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Abstract

This project is "THE AMATEUR SATELLITE TRACKING SYSTEM" which will control the
antenna to follow the orbit of radio amateur satellites which pass in the area that earth station
is installed. Normaly, this kind of satellite is low orbit satellite and has orbit velocity much more
than velocity of orbit itself of the earth, so the rotating of antenna to follow the orbit of sateliite
will be increasing the time that can communicate between the earth station and the
satellite, including the decreasing of doppler effect. By using the software that can analyze and
process the orbit of satellites, we will have data enough to track the satellite which pass in the
area of the earth station can communicate such as time, azimuth angle and elevation angle,then
to transfer these data to store in Control Board in order to drive 2 stepping-moters rotate the

antennas in 2 plans for tracking the satellite in the period of time.
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Transponcfer Mode Designations
Ground station
recelve band
(downlink)"?

3 3=

L
S
T
Ue (see Mode

Notes

Ground station
transmit band
(uplink)™?
145 MHz
435 MHz
145 MHz
145 MHz
145 MHz

1.2 GHz
& 145 MHz
21 MHz
21 MHz
& 145 MHz
21 MHz

1.2 GHz

1.2 GHz
21 MHz
B)

‘Uplink is always specified first.

?Each spacecraft transponder uses a portion of the band. See Table 5-

29 MHz
145 MHz
435 MHz
435 MHz
435 MHz

435 MHz

29 MHz
29 MHz

29 MHz

& 145 MHz

435 MHz
2.4 GHz
145 MHz

in terms of wavelength as follows:

Band

Frequency limits

(frequency)

21 MHz
29 MHz
145 MHz
435 MHz
1.2 GHz
2.4 GHz

¢The Mode JD transponder on Webersat-OSCAR 18 is a secondary payload.
¢ MHz uplink and is mainly designed to gather experience with the

21.000- 21.450 MHz
28.000- 29.700 MHz
144.000-146.000 MHz
h 435.000-438.000 MHz

1.260-

1.270 GHz

2.400- 2.450 GHz
3This information should be updated by checking recent issues of QST.
4JA is short for J (A)nalog. Same as Mode J.
sJD is short for J (D)igital. Same input/output frequency bands as Mode J.

Band

Current
satellites®
(8/90)
RS-10/11
AO-10, AO-13
FO-20
FO-20
FO-20
OSCARs 16, 19
OSCAR 188 _
UoSAT-OSCAR 14
AO-13

RS-10/11
RS-10/11

RS-10/11
AO-13

AO-137
RS-10/11

(wavelength)

15 meters

10 meters
2 meters

70 cm

24 cm

13 cm

TThe transponder on AO-13 is not & trye Mode S unit. it employs a 435

2.4-GHz downlink.

®This is the same as Mode B. Since the West German amateurs who built the 4

U-transponder, Mode B is sometimes (infrequently) referred to as Mode U.

Future
satellites
(1990/91 only)

RS-12/13
RS-14

RS-12113
RS-12/13

RS-12/13

RS-12/13

2 for specific frequency information. Bands are sometimes labeléd

35/145-MHz transponder often refer to it as the

o
A12NN 2.1 AN NUAAL Transponder Mode
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Sample of Tracking Program Batch Output

AMSAT-OSCAR 13
Ground Station: Lat = 39°N, Long = 77°W, Hf = 0 km

127

Minimum Elevation = 0 degrees
Day # 358 - - - Friday, December 23 - - - 1988
urc AZ EL DOPPLER RANGE HEIGHT LAT LONG PHASE
HHMM deg deg Hz km km deg deg <256>
1145 167 5 — 23325 18353 -29.8 62.7 34
1200 166 11 -1867 25068 20664 -25.2 62.5 40
1215 165 16 -1733 26686 22773  -21.1 63.1 45
1230 166 21 -1596 28176 24694 -17.5 64.2 51
1245 166 26 -1462 29541 26438 -14.3 65.7 57
1300 168 30 -1332 30784 28017 -11.4 67.5 62
1315 170 33 -1206 31910 29438 -87 69.5 68
1330 173 37 -1083 32922 30711 -6.2 71.6 73
1345 175 40 -966 33823 31843 -3.9 73.9 79
1400 179 42 -851 34617 32838 -1.6 76.2 85
1415 183 45 -739 35308 33701 0.5 78.7 90
1430 187 47 -630 35896 34437 2.5 81.1 96
1445 192 49 -523 36384 35049 45 83.6 101
1500 197 51 -416 36773 35540 6.4 86.2 107
1515 202 52 -311 37063 35911 8.3 88.7 113
1530 208 53 -206 37285 36164 10.1 91.3 118 \
1545 213 54 ~-100 - 37348 36300 11.9 93.8 124
1600 219 55 7 37341 36320 13.7 96.4 129
1615 225 55 116 37233 36224 18.5 98.9 135
1630 231 55 226 37022 36011 17.3 101.4 141
1645 237 54 340 36705 35680 19.2 103.8 146
1700 243 54 456 36279 35231 21.0 106.2 152
1715 248 83 577 35741 34661 22.9 108.5 157
1730 254 53 703 35084 33967 24.8 110.8 163
1745 259 52 835 34305 33148 26.8 112.9 168
1800 264 51 973 33396 32198 28.9 114.9 174
1815 269 51 1119 32351 31114 31.0 116.7 180
1830 273 50 1276 31160 298%0. 33.3 118.3 185
1845 278 49 1442 29813 28520 35.6 119.6 191
1900 283 49 1621 28300 26996 38.1 120.5 196
1915 287 49 1815 26606 25310 40.8 120.9 202
1930 293 49 2027 24714 23451 43.7 120.6 208
1945 298 50 2258 22606 21407 46.8 119.2 213
2000 305 51 2511 20262 19166 50.0 116.2 219
2015 313 .54 2784 17663 16715 53.3 110.€ 224
2030 326 -57 3066 14801 14045 56.3 100.8 230
2045 348 60 3300 11720 11160 57.5 84.5 236
2100 30 58 3243 8692 8115 53.9 61.2 241
2118 75 30 1933 6887 5126 39.9 36.4 247

e ;
A13190 2.2 Aratreuaiifannsunsy Tracking
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snglansnatuneld Ae Snsdvuadiatadfian OSCAR 13, wanN 0000 UTC Dec 23,
1988 uazasnnsfiayayn 4 15 w7 (time-step) TneaiurusnzdlfFll

Coumn 1 : UTC An 0afnduly (Greenwish  mIumnseAadaaamiionaidion
tiunneglu Range
Column 23 : AZ, EL A0 yuesfiuvuazimny 1asaiteiniafiasinnaiien
Column 4 : azuanfia Doppler Shift ALAINHARIAAABLIAAINATR LA
Column 5 : azuanivszarnessudNaniifuatefen (Range)
Column 6 : azugnfiemangerasaadinuuiialan (guilassiutionan Tnuqaiieg
qq?’lqm (B8R4 Apogee) aqﬁnm 1600 UTC
Column 7.8: aruenfens@iqe  uarAeddqaravdtumbuuielan (aavdqmatiuacan
nedumn, asfiqeagluaeatmiiaasiidndiuuan)
Column9 : Lﬂu'mﬂﬁtma?“'ﬂéﬁﬁ:yeiws*unﬁ?ﬁﬁwu sseandienuuma  deeaan
nudlaumefivarunsudadaunef  uadhinnsomugulfviieudu
Tnedayalumsiidesininiiuyn 23 deusmeandusie ‘-ﬁqquwaqmmﬁauﬁm
fnsufunanunfaset elilAuulasnnaagpiinfuasenfing Wiy e afinnsieres OSCAR 13
Ag
off . from MA O untif MA 49
Mode B : from MA 50 until MA 159
Mode JL : from MA 160 until MA 199
Mode B : from MA 200 until MA 255
yiot MA dn8anisidliilu Phase Column 1t azithudn Mode B thu Transponder avlignld
aun2EYi 1230 UTC MA YHiiannann Mean Anomaly  Anomaly ﬁﬁwﬁ’uquﬁﬂuuﬁu Tinm12T
Aanfimuann sty 360 segments wittansleuldazanasdinnseenuuuiteld
ponRainefmuRuana TG 3 Fasld 256 segments  TnuiinAngaianisuacdnadly Mean
Anomaly %8 Phase Units Taednidu MA 0 (Bun1stmas) uny MA 256 (dunsinas) A fenazati

Perigee (4AA1gR) 1 MAT28 (ASeg8999TRag) A1nfiusaset Apogee (9AggR)



14

27 Orbital Elenents Aiddnuiulilsunsy tracking

Example of Orbital Elements Provided for
Computer Tracking Programs

Parameter name Value Units
Satellite:! OSCAR 13

Catalog Number: 19216

Epoch Year: 1988

Epoch Time: 258.28144 days
Element Set: RUH9-88

Inclination: 57.57 deg
RAAN:? 239.56 deg
Eccentricity: 0.6563

Arg of Perigee:? 190.53 deg
Mean Anomaly: 0.0 deg
Mean Motion: 2.09699369 rev/day
Decay Rate:4 0. rev/day/day
Epoch Rev:® 193

Semi-Major axis: 25783 km
Bahn Latitude® 0 deg
Bahn Longitude? 180 deg

Alternate parameter names

10bject

2Right Ascension of Ascendmg Node; RA of Node

3Argument of Perigee - -

4Drag factor; Rate of change of mean motion, first
derivative of mean motion

sRevolution number, orbit number

SALAT, BLAT

7ALON, BLON

IJ [ [ . J »
A19197 2.3 Aaating Orbit Elements M EluN12ATUIRITaeTUIUASN Tracking

1. Sapaitenndeeniside

2. Catalog number uarigiannsiifininlag NASA

3. Epoch (1unand MU Elements ﬁqnﬁdmm) arausniluiuiunavd asaniutdlaed
AIRLINAITATUINUTEY Epoch time fatl

4. Element set Wuenwdeiunesdenyabifiuafunis Tracking

5. 6 Key Orbital Elements ﬁTﬂ?uﬂ?uﬁaqm?

. . -] a‘ . : [
5.1 Inclination AR yNMINIyMINsIUILIRLUIdUALEgRAsiusTuITaTRas

. o
189A2FaNAesd 2.2
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ORBITAL
PLANE

PERPENDICULAR TO
ORBITAL PEANE

EQUATDRIAL

(A) \ PLANE

LINE OF
NQOES

SUB-SATELLITE
PaTH

+ T INCLINATION ANGLE

OF ORBITAL PLANE i
} EOUATOR

€
>~ ASCENDING
NODE

(B}

APOGEE

ORBITAL PLANE
W« ARGUMENT OF PERIGEE

LINE OF NODES
Wnscwomc NODE

S
PERIGEE

o o . . 4. A
2117 2.2 sUluamennslassuuunsd daweufussunusesdugudgaraedlan Sagninalae i,

inclination angle  URYATUMLNYEN perigee Tussununizimasifiann w, the argument of

perigee

Tnendusnfuszidng 2 22urndendd The Line of Nodes 5L inclination HAN
Lo N 1l
saud 0 fla 180 aeAn Tawfinisuand inciination 189 0, 90, 135 aaA1AsgN 2.3
&1 0 aeArAeaafierazegluAnaiudugudges Sk 0 ssmmaTinnes
duwniledududqas 2 aNsesey Aedaudntanwiieuasiinlanld 1 90 asen
al ' :’l Pl :’/ )

arfgnassinialanwilauarialanliluusarsay

. ‘ . o d

5.2 RAAN (Right Ascension of Ascending Node) mqum‘lﬁmn?zmumi
d e

vijuuLLaeF 1R9AnaTienidy FIXED STAR

5.3 Eccentricity Muanguindnwuzalaamed inidnwusadtasnanfiadia
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'Table 6-9
Typical NASA Two-Line Orbital Element Set

ISSUE DATE: JUNE 6, 1989
BLTN 36 ELEM 36 0BJ 19216

1 2 3 4 5 6
1234567890f234567890]234567890123455789012345578901 234567890123456789

1 19216V 89147.06007421 0.00000137 10000-3 0 364

2 19216 §7.2077 206.1830 6723768 204.7577 96.6993 2.09696457 7298

Explanation

Heading
BLTN 36 = Bulletin number 36
0OBJ 19216 = NASA Catalog number (19216 is OSCAR 13)
Column numbers (1-69) are not provided. They have been added here to clarify- NASA format.

Line 1
line number = 1
19216 = NASA catalog number

U = Unclassified
* 89147.06007421 = Epoch (1989, day 147 = May 27 at 01:26:30.41 UTC)

0.00000137 = First derivative (rate of change) of mean motion
364 = Element set number 36; checksum 4

Line 2

line number = 2

19216 = NASA catalog number

§7.2077 = Inclination (degress)

206.1830 = RAAN (degrees)

6723768 = eccentricity (note: leading decimal point is missing)
204.7577 = Argument of perigee (degrees)

96.6993 = Mean anomaly (degrees), muitiply by 256/360 for phase units
2.09696457 = Mean motion (rev/day)

7298 = Revolution 729 at epoch; checksum 8

*Fundamental orbital elements at epoch required by all tracking programs.
For information on entries not covered, request “Format Explanation of the Two-Line Orbital Elements’ from:
Project Operations Branch, Code 513, Goddard Space Flight Center, Greenbelt, MD 20771.

.

)
AN 2.4 ANTNUNAAMHUNYYEY Orbit Element Set
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ANNTDATMUATANIINITUNY mﬂufs’n'tuquuLLazﬁﬁwﬁqﬁﬁmmﬂztﬁﬂu'lﬂwq STEPPING
MOTOR 1daenegnsiasusiueg
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EXTENSION IF NEEDED

the cables being used. Methods for doing this are
discussed in Chapter 8.

3) Since the antenna impedance repeats every half wave-
length along the feed line, regardieas of the feed-line
impedancs, we can use 72-0hm coex to feed antenna A
and eliminate one splice in the malching harness.

i
A L
P Iy n
% 1 k3 |
! d UNBALANCED INPUT
50 OHWMS RESISTIVE
r 1 72-0HM COAX l' s
l |
FEEOLINE -=T ! &
( D ﬂ—— T CONNECTOR | |
50-ONM COAX : . :
T =
ANY LENGTH T2-OHM COAX | |
A4 1 1
| 1
] |
| !
! |
| I
! !
! [
U ! :
BARREL ____“_8 | I
CONNECTOR . ! i
| ! 8’
I /
| 50-0HM COAX I,/ : UNBALANCED INPUT
% 1 P 80 OHMS RESISTIVE
i I
(A}
ANTENNA A ANTENNA B
500 So0N
FEEDLINE EXTENSION FEEDLINE EXTENSION
72 - OHM COAX 50- OHM COAX
LENGTH: niAV2) LENGTH: n(A/2)
50n
90" DELAY LINE
500N $0-0HM COAX
LENGTH: /4
¢ son
" IMPEDANCE TRANSFORMER IMPEDANCE TRANSFORMER
1 72-0HM COAX T2-OHM COAX
LENGTH: /4 = T LENGTH: As4
- CONNECTOR J
| —
100.0. 100N
Notes 500
1) n may be either 0, 1, 2, and 8o on, depending on how
many half-weveiength extensions are needed (see laxt). MAIN FEEDLINE
2) Al cable dimensions reler to electrical length A = 80-OHM COAX
{velocity factor of cable) (frec-spacs wavelength). Values ANY LENGTH
for the velocity facior of 0.66 (polyethylene-dielectric) and
0.81 (foam-fitted cable) are often used. However, large
variations are common. Bacause smail errors in the
matching hamess can significantly degrado performance, TOTa OR Rz
one should elther (1) measure the electrical length of S0 N
each cable or (2) measure the ectual velocity factor of
(B)

i 2.13 wasmnnndraaniaaing
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3.1 ET-SMCC STEPPING MOTOR CONTROL CARD

000 000 664 &4

o enicn ET .
4 3 21 COM 4321 CoM
STERSING 1. . STEPPIIN 2
ARYARYA N NN 'i
PSS Tm TIPXRTS TIr20TS TS TP3eTs TIPS l

ET-STEPPING MOTOR COMTROL CARD

e = |
i 8 2 & = 8 &1
- PP P 3.3 2o P ot
|39} - 4 1
LRI e AL
i
sl — 17 U O
W == =0

=l
?mﬂ
e
H
e
_
AR
[
oo -
e
::J

U7 3.1 uamednmuzyeaniia ET-SMCC

ETSMCCardluntesfisadintiy PORT weq 8255 w3 PORT Aupauily Tauaslilunag
AEAIUANNITRMIUYEY Stepping motor  LABANNTOREAAAL Stepping motor 15 2 FRaui
CARD viTpavsiawnBnuils CARD Waldriy Stepping Motor 4 §i68 PORT 8255 STMAUUTLIGN
Foufld uenani ETSMCC axll NPUT luzdnynis OPTO 8n 4 INPUT amnsoseaimdne
Aanday  wiu sy MICRO SWITCH ANTUNUYEN Stepping Motor dﬁﬁd’?ﬁﬁ'ﬁﬂs}ﬂ']?ﬂ?ﬂﬁd

Wusig

717 3.2 uamnIvie STEPPING MOTOR
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2. AaTufil CARD sine) eetHnEf? e CONNECTOR 7210280 (3¢ PN whasary

8255 {40 PIN} fldsasy
ET-BOARD v3.0.,V3.5

e 00 c
i
m[::] I § I C) L
=
1= '
L J oo
D (] =]
40 PIN 8255
ET-SMCC
] =[]
[[H:]l Su lc:r=-zs§4c11
IS ol
[ = 0
34 PIN 7;‘10280
ET-SMCC . CP-32
] = .
1= i || g e—
= —
L]
==
U]D e —
= O

7 3.3 uamentereuaia ETSMCC fuvuefasn

34 PIN 7210278¢
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3. #ia POWER SUPPLY fiu ET-SMCC ua¥ Stepping Motor 71 CARD ET-SMCC tf'uqxﬁ
fms1e POWER Tiruginsafuuuefasn POWER 'pmﬁmﬁuﬁ‘u#q’ﬁu'lﬁ’ Stepping Motor Tatay
14 7805 Usu'lWann +12v vl +2av mw sy IR ey Stepping Motor 1191814 R snuny
f7t JUMP  d1lunsdiiady Stepping Motor 'ﬁﬁmmﬂﬂmnndﬁ 12V Tatimnssia R unugny

JUMP (lunae 24v Wida R 50 OHM W)

I
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APOur L] I TXOWr

4
wou

ARUrAY
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O

wreexct. =

ITOULIEY

217 34 udmanazse POWER SUPPLY ET-SMCC

Taunssniglu ET-SMCChisan Stepping Motor)1dnszunigage 250 ma

4. 6 INPUT sxfiaasmiiuuada ETSMCC 18 sia INPUT PORT o Wudnwoir OPTO
g1l Told POWER uazdnfinsnslidly INPUT 22v Fulfey R 1K udauuas INPUT Wy R #n
33K sz

T PUDBUT T o

+5V O— T O N
GND O— O
+5V O— ﬁ-:: QO N
GND O— O

U 35 uamann7sie INPUT PORT dludnmos OPTO
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312 022 DECORD PORT
@A Stepping

CARD ET-SMCC q¢H JUMPER a¢) 2 qm Taugausnsidlunis

Motor 1914 PORT 1aluntsmauen Aaazld PORT A vi3e PORT B FlEk

Pl

PB PA B . gﬂ PB A
o001 omrmii oo |1
OO0 0|2 omrl2 o |2
OO0 0|3 o3 OO0 |3
00 o0l4a o4 oo |4
00 O0|5 oS o (5
O 006 eliomei]]=! o |6
QO0Q\7 oliomen] ¢ o {7
000 |8 o8 o (8
SET PORT A SET PORT B

217 36 unaan mdian PORT A wFa PORT B

TINANBUTUTAM QBN PORT A #Ta PORT B 14 %% ET_SMCC s mararana
ET_SMCC @ngamilaléanndn 34 PIN (72107807148 nse Taufes SET nasld PORT
CARD WlWmaariufina fap]

Tuusay

ET-BOARD V3.8, V3.5

ET-SMCC 2 ET-SHCC 1 ” D DDD D
d =0 =0
Is == So| | o
C
[ﬁ% Cloo Dgg
:] oo

SET PORT B SET PORT A

7% 37 usmanssa@anuaia ETSMCC

poinanzdudannes INPUT PORT Tagirnamnsn@aninasis INPUT an PORT C #ng
4 BIT HI w79 4 BIT LO fag)
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"y PC n PC b P
4000 |9 4! o9 4 oiC (D
SO0 0|1 igeliomel| ! S0 |1
6(o00 {2 6| o3| 2 B0 |2
710003 7o) 3 71010 |3
SET PORT L SET PORT H

;nJ‘f"{ 38 udsen s@aniy INPUT PORT {70 PORT C

313 winnininlunisae Stepping Motor
Ty e Stepping Motor ¥ wWlNET 3 Wi panszus il daums
ﬁwqﬁqﬁ (2AIB AU Stepping Wit wWlAanaile ET HARDWARE LAB)
Luvyanssus linBorufouiull wie ONE EXCITATION ¥%9 wuu HALF
DRIVE A OUTPUT asl#dlu 0001,1100,0100,1000

HALF -DRIVE
t AT OUT 3T T 2T OUTY

raaae

ST

DN -
QQ»»Q
QeaQar

717 3.9 usAT OUTPUT aannzsneinszua il s BeovnuBauiuh

1T ONE EXCITATION wuuil untiassiias
2. wusnenrzuaWliwfeududidion 2 WawSe TWO EXCITATION 130 FULL STEP  Ae

0011,0110,1100,1001 wiuBeuAulluuuiiusdiaszunn
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FULL STEP
OUTATOUT 3T OUT2HOUT
1. 9 2 1 1
2 @ 1 1 o
31 1 1 ) o
4 1 o o 1

74 310 wama OUTPUT man3aneinssua i STEPPING MOTOR
wiauAuRFeq 2 i
' o i o <l . 4:
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3.2 CP-AT180 CONTROL PACK ADVANCE

Wuvefaduaifinsumneting 1 CPU 280180 ¥neruBimand 9.216 MHz auilu CPU Mifin
s1luuy CPU uasdlu SUPER SET 7as 280 WAnderes 280 18 uncfainAndefirmldonidn
12 gaAnde nneitu CPU fastiuayunimineuiidesnismanadalaeil CHIP DMA nelusadl SERIAL
PORT 2 PORT lusfa fife SYNCHRONOUS uaz ASYNCHRONOUS Taeflsndcyeyios MODEM iiie
Andedean? uasdedl TIMER Tuf a1un20ld grunaresgUnsalipsivumnamineLlummey

-‘ . - aal ] 3 -
nFeunudaeis MULTITASKING 1Hatnemanesn

CP-AT180 vsznaudaen

1.SERIAL PORT 2 CHANNEL uaz€iafl SERIAL I/O 8n 1CHANNEL

2 DMA inesvindae MEMORY, /O Yanneluuszaneusn 2 CHANNEL

3.TIMER COUNTER antlu 2 CHANNEL

4. TIMER COUNTER Z80 CTC 8n 4 CHANNEL

5.A/D 8 BIT 8 CHANNEL

6.RTC PORT (lugnunanlvissuun¥an BATTERY BACKUP

7.PRINTER PORT 1 PORT

8.WATCH DOG

9.POWER ON RESET asaadausziu SUPPLY AidtnAnndnnfifias RESET CPU

10.A8 LCD MODULE Wusaunsaidaniddnasifluwuy DOT s#a GRAPHIC
11.MEMORY ON BOARD wentlAifinil 128 KBYTE (i BACKUP RAM i 64 KBYTE)
12.47u712014 EPROM 9346 (1 KBIM fudiayasinaldgn

13.4713008 KEYBOARD 1114 4X4 14dae

14.PORT 8255 14annifudl 4 #a sida 12 PORT (96 BT sieiisanegluuefa crATI0

vafaden
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CPU

780180 voin 210G Teudlu SUPER SET wea 280 MHAnds 280 'lfouun uas
f18in 12 gaAndaldion vy Ads MLTIRRY, TST g (A TEST BT 1y REGISTOR) uku Tuuadn
s@enld 280180 Aamanuna 8 MHz wilawsaldiiupand 9126 M 1Hinldnns
Fiema 1 fndeldinandios 03 Psee wimfu TTominmanudossun  EPROM Wl RAM il
ACCESS TIME #nl# sife fiaifli zio6  Fmenuuush ze0180 ' ufolmumunzn SET

WAIT STATE nnludin cPu ldlsulusunsunluwiudneusyes CPU asdly PACKAGE uuy
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v 4l Cxay TERDe A,
) 113 Aaa, '
3 Ay
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27512 fiuiingmamanFuain 0000H 8 FFFFH
SOCKET i 0000H i RAM awinzald EPROM tuna 8 KBYTE (6264) 7 32 KBYTE
(62256) 'lWlAtnas SET JUMPER fimvumwesleSimicummdndusan 100000 89 17FFFH
SOCKET # 18000H i RAM 43n EPROM 'lHuuna 8 KBYTE wie 16 KBYTE vt
32 KBYTE Tat SET JUMPER imiumuinfled 6264,62256,2764,27128,27256 §1  wuauaau

473uan 180C0H B4 1FFFFH

SET U17 RAM 6264/62256 J8

o [:] B 6254
)
u1r
62256
g
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witsamalugiueae RAM ¥ 2 SOCKET avsiafu BATTERY 36 Volt 14 BACKUP

Tayaveanirodniilifieg aimmald Backup ramM THGnH 64 KBYTE
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3.3 780180 MPU
780180 dlu CPU Aflpamusnzaganlien CHIP ddydulilu CPU CHIP G Sin

iR woizaRefy CPU A luams CONTROL Tudman 'SINGLE CHIPWilasann SINGLE CHIP
JHosme Dursuudnmmgn witieluRa n1lilsuns CONTROL sontnenluneuuiuuas
Ui ivgie us 280180 BT TUNTHAZ AT AN B NHAN TS AT NN UATAN
Wasaimiesian e ineuazietrneidnuiinuemns CPU 280180 ddu  supER
COMPAT 280 Aarnfotmuadady 780 uaelifugaindetuan  Wedummazaanlunasld
antudn

uﬂ‘aumgnnu‘ MICRO CONTROLLER 'SINGLE CHIP* ufi3 280180 ssfsundwmn  bidl
ROM,AAM uas PORT wsitlusséuamgramnsmiudy sunves 280180 fiu CHIP MICRO
CONTROLLER udrssbisnafumammzaamfisaninideflunediudeysunuas PORT wanam
Foinlieasiadunttuentu Suinly 280180 TussMicu CONTROL gRSMNTsIAGEFAIN
ndnwrenaelu 780180 sxuszneusina dlu CMOSOSCILLATOR Tua RUN @ 10 MHz MMU
CHIP #% MEMORY '§ 1 MBYTEDMA 2 CHANNELPORT #8872 UART 2 CHANNEL.CLOCK
SERIAL 10,16 BT TIMER COUNTER ua:nﬁmﬁ’u PORT Rafsminzana MULTI PROGESSOR
COMMUNICATION 3dtamastFreuna CHIP i szdludegl
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337 wmnazlinu
AG-A19
BUSAK

CKAD,CrAY
CKS
CLOCK

CTSOLCTS!1

D0-D7
DCDO

DREQO-DREQT

my
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ADDRESS BUS #5114 RESET sedlu HIGH IMPEDANCE
BUS ACKNOWLEDGE dlumn OUTPUT ACTVE LOW %1u
ol 780180  meudumsienisue BUS e BUSRO LAY
azinld BUS fiaya BUS ADDRESS uasdrynyiu CONTROL
undudly HIGH IMPEDANCE
BUS REQUEST wlumn INPUT ACTVE LOW  aasilmsnm
dAyaendn  NMI "Lrauq:ﬁmm‘naﬂﬁud’:ytquﬁnn']m?ﬁu
{189 MACHINE CYCLE
ASYNCRONOUS CLOCK 0 uay 1 dusdtygyiy CLOCK wuu
2 fitvn A <= 19duwn INPUT w3e OUTPUT 1A
SERWL CLOCK ilutn CLOCK 2 #iAnN184 CSI0
duw OUTPUT Tomiazilusanilanns XTAL #Fa CLOCK OUT
CLEAR TO SEND 0 ua¥ 1 flugn INPUT ACTVE LOW 1Hluns
ALUAN MODEM
DATA BUS diuuuy 2 s
DATA CARIER DETECTO Wi INPUT ACTVE LOW 19 Aouenlu
nsAARa Y MODEM 124 ASCI CHANNEL 0
DMA REQUEST 0 ua 1 {luw" INPUT ACTIVE LOW 1dlunisue
DMA4 Lm:mﬁqz‘iﬂﬂmm'lﬁdﬂﬁ'mmﬂﬁ'tgrmmﬁ vauuTesE iU A
ENABLE CLOCK {lutn INPUT ACTVE HIGH 3el48anminauriu
qunsaininuen szudneninivmu@eady BUS waslddensariy
gunrnilumszna 68XX uas 80XX
dutn OUTPUT ACTVE LOW asvinmuilesindnds HALT w3a SLP
MASKABLE INTERRUPT 0 i1 INPUT ACTIVE LOW ftyayaaufien
ﬁngnmﬂwnnqnﬁiéuq AR
VIRBENY INTO WilAAUAG N AT TRINNATLAN A

dun OUTPUT Wiauandifndddiaseiy 1O 130 (E lu 6418



M1

NMI

RD
RFSH

RTSO

RXAQ,RXA1

RXS

ST

48

MACHINE CYCLE 1 dlutn OUTPUT ACTVE LOW asvinuidte FETCH
OP-CODE w7e{luyn LIR 484 64180

NON MASKABLE INTERRUPT {lut1 INPUT ACTVE LOW trijay
REUAUBINTT INTERRUPT e Tme'hiawnsouegafon SOFTWARE
uritiinnrgmtieyasin MEMORY e 10

Lﬂumﬁ“lﬁ' ADDRESS LOW {A0-A7) 'h| REFRESH DYNAMIC RAM w3#
1 REF 184 64180

REQUEST TO SEND Wlutn OUTPUT ACTIVE LOW wifldTusunzy
fryq AR MODEM 1189 ASCI CHANNEL 0

RECEVE DATA 0 uaz 1 Wunfufeyeyrusnn SERIAL PORT tie

ASCI

CLOCK SERIAL RECENVE DATA Wunfudeynno SERIAL

84 CSI0

STATUS Wluen OUTPUT ACTVE HIGH l¥us Mt orusnismie uyes

CPU Tmtidani M1 uag HALT AR
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AN 3.1 LAAINISIRNYLES ST $9uAL HALT URY M1

0 0 CPU Operation
{ 1 st opcode fetch )
1 0 .CPU Operation
{ 2 nd op-code and 3 rd opcede fetch )
1 1 CPU Operation
{ MC except for op-cods fetch )

0 1 DMA cperation

0 0 HALT mode

1 1 | SLEEP mode { include SYSTEM STOP mode

NOTE X Don’t care
MC : Machine cycle

TENDO-TEND?

TOUT
TXAQ,TXA1
XS

WAIT

WR
XTAL

TRANSFER END 0ua® 1 {luen OUTPUT ACTIVE LOW  THuseatiain
%1 DMA éumaquﬁa

TIME OUT ¥Ailafadann PRT CHANNEL 1

TRANSMIT DATA 0 ua¥ 1 iuwnsatiaya SERIAL 184 ASCI

.CLOCK SERIAL TRANSMIT DATA dhutngadiaya SERIAL 189 CSIO

%7 INTPUT ACTVE LOW ‘ﬁ:gﬂﬁﬂ“lﬁﬂﬂﬂﬂ’]ﬂﬂﬂﬂﬂ CLOCK Qﬂﬁ 2
"amn7 MACHNE Wadluniseligunsainonuan inemaliviuiy
MIYiNBee CPU

Tidmugedinyalds 10 wTa MEMORY

Dunfldseny eTAL
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117 MULTIPLEX

A18/TOUT s2v91e RESETazdlu A18 usidiniinnadan SET 8T TOCT W% TOCO
Tu TIMER CONTROL REGISTER (TCR) fiassimiafidlu TOuT

CKAO/DREQO  #5w979 RESET wilazilu CKAO Wi DM 1 vida SM 1 Tu DMA
MODE REGISTOE { DMODE } gn SET hu 1 szl DREQO

CKA1/TENDO 7swdm RESET awdluyn CKAT waiffh BIT CKAID i ASCI gn SETRE
Wy TENDO

RXS/CTS1 s¥mdn RESET wniiavilut XS #1 BIT CTSTE Tu ASCI Qn SET ag
dluyn CTS1



KEY1676:

KEY1677

KEY1678:

ADD |

LD
Lb
LD
INC
LD
INC
LD
JP
LD
D

Lo
LD
INC

POP
LD
cP
Jp
LD

LD
LD
INC
LD
LD
LD
cp
JP

RET

AHL)
B.0OH
HL.{ADDR12}
{HL).B
HL
{HLLA
HL
(ADDR12),HL
KEY1677
HLADDRE
A [HL)

B.00H
HL{ADDR12)
{(HLL.B

HL

{HL)LA

HL
(ADDR12j HL

DE
AD
0cH
ZKEY1679

JAE

READB

OFH
HL,(ADDR12)
{HLIA
HL
{ADDR 12}, HL
HLADDR4

A HL}

07H
NZ KKK
{HL),08H

;POINT ADDRESS

POINT ADDRESS

;POINT ADDRESS



KKK .y (HU.07H

RET
KEY1679: tD ‘A.OOH

JP KEY1678
sessessessssncnne _ KEY169 UPDATE SAT. NAME®**sseeaceccscssssssssccccscocsseces
KEY168: LD HLADDRS

LD D.00H
KEY1681: LD AE

CALL READB

LD HLA

INC D

LD AD

DEC A

cpP C

JP Z,KEY1692

INC HL

INC E

JP KEY1691
KEY1692: LD HLADDRS

LD BC.ADDR20

D D,0H
KEY1692 LD A(HL) :MOVE 3 BUF.-»3 SUB.
LD (BC)LA
LD A03H
cP D
' JP Z KEY16%4
INC D
INC HL
INC BC
Jp KEY1693
KEY1694; LD HLADDR4
INC {HL)
RET

+ee#e8200aKEY1G_10 GET SAT. NAME ~> SAT. NUM, *ssssssseens
KEY16_10: LD HLADDRS



LD CHU)
PUSH BC
Lo BC.ADDR20

LD D,0MH
KEY16_101: LD A (BC} :MOVE 3 SUB.->3 BUF.
LD {(HLLA
LD " A03H
CP D

JP ZKEY16_102

INC D
INC BC
INC HL
JP KEY16_101
KEY16_102: POP BC
DEC C FIND 1ST ADDRS.
LD AC :SAT. NAME

CALL MULSP10
LD HL.ADDRS4

ADD HL,OE
LD B.0AH
LD DE.ADDRE
KEY16_103: LD A(DE} ‘GET SAT. NAME
LD (HLLA
DEC B

JP Z,KEY16_104
INC HL

INC DE

JP KEY16_103

KEY15_104: RET
;l.l.ﬁ........... (2 1] L 2 ‘READ DATA BYT'E.I.....".O.....'.........l......QQ....
READB: CALL  GOTO

CALL  RDBYTE

RET



peononse MULTIPLY WITH 100 SPECIAL sesnesane *
OUTPUT = REG PAIR HL

MULSP100: LD BA
LD HL,0000H
cP 00H
: JP Z,MSPC
PUSH DE
LD DE.0064H
MSP100: ADD HLDE

DJINZ MSP100
POP DE
MSPO: RET

—....ﬂ..""..Q.Q'Q""'.".'....O..Q.....MUL‘]‘! PLY W‘TH 100....................'.............ﬂ."'

OUTPUT = REG A

MUL100: LD BA
cP 00H
JP ZMULO
LD A.00H

M100: ADD A64H
DINZ  M100
RET

MULO: LD A,00H
RET

:.00000Q.QQ..“......l..l.“...ﬁ...'.....hqUL'”PLY Wlm 10 SPEClALQQ'.'QQQ'.QQ.QQQ.".Q."..'QQ.QO'QO...

OUTPUT = REG PAIR DE

MULSP10; LD BA
cP 00H
Jp Z.MPO
PUSH  HL
LD HL,0000H

LD DE.000AH
MSP10: ADD HL,DE
DJINZ KSP10



EX DE.HL

POP HL
RET

MPQ: Lo DE,0000H
RET

R BBV RBNBINBIBNBIBDREGRS »9 BRRNERNRNDBENY
; HOBRBEARNGS 4098808 MULTIPLY MTH 10 PRRRRRRRRRRRRRBRRRDNBRNRRNNDNE [

OUTPUT = REG A

MUL10: LD BA
cP 00H
. JP ZMULO
LD A00H
M10: ADD  AOAH
DINZ  M1D
RET

:...Q...C.."'..'..'........Q...'....CQIN!HN_ ADDRESS FOR USES..................................

INADDR: Lo HLADDRO ADDRESS ADDRO
LD {HL},0FFH :FOR CHECK KEY PRESSED

INC  HL ADDRESS ADDR1
) {HL)01H FOR CHECK KEY -{0CH)/.(01H)
INC  HL ADDRESS ADDR?
LD (HLLO20H  :FOR CHECK AZ.az,SPACE
INC  HL ADDRESS ADDR3
LD (HU.00H  :FOR CHECK LENGTH DATA
RET
seeserisessesnessenerassnenssrssnnsesnssensresssklANG sorsessessonsesvoreesanse woon

......“........O..........'...O..“...‘.QF!ND THE FIRST ROUND....C..............'....Q.............

SEARCH: CALL DLY3 :CLEAR SCREEN FOR SHOW DATE/TIME
CALL CLSLCD
LD AOFFH



LTIME:

CPYR:

LD

LD
LD

LD
LD

LD
LD

LD

LD
LD
LD

LD
LD
LD
LD
LD
LD
LD

LD
LD

cp
JR

(ADDR8LA

IY,08A70H
(A_T_ASRLIY :STORE START AD.OF TABLE OF
:START AD. OF ROUND IN BUFFER

LiIY+00H)

H.{Y+01H)

{A_ANG),HL :STORE START AD.OF ROUND IN BUFFER
HL,08A5FH

(A_TIMES} HL

C.0MH :SET ROUND = 1

IX(A_ANG] :.LOAD START AD.OF THIS ROUND
AIX+01H) :LOAD YEAR OF THIS ROUND

(YEAR}A STORE IN BUFFER

A, (IX+02H) LOAD MONTH OF THIS ROUND
(MONTH),A :STORE IN BUFFER

A (IX+03H) :LOAD DAY OF TIHS ROUND
(DAYL.A :STORE IN BUFFER

A(IX+ 04K} :LOAD HOUR OF THIS ROUND
(HOUR),A :STORE IN BUFFER

A (IX+05H) :LOAD MINUTE OF THIS ROUND
{MIN}LA :STORE IN BUFFER )
A{IX+06H) :.LOAD SECOND OF THIS ROUND
(SEC).A :STORE IN BUFFER

M1OM  MINUS TIME IN BUFFER WITH 10 MINUTE

A.(B_YER} LOAD YEAR FROM BUFFER(HEX)
DA

AYEAR} .LOAD YEAR FROM BUFFER

D :COMPARE YEAR

C.RPCP JIF *<" GOTO RPCP



CPMO:

CPDY:

CPHR:

CPMN:

CPSC:

NZ,STAD
A{C_MON}
BTH

DA
A{MONTH)
D

C.RPCP
NZ,STAD
AC_DAY)
BTH

DA

A, (DAY}

D

C.RPCP

NZ STAD
A[C_HOR}

"BTH

DA
A[HOUR)
D

C.RPCP
NZ,STAD
A{C_MIN}
BTH

DA
AMIN)

D

C.RPCP
NZ,STAD
A[C_SEC)
ETH

DA
A[SEC)

D
NC,STAD

>' GOTO STAD .'=" GOTO CPMO
;.LOAD MONTH FROM RTC

;LOAD MONTH FROM BUFFER
;COMPARE MONTH
JF *<* GOTO RPCP

'>* GOTO STAD ,'=' GQTO CPDY
;LOAD DAY FROM RTC

LOAD DAY FROM BUFFER
;COMPARE DAY
JF '<* GOTO RPCP

'>* GOTO STAD ,'=' GOTO CPHR
:.LOAD HOUR FROM RTC

;LOAD HOUR FROM BUFFER
:COMPARE HOUR
JIF *<* GOTO RPCP

'>' GOTO STAD ,'=' GOTO CPMN
LOAD MINUTE FROM RTC

:.LOAD MINUTE FROM BUFFER
;:COMPARE MINUTE
JF '<* . GOTO RPCP

'>* GOTO STAD ,’=* GOTO CPSC
:.LOAD SECOND FROM RTC

LOAD SECOND FROM BUFFER
;COMPARE SECOND
JF *>=" GOTO STAD ,'<* GOTO RPCP



RPCP:

FAULT:

STAD:

CpP
JP
INC

INC
INC
LD
Lo
LD
LD
JP
LD
out
CALL
JP

LD

LD

DEC

Lo

Lo

LD

LD

ouT

CALL

LD
ouT

A[ROUNDS}) LOAD TOTAL ROUNDS

C ROUND = TOTAL ROUNDS ?
ZFAULT JF YES JUMPBACK TO MENU TRACK
C JNCREASE ROUND

IY.(A_T_ASR)

Y

Y

(A_T_ASR).IY :POINT TO NEXT ROUND

L{Y+00H}
H{IY+01H]
{A_ANG),HL TRANSFER ADR. OF NEXT ROUND TO A_ANG
LTIME :REPEAT COMPARE
A,055H
(PAZ}A
DELAY2
TEST1
{A_ANG),IX STORE START-ADDRESS OF FIRST ROUND
JIN BUFFER
AC :.LOAD START ROUND

(B_ROUNDS},A  ;STORE IN (B_ROUNDS}

C

B.0OH
HL,(A_TIMES)
HL.BC
(A_TIMES}HL

A(HL)
(PA2).A
DELAY2

A,00H
{PAZ)A



CALL

DELAY2

S_SETUP:

:EL_O:

INITIAL DISPLAY BUFFER {AZ. EL.)

LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD

A020H FFH = NULL
(D_3AVA ‘
(D_3FELLA

(D_2A7) A

(D_2ELA

A,030H 30H =0
(D_1AZ).A

{(D_IEL)L.A

(D_FAZ) A

(D_FELA

A02EH DEH =
{08032H).A

(030T7HLA

INITIAL STEPPING MOTOR {AZ..EL.)

CALL
CALL
IN
CPL
out
cp
JR

MOVE1
DELAY1
A[PA3)

(PA2)LA
05H
NZAZ_0

MOVES
DELAY1
A{PA4)

(PA2)A
05H



JR NZEL_O

-STORE START ADR. OF No.OF STEP IN THIS ROUND INTO BUFFER
LD HL.08ABSH

LD {A_STEP)HL

‘STORE No.OF SAT.OF THIS ROUND INTO BUFFER
LD IY(ALANG)

LD A (IY+00H}

LD {Na.SAT).A

STORE START TIME OF THIS ROUND INTO BUFFER
LD A{Y+01H)

LD {YEARLA

LD ALY +02H}

LD {MONTH).A
LD A(IY+03H)
LD {DAYLA

LD A (IY+04H)

LD (HOUR) A
LD A(1Y+05H)
LD (MIN),A
LD AlY+06H)
LD {SECLA

CALL TESTS
CALL DSLCD

;"....'...'40““..““..'..'“....'.’COMPUTE A NUMBER OF STEPS IN mls ROUND'."..".U'..'.'.....OQ.

STEP. Lo C.00H :SET TIMES=0
LD IX(A_ANG) JIX = ADDR.OF ANGLE
Lo DE,0007H
ADD IX.DE
LD IY.(A_STEP) 1Y = ADDR.QOF STEP
:COMPUTE SETUP STEP(AZ.)
LD A{IX+00H}



SCP

LD
Lb
LD
LD
LD

LD

INC
INC
to
ADD

(BUF_ANG1+0THIA |
A{IX+01H) TRANSFER SETUP ANG.IAZ.) 3 BYTE
(BUF_ANG1JA  TO (BUF_ANG1]

A, {1X+02H)

(BUF_ANG1+02H)A ;

D18 SETUP STEP{AZ} = AZANG. / 1.8
AD
{IY+00H)A  STORE SETUP STEP{AZ.) IN MEMORY

c JNCREMENT TIMES
Y INCREMENT 1Y
DE.0003H

IX.DE X=X+3

:.COMPUTE SETUP STEP(EL)

LD
LD
LD
Lo
tb
LD
CALL
LD
LD

INC
INC
DEC
DEC
DEC

tD

LD

A{IX+00H)

(BUF_ANG1+01},A

AIX+01H) TRANSFER SET ANG.(EL.} 3 BYTE
{BUF_ANG1),A T (BUF_ANG1)

AIX+02H)

{BUF_ANG1+0ZH}A :

D18 :SETUP STEP(EL.) = ELANG. /1.8

AD

{IY+00H)A  ;STORE SETUP STEP(EL} IN MEMORY

c JINCREMENT TIMES
Y JINCREMENT 1Y

IX

K X =1X-3

1X

A(IX+00H) LOAD PREVIOUS ANGLE
{HIGH BYTE)

B.lIX+06H} LOAD NEXT ANGLE
AHIGH BYTE}



LOW

FLT:

AB:

B_A

cP
JR
JR
LD
LD
CP
JR
JR
LD
LD
cP
JR
JR

B

CB.A J4F NEXT > PRE.GOTO B_A:
NZA B IF PRE. > NEXT GOTO A_B:
A(IX+01H} LOAD PRE.ANG. (LOW BYTE)
B.IX+07H) ;LOAD NEXT ANG.(LOW BYTE)
B

CB.A J4F NEXT >= PRE.GOTO B_A:
NZA_B  IFPRE. > NEXT GOTO A_B:

A IX+02H) LOAD PRE.ANG.{FLOAT BYTE)
B.{IX+08H) LOAD NEXT.ANG.{FLOAT BYTE)
B

CB_A JF NEXT > PRE.GOTO B A
ZB_A  IF NEXT = PRE.GOTO B_A:

{PRE.ANG. - NEXT ANG.}/ 1.8

Lo
LD
LD
LD
LD
LD
LD
LD
LD
o’
LD
LD
CALL
CALL
LD
CPL
ADD
LD
JR

A{IX+00H) TRANSFER PRE.ANG
(BUF_ANG1+01H}A .TO BUF_ANGH
AIX+01H)
{BUF_ANG1)A
A(IX+02H)
(BUF_ANG1+02H)A
A (IX+06H) TRANSFER NEXT ANG.
(BUF_ANG2+01H) A :TO BUF_ANG2
A (IX+07H)
(BUF_ANG2}A
A(IX+08H)
(BUF_ANG2+02RH) A
M_ANG  ;PRE.ANG. - NEXT ANG.
D1.8 :DEVIDE RESULT WITH 1.8
AD

TRASNFORM TO
AQMH :2'S COMPLEMENT
{I'Y+00H)A
STR

ANEXT ANG. - PRE.AANG.} / 1.8

LD

A [IX+06H) ;TRANSFER NEXT ANG.



STR:

M_ANG:

LD

LD
LD
LD

LD
LD
LD
LD
LD

LD
LD
INC
LD
LD

cP
JR

LD
ADD
INC
JP

LD
LD
LD
LD
LD
cpP
JR
Lo

(BUF_ANG1+01HLA TO BUF_ANG1
AX+07H)

(BUF_ANG1 A

A, (IX+08H)

{BUF_ANG1+02H).A

A {IX+00H) :TRANSFER PRE.ANG
(BUF_ANG2+01H}A ;TO BUF_ANG2
A (IX+01H}

{BUF_ANG2).A

A (IX+02H)

(BUF_ANGZ+02H).A

M_ANG  NEXT ANG. - PREANG.
D1.8 :DEVIDE RESULT WATH 1.8
AD

{IY+00H}, A :STORE STEPS IN MEMMORY

C JNCREMENT TIMES

HL{A_TIMES)

A HL

AA MULTIPLY VALUE IN REG.A WITH 2
C TIMES = TOTAL TIMES ?

Z.\W_SETUP JF YES :GOTO W_SETUP
AF NO TO BE CONTINUED

DE,0003H

1X.DE X=1X+3

A Ni=1Y + 1

SCP :TO BE CONTINUED

. [BUF_ANG1) - (BUF_ANG?)

HL,(BUF_ANG1) |LOAD 1ST.ANG.(H,L BYTE)
DE,(BUF_ANGZ) ;LOAD ZND.ANG.(H.L BYTE)
A.(BUF_ANG2+02H):LOAD 2ND. ANG.(FLOAT BYTE)
BA

A.[BUF_ANG1+02H),LOAD 1ST. ANG.(FLOAT BYTE)
B

NC,MF JIF 18T. > 2ND.GOTC MF:

AL



M001:
A10:

MF:

f.........QQO.QQ’Q.000..QQ.QQO.QO’..QQ.QQQOV”NT FOR SET U

W_SETUP:

LOD:

cP
JR
DEC
LD
JR
DEC

ADD
SuB
CP

sBC

. WD

LD
RET

LD
LD
ADD
LD
LD
LD
ouT
CALL
CALL
LD
out

INC
DJNZ

00H LOW BYTE(1ST.}=0 ?
NZ,M001 J4F NO GOTO M001

H :DECREMENT HIGH BYTE(1ST.)
L.OFFH :SET LOW BYTE(1ST.}=255

A1)

L :DECREMENT LOW BYTE{1ST.)

A[BUF_ANG1+02H)

AOAH ADD FLOAT{1ST.WITH 10

B FLOAT(IST.) - FLOATIZND.)
(CLEAR CARRY FLAG

HLDE HIGH,LOW{1ST.+HIGH LOWIIND.}

(BUF_ANGT)HL

(BUF_ANG1+02H) A:STORE RESULT TO BUF_ANG1

0

HL (A_TIMES})
AHL

AA

BA
HL{A_STEP}
A(HL)

(PA2LA

DELAY2
DELAY2
A00H
{PA2)A
DELAYZ
HL

LCD

M5M  :MINUS START TIME WITH 5 MINUTE
;AND STORE IN BUFFER
WAIT  WAIT FOR SET UP TIME

P.....O...O.....O........’...OQ..Q.Q.OQ...



CALL DSPCOM :SEND TO PC THAT 'SETTING UP ANT.’
(D AQ0H
LD  (ADDR20}.A
LD  (ADDR21IA
eseesessesesancssnss *SET UP ANTENNA AT START ANGLE .
SET UP ANT.(AZ.)
SET_AZ: LD HL,{A_STEP}
LD AMHLU :LOAD No.STEPS OF SETUP ANGLEIAZ.}
D EA
:..'......w"w *000
(D  (ADDR20).A
LD (BSTEP1J.A -STORE No.STEPS
cP 00H SETUP ANGLE = 0 ?
R Z.SET_EL 4F YES GOTO SET_EL
CALL PROV
cTot: IN APAZ) LOAD No.STEP FROM CT.1
cPL ‘COMPLEMENT VALUE FROM PA3
OUT  (PADIA
CALL DSP1 DISPLAY AZANG. TO LCD DISPLAY
cp £ No.STEP FROM CT.1 = SETUP STEP(AZ.)?
JR CMO1 " 4E < GOTO MO1
R NZ M02 JF *>* GOTO M02 : '=' CONTINUE
LD HL.(A_STEP}
INC  HL NCREASE POINTER TO No.STEP OF
ELSETUP
LD {A_STEP).HL
R SET_EL -GOTO SETUP EL ANGLE



Mo1:

M02:

SET_EL:

MBBBBBRBBBBRBRBBRBBBRRDPBRRBBRRB00N

RITZITZIIZZZIZTILILSL A A2 1222222
1

CT02;

N_STEP:

CALL  MOVE! “INCREASE AZ. ANGLE:

CALL  DELAY1

JR CT01

CALL  MOVE?2

CALL  DELAY1

JR CT04

:SET UP ANT.(EL}

D HL.IA_STEP}

LD AHL) :LOAD No.STEPS OF SETUP ANGLE(EL.)
LD EA

LD  (ADDR21.A

LD (B_STEP2L.A ‘STORE No.STEPS

cP 00H ‘SETUP ANGLE =0 ?

JR Z.N_STEP JF YES GOTO N_STEP

CALL PROV2

IN A(PA%) :LOAD No.STEP FROM CT.2

CPL ‘COMPLEMENT VALUE FROM PA4
OUT  ({PA2LA

CALL DSP2  :DISPLAY ELANG. TO LCD DISPLAY

cP E ‘No.STEP FROM CT.2 = SETUP STEP(EL }?
JR C.M03 1F *<* GOTO M0O3

JR NZ, M04 1F *>* GOTO M04 : =" CONTINUE
LD HL,(A_STEP}

INC HL NCREASE POINTER TO NEXT No.STEP
LD {A_STEP).HL

D ADTH

LD (B_TIMES},A -SET No.TIMES = 1



CALL  DELAYZ

ouT {PA2)A
CALL  DELAY?2
' IN A [PAZ)
CPL
’ QUT  (PA2JA
JR W_TRACK ‘WAIT FOR START TRACK
MO3: CALL  MOVE3 JINCREASE EL. ANGLE
CALL  DELAY1
JR CT02
o4 CALL  MOVE4
CALL  DELAY1
JR 01173

.....0...0ﬂ.'..“...lﬂl..'Q...Q..QQ..IDO..WA!T FOR START TRACKQ....D.O....“........0.0...0....0...

LOAD START TIME AND STORE IN BUFFER

W_TRACK: LD IY{A_ANG)
o A(IY+01H)
LD (YEAR),A

LD A {1Y+02H)
LD IMONTH).A
LD A (IY+03H)
LD (DANA

LD AlY+04H)
o {HOUR}A
LD A{1Y+05H)
LD (MINLA

LD A{IY+06H)
LD (SECLA

*

CALL  WAIT WAIT START TRACK



RYITYTTTYY LYY YY TR AT YRISLIL L1 L2 244 1) BRPDRBBRBRNPRBBERBBNRNBRRNERNRORERRRRRBQD0E
X TRACK ANTENNA

TRACK ANT.{AZ }
TRK_AZ: LD A (B_STEP1) LOAD PREVIOUS Neo.STEPSIAZ.}
LD EA

LD HL,(A_STEP}

LD A(HL  LOAD DIFFERENT OF No.STEPS(AZ.)
ADD AE :NEXT No.STEPS=PRE. +DIF.OF STEPS
LD EA

LD (B_STEP1),A ;STORE NEXT No.STEP(AZ.}

BRBRBRBRBNRPRBBRNRBBRBBBBBBRNNNER0B000
'

LD  A(ADDR20)

b cP 00H

JP NZ PROV4
(D AE
cp 0CH
JP ZPROV3
CALL PROV?
LD {ADDR20)LA
JP o)

PROVS: LD (ADDR20).A
JP TRKLEL

PROV4: D AE

LD (ADDR20),A

RIZTXIIZLI IR 22 2222222 d L d22 ]2
'

CT: iN APA3} LOAD No.STEP FROM COUNTER 1(AZ.}
CPL ) COMPLEMENT. VALUE FROM PAZ
ouT {PA2},A

CALL  DSP1 DISPLAY AZ ANG. TO LCD DISPLAY

cP E COMPARE NEXT No.STEP WITH No.STEP
FROM CCUNTER 1

JR CM1 IF">" GOTO M1



JR NZ M2 JF *<* GOTO M2 IF *=" CONTINUE
LD HL,(A_STEP)

INC HL JINCRESE POINTER TO NEXT No.STEP
LD (A_STEPYHL

CALL  DSPCOM :SEND BACK AZANG. TO PC

JR TRK_EL :GOTO TRACK ELEVATION

M1: CALL  MOVE1 ;INCRESE AZIMUTH ANGLE
CALL  DELAY1
JR T

M2 CALL  MOVE2 DECRESE AZIMUTH ANGLE
CALL  DELAY1
JR CT1
JTRACK ANT.(EL}

TRK_EL: LD A,(B_STEP2} :LOAD PRE.No.STEP(EL)
LD EA

Lo HL.(A_STEP}

LD A(HL)  :LOAD DIFF.OF No.STEP(EL)
ADD AE :NEXT=PRE. +DIFF.OF No.STEP
LD EA

LD (B_STEP2),A STORE NEXT No.STEP(EL)

PRERBBBRBBBBRBBUFBIRBEBERRBRRORBGNND

b  AJ(ADDR2Y;

cP 0cH

JP NZ,PROVE
b AE

cP ity

JP Z,PROVE
CALL PROVZ

LD  {ADDR21).A

JP CT2

PROVS: LD {ADDR21).A
JP CPT

PROVE: > AE

Lo (ADDR21}.A



CT2:

M3

M4

CPT:

ouT

cpP

JR
JR
JR

CALL
JR
CALL
CALL
JR
CALL

LD
LD,
INC
LD
ouT
cP
JR

LD
INC
LD

CALL
JP

A,[PA4} LOAD No.STEP FROM CT.2{EL)
:COMPLEMENT VALUE FROM PA4

{PA2)A

DSP2  :DISPLAY ELANG. TO LCD DISPLAY

E COMPARE NEXT No.STEP WITH No.STEP
FROM COUNTER 2

CM3  F '>* GOTO M3

NZM4  F <" GOTO M4

CPT  4F '= GOTO CPT

MOVEF INCRESE ELEVATION ANGLE

DELAY1

cT2

MOVE4 :DECRESE ELEVATION ANGLE

DELAY1

cT2

DSPCOM :SEND BACK ELANG. TO PC

HL.(A_TIMES}

B.(HL) :LOAD TOTAL No.TIMES IN THIS ROUND
A(B_TIMES) LOAD PRE.No.TIMES

A JNCRESE No.TIMES

(B_TIMES).A :STORE CURRENT No.TIMES

(PAZ}A

B

2 KBK_EL ;iF CURRENT No.TIMES=TOTAL No.TIMES

:GOTC KBK_EL
HL.(A_STEP)
HL JANCRESE POINTER TO NEXT No.STEP
(A_STEP).HL
A30S :ADD ALARM TIME WITH 30 SEC.
WAIT WAIT FOR NEXT 30 SEC.
TRK_AZ :GOTO TRACK AZIMUTH ANGLE



.!l..!ﬂ.ll“!!*Ql.ﬂ.!!!l.l.i‘&“.'ﬂ'.!."...KEEP BACK ANTENNA.......DQ....Q...ﬁ..ﬂl.........“ﬂ.ﬁﬁ..’.

b A00H :CLEAR FOR NO SHOW
LD  (ADDR&LA :DATE,TIME
CALL INIDSP3

KEEP BACK ANT.(EL}
KBK_EL: LD A00H
LD EA :SET No.STEP = 0

LD (B_STEPHA :STORE No.STEP(EL }
CT12: CALL DSP3 :DISPLAY ‘TURNING BACK' TO LCD
IN A{PAG)
) cPL
oUT  (PA2LA

IN A(PB4} CHECK 0 DEGREE

cP 00H :0 DEGREE ?

JR NZM14 IF *NO' GOTO M14

JR KBK_AZ IF 'YES' GOTO KBK_AZ

M4 CALL  MOVE4 DECRESE EL ANGLE
CALL  DELAY1
JR CT12
CALL INIDSP3

‘KEEP BACK ANT.(AZ.)
KBK_AZ: LD A00H
LD EA :SET No.STEP = 0

LD (B_STEP1}.A :STORE No.STEP(AZ ]
CT11: CALL  DSPZ :DISPLAY ‘TURNING BACK' TO LCD
IN A (PAS)



M12:

CPR:

ouT

cP
JR
CALL

JR

-

CALL
LD
LD
LD
cP
JP
JP

{PAZLA

A.[PB3) CHECK 0 DEGREE

00H .0 DEGREE ?

NZM12 IF 'NO* GOTO M12

DSP4  IF "YES' DISPLAY '0 DEGREE"AZ..EL} TO LCD
DELAYSM DELAY TIME 5 MINUTES

CPR ; AND GOTO CPR

MOVE2 ;DECRESE AZ.ANGLE

DELAY1

cm

DSPCOM ;SEND TO PC THAT ‘KEEPBACK ALREADY"
A,(ROUNDS} ;.LOAD TOTAL No.ROUND

BA

A(B_ROUNDS}  :LOAD CURRENT No.ROUND

B ;CURRENT No.ROUND=TOTAL No.ROUND ?
Z,TEST1 iF "YES' GO BACK TO MENU TRACK
SEARCH RETURN TO SEARCH NEXT ROUND

:5..........0. ...........0..........’Q’MOVE AN"‘ENNA ROUT'NEO....“.OO...OOO0.00.0................

MOVE™:

LROTATE ANT.{AZ.} RIGHT

LD
LD
RES
RES
RES
RES
LD
LD
RES
RES
RES
RES

A(B_EXC)
DA

0.0

10

20

3D
A{B_PHS1)
BA

7A

BA

5A

4A



OR D

OUT  (PABA  INC.ANG.IAZ)
LD (BEXCLA

RLC B

LD  AB

LD (B_PHS1)LA
RET

ROTATE ANT.{AZ.) LEFT

MOVE2: LD A(B_EXC)

LD DA
RES 0D
RES 1D

I RES 2D
PES 3D
LD AB_PHS1)
) BA
RES 7A
RES  6A
RES  BA
RES  4A

‘ OR D

ouT {PA1)A ;DEC.ANG.{AZ.}
LD {B_EXCILA

RRC B

LD AB

LD (B_PHS1LA
RET

:ROTATE ANT.(EL) RIGHT

MOVES: LD A (B_EXC)
LD DA
RES 7D
RES 6D

RES 5D



RES 4D
LD A,(B_PHS2}

LD BA
RES 3A
RES 2A
RES 1A
RES 0A
OR D

ouT {PA1).A INC.ANG.(EL)

LD (B_EXCLA
; RLC B
LD AB
LD (B_PHS2}.A
RET

b, ROTATE ANT.(EL} LEFT

MOVE4: LD A (B_EXC!
"1 DA
RES 7.D
RES 6.D
RES 5D
RES 40

LD A.[B_PHS2}

LD BA

RES 3A

RES 2A

RES 1A

RES 0A

OR D

out (PAT).A ;DEC.ANG.(EL.)

LD {B_EXC}.A
RRC B

LD AB

LD {(B_PHS2JA
RET



oo ¢ DELAY TIME 1 SEC. ¢

DELAYY: . PUSH HL

LD HLDLTY
D1: DEC  HL

PUSH HL

LD HL,OLT2
D2 DEC  HL

LD AH

OR L

JR NZ,D2

POP  HL

LD AH

OR L

JR NZ.D1

POP  HL

RET

.000.0000DQD.“00000.00005.“000“000050HOQ“Q“DDDELAY 'nME 2 SEC PRARBURBRUBRRRRDBABARDRRADBRBRNNBRENS’

DELAY2: PUSH HL

LD HLDLT3
D3 DEC HL

PUSH HL

LD HL,DLT2
D4 DEC HL

LD AH

OR L

JR NZ D4

POP HL

LD AH

CR L



JR NZ,D3
POP HL
RET

:....Q“O..“O..“..0O.QQOQQ.0...0.0““..0.......DELAY 'nME 5 M!N............“....Q.....'Q...Q“......l...

DELAYBM: PUSH  HL

. LD HL.,0258H
D5M T DEC HL
PUSH HL

LD HL,OFFFFH

. DSMZ: DEC  HL
D AH
OR L
JR NZ,D5M?2
POP  HL
LD AH
OR L

R NZDsM1
POP  HL
RET

r'Y's Y'Y Y senen DlSPLAY M. ANGLE.“O.......0...“..........“.......“.....

INPUT = REG.A
:OUTPUT = D_JAZ{HUNDRED},D_2AZ(TEN},D_NAZ({UNIT),D_FAZ(FLOAT)

DSP1: LD DA
LD B.A
PUSH DE
CALL M8 ANG. = STEP * 1.8

Lo A(BUF_ANG1)
Lo LA LOW BYTE -> REG.L
LD A(BUF_ANG1+01H)



LD HA HIGH BYTE -> REG.H
LD A(BUF_ANG1+02H)

LD CA :FLOAT BYTE -> REG.C
CALL  TR_ANG :TRANSFER ANG. (HEX -> ASCIl}

LD AB

LD {D_SAZLA

LD AD

LD (D_2AZ}A :STORE IN DISPLAY BUFFER
Lo AE ;

LD (D_1AZ).A .

LD A02EH :02EH ="'

LD {08032H).A

LD AC

LD (D_FAZ}A

CALL  DSLCD ;QUT TO LCD DISPLAY

POP DE
LD AD
RET
HRRDRNNNBENNN "ae ““DISPLAY EL ANGLE'Q.OQQ.QQ'Q.QQQQI.Q'...ﬂ’....'..ﬂ'......

INPUT = REG.A
:OUTPUT = D_3EL(HUNDRED!),D_2EL(TEN),D_1EL{UNIT).D_FEL{FLOAT)

DSP2: LD DA
' LD BA
PUSH DE

CALL M18 ANG. = STEP * 1.8

LD A [BUF_ANG1)

tD LA LOW BYTE -> REG.L
LD A {BUF_ANG1+01H)

LD HA HIGH BYTE -> REG.H
LD A{BUF_ANG1+02H)

LD CA :FLOAT BYTE -> REG.C
CALL  TR_ANG TRANSFER ANG. (HEX -> ASCII)
LD AB



Lo

LD
LD
LD
LD

LD
LD
CALL

POP

LD
RET

(D_JELLA

AD ;

{O_2ELLA :STORE IN DISPLAY BUFFER
AE

{O_1ELLA :

A02EH ;02EH ="

{08037H).A

AC

ID_FEL).A

DSLCD  :0UT TO LCD DISPLAY

-DE

AD

:.......................'............OOIDISPLAY 0 DEGREE (AZ.'EL) TO LCD...............l..........

DSP4:

H

Lo
LD
LD
LD
LD

LD
LD

LD
LD

LD
LD
LD
CALL
CALL
RET

A.020H :020H = NULL (ASCIl CODE)
{D_3AZ)A
{D_JELLA
{D_2AL)A
(D_ZEL)A

A,030H :030H = *0" (ASC!i CODE)
{D_1AZ}A
(D_1ELLA
{D_FAZ) A
(D_FELLA

A02EH ;02EH = " (ASCH CODE)
{08032H) A

(08037H).A

DSLCD DISPLAY TO LCD
DELAYZ DELAY TIME 2 SEC.



-.'..l...".0"......D'...'...Q.D...WA]T FOR A'LARM TIME ROUTINE FRABBURDIIGNBBRBRBPRBNBIBNIIRIIONS

ANPUT = (YEAR) {(MONTH},{DAY].{HOUR).{MIN},(SEC}

WAIT: LD AYEARI LOAD YEAR FOR WAIT
LD  BA
YER: L0  AJBYER LOAD YEAR FROM BUFFER(HEX)
B COMPARE YEAR
R NZLYER 1F NO GOTO YER
LD AIMONTH) LOAD MONTH FOR WAIT
‘b BA
MON: IN  A(C_MON) LOAD MONTH FROM RTC
CALL  BTH TRANSFORM BCD CODE TO HEX
¢ B COMPARE MONTH
JR NZMON IF NO GOTO MON
LD AJDAY) LOAD DAY FOR WAIT
D BA
DY: IN  AIC.DAY LOAD DAY FROM FTC
CALL BT TRANSFORM BCD CODE TO HEX
B8 COMPARE DAY
R NZDY 1F NO GOTO DY
LD AJHOUR) LOAD HOUR FOR WAIT
b BA
HOR: IN  A{C_HOR) LOAD HOUR FROM RTC
CAL BT TRANSFORM BCD CODE TO HEX
¢ B ‘COMPARE HOUR
R NZHOR 1F NO GOTO HOR
LD AMIN LOAD MINUTE FOR WAIT
b BA

MNT: IN A{C_MIN} ;.LOAD MINUTE FROM RTC



CALL  BTH TRANSFORM BCD CODE TO HEX
cP B -COMPARE MINUTE '

JR NZ ,MNT F NO GOTO MNT
LD A [SEC) :.LOAD SECOND FOR WAIT
LD BA
SCD: IN A{C_SEC) ;LOAD SECOND FROM RTC
CALL BTH TRANSFORM BCD CODE TQO HEX
cP B :COMPARE SECOND
JR NZ,SCD JIF l\.lO GOTO SCD
RET

;Q.QQQDQ.QQ...QQQQQQ...QQ.Q...Q..Q...ADD ALARM 'nME VVITH 30 SEC..IQ...Q.Q.ﬁ..OQQ...OI.O.Q.QI..“.Q

INPUT = (YEAR),{IMONTHY),(DAY)L{MONTH).{HOUR.(MIN)ISEC)
:QUTPUT = (YEAR},(MONTH}.(DAY),(MONTH},(HOUR),(MIN).(SEC)

A0S PUSH BC
PUSH DE
PUSH HL
LD A{YEAR)
LD HA YEAR -> REG.H

LD A MONTH}

Lb LA :MONTH ->REG.L

Lb A[DAY)

LD BA DAY -> REG.B

Lb A,(HOUR}

LD CA HOUR -> REG.C

Lb A, (MIN}

LD By :MINUTE -> REG.D

LD A,ISEC)

LD EA :SECOND -> REG.E
ADD  AJQFH :ADD SECOND WATH 15

LD E.A



cp 03CH :SECOND >=607

JP C.STO_T AF NO GOTO STO_T
SUB 03CH ;. YES SUBTRACT SECOND WITH 60
LD EA

INC D. JNCREASE MINUTE

LD AD

CP 03CH MINUTE =607

JP NZ,STO_T JF NO GOTO STO_T

LD D.00H . YES SET MINUTE = 0
INC C JINCREASE HOUR

LD AC

CP 018H HOUR =247?

Jp V NZ,STO_T JF NO GOTO STO_T

LD C.00H : YES SET SECOND =0
LD AL LOAD MONTH

cpP 01H ;= JANUARY ?

JR Z.JAN1 JF YES GOTO JAN1

cp 02H ;= FEBUARY ?

JR Z,FEB1 IF YES GOTO FEB1

cP 03H .= MARCH ?

JR ZMAR1 JF YES GOTO MAR1
cP 04H = APRIL ?

JR ZAPR1 JIF YES GOTO APR1
cP 05H = MAY ?

JR ZMAY1 JIF YES GOTO MAY1
cp 06H =JUNE?

JR ZJUN1 JF YES GOTO JUNA1
cP 07H =JuLy ?

JR Z,Jut1 JF YES GOTO JuL1
cP 08H ;= AUGUST ?

JR ZAUGY JF YES GOTO AUGH
CP 0SH ;= SEPTEMBER ?
JR Z.5EP1 4F YES GOTO SEP1
CP - 0AH .= OCTOBER ¢

JR Z,0CT1 AF YES GOTO OCT1



INC.DAY:

JANT:

COMP_D

FEB1:
DEV_4&

DAY_28:

CpP
JR

cP
JR

LD
INC
LD
ce
JR

JR

INC
JR

LD
cpP
JR
LD
INC
JR

Lo
SUB
cp
JR

JR
LD
cP
JR
LD
ce

0BH
Z,NOV1
AB

01FH

NZ INC_DAY
B.01H
LO0MH

H

AH

064H
NZ,STO_T
H.00H
STO_T

B
STO_T

AB
01FH

NZ INC_DAY
B.OMH

L

STO_T

AH

04+

04H
NC.DEV_4
00H
Z,DAY_29
AB

01CH
COMP_D
AB

010H

.= NOVEMEER ?
JF YES GOTO NOV1
:LOAD DAY {MONTH = DECEMBER)
DAY =317
JF NO GOTO INC_DAY
YES SET DAY =1
SET MONTH = JANUARY

JINCREASE YEAR

YEAR = 100 ?

JJF NO GOTO STO_T
YES SET YEAR =0

:GOTO STO_T

JNCREASE DAY
:6OTO STO_T

LOAD DAY
DAY =317
JJF NO GOTO COMP_D
YES SET DAY =1
INCREASE MONTH
GOTO STO_T

;LOAD YEAR
RESULT = YEAR - 4
RESULT < 47?

JF NO GOTQC DEV_4
RESULT =07

AF YES GOTO DAY_29
:LOAD DAY

DAY =287

:GOTO COMP_D
LOAD DAY

DAY =297



MAR1:

APR1::

MAY1:

JUNT:

JULT:

AUGT:

SEP1:

OCTt:

NOVT:

JR

LD
cp
JR

cp
JR

LD
cp
JR

cP
JR

LD
ce
JR

LD
cP
JR

LD
CP
JR

LD

ce

JR

Lb

COMP_D

AB
01FH
COMP_D

AB
01EH
COMP_D

AB
01FH
COMP_D

AB
01EH
CoMP_D

AB
01FH
COMP_D

AB
01FH
COMP_D

AB
09EH
COMP_D

AB
01FH

CoOMPD

AB

:G0TO COMP_D

:LOAD DAY
.DAY =317
:GOTO COMP_D

:LOAD DAY
DAY =307
:GOTO COMP_D

LOAD DAY
DAY =317
:GOTO COMP_D

LOAD DAY
.DAY =307
:GOTO COMP_D

:LOAD DAY
DAY =317
:GOTO COMP_D

LOAD DAY

DAY = 317
:GOTO COMP_D

‘LOAD DAY
DAY =307
GOTO COMP_D

LOAD DAY

DAY =317

:GOTO COMP_D

;LOAD DAY



cpP 01EH DAY =307

JR COMP_D :6OTO COMP_D
STO_T: LD AH

LD {YEAR).A ;STORFE YEAR

LD AL

LD {MONTH)A ;STORE MONTH

LD AB

LD {DAYLA :STORE DAY

LD AC

LD {HOURJA :STORE HOUR

LD A:D

LD (MIN}A :STORE MINUTE

LD AE

LD (SECLA :STORE SECOND

' POP HL

POP DE

POP BC

RET

.QQOOOOQO““O'OOQCOQOOOO0.0.00000000M'NUS ALARM ﬂME W'TH 5 MlNUTE...OO0.0000QOOO0.0.QOO..Oﬂ....

ANPUT = [YEAR),(MONTH},{DAY},IMONTH), (HOUR),{IMIN},{SEC)
QUTPUT = (YEAR}L{IMONTH),(DAY), (MONTH),(HOURY),{MIN},(SEC)

MbM: PUSH BC
PUSH Dt
PUSH HL
LD A.[YEAR)
LD HA YEAR -> REG.H

Lo AMONTH)
Lo LA MONTH -> REG.L



LD
cP
JP

ce
JP
LD
cpP
JP
LD
cp
JR
CP
JR
cP
JR
ce
JR
ce
JR
ce
JR
cP
JR
cP

JR

A (DAY)
BA
A(HOUR}
CA

A (MIN)
DA

A (SEC)
EA

AD

05H
NC,DEC_5M
AC

00H
NZ,DEC_HOUR
AB

01H
NZ,DEC_DAY
Al

OCH

7.DCB

0BH

Z.NOV

0AH

2.0CT

09H

Z.SEP

08H

ZAUG

07H
ZJULY
0sH
Z,JUNE
05H
ZMAY

DAY -> REG.B
‘HOUR -> REG.C
‘MINUTE -> REG.D

SECOND -> REG.E

MINTUE >= 57

JF YES GOTO DEC_5M

HOUR =107

J4F NO GOTO DEC_HOUR

DAY = 18T ?

JF NO GOTC DEC-DAY

:MONTH = DECEMBER ?

JF YES GOTO DEC
:NOVEMBER ?

JIF YES GOTO NOV
:OCTOBER ?

JIF YES GOTO OCT
:SEPTEMBER ?

J4F YES GOTO SEP
AUGUST ?

{F YES GOTO AUG
JULY ?

JF YES GOTO JULY
JUNE ?

JF YES GOTO JUNE
MAY ?

JIF YES GOTO MAY



JAN:

DEC_YEAR

FeB:

MARCH:

SUN:

FEB2S:

APR:

cP
JR
cP
JR
cP
JR

LD
LD

cp
JR
LD
DEC
JR

DEC
Lo
JR

DEC
LD
SUB
cP
JR
cP
JR
LD
JR
LD
JR

DEC

JR

04H
ZAPR
03H
Z.MARCH
02H
LfFEB

L,OCH

B.OTFH

AH

00H
Nz,DEC_YEAR
H.064H

H

INC_HOUR

L
B.01FH
INC_HOUR

L

AH

04H

04H
NC.SUN
00H
ZFEB29
8.1CH
INC_HOUR
B.1DH
INC_HOUR

L
B,01FH
INC_HOUR

APRIL ?
JIF YES GOTO APR
MARCH ?
JAF YES GOTO MARCH
;FEBUARY ?
J4F YES GOTO FEB ,GOTO JAN

;BACK TO DECEMBER
:SET DAY = 31TH

YeAR =107

JF NO GOTO DEC_YEAR
YES SET YEAR = 100

:DECREASE YEAR

;GOTO INC_HOUR

:BACK TO JANUARY
;SET DAY = 31TH
:GOTO INC_HOUR

:BACK TO FEBUARY

YEAR [ 4

1S THERE 29TH FEB. IN THIS YEAR ?
JIF YES GOTO FEB29
NO SET DAY = 28TH
:GOTO INC_HOUR
:SET DAY = 29TH
:GOTQ INC_HOUR

BACK TO MARCH
SET DAY = 31TH
:GOTO INC_HOUR



MAY: DEC L :BACK TO APRIL

) B.01EH ‘SET DAY = 30TH

JR INC_HOUR -GOTO INC_HOUR
JUNE: DEC L ‘BACK TO MAY

) B.01FH -SET DAY = 31TH

JR INC_HOUR -GOTO INC_HOUR
JULY: DEC L ‘BACK TO JUNE

LD B.01EH ‘SET DAY = 30TH

JR INC_HOUR -GOTO INC_HOUR
AUG: DEC L -BACK TO JULY

) BOIFH 'SET DAY = 31TH

' JR INC_HOUR -GOTO INC_HOUR

SEP: DEC L :BACK TO AUGUST

) B,01FH ‘SET DAY = 31TH

JR INC_HOUR -GGTO INC_HOUR
oCT: DEC L ‘BACK TO SEPTEMBER

LD B,01EH -SET DAY = 30TH

JR INC_HOUR :GOTO INC_HOUR
NOV: DEC L ‘BACK TO OCTOBER

LD B,01FH ‘SET DAY = 31TH

JR INC_HOUR :GOTO INC_HOUR
DCB: DEC L ‘BACK TO NOVEMBER

LD B.01EH ‘SET DAY = 30TH

JR INC_HOUR -GOTO INC_HOUR

DEC_DAY: DEC B ;:DECREASE DAY



INC_HQUR: LD AC

ADD  AQ18H :ADD HOUR WITH 24

LD CA
DEC_HOUR: DEC c ‘DECREASE HOUR

LD AD

ADD  AOD3CH :ADD MINUTE WITH 60
DEC_BM: sUB 05H :SUBTRACT MINUTE WITH b

LD DA

LD AH

LD . (YEAR).A :STORE YEAR

b AL
LD (MONTHLA :STORE MONTH
LD  AB
LD (DAVIA :STORE DAY
D AC '
LD  (HOURIA :STORE HOUR
D AD
D (MINLA ‘STORE MINUTE
D AE
LD (SECLA 'STORE SECOND
POP  HL
POP  DE
POP  BC
RET

cosenensspfINUS ALARM TIME WITH 10 MINUTE®#sesssssesssssnnssonsssansense

INPUT = (YEAR),IMONTH),{DAY).{MONTH},{HOUR),{MIN).{SEC}
‘OUTPUT = (YEAR},(MONTH}, (DAY}, (MONTH},(HOURL(MIN).{SEC)

M 10M: PUSH BC



PUSH DE

PUSH HL
LD A(YEAR)
LD HA YEAR -> REG.H

LD A (MONTH)

LD LA :MONTH -> REG.L
LD A [DAY]
LD BA DAY -> REG.B

LD AHOUR)

D CA HOUR -> REG.C
LD AMIN

LD DA MINUTE -> REG.D

LD AISEC)

D  EA SECOND -> REG.E

D AD

P oaH MINTUE >= 10 ?

P NCDEC_1M  :IF YES GOTO DEC_10M
D AC

P O0H HOUR = 0 ?

JP  NZDEC_HOURZ jF NO GOTO DEC_HOUR?
LD AB

P OH DAY = 15T ?

Je NZ,DEC_DAY2 JF NO GOTO DEC22_DAY2

LD AL

cP 0CH :MONTH = DECEMEER ?
JR 7,0CB2 JF YES GOTO DCB2

cpP 0BH ;NOVEMBER ?

JR Z2.NOV2 JF YES GOTO NOV2

cP 0AH .OCTOBER ?

JR 7,0CT? AF YES GOTO 0CT2

cP 0%H :SEPTEMBER ?

JR Z,5EP2 J{F YES GOTO SEPZ



JANZ:

DEC_YEARZ:

FEB2:

MARCHZ:

SUNZ:

JR
cP
JR
cP
JR
cP
JR
cP
JR
ce
JR
cP
JR

LD
LD
b
cpP
JR
LD
DEC

JR

OEC
LD
JR

b
suB
cp
JR
ce
JR

08H
LAUG2
07H
Z,JuLyY2
06H
Z,JUNE2
05H

I MAY?2
04H

L APR2
03H

I MARCH2
02H
1,FEB2

L.OCH

B.01FH

AH

00H
NZ,DEC_YEAR2
H.064H

H

INC_HOUR2

L
B.01FH
INC_HOUR?

DEC L
AH

04H

04H
NC.SUN2
00H
Z,FEB28_2

AUGUST ?

IF YES GOTO AUG2
JULY ?

IF ¥ES GOTO JULY2
JUNE ?

{F YES GOTO JUNE2
MAY ?

1F YES GOTO MAY2
APRIL ?

IF YES GOTO APR2
‘MARCH ?

JF YES GOTO MARCH?
[FEBUARY ?

IF YES GOTO FEB2 ,NO GOTO JAN2

.BACK TO DECEMBER
:SET DAY = 31TH

YEAR =07

JJF NO GOTO DEC_YEAR2
YES SET YEAR = 100

:DECREASE YEAR

:GOTO INC_HOUR2

BACK TO JANUARY
:SET DAY = 31TH

:GOTO INC_HOUR2

:BACK TO FEBUARY

YEAR / 4

1S THERE 28TH FEB. IN THIS YEAR ?

AF YES GOTO FEB29_.2



FEB29_2: LD

APRZ

MAY2:

JUNEZ:

JULYZ:

AUG2:

SEP2:

oCT2:

NOV2:

LD
JR
B.10H
JR

DEC
LD
JR

DEC
LD
JR

DEC
Lo
JR

DEC
LD
JR

DEC
LD
JR

DEC
LD
JR

DEC
LD
JR

DeC
LD

B.1CH : NO SET DAY = 28TH
INC_HCUR?2 ;GOTO INC_HOUR2
:SET DAY = 29TH

INC_HOUR? :GOTO INC_HOUR2
L :BACK TO MARCH
B.01FH :SET DAY = 31TH
INC_HOUR? :GOTO INC_HOUR2
L BACK TO APRIL
B.01EH :SET DAY = 30TH
INC_HOUR2 :GOTO INC_HOUR?
L .BACK TO MAY
B.01FH :SET DAY = 31TH
INC_HOUR2 :GOTO INC_HOUR2
L :BACK TO JUNE
B.01EH :SET DAY = 30TH
INC_HOUR2? :GOTO INC_HOUR2
L BACK TO JULY
B8.01FH :SET DAY = 31TH
INC_HOUR? :GOT3 INC_HOUR2
L :BACK TO AUGUST
B.01FH :SET DAY = 31TH
INC_HOUR2 :GOTO INC_HOUR2
L BACK TO SEPTEMBER
B.01EH :SET DAY = 0TH
INC_HOUR? :GOTO INC_HOUR2
L BACK TO OCTOBER
B.01FH SET DAY = 31TH



DB

DEC_DAY2:

INC_HOURZ:

DEC_HOURZ:

DEC_10M:

JR

DEC

JR

DEC

LD
ADD
LD

OEC
LD
ADD
SUB
LD

LD
LD
LD
LD
LD

LD
LD
LD
LD
LD
LD

POP
pop

RET

INC_HOUR?

L
B.01EH
INC_HOUR2

AC
A018H
CA

AD
A 03CH
0AH
DA

AH

:GOTO INC_HOUR?
:BACK TO NOVEMBER
:SET DAY = 30TH

:GOTO INC_HOUR2

:DECREASE DAY

:ADD HOUR WATH 24

‘DECREASE HOUR

:ADD MINUTE WITH 60
:SUBTRACT MINUTE WITH 10

{YEAR}.A ;STCRE YEAR

AL
(MONTHLA
AB
(DAY} A
AC
(HOURJA
AD
{MIN}LA
AE

{SEC).A

HL
DE
BC

.STORE MONTH

:STORE DAY

STORE HOUR

:STORE MINUTE

:STORE SECOND



JANPUT = REG.B(STEP)

QUTPUT = (BUF_ANG1) 3 BYTE

M1.8

LOP:

CON1:

CALL

LD
PUSH
PUSH
LD
LD
LD
LD
LD
ADD
cp
JR
LD
INC_L
DEC

cP
JR
LD
LD
LD
LD
LD
LD

POP
POP
RET

AB
BC
HL

BA

C.00H
L,00H
H.00H
A08H

AC
0AH
NC.CARRY_L
CA

B

AB

00H

NZLOP

AC
{BUF_ANG1+02H).A
AL

(BUF_ANG1A

AH
(BUF_ANG1+01H).A

HL
BC

ANGEL = STEP * 1.8



CARRY_L SUB  0AH

b CA
CALL INC_L
JR  CONi

INCL LD AL
P OFFH
JR  ZCARRY.H

INC L
RET

CARRY_H: LD L,00H
INC H
RET

;.........0..00000...0..QQ........O........STEP = ANGLE-/ 1'8...................Q.......QQ......QQ.Q.

INPUT = [BUF_ANG1) 3 BYTE
QUTPUT = REG.DISTEP)

D1.8 PUSH BC
PUSH HL
LD A(BUF_ANG1+01H);
LD HA
LD A[BUF_ANG1) LOAD ANGLE
LD LA
LD A (BUF_ANG1+02ZH};

LD CA

LD D.00H :SET STEP=0
LP: . Lo AC

cpP 08H

JR NC.DEC_C0 IF F-BYTE>=§ GOTO DEC_CO
LD AL
cpP 00H L. 8YTE=07?



JR Nz.DEC_LO0 IF NO GOTO DEC_LO
LD AH

cp OCH s H_BYTE=0Q ?

JR NZ,DEC_HG :IF NO GOTO DEC_H0

POP HL
poP BC
RET
DEC_CO: SuB 08H :F_BYTE=F_BYTE-8
LD CA
LD AL
E CP 00H s LLBYTE=0 ?

JR NZ,DEC_L1 iF NO GOTO DEC_L1
LD AH

cP 00H s H_BYTE=0 ?

JR NZ,DEC_H1 IF NO GOTO DEC_H1

ouT_Y; INC D INCREMET STEP
R P

DEC_LI: DEC L L_BYTE=L_BYTE-1

ouT_0: D AC
ADD  AOAH  F_BYTE=F_BYTE+10
JR  DECCO

DEC_Ho: DEC H H_BYTE=H_BYTE-1

LD L.0FFH L_BYTE=255

JR ouT_0

DEC_L™: DEC L L _BYTE=L_BYTE-1
JR ouT_1

DEC_H: DEC H H_BYTE=H_BYTE-1

LD L.OFFH L_BYTE=256
JR QUT_1

:lQ.Q.h.QOQ..DD..OO..Q..OQ'..OO.'.QQ.TRANSFORM ANGLE tHa - ASCII)...QQQ'Q..Q...........l........

JNPUT = REG.H(HIGH),L{LOW},CIFLOAT}
:OUTPUT = REG.B(HUNDRED),D(TEN),E(UNIT),C(FLOAT)



DvV100:

TRF_B:
STO_B:

CP_SC:

[BYATIN

LD
ADD
LD

LD
LD
cP
JR
LD
CpP
JR
LD
CP
SEC
INC
LD
cp
JR
LD
cpP
JR
JR

LD

LD
LD
cP
JR
SuB
INC
CcP
JR

AC
A 030H
CA

B.0OH
AH

00H
NZ,bv100
AL

064H
C.CP_SC
DE.0064H
A

HL.DE

B

AH

00H
NZ,Dv100
AL

064H
NC.DV160
STO_B
A03CH
BA

D,00H
AL

0AH
CHA
0AH

D

0AH
NC.DV10

;LOAD FLOAT BYTE (HEX)
:TRANSFORM HEX TO ASCH CODE

;FLOAT BYTE(ASCI} -> REG.C

;SET THIRD DIGIT {100) = 0

HIGH BYTE =07
AF NO GOTO DV100

LOW BYTE >= 100 ?
4F NO GOTO CP_SC

.CLEAR CARRY FLAG

;SUBTRACT ANG.(HIGH,LOW BYTE} WITH 100

JNCREASE THIRD DIGIT

HIGH BYTE=07?
JF NO GOTO Dv100

;LOW BYTE >= 100 ?
J{F YES GOTO DV100
NO GOTO STO_B
;TRANSFORM HEX TO ASCIl CODE
THIRD DIGIT (ASCH} -> REG.B

-SET SECOND DIGIT{10} = 0

LOW BYTE >= 10 ?

JF NO GOTO H_A

SUBTRACT LOW BYTE WITH 10
JINCREASE SECOND DIGIT
LOW BYTE >= 10 7

JIF YES GOTO DV10



LD EA :FIRST DIGIT (ASCIl} -> REG.E

LD AD :LOAD SECOND DIGIT(HEX)

ADD  A30H TRANSFORM HEX TO ASCII CODE
D ) DA :SECOND DIGIT (ASCIl} -> REG.D

RET
e o **TRANSFORM HEX TO BCD CODE***#*enessne ve
INPUT = REG.A
OUTPUT = REG.A
HTE: PUSH BC

PUSH DE

PUSH HL

LD D,00H  ;SET 1ST DIGIT =0

JR C.HN
SUB 0AH IND DIGIT = A 10

NC D
JR C10
HN: LD B.04H
sL: SLA D ;SHIFT LEFT 4 TIMES FOR
DINZ S :CREATE 2ND DIGIT (HIGH NIBLE}
OR D :COMBINE 187,2ND DIGIT
poP HL
poP DE
POP BC
RET

:.......0....0...0000.0.0..00‘...~0.‘[‘RANSFORM HEX TO ASC“ CODE.O...Q...h.00..0...&....'.........

JNPUT = REG.A
;OUTPUT = REG.H{UNITL.LTEN)



HTA: PUSH BC

Lo B.A

LD LOOH  ;SET 1ST DIGIT =0
COA: cP 0AH

JR CAIE

SuB 0AH 2ND DIGIT = A/ 10

INC L
JR COA
AE ADD A030H TRANSFORM HEX TO ASCH
LD HA
LD AL

ADD A030H TRANSFORM HEX TO ASCH

LD LA
LD AB
POP BC

RET

:.'...Q.QQQQ'QlQQQO'QQQQQQQQQQQQQQQQQTRANSFORM BCD CODE TO HEXQQ.QQQQ‘...'Q..Q'Q'Q..IQQ.O....Q.

LN

INPUT = REG.A
OUTPUT = REG.A

BTH: PUSH BC
PUSH DE
PUSH HL
LD D.A
RES 70

RES 6D ;RESET HIGH NIBLE FOR
RES 5.0 .CREATE 15T DIGIT

RES 4D
LD B.04H
SR. SRL A ;SHIFT RIGHT 4 TIMES FCR

DINZ SR ;CREATE 2 ND DIGIT



LD

DINZ
ADD
POP
POP
POP
RET

;......5......“.............OOTPANSFORM BCD CODE TO ASC” CODE....Q"...l......'.l.l..ﬁ.........

JNPUT = REG.A(BCD}

EA

B,0SH

AE  2ND DIGIT=2ND DIGIT * 10
AD

AD 18T DIGIT + 2ND DIGIT
HL

DE

BC

OUTPUT = REG.HUNIT}L{TEN]

BTA: PUSH

SHFRI SRL
DJNZ

ADD
D

POP
PoP

HA
LA

7H

6H  RESET HIGH NIBLE FOR
5H  CREATE 15T DIGIT

4H '

AH

AO30H TRANSFORM HEX TO ASCI
HA

B,04H

L SHIFT RIGHT 4 TIMES FOR
SHFR  :CREATE 2 ND DIGIT

Al

A030H -TRANFORM HEX TO ASCIl
LA

AF

BC



RET

:QQ..Q..QQ...Iﬂ.““h““ﬁﬂ..ﬂ“.........lbJTERRUPT SERV‘CE ROU'ﬂNE OF RTC..Q........Q...Q.....0.0......

TIME: PUSH AF
PUSH BC
PUSH DE
PUSH HL

IN  A({0BOH) LOAD INT.STATUS REG.

LD C.00H ;. YES SET CHANGE YEAR =0
IN A (C_MON} -LOAD MONTH FROM RTC
CALL  BTA TRANSFER BCD TO AsClI

LD (D_MON},HL :STORE MONTH IN BUFFER

CALL BTH ;TRANSFORM BCD TO HEX
cP OCH MONTH = 127
JR NZ,RDAY 4F NO GOTO RDAY
INC c . YES INCREASE CHANGE YEAR
RDAY: IN A{C.DAY) :LOAD DAY FROM RTC
. CALL  BTA TRANSFORM BCD TO ASCHI
LD (D_DAY)HL :STORE DAY IN BUFFER )
CALL BTH TRANSFORM BCD TO HEX
cpP 01FH DAY =317
JR NZ,RHOR J{F NO GOTO RHOR
INC c : YES INCREASE CHANGE YEAR
RHOR: IN A(C_HOR) :LOAD HOUR FROM RTC
_ CALL BTA TRANSFORM BCD TO ASCHI
k LD (D_HOR},HL :STORE HOUR IN BUFFER
CALL BTH ;TRANSFORM BCD TO HEX
cP 017H HOUR =237
JR NZ RMIN JIF NO GOTO RMIN

INC C : YES INCREASE CHANGE YEAR



RMIN:

RSEC:

LSEC:

RTB:

N AIC_MIN)
CALL  BTA

LD (D_MIN) HL
CALL BTH

cP 038H

JR NZ.RSEC
INC ¢

IN A(C_SEC)
CALL  BTA

LD {D_SEC},HL
CALL BTH

cP 038H

JR NZ.RTB

D AC

cP 04H

JR NZ RTB

IN A(C_SEC)
cP " ooH

JR NZ LSEC
D HL.0000H
(D.  (D_SEC)LHL
D A[BYER)
INC A

cP 064H

JR NZ STYR
LD ADOH

LD (B_YER}.A
CALL  HTB

CALL  ETA

D (D_YER) HL
(D AUL3AH

LD {08029H) A

LOAD MINUTE FROM RTC
TRANSFORM BCD TO ASClI
:STORE MINUTE IN BUFFER
:TRANSFORM BCD TO HEX
MINUTE =58 ?
4F NO GOTO RSEC

YES INCREASE CHANGE YEAR

:LOAD SECOND FROM RTC
TRANSFORM BCD TO ASCHI
:STROE SECOND IN BUFFER
-TRANSFORM BCD TO HEX
.SECOND = 58 7
J4F NO GOTO RTB

YES CHECK CHANGE YEAR
CHANGE YEAR = 47
JF NO GOTO RTB
:LOAD SECOND FROM RTC
SECOND = 0 ?
J4F NO GOTO LSEC

YES STORE SECOND IN BUFFER

INCREASE YEAR
'YEAR = 100 ?

{F NO GOTO STYR

. YES CLEAR YEAR=0

STORE YEAR IN BUFFER(HEX)
TRANSFORM HEX TO BCD CODE
TRANSFORM BCD CODE TO ASCII
:STORE YEAR IN BUFFER(ASCII}

‘, O:;AH = .:l
:STORE IN DISPLAY OF TIME



LD (0802CHLA

CALL  DST :SHOW CURRENT TIME ON LCD

IN  AL0BOH} ENABLE RTC INT.

POP  HL
POP  DE
POP  BC
POP  AF
El ENABLE INT.CPU
RET
eoesnsenses eeessssseessasseerstrensssIterOeteOnAtIILRRELIRLS
PROV1: PUSH DE
PUSH AF
X0: IN  APAR
OUT  (PAZIA
CP OOH
R ONZXI
CALL DSP1
CALL MOVE!
CALL DELAY1
R X0
Xt . POP AF
POP DE
RET
PROV2: PUSH DE
PUSH AF
X3: N APAG
OUT  (PAZIA
CP OO0H
R NZX4
CALL DSP?2

CALL MOVE3



CALL DELAM

R X3
Xé: POP  AF

POP DE

RET
asnsrroonee ensnnssensseressunsey
STN: DFB ' OSCAR9 '
STNZ: DFB ' OSCAR-10 *
STNG: DFB " ZU-NUCH *
STN4: DFB 'KIANG-RINK'
STNE: DFB * CHAI-KIK *
TAB15: DFB "MAIN MENU'
TAB16: DFB 1. TRACKING'
TABT?:+ DFB 2. UPDATE'
TAB18: DFB "MENU UPDATE®
TAB19: DFB “1. REAL TIME’
TAB20: DFB 2. SAT. NAME"
TABY: DFB "MENU TRACKING'
TAB2: DF8 “1. COMPUTER"
TABS: DFB 2. MAIN BOARD'
TAB4: DFB "MODE'
TAB12: DFB "MENU COMP.'
TAB12: DFE “1. BD.<->COMP.*
TAB14 DFB 2. DATA ONLY'
TABS: DFB ‘ROUND'
TABS: DFB 'SATELLITE NUM.’
TABY: DFB "YY-MM-DD"
TABS: DFB 'HR-MN-5C*
TABY: DFB ‘NUMBER DATA"

w“DEFiNE DISPLAYQQOO...“Q.OQQ..“...OOQO.Q.D.QQQQQ........



TAB10:
TAB11:

TAB21,

TAB22:
TAB23:
TAB24:
TABZ5:

TABZ6:
- TAB27:

TAB28:
TAB2S:

DFB
DFB

DFB

DrB
DFB
DFB
DFB

DFB
DFB

DFB
DFE

"AZIMUTH ANGLE’
‘ELEVATION ANGLE'

*SATELLITE NAME'

WAITING FOR*
*‘SEND AND RECEIVE®
"WITH COMPUTER®

[TTTTTTLY Y 2L

'SAT.
‘AZ EL

TURNING BACK ANT'
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ANSEIAT orbital elements A 1 i) gl

Satellite: oscar-9
Catalog number: 12888
Epoch time: 86363.03895333 !

-

Mon Deo 29 00:56:06.567 1986 UTC ; -
Element set: 980
Inclination: 976531 deg ¥
RA of node: 104737 deg
Eccentricity:  0.000393%
Arg of perigee:  93.8871 deg
Mean anomaly:  266.4785 deg - !

b gm

Meen motion: 1529098773 rev/day
Decay rate: 1.7746-05 rev/dayr2
Epoch rev: 29073

Semi major axis; 6853.606 km

Anom period:  94.173118 min .
Apogse: 499077 km
Pengee: 493683 km

Ref pengee: 3284 05584255

s

Mon Dec 29 01 :20:33.436 1986 UTC
Beacon: 1458250 MHz
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SATELLITE NAME.  : OSCAR-8 !
YEAR : 86 i
MONTH 4 F
DAY : 21 4
START HOUR (UTC) 3 .
DURATIONS (DAYS) : 018
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oscar-9 Element Set 980
Grid FNOO Pittsburgh

Doppler caloulated for freq = 146.826000 MHz ¢
' Sundsy 21 Apr96 —Orbit # 81185— s
UTC. Az El Doppler Ranges Height Lat Long Phase(360) |
071745 1008 00 2227 2476 458 34 55 20
0718:00 990 00 2130 2410 458 34 55 21
071815 972 18 2025 2348 458 35 65 21
071830 936 18 1911 2289 4568 38 55 22
071845 918 18 1787 2234 458 37 5§ 23
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