUB POISTION OF RAM

LEVEL12L:
INC BYTECNT
PUSH A
MOV A BYTECNT
CJUNE  A#43 LEVELT2L Y
POP A
DEC | BYTECNT
RET

LEVELI2L_1:
POP A
LCALL GETFNT
LCALL ORL16
INC. DPTR
LJMP  CHKLOLN_1

INCREASE BYTE COUNT OF CHARACTER

IMXSARAWITH PAYAN AND SAVE INMEMORY
{POINT TO NEXT CHARACTER
1GOTO LOOP
LEVEL13L:
LCALL GETFNT
MOV  ARd4
JNZ  NXTLEVEL13L
DEC RS
NXTLEVEL13L:
CLR C
suBB A6
MOV R4.A
LCALL ORL16
INC DPTR
LJMP  CHKLDLN_!

:SUB POISTION OF RAM

(RETURN BACK 1 CHAR
\MXSARAWITH PAY AN AND SAVE IN MEMORY

{GOTO LOOP

LEVEL14L:
LCALL GETFNT
MOV ARA {SUB POISTION OF RAM

JNZ  NXTLEVEL14L

DEC RS
NXTLEVEL 1AL

CtR C

SuBB AmM6
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MOV R4A ‘RETURN BACK ! CHAR
LCALL ORL16 ‘MIX SARA WITH PAYAN AND SAVE iN MEMORY
INC DPTR

LJMP  CHKLDLN_1 .GOTO LOOP

CHKLDLN_1:

INC COUNTD
LJMP  LPLDLN_1

QLDLN_1:
RET

{ROUTINE MIX SARAAND PAYANCHANAAND SAVE BACK IN DISPLAY MEMCRY
\REGISTER: RO,R1,R4,R5, R7.OPTR

.INI;UT: R4.RS

;OUTPUT: R4,RS

QRL16:

&

SH- DPH
DPL

PUSH

MOV R1.416

MOV RO#BUFFNT

MOV DPH.R5

MOV - OPLR4 LOAD DISPLAY ADDRESS
LPORL16

QJNZ - R1,LPORLYE

MOV “R4,DPL
MOV ' R5,DPH

SAVE CURRENT DISPLAY ADDRESS

POP DPL
POP DPH

RET

\ROUTINE GET FONT AND SAVE IN INTERNAL MEMORY
JREGISTER : RO.R1
JANPUT : A (CHARACTER)

Lwes ST e

GETFNT:
PUSH OPH
PUSH DPL

MOV  DPTR#SMOTAB
MOV B.16

MUL AB

ADD ADPL



MOV OPLA
MOV ADPH
ADDC AB
MOV DPHA {DPTR - START TABLE
MOV R1 #BUFFNT
MOV  ROD.#16
LPGETFNT1:
MOV A.100
MOVC A@A+DPTR  ;READ DATA FROM TABLE
MOV @R1A
INC R1
INC D;’TR
DJNZ RO,LPGETFNT1
QGETFNT:
POP DPL
POP DPH
RET

aee

\ROUTINE CLEAR DISPLAY LINE
\REGISTER : R0.A
JINPUT : CURROWI(0-3)

teessasnenes seas

CLRDSPLN:
PUSH [ DPH
PUSH DRL
MOV A#Q0
MOV R0.#00
LPCLRDSPLN:
MOVX @DPTR.A
INC | OPTR
DINZ  ROLPCLRDSPLN
POP. DPL
POP . DOPH
RET

ROUTINE WRITE ONE CHARAGTER AT CURSOR POSITION
:REGISTER : RO.R1
(INPUT : A (CHARACTER),CURROW,CURCOL

sasaee sssse remas .

WRCHR:
PUSH OPH
PUSH DPL
MOV DPTRH#SMOTAB FIND START ASCII TABLE
MOV  B.m16D
MUL AB
ADD ADPL
MOV DPLA
MOV AB cE
ADDC ADPH
MOV  DPHA

MOV A CURROW
MOV B2
MuUL  aAB
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MOV R1A .SAVE PAGE ADDRESS

MOV R2.42 \WRITE 2 PAGE
LPWRCHR1.

MOV RO#0

MOV  AR1

LCALL SETPAGE

MOV A CURCOL

MOV B8

MUL AB

ClR C

SUBB A#64D

JNC _ NXTWRCHR  :JUMP IF RIGHT SIDE

ADD  A#640

LCALL SETADOD!
LPWRCHR1_1: ‘WRITE LEFT

MOV A400

MOVC A@A+DPTR ';READ TABLE

LCALL WRBYTEL!

INC™ RO

INC— OPTR

= | GINE . RD.#8,LPWRCHR1_1

INC Rl
DJNZ R2.LPWRCHR1
LIMP™ QWRCHR
NXTWRCHR:
LCALL. SETADD2
LPWRCHR1:2- WRITERIGHT
MOV A#00
MOVE * A@A+DPTR — READ TABLE
LCALL WRBYTEL2
iNC ., RO
INC  DPTR
CINE  RO,#8,.LPWRCHRY 2
INC R1
DINZ ~ R2LPWRCHR1
QWRGHR:
ING CURCOL :POINT TQ NEXT COLUMN
MOV __A.CURCOL
CJNE _A.#16,QWRGHR1
MOV.  CURCOL.#00
ING CURROW (POINT TO NEXT ROW
CJNE " A #4,QWRCHR1
MOV CURROW.#00
QWRCHR1:
POP DPL
POP DPH
RET

:ROUTINE FOR WRITE DATA TO LCD MODULE 1

.

WRBYTEL1:
PUSH DPH
PUSH DPL
MOV DPTR#LCDDATI
MOVX  @DPTR.A



POP DPL
POP  DPH

{ROUTINE FOR WRITE DATA TQ LCD MODULE 2

WRBYTELZ2:
PUSH DPH
PUSH DPL
MOV OPTR.LCDDAT2
MOVX @OPTR.A
POP DPL
POP DPH
RET

:ROUTINE FOR TURN ON LCD MODULE

ONLCD;
MOV DPTR.&LCOINST1 ON DISPLAY#H)
MOV A HONINST A
MOVX @OPTRA
MOV DPTR #LCDINST2 {ON DISPLAY#2
MOVX @DPTRA
RET,

{ROUTINE FORTURN QFF LCD:

OFFLCD:

MOV DPTR#LCOWNSTT ‘ON DISPLAY#1
MOV A HONINST

MOVX  @OPTR.A

MOV DPTRHLEDINST2 ;ON DISPLAY#2
MOVX  @DPTRA

RET

/CHECK LCD BUSY FLAG AND WAIT

CHKBUSYL:

PUSH DPH

PUSH OPL

PUSH A

MOV DPTR,#LCDINST1
LPCHKBUSYL1:

MOVX A@DPTR

JB  AOR 5,LPCHKBUSYL1 (WAIT FOR NOT BUSY

MOV DPTRALCDINST2 =
LPCHKBUSYL2:
MOVX  A@DPTR

JB8 A ORS5LPCHKBUSYL? (WAIT FOR NOT BUSY

POP A
POP  DPL
POP DPH
RET

:ROUTINE SET PAGE
AINPUT : A PAGE NUMBER (0 -7)

SETPAGE:
LCALL SETPAGE!
LCALL SETPAGE2
RET

{ROUTINE SET PAGE TO LCD BANK!
ANPUT : A INSTRUCTION B8H - BFH
SETPAGET1:

PUSH DPH

PUSH - DPL

PUSH A&

ADD A #0BEH JADJYST TO INSTRUCTION

MOV" OPTR HLCDINSTI

MOVX @PTR,A

POP A

POP- ©BL

POP. DPH

RET

. Wass

:ROUTINE SET PAGE TOLCD BANKZ
HINPUT : AINSTRUCTION BBH.« BFH

SETPAGE?:
PUSH DPH
RUSH OPL
PUSH A
ADD A #0B8H /ADJUST TOUNSTRUCTION
MOV “DPTR#UCDINST2
MOVX @OPTRA
POP (A
POP | DPL
POP-—DPH
RET

sssesasn vesas rernane aen

‘ROUTINE SET'ADDRESS
INPUT : A (0 - 63)DECIMAL

SETADD:
LCALL SETADD1
LCALL SETADD2

RET

{ROUTINE SET ADDRESS TO LCD BANK 1
(ANPUT : A INSTRUCTION 40H - 7FH

SETADD1:
PUSH DPH
PUSH DPL
PUSH A
ADD A HAOH ADJUST TO INSTRUCTION
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MOV  DPTRHLCDINST!
MOVX {@DPTR.A

POP &

POP  DPL

POP  DPH

RET

ROUTINE SET ADDRESS TO LCD BANK2
JNPUT : A INSTRUCTION 40H - 7FH

Laee

SETADD2:
PUSH DPH
PUSH DPL
PUSH A
ADD  Am40H {ADJUST TO INSTRUCTION
MOV  DPTR,#LCDINST2
MOVX QODPTRA
POP A
POP DPL
POP DPH

:DELAY FOR LCD TEST

DELAYL:

MOV R6,#00

MOV R7:#00H A
LPDELAYL:

DJNZ  RELPDELAYL

BUNZ R7LPDELAYL

RET

sas

‘ROUTINE CLEAR SCREEN OF LEO MODULE
{REGISTER : RO.RT.A

e s

CLRSCRN: L
MOV RO.AQ

LPCLRSCRNO:
MOV ARD
LCALL SETPAGE 'SET PAGE ADDRESS

MOV AnD
LCALL SETADD \SET ¥ ADDRESS{COLUMN)

MOV A HOH

MOV R1.#64D
LPCLRSCRN1:

LCALL WRBYTEL!

DJNZ RI1LPCLRSCRN1

MOV R1.164D
LPCLRSCRN2
LCALL WRBYTEL? 8
DJNZ  R1LPCLRSCRN?
INC Rn

CJNE  RO,#8,LPCLRSCRND
RET

‘ROUTINE CLEAR LINE OF LCD MODULE
/REGISTER : RO,R1
JINPUT : A (LINE)

CLRLMN:
MOV R2#2 2 PAGE
MOV B.42
MUL, AB
MCV ROA
LPCLRLN_0:
MOV:.A RO
LCALL “SETPAGE \SET PAGE ADDRESS

MOV a0
LCALL-SETADO :SET YADDRESS(COLUMN)

MOV- A #00H
MOV R1.4640

CRPCLALN_1:
LCALL WRBYTELT1 | :WRITE LEFT'SIDE
DJNZ. R1LPCLRULN_1 !
MOV ., R1,#640

LACLRLNZ2:
LCALL WRBYTEL2, - :WRITE RIGHT SIDE
DINZ  RILPGLRLN 2

INC RO
DJINZ,| R2,LPCLRLN_0
RET

CLRUN22:

MOV BUF_GEN3#a2

MOV “CURROW #1

MOV | CURCOL 46
LPELREN23:

MOV A 20

LCALL “WRCHR

BJNZ ~ BUF_GENJLPCLRLN2]

RET

INCL  “THAISMO ASM"
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. THAI PATTERN FOR SMOQ STANDARD

. NOT REVERT

SMOTAB:
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H : ¢0de-000,00H,LETTER NONE
DFB 00H,00H,00H,00H,00H,00H,004,00H,00H,00H.00H.00H,00H,00H.00H,00H : code-001.01H
DFB DOH,00H,00H,00H,00H,00H,00H,00H.00H.00H,00H,00H,00H,00H,00H,00H . code-002.02H
DFB 00H,00H.00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H.00H,00H,00H . code-003,03H
OFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H : code-004,04H
DF8 00H.00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,.00H ,00H,00H . code-005.05M
OF8 00H,00H,00H,00H,00H,00H,00H.00H 00H,00H,00H,00H,00H.00H 00H,00H : code-006.06H
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H : code-007.07H
DFB 00H,00H,00H,00H,00H,00H,00H.00H,00H,00H,00H,00H,00H,00H 00,00 = . code-008.08H
DFB 00H,00H,00H.00H,00H,00H.00H,00H,00H,00H,00H,00H,00H,00H,00H,00H : code-008,09H
DFB 00H,00H.00H.00H,00H,00H,00H.00H.00H,004,00H,00H,00H,00H 00H,00H : code-010,0AH
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,004,00H,00H.00H ; code-011,08H
DFB 00H,00H,00H,00H,00H,00H 00H,Q0H,00H,00H,001,00H,00H,00H,00H,00H 160de-012,0CH
DFB8 00H,B0H,00H,00H,00H,00H.00H,00H.07H,08H,07H,02H 02H,06H,02H,0EH +'&ode-013,00H LOCK ICON
DFB BOH,B0H,80H,80H,80H,80H 80H 80H, 1FH. 1 TH,12H,14H,14H,12H,1 1H, 1FH ; code-014.0EH MESSAGE ICON
DFB 60H.0A0H,20H,0E0H,20H,0A0H,60H,00H,00H,00H,01H, 1FH.01H,00H,00H,00H | code-015,0FHIATTENA ICON
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H.00H.00H . code-016,10H
DFB 00H,00H,00H.00H,00H,00H,00H,00H,00H,00H,00H,00H,00H 00 ,00H,00H ; code-017,11H
OFB 00H,00H,00H,00H,00H,00M.00H,00H,00H,00H;00H,00H,00H,00H, 00K, 00H ; code-018,12H
OFB8 00H,00H,00H,00H,00H,00H,004,00H,00H,00H,00M,00H,00H,00H,00H,00H ; code-019,13H
DFB 00H,00H,00H,00M.00H.00H,00H,00H.00H,00H,00H,00H,00H,00H,00H,00H ; code-020.14K
DFB8 DOH.COH.00H,00H,00H,00H,00H,00H.00H,00H,00H,00H,00H,00H,00H,00H : cbde-021,75H
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H ,00H,00H,00H,00H,00H i code-022,16H
DFB 00H.00H,00H 00H,00H,00H,00H,00H.00H ,00H,00H,00H,00H,00H,00H,00H 1 coda-023,17H,
DF8 00H.00H,00H.00H,00H,00H,00H,00H,000H,00H,00H,00H,00H,00H,00H,00 : coge-024,18H
OF8 00H.00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H 1 c0de-025,19H
OFB 00H,00H,00H,00H,00H,00H,00H,00H ,00H,00H,00H ,00H,00H,00H,00H .00H +code-026, 1AH
OFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H 00H,00H,00H,004 . 00H,00H : gode-027,18H
DF B 00H.00H,00H,00H 00H,00H,004,00H,00H,00H,00H,00H,00H, 00H,00H,00H : code-028,1CH
OF8 DOH,00H .00H,00H,00H,00H,00H,00H,00H,00H,00H,00H 00H,00H,00H 00H § code-029,10H
DFB 00H.00H,00H,00H,00H,00H 00H,00H,00H,00H 00H:00H.00H,00H,00H,00H : cope-030,1EH
DFB OOH.GBH.DOH.DGH.OOH.GDH.OOH.DQI;.ODH.DOH.OOH.MHM.M,OGH‘OM +Coge-031,1FH
DFB 00H,00H.00H 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H 1 code-032,20H
DFB 00H,00H,00H,00H.0COH,0COH,00H,00H,00H,00H,00H,00H,1BH, 1 8H,00H,00H i€ode-033.21k
OFB 00H,0COH 0COM,00H,00H,0C0H 0COH,00H,00H,01H.01H,00H,00H 01H,01H,00H : code-034,22H,"
OF8 00H,00H,00H,80H,40H,00H,80H,40H, 15H,00H,07H, 15H,0DH,07H,05H,05H ;Coda-035 230 #
DFB 00H,00H,80H,40H,0E0H 40H,80H,00H,00H 00H,09H 1 2H,3FH, 12H,0CH,00H :code-036,24H.%
DFB 00H,B80H,80H,00H,00H.00H.80H,00H,00H, 1 TH,08H,04H,02H, 1 9H, 18H,00H :1000e-037.25H.%
DFB 00H,B0H 40H 40H 40H,80H.00H.00M,00H 0DM,12H, 16H, 1AH, 19H,04H 00H tode-038,26H &
DFB8 00H.00H,00H,0C0H,0C0H.00H,00H.Q0H,00H 00H,004,01H,01H,00H,00H,00H ; code-039,27H,"
DFB 00H,00H,00H,80H,40H,40H,00H,00H,00H,00H,07H,08H, 10H, 10H,00H,00H ; code-040,28H, (
DFB 00H,00H,40H.40H,80H,00H,00H,00H,00H,00H, 10H, 10H,08H,07H,00H.00H : code-041,20H.)
DFB 00M,40H,80H,00H,0C0H,00H.B0H,40H.00H, 12H 0AH, 07H, 1FH,07H,0AH, 12H ; code-042 28H,*
DFB 00H,00H,00H,80H,00H,00H,00H,00H,00H,02H,02H,0FH,02H,02M,00H,00H ; code-043,2BHH, +
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H,00H, 14H, 1CH, 1CH,00H . code-044,2CH, ,
DF8 00H,00H,00H,00H,00H,00H,00H,00H,00H,02H,02H,02H,02H 02H,00H,00H : code-045,20H -
DFB 00H,00H,00H.00H,00H,00H,00H,00H,00H 00H.00H,00H,00H, 18H, 18H,00H ; codg-046,2EH,.
DFB 00H,00H,00H,00H,00H,00H,80H,00H,00H, 10H,08H,04H,02H,01H,00H,00H : code-047 2FH
DFB 00H,B0H,A0H,40H,40H,40H,80H,00H,00H,0FH, 18H, 14H, 12H, 1 1H,0FH,00H : coda-048,30HH,0
DFB 00H,00H,00H,80H,40H,0C0H.00H,00H,00H,00H,00H,00H, 10H, 1FH, 10H,00H ; code-049,31HH, 1
DF8 N0H,B0H,40H,40H 40H,40H,B0H,00H,00H,08H, 14H,12M, 12H, 12H, 19H,00H ; code-050,32HH,2

DFB 00H,BOH 40H A0H A0H,A0H,BOH,00H 00H,08H, 10H, 12H, 1 2H,12H,00H,00H ; code-051,33HH. 3



DFB 00H.00H,00H,80H 40H,0COH,00H, 00H,00H,06H,05H,04H, 14M, 1FH, 14H,00H
DFB 00H,80H.40H 40H,40H,40H 40H,00H,00H,00H,11H,11H,11H, 1 1H,0EH,00H
DFB 00H.B0H,40H,40H,40H,40H,80H,00H,00H,0FH, 12H, 12H,12H, 12H,0CH,00H
DFB 00H,80H,40H,40H,40H,40H,80H,00H,00H,00H,00H,00M, 1CH,02H,01H 00H
DFB 00H,B0H,40H,40H,40H,40H,80H 00H,00H,00H, 12H,12H,12H,12H,00H,00H
DFB 00H,80H,40H.40H,40H 40H,80H.00H,00H,09H, 12H,12H, 12H,12H 0FH,00H
DFB DDH.OOH.O‘OH.EDH.EDH.OOH.OOH.OOH.DW.OGH.DOH.ODH.ODH.UGH.DDH.OOH
DFB 00H,00H,00H,80H ,80H,00H,00H.00H,00H,00H.00H,00M, 1DM,00H,00H,00H
DFB 00H,00H.00H.B0H,40H,00H,00H,00H,00H,02H,05H,08H, 10H,00H,00H,00H
DFB 00H,00H.00H,00H,00H,00H,00H,00H,00H,05H,05H,05H 05H 05H,05H,00H
DFB8 00H,00H,00H,40H,80H,00H,00H,00H,00H,00H,00H, 10H,08H,05H,02H,00H
DFB 00H,80H, 40H,40H,40H,40H 80H 00H.00H,00H,01H,01H, 14H, 16H,01H,00H
DFB 00H,B0H 40H,40H,0C0H,40H, BOH.00H,00H,0FH, 10H,17H,14H, 13H,09H,00H
DFB 00H,B0H,40H,40H,40H,40H,80H,00H,00H, 1FH 02H,02H 02H,02H, 1 FH,00H
DFB 00H,40H,0C0H,40H 40H 40H,80H,00H,00H, 10H, 1FH,12H,12H,12H.0DH 00H
[»13:] GDH.BOHAOH,40H.40H.40H.30H.00HM:QFH.10H.101-l.10H.10H.08H.DOH
OFB 00H,40H,0COH,40H,40H4,40H.80H,00H,00H, 10H, 1FH,10H,10H, 10H,0F H 00H
OFB 00H,40H .0COH,40H,40H,40H 40H,00H.00H, YQH, 1FH,12H, 124, 12H 10M,00H
DFB 00H,40H,0COH 40H 40H 4DH,40H,00H,00H, 10K, 1FH, 12H,02H,02H .00H,00H
OFB 00H,B0H,40H.40H,40H,40H,80H,00H,00H.0F H, 10H, 10K, 12H, 12H,0EH,00H
DFB 00H,0CQOH.00H,00H,00H,004.0C0H.00H,00H. TFH,02H,02H,02H,02H, FH,00H
DF8 00H,00H 40H,0C0H,0COH.40H,00H,00H,00H,00H,10H.1FH, 1FH, 10M,00H,00H
DFB 00H.00H,00H,00H.40H,0COH,40H,00H,004.08H, 10H, 10H 10M,0FH, 00H,00H
DFB 00H.40H,0COH,00H,80H,40H,40H,00H,00H,10H,1FH;07H,08H,10H, 10H,00H
DFB 00H,40H,0COH,40H,00H.00H,00H,00H,00H, 10H, 1FH, 10H, 10H,10H, 18H 00H
OFB 00H ,80H,0C0H,80H;80H,0C0H,80H,00H,00H, 1FH,00H,03H,03H,00H, 1FH,00H
DFB 00H.00H,0COH,0COH,00H,00H,0C0H .40H,00H, 10H,1FH,00H,07H, 18H, 1FH 00H
DF@ 00H,80H,40H,40H 40H,40H,80H,00H,00H, 0FH, 10H. 10H, 10H, 10H,0FH,00H
DFB WHAUHJGCOH.GGH.#QH.WH.&QH.OOHMH.WH.TFHJZH.OQH.OIH.NH.OOH
OFB 00H,80M.40H,40H,40H,40H,80H,00H 00H,0FH, 10H 18H. 14H, 18H, 1FH,20H
OFB 00H,40H.0C0H,40H,40H,40H,B0H,00H.00H, 10K, 1FH, 12H,06H,0AH, 1 1H,00H
OF8 00H ,80H,40H,40H,40H,40H,80H,00H,00H,09M,12H,12H,14H, 14H,0CH,00H
DFB 00H.00H,0G0H 40H,0COH40H,0C0H, 00H,00H,00H,00H,10H, 1FH, 10H 00H, 00K
DF8 00H,QCOH,00H,00H,00H,00H,0C0H.00H,00H.0FH; 10H,10H, 10H, 10K, 0F H, 00K
OF8 00H,0GOH,00H.00H,00H,00H.0C0OH.00H,00H.01 H,08H, 18H. 18H.06H,01H,00H
DF8 00H,0COH,00H,00H.00H,00H 0COH.00H,00H,0F H. T0M.1EH, 1 EH.10H,0F H 00H
DFB 00H,40H,80H,00H 00H80H.40H,00H,00M, 10K, 08H.07H,07H,08H, 10H,00K
DF8 40H,0COH,00H,00H,00H,00H 0COH, 40H,00H,00H, L 1H, 1 BH, 1FH, 11H.00H,00H
DFB 00H,0COH,40H,40H,40H,40H.0C0H,00H,00M,10M, 18H, 14H,12H, 1 1M 18H,00H
OF8 00H.00H,0C0OH, 404 40H,00H,00H,00H,00M.00H. 1 FH, 10H, 10H,00H,00H,00H
OFB 00H,40H.80H,00H,00H, 00H,00H,00H,00H,00H 00 .0 1H.02H,04H, 0BH.00H
DFB 00H,00H,00H,40H,40H ,0COH,00H,0GH,00H00M,00H. 10H, 10H. 1 FH_ 00H,00H
OFB 00H,00H.80H,40H,804.00H 00H.00H 00,0 1 H,00M:060H,00H,01H,00H,00H
OFB O0H,00H,00H,00H,00H,00H,00H,00H, 10H, 10H, 10H, 10H, 10H, 10H, 10H, 10H
DFB 00H,00H,40H,80H,00H,.00H,00H,00H.00H,00H,00H,00H,0 1 H,00H,00H,00H
DFB 00H.00H,00H.00H.00H,00H,00H,00H,00H,09H, 15, 15H,10H, 1EH, 10H,00H
DFB 00H,40H,0COH,00H.00H,00H.00H,00H,00H, 10H, 1FH,0EH, 11H, 1 1H,0EH,00H
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,0EH, 1 1H,11H,11H,11H.12H,00H
DFB 00H,00H,00H,00H.00H,0C0OH,40H,00H,00H,0EH, 1 1H,11H,0EH, 1FH, 10H,00H
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H 0EH, 1FH, 16H, 15H,15H,12H,00H
DFB 00H,00H,00H,80H,40H 40H,40H,00H,00H,00H, 10H, 1FH, 12H,02H,00H,00H
DFB 00H,00H,00H,00H,00H,BOH,B0H,00H,00H, 12H, 15H, 15H,15H,0FH,00H,00H
DF8 00H.40H.0COH,00H,00H,00#,00H, 00H,00H, 10H, 1FH, 0 1H,01H, 1EH, 10H,001
OFB OUH.OOH.OOH.IIOH,-I[)H,UDH.DGH.MF;.OOH.OOH.10H.1FN,1FH.lml.mm.mm
DFB (10H,00H.00H,00H 00H.A0H, A0H,00H,00H 04H,0CH, 10H, 10H 0FH,0FH,00H

L cade-052, 34HH 4
. code-053,35HH. 5
: GO0e-051, 36HH 6
. code-085.37HH./
. Code-056,38HH.8
. coue-057.39HH.9
. code-158,3AHH
; code-059,38HH ;
: code-060.3CHH, <
. code-061,30HH, =
. code-062,3EHH, >
1 code-063,3FHH,?
. €000-064,40HH, @
: coda-065.4 1HH A
; £00e-066.42HH.B
wcode-067 43HH.C
rcode-068,44HH,D
; code-0689,45HH. E
Tcode-070,46MH, F
Tcode-071,47HH.G
: code-072 4BHH H
code-073:48mH,!
. coda-074 4aHH . J
| Code-075.48kH,.K
1 €0d8-076.4CHH L
1 cpde<07 1. ADHH.M
+GOode-07T8AEMH N
1 code-079 4FHH O
| code-080 50HH P
,code-081,51HH,Q
| gocle-082 52HH.R
i Code-083.5IHH,.S
1 c00e-D8454HH T
i cooe-@l;s.bshn‘u
S CBGe-086 56HH .V
; code-087 67HH W
L Ence-0B8, SEkM, X
cote-U8NSeHH, ¥
code-090 5AHH . Z
seoda-098, SBHH |
L €0de.092, 5CHH .\
penda-003,50HH. |
L codn-094 SEHM,
. cogde-09%,5FHH,
: code-096,60HH,
. code-097 H1HH a
. coue-098 62HH. b
L Gutde-099.63HH ¢
. €0ue-100.64HH . d

code-101 65HH ¢

ol 102 66HH,|
. Code-103,67HH. g
Lot 104 GRHH
L ttatda= G, GUHH

b 106G, GAMM
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DFB 00H,40H,0COH,00H,00H,00H,00H.00H.00H, 10H, 1FH 04H,0AH, 1 1H,1 1H_00H
OF B 00H,00H,00H,40H 0COH,00H,00H,00H,00H,00H,00H,00H, 1 FH, 10H 00H 00H
OFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,01H, 1FH.01H, 1EH,01H, 1FH,00H
DFB 00H.00H,00H.00H,00H,00H.00H,00H,00H,01H, 1FH 04H,03H, 1FH, 10H.00H
DFB 00H.00H,00H,00H,00H,00H,00H.00H.00H,0EH, 1 1H, 1 1H,1 1H, 1 1H,0EH,00H
DFB 00H.00H,00H,00H 00H.00H,00H,00H,00H, 1 1H, 1FH,06H 09H 09H.06H.00H
OFB (0H.00H.00H,00H.00H.00H,00H,00H,00H,06H.09H .09H 06H. 1FH 1 1H,00H
OF8 00H.00H,00H.00H,00H,00H.00H.00H,00H.01H, IFH,02H,01H,01H 02H,00H
OF8 00H.00H,00H,00H,00H,00H,00H,00H,00H. 1 2H. 15H.15H, 1 5H,00H 0DH,00H
GF8 00H.00H,00H.0COH,00H,00H,00H.00H 00H.00H,01H, 1FH, 1 1H,10H,00H.00H
DFB 00H,00H,00H,00H,00H,00H,00H,00H,00H,01H,0FH, 10H,08H, 1FH, 10H.00H
DFB 00H,00H,00H.00H,00H.00H,00H,00H,00H,01H,07H, 18H, 18H.07H,0 14, 00H
DFB 00H,00H,00H,00H.00H,00H,00H,00H.01H,0FH,10H,0CH 0CH, 10H,0FH.0TH
OF8 00H.00H,00H,00H,00H,00H,00H,00H,00H, 1 1H,0AH 04H 0.4H,0AH. 1 1H,00K
DFB 00H.00H,00H,00H,00H.00H,00H.00H 00H 0 1HA3H, 14H, 14H, 14H OFH,00H
OF8 00H.00H,00H.00H,00H,00H,00H,00H.00H, 19H, 19K, 15H, 15H,13H, 18H,00H
DFB 00H,00H,00H,00H,00H,00H,00H,00H 00H,04H,0EH, 1 1H;1 TH 00K, 00H,00H
DFB 00H,00H.00H,00H,00H,00H,00H,00H,00M:00H 00H, 1FH, 1 FH.00H, 00,004
(FB 00H,00H,00H.00H,00H,00H,00H,00H, 00M.GOH TOM, 1 1114 08 H,04H HOH
OFB (0H,00H,00H,00H,00H,00H,00H,00H.00H 0dH 02H.01 H,02H,04H 02H,01H
OFB 00H,00H,00H,00H,00H,00H.00H,00H,00H, 00H,00H.00K, 08H,00H, 00H.60H
DF8 00H,00H,00H,00H,004:00H 00H.00H,00H,00H,00H.00M,00H,00H 00K, 00H
OF8 00H,00H,00H,00H.00H,00H00H,00H,00H;00H 00H, 00H,00H, 30H,00H, 00H
OF8 00H 00H,00H,00H,00H 00H;00H,00H,00H,00H 00H.00H:00H 00H,00H,00H
DF8 00H,00H,00H,00H,00H,00H,00H,00H,00H,00H;00H,00H,00H, 00H,D0H,00H
DFB 00H,00H,00H,00H,00H,06H,00H ,00H,00H 00H.00H,00H,00H,00H.00H,00H
DOFB 00H,06H.00H ,00H,00H,004,00H,00H.00H,00M,00H,00H.00H,00H,00H,00H
DFE 00H,00H;00H,00H,00H,00H.00H,00H 00H 00H, 00H,00H, 00K, 00H,00H 00H
DFB 00H,Q0H.00H,00H,00H,00H,00H,00H.00H.00H, 0000, 00H. 00H.0H 00K
DFB 00M.00H,00H .00H,00H.00H 00H,.00H,00H.00H 00H,00H 00K 00K, 00H, QDM
DF8 00H.00H,00H.00H,00H,00H,00H,00H.00H.00H 00H,00H 00H,G0H, 00H.00H
DFB 00M,00H,00H.00H,00H,00H,00H.00H.00H:00H 00 0DH,00H 00H.00H.30H
OF8 00H,00H.00H.00H,00H,00H,00H,00H;00H.00H,00H.06H,004.60H.00H,00H
DFB 00H,00H 00K,00H,00H,00H,00H,00H, 004 Q0H.00H;00H.00H,00H,30H 00k
OF8 00H,00H,00H,00H,00H,00H,00H,00H,00H.00H QOH,G0H . 00H 00H.00H 00H
DF8 00H,00H,00H,00H;00H,00H,00H,COH,00H.00H.00H G0H, 00H,00H 004, 00H
DFB 00H,00H 00H,00H,00H,00H,00H,00H,00H G0H .0DH,00H,001.00H 00 00H
DFB 00H,00H,00H.00H,00H,00H:00H,00H,00H.00H,00H:00W,00H 00K, 004,004
DFB 00H.00H,00H,00H,00H,00H,00H.00H,00H.30H.00H,00H,00H,00H 00H.00H
DF 3 00H,00H,00H.00H 00R,00H.B0H . O0HO0LLIGHO0H HOH . DOH D0H 00H Dok
DFB DOH,00H,00H.00H,00H,00H.00H 00,004 00H DOF.00H,00H.00H 00H 00H
DFB 00H 00H,00H,00H 00H,00H,00H, 00HIB0H, D000, 00H,0OH,00H,00H 00K
DFB O0H,00H,00H,00H.00H,00H.00H,00H, 00H UOH DO D0H;G0H, 004, LUH.00M
DF8 00H.00H,00H.00H,00H,00H,00H.00H.00H.00H.00H.00H,00H,00H,00H 00H
DFB DOH.00H,00H.00H,00H,00H.00H 00H.00H,00H,00H 00H.GOH,00H,00H,0AH
DFB 00H.00H,00H.00H,00H,00H,00H.00H,00H,00H 00H,00H,00H,00H,00H,00H
DFB 00H,00H,00H, 1FH, 10H,10H, 10H, 10H.00H,00H,00H, 00H,00H 00H 00H,00H
DFB 00H.00H.00H,0F0H, 10H, 16H, 10, 10H,00H 00H.00H,00H,00H,00H,00H,00H
DFB 10H, 10H, 104, 1FH,00H,00H,00H,00H,00H,00H 00H, 00H,00H,00H,00H 00
DFB 104, 10H, 10H,0F0H,00H,00H,00H,00H,00H H0H 00H 00, 00H 00H O0H,00M
DFR 10H.10H, 10H, 10H, 10H, 10H, 10H, 10H DUH .00 00H,(00H,00H 00H.00H,00H
DFB 10H, TOH T0H, TFH T0H, 10H, 10H, FOH DOH.DOH D01, 00, 00M 001 00H, DOH

DFR 10H, 10, 10H OFOH, 10H, 10H, TOH, 1O OUHLO0H 0GR, 00H D0H O0H 001,000

DFB OFFH OFFH OFFH OFFH OFFHLOF FHOFFH OFFHOFEH OFFHLOFFH,OFFHOFF L OPEHLOFEML OFFH

DFER OO, BOHBOH,BOH.0H H0H.00H DO, 00H TEH,OTH OO DM, DOM . TFH DO

: code-107 68HH k
i code-108.6CHH.|
; code-109.60HH.m

. code-110,6EHH.n

code<111,6FHH 0
. code-112,70HH p
L coda-113.71HH.g
;coda-114,/2HH ¢
. code-115./3HH.5
. code-116,74HH |
: code-117,75HH,u

- code-118.76HH.v

; code-119,7THH.w
: code-120.78HH x
wcoda-121.79HH.y
Tepde- 122,/AHH,z
; code-123TBHH G
: coda- 124, 7CHH}
weotle-125,7TDHH )
{Code-126,1EHH, ~
gode-127.7FH
1 g0cie- 128,808

. code-129,81H

i to0e-130,82H
. code-131,83H

; cogde-132,84H

i code-133,85H
Tcode-134 86

. COQETTIS BTM
;code-136,88M

[ code- 137 80H

| Cogde=133.8AH

: code-139.8BH

. ghde-140.8CH
oeatia- 4 LEDH:

. cbdes142 8EH

7 E008«143 8FH

i tode- 144,90

- coto- 145914

ontio- 116 971
coag 7T iH)
L CodestAR 0 H
. code-149 954
. code-150,965H
L code-151,97H
. code-152,98H
. tode-153,99H
:cote-154 9AH
. code-155,98H
; code- 156 9CH
ceode- 157,904
L codle Vi GEH
ST IR AL [ B

Cstnn- F L ATHH kokin

ety VOO AGHTL sl bk
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DFB 0OH.00H_B0H.BOH,00H,80H,00H.00H 00H,00H,0EH, 1 1H. 10H.0FH 00H,00H - $:0-162.AZHH khokha
DFB 00H.00H.00H,00H,00H,00H,80H.00H ,00H, 10H,08H,04H,02H,0 1H,00H.0CH . 51n0-163,A3HH khokhuad
DF8 00H.00H,80H.B0H,80H, 80H.00H.00H,00H, 1FH, 10H,0CH.04H 00H, 1FH,00H © 5100- 164 AHH korkwan
DF 8 0OH,00H,00H,00H.00H,00H,00H,00H 00H,00H.00H,00H,00H 00K, 00H,00H ; sMo+ 165 A5HH korkon

OF B BOH,00H . 80H, 00H.00H.00H, B0H .00H,00H, 19H, 184, 1FH,08H, 10H,0FH,00H . §mMo- 166, AGHH korrakang
2FB 00H 00H.00H.00H,00H.80H,80H,00H.00H,00H 06H.08H, 10H, 10H.0FH,00H . smo-167 ATHH.ngomgoo
OF B 00H.00H.80H,80H.80H,80H,00H.00H.00H.01H.00H,04H, 1CH. 104,0F H,00H . simo-16B.ABHH jorjam

CFB 00H,00H,B0H.80H .80H B0H,00H,00H,00H.05H, 1CH, 10H,08H,08H, 1FH, 184 : 5mMo« 169, A0HH, chorching
DFB 00H,30H,90H.80H,00H,80H.40H,00H.00H,00H,0EH. 1 TH.1 1H.0FH,00H.00H . smo-170.AAHH chorchang
OFB BOH.00H,80H.80H.00H.80H.40H.00H,00H. 0 1H,0CH, 13H,1 1H.0FH,00H.00H . 5mo«171,ABHH sorso

OFB 00H,80H.80H,80H.80H,00H.00H,B0H,00H, 1EH,11H,00H, 18H,1FH, 10H,1FH : 5m0-172,ACHH chorkachur
CFB 00H,B0H.80H 80H 80H.00H 80H.00H.00H, 1EH. 11H 00H,2FH . 28H,3FH,00H _ : 3mo-173,ADHH yorying
OFB 00H.00H,80H,B0H.80H,80H.00H,00H,00H, 104, 1EH,0COH.40H,0A0H 0F FH, 204 - smn-174, AEHH, chorchadar
OFB (0H,00H.80H,80H,80H,80H,00H.00H,00H,90H,5EH.8 1H.60H.0AOH OFFH, 204 . smo- 175 AFHH lorpatak
CFB 00H,00H.80H 80K 80H,80H.40H,00H,00H, 81 H42H 8AH 5AH 92H OCCH.0OH ; smo-176,BOHH, tontam
OFB ()CQH.SDH,‘IUH.DCOH.BOH_dOH.QQMLDQHMJ_EH.OSH.MH.OOH_OOH.1FK‘OUH" . smosd 77 B 1HH lomangmaonto
OFB 00H.00H,80H.00H,80H.00H.00H:80H,00H, 1FH, 14H.00H. 10H, | FH_10H, 1FH4 . smo- | T8B2HNuerpootoa
OF8 00M.30H,80H,80H,B0H Q0H.BOH.00H,00H, 1R 1HL,00M, VFH, 10H) 1 FH. 18H , $Ma-179,B3HH Aermeng
OF B 00H.00H.80H B0H 80H 80H 00H 00H 00H, 1FH, T4H, 0CH.00H ,00H 1 F H.O0H LSMi0-180,BAHH dordax
DFB (00H,00H.80H 00K, 00H,80H.00H,00H.00H, 1FH,14H,0DH.Q1H.C0H. 1FHIUEH  —— ¢, §mo-181,85HH tonoa
OFB 00K 80 B0H. 80H 80K B0H,00H,00H,00H, IEH. 1 TH.00H 00K 0OH. 1FH,00H  $imo-182.86HH lortung
DFB 00H,80H,80H .00H,80H:80H 00H.00H 00K, 1€H, 1 1H,08H,07H G0H, FH.00H +8Mo-183 B7HH 16raham
OF8 00H,80H,40H 40H,40H,40H 40H.00H .00H 0DH, 11H A 1M, V1 H T TH CEH 0CH :;smo-%va-s._mh.mnang
OFB WHJGH.SDHM.W'BBW.MH DOH, B TTH,08H,08H, 1FH, 18H,00H. 1 sino-1 as.,a@uﬁ,mmq'
DF8 ﬂ(lu.BDR,BUH,OOHWMH!W,QUJ;.GM;D‘;H.‘.11-1.T&H,!OH‘fm.QFH;Ocﬁ sino- 186,8AHH, borbaunai
OFB 00H,60H.80H.00H,00H,00H,0COH,00H,00H 0B, 1 TH.10H, 10HI0H.GFH 00K |+ sino-187 BBHH, porala
DFB WH.&.‘Jﬂ.ﬁGH.OOH.OOH.OOH.BW.OOHWH.MHJM.OGH,OCH.10H.OFH.OQ_H- + smo-1A8 BCHH, parpaung
OFR ww.aon,acm.oou.dmmw,m.aw-@mmj OH,0CH,DCH, 104,05 H 004 : §Mo 189 BDHH forfa

DFB 00H 80H,80H 00H,00H,00H,80H,004,00H 0EH 1 1H.0CH,0CH, 10H,05H,00H : SMO-190,8EHY porpam
DFB Q0+, 80, 804,001,004, 00H,0C0HI00H,00H,0EH. | 1H.OCH.GCH, {0M OFM 0K, - smo-181, GFHH,forfdh
DFB 00H H0H,B0H,30H.50H.50H,00K 0GH, 00M, 10H €M 01, 00H.00H 1 EH.06H | $70-12 CONMporsampoa
DF8 00H, 508,80+ ,00H,00H.00H,80H 00H G0H, 18H,TFH,08H, 10H, 10H GF H,00H ; smo83:C S o
OF B Q0M, 304 BOH.00H,00H,00H 80H/00H, 00H.00H; ¥2H.30H,10H,30M 0F M 0DH : smo- 194, C2HH yoryak
DFB NH.DDH.SGH.SQH.BGH,SOH,MH.,GGH.W,MH,BEH;O2HJ2H.1¢&MHA1@H 8mo-195,C3%H . rorru

DF3 00M,80H 80H,80H, 80H, 80H:00H,00H,00H,1ER; | 1H.00H 00H, 00H.7FH 00H +8M0- 196, S4H# iormy

OF8 00H.80H.80H.20H,BOHIBOH, 00H 00H00H,1CH, 1 2H,02H DEHA0H0FH 00K #$mB:197 C5HH Joring,
OF8 00H.00H,00H,00H,00H.00H 00H,0GH,00H,00H,00H,00H: 1CH, 1 CH,ICHO0M /1 5mo-198 CoHH lofrut
DFB 00H.00H,BOH,30M,80H.80F.00H, 00H,00H, 00H,00H:00H.00H, 1081 FHIDDR™___+{ sm0-109,C7HR,wiirvan
OF8 n(:lH_U(JH,BOH,HW‘HW.SOH‘W,GGH.DOH,OFH.10H,0EH.D?H.OUH.1FH.0(‘IH . 8inp-200/C8HH, susalae
OF B 00H B0H, BOH 00H, 00K 00HB0H, 00H00H DEM, 1 1H, 10H, 16H, 14H, 1FHDOMH f8ino- 201 CotiMsoumis: ‘
DF8 00H.80H.BOH.B0H B0H, BOHIOCOH D0H,00H, {CH 12H 026,08+ 104 (78 Do : smes202 CAFH sorsua
DFB 004 BOH 80 00H,B0H,60H,80H.001:00H, 0EH 14H,08H,05H 02H, 1DH 00K . sme?03 CBHH homeap
FA O0H BOHBOM OGH D0 BUH,BUH A0H 00H 0EH . 1 THIBH, 18h, 3. Lk, OF HO08 - smo-204 COHH o nulat
DF B 00H.A0H,30H,80H,80H BOH,00H 00H,00H.0EH. 12H, 10H. 10H, 10H.OF H,00M 5me-M05.COHH arany

DF B 10H,80H BOH,BOH . BOH,BOH, 0COH,00H,00H,.0EH,12H, 10H, 10H, 10H,0FH,00H L 5m0-206.CEHH hormakionk
EF 53 00HLHBOH A0H,00H 00H BOH,B0H, 00H,00H 03H, 12H, 12H, 1 1H, 10+, 0FH,00H - Sn20 1 CEHM piyamng
DF B O0H BOH_80H,00H B0H.A0H,00H,00H,00H 0OH,0DH,09H.04H 02H.001H.00H | $INg-20B.DOHM SARA-A
OFB 0H.O0H,30H, 30H, 20H,20H. 10H, 00N, 00H.00H,00H 00H.00H 00H 00H,D0H $ 5m0-209, DTHH MAIHANARGARD
DFB 00H.00H,BOH BOH BOH,B0H,00H,00H,00H,01H,00H 00H,00H 00H, 1FH_00H L sm0-210,D7HH SARA-AR
(JFB 30H.30H,B0H, 80H BOH,B0H,00H 00H,00H,0 1H 00H,00H,00H 00H, 1FH,00H L5021V 1L03HH SARA-AM
1IFR 00 ZOHCSOM 000, SOM 200 000 D0, 00,00 00H O0H G001 001, GO 2 V2 DAHH SARA
DFER 0F, 200, 30H, JOH 30H, 201, 30H 000, 00H D0, 00H 00 OOH_ 00H D0, DO smin2 1 D54 SAPA
OF B 00H Z0M,20H 200,301, 201 30H,00H,00H,00H O0H G0H_00H 00K 001001 L s 1L DGHH SARA.AY
AIFEY OORE A0 200 H0H,20H, 300,00, 00K, D01 LOUH, OUH D0H ODOH Ok, D0 L2 1 DN SARN- ALY

FIEES EIOEE 000 OOREOCELOUELOUEE DO 0ELOOTLGOELSONOOH AOH, DGO 001 LS T DR SARA 1)



DFB 00H.00H.00H.00H.00H,00H,00H,00H,00H.00H.00H A0H 0CHH,80H 0O, 00H
DFB 00H,26H.22H.24H,32H,2CH,32H,01H, 00H,00H,00H.00H.00H 00H 00H, LOH
DFB 00H,20H,20H,22H,37H,2AH.30H,00H,00H,00H,00H,00H,00H 00H.00H.00H
OFB 00H.20H,20H, 20H,30H,20H,36H,00H,00H,00H,00H,00H,00H,00H,00H,00H
DFB8 00H,22H,26H 24H,34H,24H,32H,00H,00H,00H,00H,00H,00H,00H,00H,00H
OFB 00H,26H,22H,24H,32H,24H,32H.0 1H.00H,00H,00H,00H,00H,00H.00H, 00H
DF8 00H.20H,20H,20H,32H,27H,32H.00H,00H,00H,00H,00H 00H,00H.00H,00H
DFB 0UH,.00H,00H,00H,80H,00H,00H,00H,00H,00H,00H .00, 1FH, 10H 00H,00H
OFB 00H,30H.00H,00H,80H,00H,00H00H,00H.0F H, | 0H.00H, 1FH, 10H,00H,00H
DFB 00H. 10H,28H,0E8H.08H.08H,04H,00H,00H,00H.00H, 1FH, 10H,00H,00H.00H
DFB D0H,30H,48H 48H.38H.0FOH,00H,00H,00H.00H,00H,00H.00H, 1 FH, 10H,00H
DFB 00H.08H, 10H,08H. 10H,0F8H,00H,00H,00H,00H.00H,00H,00H. 1FH, 10H.00H
(o]} (QH,20H,10H, 10H, 10H, 10H,,0E0H,00H,00H .00H 00H,00H,00H.00H, 7FH 00H
DOFB 00H.D0H,80H,80H.80H,80H.00H,00H,00H,03H,03H.00H. 1 1H. 10H,0FH,00H
OFB 00H. 10H.28H.26H. 18H,28H,38H,04H,00H,004:00H.00H,00H,00H,00H, 00H
DF8 00H,00H.00H 00H,00H.00H, 06H,00H 00H:00H, 00H,00H,00H.00H,00H,00H
DFB DGH‘O2H.06H.04H,MH_Q@.ODBMH,OOH.OOH.OUH.DOH.(XJH,OOH,-UGH.DBH
DFB 00H.06H,02H,04H,02H 04H 02H,01H,00H,00H:001,00H.50H.DOH DO, 00H
OFB 00H,00H,00H,00H,02H 07H,02H,00H,00H,Q0H, D0H . 00H:00H 100H.00H:00H
DFB 00H,00H.00H,00H,06H,06H,02H.0 1 H,00H,00M.60H,00H,00H 00H. 00H,00H
DFB 00H.00H.00H.00H,00H,02H,05H,02H,00H,00H,00H.00H.00H,00H,00H,00H
OF B 00H,00H,00H,00H,00M,01H08H, 04H,00H,0011,00H,00H G0H,00H, 008, 00H
DFB t)m-l.om-l.:m&ddH,5-»1,44H.3801500&00H.DGHQOHM.O“H.W‘OOH.W
OFB D0H,B0H.40HA0H 40F 401, BOH.00H 00H,0FH. 18 |48, 12H,11H,0FH DO
UFE}.IUQH.OOH,OOH.BGHA@MJDCOH.W.@H,m‘ﬁoa.oou.ouﬂ10&.1Fﬂ.lmm1-l
DFB 00H,80H:40H 40H 40H,40H,80H.00H, 00H,08H, 14H,12H, 12H,12H; 19H.00H
DFB ot‘m.aoomm.aon.aon.AM.mw;notj.m.wn‘.un.uu,i?u,bm.mm
OF& nUH,uou.ODH.anH.GW.W.M_M.MHmH.&H.o4H.smu:u,mn.onﬂ
OFB8 00H,B0H,40H40H, 40H, 40, 40H,004,00H, 09H,1 TH, 1 1,1 14,1 1H DEX,00H
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