a . 1 < v '
TLUURRA TR TUNBIR1DIL NINRITFLAUNARLRAT

SATTELITE TRACKING SYSTEM BY STEPNOTOR

Tag

- al <
RIBUTIAD ATITLUET
x 4
WIEAUA  RYANA

v (A
WIHARY AVTTRWLRTY

- “ ¥ 4 < o - a v a
UTmmwuwunuLUuauunuqnaqnﬂ13nuﬂa1uuangn1ﬂ1mm11ﬁ1n11uumna
-, o
n1911w1ﬁ1n11u18uu91u§u
o a} v v [y
ﬁnwuutnaTuTaauTsaauLnaﬁtaﬁqmnn11aﬁan1zuw

dnn98nw 2536



L a {
UTggiuwurina1Ane 12536
- £y
nﬂnaﬂﬂ1ﬁ1ﬂ11u1=nuavuqu
4{ - L] Y] o~
nmz%ﬁ1n11uﬁ1aa1dn1uutnﬂTuTaaw1zaauLn51nwﬁgmnuﬁ1a1nn1suq
4 a . ' a4 v ¢
1989 TEULARRTNAUWRYAIILINEURIARLAUNA LR T

SATTELITE TRACKING SYSTEM BY STEPMOTOR
Hiang
¥
k] o [
UNAUTTAR ATITIWHT 33100182
'S
UIEAIUA - ANANA 33100371

WIEBTAN AITTAL3TY 32100519

ﬁﬂanﬂﬂﬂﬂﬁ%ﬁﬂ%ﬁﬁﬂTTMTSUUHQUQN

fa
CREREERBIRTIE ]

aq?a NHW’N-\,(-)OQ/M__

. v {
RT. uUNIe ‘131,5”{8

033200



unfaganiu’ing

UNAREAATRNBINY

#17UgRI1TI9
ﬂﬁiﬁqzd

unu

AANOY

1 5116y

K
1. #Laduataag

1.1

1.3

[ LY gy “ !
2. WNATIUUALANWANNIMNINA LAY L AE T

2.1

2.2

2.3

[Y) {
3. TatddTmnadIuTasaauinTiaat MCS - 51

3‘1

3.2

3.3

3 ' 4
FIAUNBLAATUULLA L RANDN2T

s w1 ee {
FLaUNaLABTRUNUTUR YT AU ALNTE

{
FLanataaTuou T uTs

ar s
MITIUALRUNALRAT
anwEn 1 TTudiAUNaLaa

o]
nTLRasunuLluTagd L Ay

Mi8A283 18T
o 4
LR TA8 Y
1 . {
18019 9 FAVURUALWETR

v
WITUU/IIRTAIL IR

II

III

v

11

11

20

25

30

31

33

34



A1RUDLR
£
4. nwiaanuuuoqasuasiwaastSaanaqqun1m
4.1 MITTM
aa ' {
4.2 auaan - AIRAA ABWLNATLAAT (ADC 0808)
aa ¢ ‘
4.3 A3RAR - BUNRAN ABWLIATLAAT (DAC 0832)
(I’
4.4 qﬂn1mﬂu (TCA 1580 B)
4 4 Y
5. nﬁ1a1uqunﬁ1xﬁaaun1aaﬂﬁ MCS -~ 51
- ‘ )
5.1 TU:un1un1uQunﬂ1nuaLRUuatnaiiaan11u
o !
5.2 TU1un1uﬁ1uQunﬁ1nuaLaUuatna1uuu1nTnvﬁLau
5.3 N1737229071TH19 DA TEUIRAR INTUYIAATD S NEN
. 2 de
5.4 nw1nﬁqwunaq1suunan1uﬁmq1mawvLﬁaun1unﬂawn
auﬁaanauqn
unﬁzu
v v s
niledan 198y
ANRHUIN y
v - N
-A786uIN A :uaganaqnﬂaanaulnaﬂu 1,2
-A1AWLIN B :Tﬂvunfuiwaaqnw1ﬁ1awunaq1suu§ﬂawuﬁmwﬂma11Lﬁau

. 4 .
-A7AKWIN C :TﬂTun1u1u§qm1mau1aan3ugnLwaaanwuﬁmmﬁmnﬁvLﬁau

} 2
-A1RWUIN D :3UnﬂanaqauQﬂu

38

37

40

42

47

49

49

50

51

52

53

55



o - [ 4 v 's
TEUURRANNAMWNUNRNIL NANG I AT LRUNBLAAT

SATTELITE TRACKING SYSTEM WITH STEP-MOTOR

<
a8 178 UTTAE ATDTLWYT 33100182
- u‘i
#18 AUA ANANA 33100371

v a
#8218 AVTINRLITY 33100519

(o o w
aM317and9ny AT uUNIBY 3ﬂlﬁﬂ3

UNAKEa
A a M2 v, 9 ¢ ¢ v
U1mm1uwuﬁqﬁugUunWTUTzqnmﬂﬁIuTﬁiﬁau1n1aLaa1Luai 8751 5n2ﬂuuuwﬁa
N a o . ¥ A - ' P ¢ v
Taanwiuwﬁmmwmauqn \?4lmquwanuzuﬁmwwmﬁwaLnsudquwuaqw1tudntnﬂLaa7ua1
¥, ¢ - w (e w { {
sdavdugauAa ) L UueTeAuILIR guanqnﬁinanuwnqnn1U7su1awa1u1u191ﬁau1n1a
I4 " o ; \ \fa o 4, s fov A dl e .
bART  MAdAMBBIsA IR alUge T IuLuan N TIuA L adua LA T AL AR AR U 9E A
[ 4 - 3 J [ . » 1 4 g U o
uuuqntnuﬂzﬁunﬂuﬁmmﬁmauqnuu LRZLWEATIHUNUATIAYA M BUINL VNI RNUYE  IYAAIN
- e ) . . v 4 d @
nw1nudtaﬂuaLnaTuuu1uTﬂ1dLQUT1nﬂ§nqa ququTnnﬁﬂnquﬁtaUna4n11LaaaunLan
' a { ! o a, [} J
aqnuwguﬁnnutau(l.s 89A) 1RIFLALUNALAAT  UASASNIEANTUNTR AN Iuniy Aan1g
.o v [4 [ . w e v & ' a4 o d ] a - '
TusunTy niz1uqﬂn1mqna1un1q1uﬁuwunnuIu1aLUuaaﬂqn AINIzna I Tul T uwee

" 30 L 3
aguuavaaluy



ABSTRACT

This THESIS .tha£ is applied by using microcontroller NO.§751.
Thissystemgets an inputsignal : from sattelite dish system through
a phase error detector, that it will be changed to be 0-5 V. andgets
it to microcontroller for complying then the microcontroller sends the
signal to Power driver for control of step-motor that motor will move
to set point. For precision of position, Step-motor will be controlled
by MICRO-STEP driving. =:It can move in smaller angle than mechanic
of motor(1.8 degree) can do., And another important part is software

that will control any parts in board to be in unit.
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Ku-band specification

Number of Transponders . 3
Channel bandwidth (MHz) . 54
Frequency bands
Receive (GHz) :14.30 to 14.56
Transmit - 12.55t012.75
EIRP (over Thailand) . 50 dBW
G/T (dB/K) . 8 dB/K
Power Flux Density . =(72+G/T) dBW/m?
Galn adjustment . over 14 dB

range In 2 dB steps

Ku-BAND
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either being built are being considered tor cgevelopment.

a. ACTS Mobile Terminal (AMT)

The AMT is being developed by the Jet Propulsion Laboratory. Initial

experiments by JPL will involve the AMT, located in southern California,
(actually fixed) terminal interfaced to

communicating with a simulated mobile
the MSM-LET (Figure 12). Modem baseline data rates are 2.4, 4.8, and 9.6 kbps

which will support compressed voice circuits. The baseline modulation forma:
will be differential phase shift keying (DPSK). At its top end, the modem w:l)

handle up to 56 kbps which is capable of demonstrating slow-scan video (10
Fade control will be implemented through data rate

frames/s) on the uplink.
change at the mobile terminal and uplink power contro) at the fixed LET
terminal, '

b. High Data Rate (HDR)
The HDR earth station is being investigated for possible development under a

Joint NASA/Defense Advanced Research Projects Agency's (DARPA) Information
Sciences Technology Office (ISTO) effort. An HDR earth station would support
two 155 Mbps bi-directional communication channels that can communicate
Interfaces being

independently of each other to other HDR earth stations.
considered would support the telephony 'interface Synchronous Optical Network

(SOHET) standards at the Optical Carrier-3 (0C-3) level. These earth stations
would be made available to experimenters through DARPA Broad Agency
Announcements (BAA'S) and through proposals submitted 'via the [OA. This earth
station is planned to support applications such as supercomputer interconnects,
workstation access to supercomputer visualizations, HDTV transmissions, and
hybrid fiber optic/satellite links. Further details on specific capabilities

and quantities to be developed are yet to be determined.

c. Ultra-Small Aperture Terminal (USAT)
The USAT is being studied by NASA Lewis for possible development. tis
expected to have an antenna surface area of less than 100 square inches angd
weigh less than 25 1bs. (See Figure 13.) The primary application intended for
this terminal would be supervisory control and data acquisition (SCADA). An -
experiment scenario would involve a humber of these terminals communicating back
to a larger hub earth station. The hub earth station would be located at a

central cormputer site with a USAT located at each of a number of remote sites.
ge of 300 to 2400 bps could also be

Other low data rate applications in the ran
supported. The USAT would initially be designed for pole or wall mounting.
Specific modulation and transmission formats are to be determined a5 the study

progresses.

d. Shipboard Terminal

The ACTS Shipboard terminal is being jointly investigated by NASA LeRC and the
ter (WWAC) for possible development (See figure 14.)

Naval Warfare Assessment Cen
Initial design considerations are for the shipboard terminal to transmit and
receive at rates up to 384 kbps with a bit error rate of ] X 10°%. A 5 dB rain
margin is incorporated into this link. The link analysis shows that an 18 inch
diameter antenna would meet the required 45 dBW uplink EIRP. The system would
be enclosed by a radome.- Current plans anticipate the system linking to 2 land-
based terminal located at NWAC in Corona, CA. While the shipboard terminal
would be used by the Navy for sea exercises, it is anticipated that it would be



available to other users on a non-interference basis.

e. Aeronautical Mobile Terminal
Another terminal early in {ts design stage is the Aeronautical Mobile Terminal
int NASA LeRC/JPL team for possible

(Aero). It is being investigated by a Jjo
development. Current considerations are to use small phased array antennas
aboard an aircraft to support voice and data transmissions (See figure 15).

prime candidate for the transmit subarray is a 30-GHz monolithic microwave

integrated circuit (MMIC) being developed by Texas Instruments under a NASA
deW for a 4 X 4 array of

contract awarded in March, 1990. The E£IRP goal is 18.8
aperture-coupled microstrip patch radiating elements. This array is fully
be placed side by side

modular in the sense that a multiple 4 x 4 units can
creating larger arrays. The design specification for each element is 5 dB gain

and the subarray transmit power is 1.5 W. The 20-GHz downlink antenna will be
also be a MMIC array. Receive arrays with a G6/T of -25 dB/degree are required.
The array control system being considered will permit demonstration of automatic
beam steering over the spatial range capability of the antenna system which is
nominally + 30° from boresight. The Aero terminal would support 2 duplex voice
or data circuit in the range of 4.8-16 kbps. A NASA aircraft is being

considered for demonstrating this terminal.

A
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org 0000h
ajmp begin
3 ¥FHF+ sub routine timer #%#x+
org 0100h
timer: push t10
push t11
cine a,t#00h,go
orl a,b
iz done
clr a
go:anl tcon,#0cfh
anl tmod, #0f0h
orl tmod, #01h
onems:mov t10,$0cbh
nov tho,#0fah
orl tcon,#10h
wait:jbe tLf0,dwnap
sjmp wait
dwnap:anl tcon, #0cfh
djnz acc,onems
cine a,b,bdown
sinp done
bdown:dec b
simp onems

done:pop tho



pop t10

ret

5 ®kkkk sub-prpgram fulls #¥sss
fulls: nop
cpl:cine re,#01h,cp2

Jb 00h,fori1 3 forward or reverse

clr p2.o

clr p2.1

inb 00h,cont
fori: clr p2.0

setb p2.1

sjmp cont
cp2icine r2,#02h,cp3

Jb 00h,for2

setb p2.o

clr p2.1

inb 00h, cont
for2: setb p2.0

setb p2.1

simp cont
cp3d:cine r2,#03h,cp4

ib 00h,for3

setb p2.0

setb p2.1

Jnb 00h,cont



tor3:  setb p2.0
cir p2.1
simp cont
cpé: Jb 00h,for4
clr p2.o
setb pz.1
dnb 00h, cont
ford: clr p2.v
clr p2.1
econt,: novV a,rs . 3 delay time one step
mov b, #00h
lcall timer
Jb 01h, onestep
dinz r3,next
simp onestep
next:inc r2
cine ré, #05h, inloop
mov r2,%01h
inloop: sjmp cpi
onestep:ret
3 ¥EF¥% sub-progran Ricrostep #k¥k#
picros: clr 02h
bigstep: mov ro,#31h
_movV a,ero

mov r4,a



nx:

sli:

slni:

sle:

sln2:

inc ro

3 1f 02h set r0=min to max
3 if 02h clr r0=max to min
mov a,ero

mov pO,a 3 to dac #1
ib 02h,sl1

clr p2.5

setb p2.5

inb 02h,sln1

clr p2.4

setb p2.4

inc ro

mov a,ero

mov pl,a 5 Lo dac #2
Jb 02h,sl?

clr p2.4

setb pz.4

inb 02h,sln?

clr p2.5

setb p2.5

clr po.1 ; xfer #1
mov a,#01h

aov b, ¥00h

lcall timer

setb po.1



lcall fulls

inc ro

dinz r4,ﬂx
newstep: inc re

cpl 02h

cine r2,#05h,donext

mov r2,#01h

}

donext: djnz r3,bigstep

ret

3 #xdé picrostep data table #«#ed

storet: wmov ro,#31h
mov éro, #0ah
inc ro
mov @ro, ¥1bh
inc ro
mov @r0, #0fbh
inc ro
mov 68ro0, #33h
inc ro
nov ero, #0e3h
inc ro
nov &ro, ¥4bh
inc ro

mov 8ro,#0c7h



ine

nov

nov

inec

BOvV

inc

mov

inc

ROV

inc

mov

inec

Bov

inc

ro

@rQ, #63h
ro

ero, #0afth
ro
ero,#7fh
ri

@ro, ¥097h
ro

@ero, £097h
ro
erD,t7fh
ro

8ro, #0afh
ro

@rv, £63h
ro

éro, #0c7h
ri

@ro, #4bh
ro

8ro, t0esh
ro

@rn, ¥33h

ro



mov ero0, t0fbh

inc ro

mov erd, #1bh

ret
3 r2 - what phase will be excite next
i r3 - total step

3+ rd - no. of mstep in one nstep
3 r5 - delay time per step
3 00h - direction declare
3 0lh - mstep or not (set nstep)
P FER¥¥ main program #kkds
org 0500h
begin: lcall storet
nstep: setb 00h s full step #1
nov r3,#0cBh
mov r2,#01h
nov rs, #32h
clr 01h
mov p0, #0fbh
clr p2.4
setb p2.4
clr p2.5
setb p2.5
clr p0.1

setb p0.1



nstep:

we

clr 00h s full step &2

Bov r3,#0csh
mov rZ,#01h
nov r5,#32h
clr 01h

mov pG,#t0fbh
clr p2.4
setb p2.4
clr p2.5
setb p2.5
clr po.1
setb p0.1

lcall fulls

>

nov rZ,#01h 3 m-step #1
nov r3, t0c8h

Bov rS5, k05h

setb 00h

setb 01h

lcall micros

e

mov r2,#01h ' 5 m-step #2

BOV r3, t0c8h



mov rs, #05h

¢lr 00h

setb 01h

lcall micros

-e

simp mstep

end
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org 0000h

ajmp begin

5 ¥¥+ subroutine 1 timer %%
org 0100h
timer: push tl1o
push tl1
cine a, ¥00h,go
orl a,b
iz done
clr a
go: anl tcon,t0cfh
anl tmod, #0f0h
orl tmod,#01h
onems: mov tl0, #0cbh
wov tho, #0fah
orl tcon,#10h
wait: jbc tf0,dwnap
simp wait
dwnap: anl tcon, t0cth
dinz acc,onens
cine a,b,bdown
simp done
bdown: dec b

sinp onems



done: pop tho
pop tlo

ret

3 #%+ subroutine 2 foreward #¥#
org 0150h
foreward: setb 00h
nov a,r2
movV r4,a
nov a,r3
nov rs,a
fore: inc r4
wov po, #0ffh
setb p2.7
clr p2.7
setb p2.8
clr p2.s
setb. p0.0
clr p0.0
fepl: cine r4,#01h,fep?
clr p2.3
seth p2.¢
simp fcont
fep2: cine r2,#02h, fcp3

setb p2.3



setb p2.2
simp fcont
fcp3: cine r2,#03h, fepa
setb p2.3
clr pz2.2
sjmp fcont
fcp4: cine rd4,#04h, fnext
clr p2.3
clr‘p2.2
simp fcont
fnext: mov r4,801h
fcont: mov a,#0c8h
Bov b, #00h
Icall timer
dinz r5,fore
ROV a,r4
BOV r2,a
Qov a,rs
nov ri3,a

ret

3 ¥k subroutine 3 backward ###
org 0250h
backward: clr 00h

BOV a,r2



movV rd4,a
oV a,r3
mov r5,a

back: dinz r4,xxx
nov r4,#04h

XXX: nov p0,%0ffh

setb p2.7
clr pe.7
setb pi.s
clr p2.s
setb p0.0o
clr po.o

bepl: cine r4,#01h, bep?
clr p2.2
seth p2.3
simp bcont

bep2: cine ré, #02h, bep3s
setb p2.2
setb p2.3
simp bcont

bep3: cine r2, #03h, bep4
setb p2.2
clr p2.3
simp bcont

bepa: clr p2.2



clr p2.3

siap bcont
bcont: mov a, #0c8h

uwov b, #00h

Icall timer

dinz r5,back

mov a,r4

mov r2,a

BOV a,r5

nov ri3,a

ret

3 ¥4+ subroutine 4 initialtest ##*
org 0350h
inittest: mov r2,#01h 3 r2 show stepl now

nov r3, #0c8h r3 show amount of step = 200

ws

setb 00h foreward

lcall forewvard

BOV 12, 04N r2 show step4 now

s

nov r3,#0cBh 3 r3 show amount of step = 200

clr 00h bachward

-e

lcall backward

ret

3 #k+ subroutine 5 getinput *¥#



get input:

calculat:

neqref:

org 0400h
elr p3.3
elr ps.4
elr p3.5s
seth p3.s
feall timer
seth p3.7
leall timer
wov a,80h
nov r7,a

ret

we

e

v

we

set chanel 0 to recieve input

high-signal to operate "start & ale" leg

high-signal to operate "output-enable” leg

send data from port0d (address 80) to a

safe data in r7 , banko

3 +#4+ subroutine 6 calculate #+#

org 0450h

clr a

nov ri,a

nov a,r7

cine a,#lDOUOOODb,neq;ef

limp end

ric a

rle a

nov r7,a

Je k1

nov ri, #ood

sjup ml



kiz

me:

nov r3,#24d
nov a,r7
rlc a

mov r7,a
ic k2

nov a,r3
add &, t0o0d
nov r3,a
simp n2
AoV a,r3
add a,#12d
movV ri3,a
Bov a,r7
rlc a

nov r7,a
dc k3

nov a,r3
add a, #00d
n0vV r3,a
siop m3

NOovV a,r3

nov a,r7



nov r7,a
ic k4
nov a,rs
add a, $00d
nov r3,a
simp nextl
kd: mov a,r3
add a,#03d
nov r3,a 3 r3 safe the number of step that will-
nextl: mov a,r7 3 call driver later
rrc a : rotate return 5 times
rre a
rrc a
rrc a
rrc a

end: ret

s ¥%% main program ¥+
org 0600h

begin: lcall inittest
lcall getinput

lcall calculat



noteq:

kS:

endcale:

cine a, #10000000b, noteq
sjap endcalc

rlc a

ic k5

lcall backward

simp endcalc

Icall foreward

leall getinput

end
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