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ABSTRACT

This project is used stepping motor for changes in direction horizontally and
vertically as well as azimuth angle and elevation angle. This project is designed for
coptrolling the directions of satellite antenna to desirable direction and azimuth angle can
be rotated upto 360 degree in the other hand elevation angle can be merely rotated up to
90 degree .This project consist of 2 parts ,software is designed for rotating of motor to
desirable direction and the assembly language which is used for microcontroller mcs-89¢52.
, hardware consist of three; different ‘mechanics which are satellite rotating system controlled

by stepping motor ,stepping driver , and controller board .
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(Hughes Aircraft Company) Uszmaransgeinsn Taglwvinisesnuuuadieszuumuiionse

msurenagesnliunlszmeineg

¥
faanyazyeInuiion Insausieassai

Operational History
Orbital Assignment :
Launch Data(s) :
Launch Vehicle :

Status :
Design Life :

Communications Payload

Frequency Band(s) :

Active Channels :

Polarization :

Both satellites will be co - located at same slot of 78.5 OE

December 1993 and mid-1994
Thaicom-1 : Ariane
Thaicom-2 : Ariane
Under construction

13/15 years (minimum/maximum)

Receive : 14.3159~14.4951 GHz (All zones)
Transmit : 12.5679~12.7471 GHz
3.7~4.2GHz
2 Ku-band Channels (27 or 54 MHz wide)
K1-12.5949 GHz
K2-12.6575 GHz
K3-12.7201 GHz
Plus 1 back-up channel
10 C-band channels (36 MHz wide)
Plus 2 back-up channels
Ku-band : Horizontal on downlink
C-band : Vertical on downlink
C1-3.720 GHz
C2-3.760 GHz
C3-3.800 GHz
C4-3.840 GHz
C5-3.880 GHz



Signal Power (EIRP) :

Uplink G/T:

Coverage Area:

TWTA Power :

SSPA Power :

Capac.ity :

Spacecraft

Satellite Type :
Manufacturer :

Initial On-Station Weight :
Dimensions :

Electrical Power :

C6-3.920 GHz
C7-3.960 GHz
C8-4.000 GHz
C9-4.040 GHz
C10-4.080 GHz
C11-4.120 GHz
C12-4.160 GHz
Ku-band: 51dBW at beam center
C-band : = 37dBW over Thailand
35dBW over North
Pacifi
Ku-band : 8dB/K
C-band: S5dB/K
Ku-band : Southeast Asia

C-band : Thailand & neighboring countries

including Malaysia, Singapore,
Indonesia, Laos, Combodia, Vietnam,

Burma, China, Taiwan, Korea, and Japan

Ku—i)and 1 47 watts
C-band : 11 watts

14 TV Channels

Lightweight version of Hughes HS-376
Hughes Space & Communications Group
629kg (1,386.81bs) on station

2.16m diameter ,6.6m height

700 watts at beginning of life

20
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MOUNT STEEL

MOUNTING POLE STEEL

WEIGHT WITH MOUNT 73 kge.
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MIDOAUUVUAZNITAS

3.1 BOARD MICROCONTROLLER
BOARD MICROCONTROLLER  Hunefafiaduiuuiesdeiinimuyszuiansy
vefa v-3155 Fufluveusunmsizilideddd port 8255 uag ludealdniienaud
EPROM
BOARD MICROCONTROLLER fiadheunlndesd CPU wod AT 89052 Hundnlns

v
i51nsginsalaen fee lUd

emsgUasal
1. AT 89C52 182
2. %onifialo® CPU 40 PIN 167
3. Capacitor 30p ‘ 507
4. 950n08 X11.0592Mbz 1 /i
5. R pack 10Kohm 6 A7
6. Capacitor 0.1uF 10 A2
7. Capacitor 16p 162
8. TBLW 40 18U 1 @5
9. 9AAD ALY 5 99
10. Foniianasane 50

.19 191199 BOARD MICROCONTROLLER

BOARD MICROCONTROLLER 1s2neudis CPU AT89C52 Huvssusen
ATMEL tiu CPU 40 Pin wihfivessnener lunesaigane Ui

PORT 1 11 0-7

U1 1 Y99 AT89CS2 ABNY ¥1 7 ¥B9YALCD Module (1 DATA BIT 0

U1 2 499 AT89CS2 ABAY U1 8 YDIYALCD Module 111 DATA BIT |
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1 3 B AT8ICS2 ABN U1 9 ¥89YALCD Module 11 DATA BIT 2
14 Y99 AT89C52 ABFY 47 10 ¥IYALCD Module 15]1 DATA BIT 3
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3.2 2999 uviasne W POWER SUPPLY)
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Hybrid Stepper Motor (HSM)

3.3.1 Variable Reluctance (VR)
< = ' o < ~
willumadilesuomesignraniwazih i deumnige Taummzuuy 4 wa
Lo c o aa 4 s Cl
Isweiunzmames iunvnmdnnaudaneumawoswesines wwnyu lUifuyuad

v
s o

= ' < a Y v [y
n3olend1 yuady (0s=Fnt o) dnwelyuiidniufe 0.72, 09, 1.8, 2.0, 3.6, 7.5, 15
) s 15 J 4 d a d” [ v 9 o % 2 o °
dmsumalilesuesinestatiadiulnagiee 19eesdunuy Unipolar Sednyaemsviieu

14 ]
veTezAesioudt Voltage 11 lillundaz i udnumzues PULSE #ild¥uam Drive
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fi1 Voltage N8 1M uas1005 92 1981989/ UnT 13000
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MInIyuaal
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- Nr=91auAnes Isaos

3.3.2 Permanent Magnet (PM)
[~ I s ¢ 7 Ao 2o ¥ g g ¢ 7
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3.3.3 Hybrid Stepper Motor (HSM)
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p3
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Bipolar - , Unipolar

U 3.3 uaasmsdu @dnlesueines uuudie
v v 3 Y
TaonalthsesiildmAdulesuesines szilonldis 2 wufifie 11y Bipolar 158 Chopper
Yo < '8 o S a . Yo a [] Y
wldtumAvnlesueswesfiduriia PM uaziuy Unipolar 919fuadia VR daunisdu
[~ o 4 < a a v oA 1 (Y] & wva
vesmAlilesuesineiatin HSM wlinsnsdufuanduiueenly Weunnnguaudfves
4 S a dy ° slz a A o n’; ar Vo
wedwoiwlatlaunsoiauauaseua ldnaesiionts Aeadudlduin au Al
4 4
yesines

dIUUDSA EX-STEPM 92 i29959uiilunuy UNIPOLAR

FBmsnszquine

- SINGLE PHASE EXITATION funsnsequuuumlaition mudenizvesdayn v

V4

wadffleudgadumatnlesuesines (EX STEPM BOARD)

~

PHASE PULSE

A 1 0 0 0 1 0 0 0
B 0 1 0 0 0 1 0 0
& 0 0 1 0 0 0 1 0
D 0 0 0 1 0 0 0 1
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TWO PHASE EXITATION msnszquilunuuiiazaearlagnioufy

PHASE PULSE

1 0 0 1 1 0 0 1
B 1 1 0 0 1 1 0 0
C 0 1 1 0 0 1 1 0
D 0 0 1 1 0 0 1 1

2 : &
- HALF STEP EXITATION - msnszquuunisendy szfluntsgiuuumsmyuvesia

aowuy B lunuudeasy

PHASE PULSE

A 1 1 0 \ g s e 1 1
B a )/ 1 1 =3 Ild o
g > | SEvEEmED 1 1 o 0
D 7 Ny S oz iy 3 1 1

& ax ¥ a’: c&v a wa o e s (Y o’: A a
PIEMINsEQuany 3 wuuflesliguandafuendieiu - suiumsidenitans
c_ g a 4 o A’f "
nazquisduuezfesinsaiielimus aufuenitun MIINSLAUUUY Single Phase 92
Aa { ° T v a ] s
Lﬂmmmmmmﬁmmqwaqmgmumuqa uddregdiuseda (Torque) Yesdmumanszdu
WY Two Phase inuifissassvosdumiadesniuunusn udhdusebagendin uazms
9y [ A q' ° Y rtr oA a r W
3EAUUDY, Half Step itluunufilianuiiivsasswesdumislosnn udhiiusediagagudiu

lVsunsudtegwvesvesa EX-STEPM

; FILENAME EXSTEPM.ASM
; DESCRIPTION DEMO PROGRAM

: HARDWARE JAZZ-31+EX-STEPM BOARD
USER EQU OFCOOH |



UBEEP

EQU OOA5H

s FHR#RHHHHHCOMMEN TH

;UBEE SUB

; THIS EXAMPLE PROGRAM ROTATE TYPE SINGLE-STEP

; DEFAULT SETTING POINT:-

; PORT SELECT

~

INPUT=PCO-3
OUTPUT=PAO-3

8000H

MOV  DPTR#USER+3

MOV A #89H

MOVX @DPTR,A

MAIN:

DRVL:
DRVLI1:

DRVL2:

MOV DPTR #USER-2
LCALL KEYP
CINE - AHOEH $+6
LCALL DRVL
CINE A#ODH,$+6
LCALL DRVR
CINE A#OBH,$+6
LCALL DRVL
CINE A#OTHS+6
LCALL DRVR
LIMP - MAIN
LCALL UBEEP

MOV DPTRUSER
MOV RO %4
MOV RI1#I

MOV ARI
MOVX @DPTR A
RL A
MOV RIA

;A=I B=] C=1

89



~

DRVL3:
DRVR;
DRVRI:

DRVR2:

DRVR3:

KEYP:

KEYP 1:

LCALL DELAY
DINZ RO.DRVL2
MOV DPTR#USER+2
MOVX A,@DPTR
ANL  AZ#OFH
CINE A 4OFH.DRVL3
LIMP DRVLI

RET
LCALL UBEEP
MOV . DPTR #USER
MOV RO #4
MOV RI#8
MOV ARI
MOVX @,DPTR A
RR A
MOV RIA
LCALL DELAY
DINZ RO,DRVR2
MOV DPTR #USER+2
MOVX A,@DPTR
ANL ' A#OFH
CINE - A#OFH,DRVR3
LIMP DRVRI
RET

MOVX A.@DPTR

ANL  A#OFH

CINE A,#OFH,KEYPI
SIMP KEYP

MOV RI1#0

DINZ RL1$

90



KEYP2:

MOVX A.@DPTR

ANL
CINE
SIMP
RET

A#OFH
A #OFH,KEYP2
KEYP

SRR DELAY SUB ##H#istty

DELAY:

MOV
MOV
DINZ
DINZ
RET
END

R7#0
R6,#0
R6,$

R7.%-4
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3.5 9DUAAIHA DMC DOT MATRIX LCD MODULE
=% ' ' wvad 1 Y] 2 ] Y o '
vuTAINalagratoIy tasanaNtanuandeiuly Faidldidu 2 agu
&/ B . [~ [V Y]
ManY Av uUD 99 (Dot Matrix) ag Graphic Taguuuga sz ansauaaInaliudIsnys
Y119 5X8 Dot uazliiuiudnysuazussiauandaiu iy luudaz{u dauuuy Graphic
. A = 34 ¥ Ay
A ouaaINa luiuy Bit map Aednzawroaiudunmiag 8ldawmiideanis
Y ¥
s lunsIFaueesie 2 uoy widnuaslndifeetu msleau nevellsnes 14

wuy gamnndudesnniinaigandt uazivmesdonsldnudiulng quaudives

v
v

Dot Matrix LCD Module ernnsoathiludon 1ddail
1. AIDAYTUAAIA1E Dot Matrix Y419 5x8 Dot

2. aunsndedinusy o lulng 4 1d2dnuaeAe wuy Memory map uas
v 2 > 3 a’/‘ ’
SUDINIU 8255 port 4 ﬂzalcx’f'mfmumpmmﬁuﬂ 14 PIN (17619 16 PIN)
3. maldmdsuazazasn szuululas 4 iesdedaya ¥y LCD module
VS gy o ¥ g o q Yn 1y
WMTUUYBA AU INQUUUEIUAAIHD Uaz 121 PBaaeain 1 lides
A 11095 LY
4. AT I MTUS UILANUALAINUINNTBTY CLEAR,
DISPLAY HOME,CURSOR,ON OFF CURSOR,BLANK CHARACTER
LA dUaBNNINLTY
3 Y [ 7 Y o
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9 1
dydnuolfAnen 32 1 sawnsmnmsaimuasnysiesnuunies148n
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3.5.1 VY YIUY93 LCD MODULE

PIN SYMBOL LEVEL FUNCTION

1 Vss - 0V GND

2 Vce e +5V Power Supply

3 Vee - +V For Liquid Crystal
Drive

4 Rs H/L Register Select
H:Data Input
L:Intruction Input

S R/W H/L H:Data Input
L:Intruction Input

6 E H Enable Signal (L->H)

7 DB 0 H/L Data Bus Bit 0

8 DE 1 H/L Data Bus Bit 1

9 DB 2 H/L Data Bus Bit 2

10 DB3 H/L Data Bus Bit 3

11 DB 4 H/L Data Bus Bit 4

12 DB 5 H/L Data Bus Bit 5

13 DB 6 H/L Data Bus Bit 6

14 DB7 H/L Data Bus Bit 7

v 9 o < '3
3.5.2 ﬂ'ﬁﬁﬁ]ﬁﬂﬂ‘USZ‘U‘U"’,l} Lﬂiﬂ@ﬂjﬂiﬁmﬂi
LCD Module 9801911

Y @ a 2 a
ludr Fesapauuuiloy

sl

= g

s

A1919N 3.1 uaAs IeaNss ¥84 LCD MODULE

uszuylulnsnouTnsawes 18 2 Snuazdsdngn

paveduuandiuoonly Tesudazuuuseivdnnises




3.5.2.1 MSABLLUY MEMORY MAP
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LCM
C R
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U1 3.6 uaaINIIAB LCD Module 3311 Z80
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%N Vss
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PBO S
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PB2 E
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Features

Compatible with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Flash Memory
- Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

* Three-Level Program Memory Lock

+ 256 x 8-Bit Internal RAM

* 32 Programmable /O Lines

*+ Three 16-Bit Timer/Counters

* Eight Interrupt Sources

+ Programmable Serial Channel

* Low Power idle and Power Down Modes

Description

The ATB9CS52 is a low-power, high-performance CMOS 8&-bit microcomputer with 8K
bytes of Flash prcgrammable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high density nonvolatile memory technology and is
compatible with the industry standard 80C51 and 80C52 instruction set and pinout.
The en-chip Flash allows the program memory to be reprogrammed in-system or by a
conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer
which provides a highly flexible and cost effective solution to many embedded control

applications. (continued)
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The AT89CS52 provides the following standard features: 8K
bytes of Flash, 256 bytes of RAM, 32 I/O lines, three 16-bit
timer/counters, a six-vector two-level interrupt architecture,
a full duplex serial port, on-chip oscillator, and clock cir-
cuitry. In addition, the AT89C52 is designed with static logic
for operation down to zero frequency and supports two
software selectable power saving modes. The Idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port, and interrupt system to continue functioning.
"The Power Down Mode saves the RAM contents but
freezes the oscillator, disabling all other chip functions until
the next hardware reset.

Pin Description

Vee

Supply voltage.
GND

Ground.

Port 0

Port O is an 8-bit open drain bidirectional I/O port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

.Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-
gram and data memory. In this mode, PO has internal pul-
lups.

Port O also receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-

tion. External pullups are required during program verifica-
tion. -1

Port 1

Port 1 is an 8-bit bidirectional VO port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (I ) because of the internal pullups.

In addition, P1.0 and P1.1 can be configured to be the
timer/counter 2 external count input (P1.0/T2) and the
timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during
Flash programming and verification.

Port 2

Port 2 is an 8-bit bidirectional I/0 port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (I, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bidirecticnal I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins, they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (I} because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51, as shown in the following table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.

Port Pin Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2),
clock-out

P11 T2EX, (Timer/Counter 2 capture/reload trigger
and direction control).

AImEL

Port Pin ' Alternate Functions
"P3.0 RXD (serial input port)
P3.1 TXD (serial output port)
P3.2 INTO (external interrupt 0)
P3.3 INTT (external interrupt 1)
P3.4 TO (timer O external input)
P3.5 T1 (timer 1 external input) .
P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)
RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device.

ALE/PROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to external mem-
ory. This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6
the oscillator frequency and may be used for external tim-
ing or clocking purposes. Note, however, that one ALE
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pulse is skipped during each access to external data mem-
ory.

If desired, ALE operation can be disabled by setting bit O of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in external execution mode.

PSEN
Program Store Enable is the read strobe to external pro-
gram memory.

When the ATBSCS52 is executing code from external pro-
gram memory, PSEN is activated twice each machine
cycle, except that two PSEN activations are skipped during
each access to external data memory.

EANpp

External Access Enable. EA must be strapped to GND 1n
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed. EA will be
intemally latched on reset.

EA should be strapped to V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable veit-
age (Vpp) during Flash programming when 12-volt pro-
gramming is selected.

XTAL1

Input to the inverting oscillator amplifier and input to the
intemal clock operating circuit.

XTAL2
Output from the inverting oscillator amplifier.

Table 1. AT89C52 SFR Map and Reset Values

| i '
OFgH | OFFH
|
!
0F0H = OF7H
00000000
OE8H 0EFH
ACC
OE0H 00000000 0E7H
0DsH ODFH
PSW
O | goa0000. 0D7H
- T2CON. T2MOD - RCAP2L RCAP2H TL2 TH2 .
00000000 XXXXXX00 00000000 00000000 00000000 00000000
0COH 0C7H
0B8H 1P 0BFH
XX000000
1
P3
7H
OBIH 11111111 08
0AgH - | 0AFH
0X000000 |
P2
7H
OADH 11111111 0K
SCON SBUF
9FH
9B | 00000000 | XXXOOKK
P1
S7H
o 11111111
88H TCON TMOD TLO j TL1 THO TH1 8FH
00000009 00000000 00000000 [ 00000000 00000000 00000000
80H PO SP DPL DPH PCON 87H
! 11111111 00000111 00000000 00000000 0XXX0000
4-64 AT89C52 mumssesss—
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Special Function Registers

A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in Table 1.

Note that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general return
random data, and write accesses will have an indetermi-
nate effect.

User software should not write 1s to these unlisted loca-
tiens, since they may be used in future products to invoke

Table 2. T2CON—Timer/Counter 2 Control Register

new features. In that case, the reset or inactive values of
the new bits will always be 0.

Timer 2 Registers: Control and status bits are contained
in registers T2CON (shown in Table 2) and T2MOD (shown
in Table 4) for Timer 2. The register pair (RCAP2H.
RCAP2L) are the Capture/Reload registers for Timer 2 in
16-bit capture mode or 16-bit auto-reload mode.

Interrupt Registers: The individual interrupt enable bits
are in the IE register. Two priorities can be set for each of
the six interrupt sources in the IP register.

T2CCN Address = 0C8H

Reset Value = 0000 00008

Bit Addressabie

Bit ! TF2 EXF2 RCLK TCLK EXEN2 TR2 c2 CP/RL2
Il
[ =507 6 5 4 3 2 1 0

Symbol Function :

TF2 Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either
RCLK=1o0r TCLK = 1.

EXF2 Timer 2 external flag set when either a capiure or reload is caused by a negative transition on T2EX and EXEN2 =
1. When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2 interrupt routine. EXF2
must be cleared by software. EXF2 does not cause an interrupt in up/down counter mode (DCEN = 1).

RCLK Receive clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its receive clock in serial
port Modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for the receive clock.

TCLK Transmit clock enable. When set, causes the serial port to use Timer 2 overflow pulses for its transmit clock in serial
port Modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

EXEN2 Timer 2 external enable. When set, allows a capture or reload to occur as a result of a negative transition on T2EX
if Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2EX.

TR2 Start/Stop control for Timer 2. TR2 = 1 starts the timer.

CciT2 Timer or counter select for Timer 2. C/T2 = 0 for timer function. C/T2 = 1 for external event counter (falling edge
triggered).

CP/IRL2 Capture/Reload select. CP/RL2 = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CP/RL2
= 0 causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2EX when EXEN2
= 1. When either RCLK or TCLK = 1, this bit is ignored and the timer is forced to auto-reload on Timer 2 overflow.

Data Memory For example, the following direct addressing instruction

The ATBSC52 implements 256 bytes of on-chip RAM. The
upper 128 bytes occupy a parallel address space to the
Special Function Registers. That means the upper 128
bytes have the same addresses as the SFR space but are
physically separate from SFR space.

When an instruction accesses an internal location above
address 7FH, the address mode used in the instruction
specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions that use direct
addressing access SFR space.

AIMEL

accesses the SFR at location OAOH (which is P2).

MOV OAOE, #data
Instructions that use indirect addressing access the upper
128 bytes of RAM. For example, the following indirect
addressing instruction, where RO contains OAOH, accesses
the data byte at address OAOH, rather than P2 (whose
address is OAOH).

MOV QRO, #data
Note that stack operations are examples of indirect
addressing, so the upper 128 bytes of data RAM are avail-
able as stack space.
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Programmable Clock Out

A 50% duty cycle clock can be programmed to come out on
P1.0, as shown in Figure 5. This pin, besides being a regu-
lar I/0 pin, has two alternate functions. It can be pro-
grammed to input the external clock fcr Timer/Counter 2 or
to output a 50% duty cycle clock ranging from 61 Hz to 4
MHz at a 16 MHz operating frequency.

To_configure the Timer/Counter 2 as a clock generator, bit
C/T2 (T2CON.1) must be cleared and bit T20E (T2MOD.1)
must be set. Bit TR2 (T2CON.2) starts and stops the timer.

The clock-out frequency depends on the oscillator fre-
quency and the reload value of Timer 2 capture registers
(RCAP2H, RCAP2L), as shown in the following equation.

Oscillator Fequency

e il (RCAP2H.RCAP2L)]

In the clock-out mode, Timer 2 roll-overs will not generate
an interrupt. This behavior is similar to when Timer 2 is
used as a baud-rate generator. It is possible to use Timer 2
as a baud-rate generator and a clock generator simulta-
neously. Note, however, that the baud-rate and clock-out
frequencies cannot be determined independently from one
another since they both use RCAP2H and RCAP2L.

UART

The UART in the AT83C52 operates the same way as the
UART in the AT83C51.

Interrupts

The AT89CS52 has a total of six interrupt vectors: two exter-
nal interrupts (INTO-and INTT), three timer interrupts (Tim-
ers 0, 1, and 2), and the serial port interrupt. These inter-
rupts are all shown in Figure 6.

Each of these interrupt sources can be individually enabled
or disabled by setting or clearing a bit in Special Function
Register IE. |E also contains a global disable bit, EA, which
disables all interrupts at once.

Note that Table 5 shows that bit position IE.6 is unimple-
mented. In the AT89C51, bit position IE.5 is also unimple-
mented. User software should not write 1s to these bit posi-
tions, since they may be used in future AT89 products.

Timer 2 interrupt is generated by the logical OR of bits TF2
and EXF2 in register T2CON. Neither of these flags is
cleared by hardware when the service routine is vectored
to. In fact, the service routine may have to determine
whether it was TF2 or EXF2 that generated the interrupt,
and that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TFO and TF1, are set at
S5P2 of the cycle in which the timers overflow. The values
are then polled by the circuitry in the next cycle. However,
the Timer 2 flag, TF2, is set at S2P2 and is polled in the
same cycle in which the timer overflows.

4-70

Table 5. Interrupt Enable (IE) Register

(MSB) (LsSB)
A | — Jer2|es em [ex [0 exo
Enable Bit = 1 enables the interrupt.
Enable Bit = 0 disables the interrupt.
Symbol Position Function
EA IE.7 Disables all interrupts. If EA= 0,
no interrupt is acknowledged. If
EA = 1, each interrupt source is |
individually enabled or disabled |
by setting or clearing its enable
bit.
— IE.6 Reserved.
ET2 IE.5 Timer 2 interrupt enable bit.
ES IE.4 Serial Port interrupt enable bit.
BT 1 IE.3 Timer 1 interrupt enable bit.
EX1 12 External interrupt 1 enable bit.
ETO 1EA1 Timer 0 interrupt enable bit.
EXO IE.Q External interrupt 0 enable bit.
User software should never write 1s to unimplemented bits, 5
because they may be used in future AT89 products. |

Figure 6. Interrupt Sources

: T

INTO —O/v HIED }-»

1H W/

TFO >
[:
: (
INT1 —O, H E1 —»
1l bl
| | 1
L ™
| — !
. |
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Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier that can be configured for use as
an on-chip oscillator, as shown in Figure 7. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an extemal clock source, XTAL2 should be left
unconnected while XTAL1 is driven, as shown in Figure 8.
There are no requirements on the duty cycle of the extemal
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
cbserved.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware
reset, the device normally resumes program execution
from where it left off, up to two machine cycles before the
internal reset algorithm takes control. On-chip hardware
“inhibits access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when idle mode is termi-

nated by a reset, the instruction following the one that .

invokes idle mode should not write to a port pin or to exter-
nal memory.

Power Down Mode

In the power down mode, the oscillator is stopped, and the
instruction that invokes power down is the last instruction

restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and sta-
bilize.

Figure 7. Oscillator Connections

C2
— o——| XTAL2
| N
| C1 T
—)——e— | XTALT
|
|
i
o GND
|

Note: C1,,C2 =30 pF + 10 pF for Crystals

=40 pF + 10 pF for Ceramic Resonators

Figure 8. External Clock Drive Configuration

NEHISL P RO xTal2
EXTERNAL
OSCILLATOR XTAL1
SIGNAL

executed. The on-chip RAM and Special Function Regis- GND

ters retain their values until the power down mode is termi-

nated. The only exit from power down is a hardware reset. =

Reset redefines the SFRs but does not change the on-chip 4

RAM. The reset should not be activated before V¢ is

Status of External Pins During Idle and Power Down Modes
Mode | Program Memory ALE | PSEN | PORT0O | PORT1 | PORT2 | PORT3
Idle | Internal 1 1 Data | Data Data Data
Idle External 1 1 Float Data Address Data
Power Down Internal 0 0 Data Data Data Data
Power Down } External o] 0 ! Float ' Data Data Data

4-71
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Absolute Maximum Ratings*

| Operating Temperature ... ... -55°C to +125°C *NOTICE:  Stresses beyond those listed under “Absolute

Maximum Ratings” may cause permanent dam-

Storage Temperature ..........cc..................__ -85°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or any

Voltage on Any Pin other conditions beyond those indicated in the

with Respect to Ground ............................. -1.0V to +7.0V operational sections of this specification is not
implied. Exposure to absolute maximum rating

Maximum Operating Voltage.......................... 6.6V conditions for extended periods may affect
device reliability.

DC Output CUMment ... 18.0 mA

DC Characteristics
The values shown in this table are valid for Tp =-40°C t0 85°C and V¢ = 5.0V £ 20%, uniess otherwise noted.

' Symbol l Parameter 1 Condition Min Max Units 3
Vi Input Low Voltage | (ExceptER) -0.5 [ 02%e04 ‘
Vit Input Low Voltage (EA) 05 | 02Vee-03 v
Vi Input High Vottage | (Except XTAL1, RST) 02Veet09 | Veot05 Vv
Vigr Input High Voltage | (XTALT, RST) 0.7Vee |  Vcet05 v
s, Output Low Voitage™ (Ports 1,2.3) | lo = 1.6 mA | 0.45 v
VoL Output Low Voitage(" loL=32mA 1 0.45 v

(Port 0, ALE, PSEN) 1
Nox Output High Votage lon = 60 UA, Voo = 5V £ 10% 2.4 { %
(Ports 1,2,3, ALE, PSEN) o} 5 % 075 vee | -
low = -10 LA 08Vee | Vv
Vou Output High Voltage lon = -800 yA, Vo= 5V = 10% 2.4 5 v
(Port 0 in External Bus Mode) o = 300 A 075 Vee ; v
\ lon = 80 A 09Vee | v oo
I Logical 0 Input Current (Ports 1,2,3) Vin = 0.45V 5 -50 HA
558 Logical 1 to 0 Transition Current Vin =2V, Vee = 5V £ 10% -650 HA
(Ports 1,2,3)
Iy Input Leakage Current (Port 0, EA) 0.45 <Viy < Ve 10 A
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. = 1 MHz, Ty = 25°C 10 pF i
lec Power Supply Current Active Mode, 12 MHz 25 mA }
Idle Mode, 12 MHz ' 6.5 mA
Power Down Mode(") Ve = 6V ) 100 uA
Vee =3V f 40 uA

Notes: 1. Under steady state (non-transient) conditions, loL must be externally limited as follows:
Maximum | per port pin: 10 mA
Maximum |l per 8-bit port:
Port 0: 26 mA Ports 1, 2, 3: 15 mA
Maximum total I for all output pins: 71 mA
If 1oL exceeds the test condition, VoL may exceed the related specification. Pins are not guaranteed to sink current greater
than the listed test conditions.

2. Minimum V¢ for Power Down is 2V,

476 AT89C52 mee———————————
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AC Characteristics

Under operating conditions, load capacitance for Port 0. ALE/PROG, and PSEN = 100 pF; load capacitance for all other
outputs = 80 pF.

External Program and Data Memory Characteristics

Symbol Parameter 12 MHz Oscillator Variable Oscillator Units
Min Max i Min Max

MereL Oscillator Frequency l 0 24 MHz
tLL ALE Pulse Width 127 | 2te 40 ns
taviL Address Valid to ALE Low 43 toLeL-13 ns
fLLax Address Hold After ALE Low 48 toLeL-20 ns
tv ALE Low to Valid Instruction In 233 4o oL 65 ns
tupL ALE Low to PSEN Low 43 N3 ns
toLpw PSEN Pulse Width 205 | g W20 ns
to v | PSEN Low to Valid Instruction in 145 ( Sto o445 ns
toxix Input Instruction Hold After PSEN 0 ! 0 ns
toxiz Input Instruction Float After PSEN 59 _ teLe-10 ns
toxav PSEN to Address Valid 75 toLel-8 ns
taviv Address to Valid Instruction In 312 SteicL-55 ns
toiaz PSEN Low to Address Float 10 10 ns
taiRH RD Pulse Width 400 Bta o -100 ns
B WR Pulse Width 400 || BtoLcL-100 ns
b RD Low fo Valid Data In 762® 4| St 90 ns
tRHOX Data Hold After RD 0 . 0 ns
trupz Data Float After RD 97 | Hercr-28 ns
f i ALE Low to Valid Data In 517 8le o 150 ns
b Address 1o Valid Data In 585 | Step c(-165 ns
bR ALE Low to RD or WR Low 200 300 |3t 50 | 3Bte o +50 ns
tavaL Address to RD or WR Low 203 N 475 ns
tavwx Data Valid to WR Transition 23 I to o -20 ns
tavwn Data Valid to WR High 433 | “Heysp120 ns
twHaX Data Hold After WR 33 } tecL-20 ns
triAZ RD Low to Address Float 0 . 0 ns
i RD or WR High to ALE High 43 123 | ‘el toLe 25 ns

ANMEL
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External Program Memory Read Cycle

T e R
ALE i L o
3 i e " torey
tave > f >ty ‘
5 —> lyp ~— ; |
PSEN ' ! SNy
! i " | O -
‘ : —» ﬁ"tDLAZ ‘ t {1 PXAV; 7
ot ! n | PXIZ t—»
POUAX e | B E
| i L leax e e
PORT O —  AD-A7 | \ INSTRIN » > > A0-A7 —_
e 1 i H i
1 i
- taviv "
PORT 2 > AB - A15 < AB-A15

External Data Memory Read Cycle

ety = ; )
|
ALE 1 N m/
—> —ty
SEN v
PSEN & 1 A
e— e Ry —
~— tw —»
RD .
1 (ax —> ]
< It e t V4
.,¢__tAVLL__J} ¢ L e RLDV RHD
: 2 ! Wz trHDX

PORT 0 _ A0 - AT FROM RI OR DPL

QO*—‘<DATA IN)A*AO - A7 FROM PCL>—INSTR IN
[

.

tavwe
tavov
P2.0 - P2.7 OR A8 - A15 FROM DPH

I

PORT 2 4

X A8 - A15 FROM PCH
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External Data Memory Write Cycle

— b ——»

N 5 N

PSEN ! .
4—— . —>—tim —’1
) T
oty —» faww > < T e

PORT O __ A0 - A7 FROM RI OR DPLy{ | DATA OUT X _<A0 - A7 FROM PCL—NSTR N

< Lat

PORT 2 ) P2.0 - P2.7 OR A8 - A15 FROM DPH > A8 - A15 FROM PCH

External Clock Drive Waveforms

tonex [ i —
V. - 05V _‘L_‘ cLeH

A= 0.7 Ve

— teuer
/ . PN ] | . Ry . ‘!V\
. —7— 0.2 Veg - 0.4V \§ % N

g tCLC)( )

teteL "
External Clock Drive
Symbol Parameter Min Max Units
e cL Oscillator Frequency 0 24 MHz
tCLCL Clock Period 41.6 ns
teHex High Time | 15 ns
tolex Low Time 15 ns
toieH Rise Time 20 ns
teHeL Fall Time 20 ns

AIMEL 7
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Serial Port Timing: Shift Register Mode Test Conditions
The values in this table are valid for Vec = 5.0V + 20% and Load Capacitance = 80 pF.

Symbol Parameter 12 MHz Osc Variable Oscillator Units
Min Max Min Max
txixL Serial Port Clock Cycle Time 1.0 { 12tc oL us
tQuxH Output Data Setup to Clock Rising Edge 700 10tc o -133 ns
txHax Output Data Hold After Clock Rising Edge 50 2to oL -117 ns
txHDX Input Data Hold After Clock Rising Edge 0 o] ns
| xHov Clock Rising Edge to Input Data Valid 700 | 10tg c-133 J ns
Shift Register Mode Timing Waveforms
INSTRUCTION i | 5 ! 6 78
ALE V 'TFLHI__W LTINS
< ‘_’ taxe
S W R e B, N s P
tavXH —» | i
Akt
WRITE TO SBUF 0 1 ] PO 12 B~ X 5 6 7
v — > et 4
OUTPUT DATA | R T i AY % SETTI |
_CLEARRI b b ol i O o O O
v
INPUT DATA SETRI i

AC Testing lriﬁhthutput Waveforms("

Float Waveformém

Vee - 0.5V 0.2 Ve + 0.9V Vieap® OIVSL 7 7 AV -0
TEST POINTS - > ar Timing Reference
Points
045V / 02 Vg - 0.4V Viaap- %1V AV o
Note: 1. AC Inputs during testing are driven at Ve - 0.5V Note: 1. For timing purposes, a port pin is no longer floating
for a logic 1 and 0.45V for a logic 0. Timing mea- when a 100 mV change from load voltage occurs. A
surements are made at V), min. for a logic 1 and V_ port pin begins to float when a 100 mV change from
max. for a logic 0. the loaded Vgop/V level occurs.
4-80 AT83CE2 mummmer s T T
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Ordering Information

|

Speed Power :I }
(MHz) Supply ; Ordering Code Package Operation Range
12 SV+£20% | ATBICS52-12AC 44A r Commercial
| ATB9C52-12JC 444 | (0°C to 70°C)
| ATB3C52-12PC 40PS }
| ATBICS2-12QC 44Q |
| AT89C52-12Al 44A | Industrial
| ATB9CS52-1241 444 (-40°C to0 85°C)
| ATB9C52-12PI 40Ps §
ATB9C52-12Q 44Q
| AT89C52-12AA 44A Automotive
| ATB9CS52-120A 44y | (-40°C to 105°C)
AT89CS52-12PA 40P8
ATB9C52-12QA 44Q
16 5V +20% ATB9C52-16AC 44A Commercial
ATB9C52-16JC 44 (0°C to 70°C)
ATB9C52-16PC 40P8
AT88C52-16QC 44Q
AT89C52-16Al 44A Industrial
ATBIC52-16J1 44J (-40°C to 85°C)
ATBICS52-16P| 40P6
AT89C52-16Q 44Q
AT89C52-16AA 44A Automotive
AT89C52-16JA 444 (-40°C to 105°C)
AT89C52-16PA 40P5
AT89C52-16QA 5 44Q
20 5\ 20% ATB9C52-20AC 44A Commercial
AT89C52-20JC 44J (0°C to 70°C)
ATB9C52-20PC 40P5
ATB9C52-20QC 44Q
AT89C52-20Al 44A Industrial
ATB9C52-20.1 44) (-40°C to 85°C)
AT89C52-20P| 40P6
AT89C52-20Q) 44Q

AIMEL
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fecbsoisommitmn i
Ordering Information
Speed Power ; :
(MHz) Supply Ordering Code Package ! Operation Range
24 5V+20% | AT89C52-24AC 44A | Commercial
| ATB9C52-24JC 44y | (0°C to 70°C)
| ATBIC52-24PC 40P8 |
| ATB9CS52-24QC 44Q f
| AT89C52-24Al 44A | Industrial
i AT89C52-24J1 44 (-40°C to 85°C)
| ATB9CS52-24P 40P6 !
AT89C52-24Ql" 44Q |
Package Type
44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)
444 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)
40P6 40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)
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SATT CONTROL VER 2.00 KMITL 3L ———;

;————— DATA EQU ———
COMMANDS EQU 00H

RBD  EQU 010000008

WRD  EQU 00100000B

LINE EQU O3
SPEED EQU 14 ;SPEED EL
SPEEDX EQU 17 ;SPEED AZ

CIRA  EQU 126

CIRA2 EQU 2

CIRB  EQUA1

FR  EQU 1

FL EQU2

DELAY_SCAN EQU O7FH 1
— el ——
AZ_SW EQUP0.3

EL_SW EQUP0.2

MEMORY EQU

STEPM  EQU30H
CIRCLEX  EQU 31H
CIRCLEX2 EQU32H
FROMRL  EQU 33H
STEPN  EQU 34H
BUFFER  EQU 35H
COUNT_AZ  EQU 36H
ELSTATS  EQU 37H
AZSTATS_MSB EQU 38H
ELNEXT  EQU 39H
AZNEXT_MSB EQU 3AH

POINTSATT EQU 3BH
SEG_MSB  EQU 3CH



SEG_LSB  EQU 3DH
KBUFFER  EQU 3EH
CMODE2 EQU 3FH

DIGT  EQU 40H
DIG2  EQU 41H
DIG3  EQU 42H
DIG4  EQU 43H
DIGS  EQU 44H
DIG6  EQU 45H
DIGT  EQU 46H
DIG8  EQU 47H
DIGS  EQU 48H
DIGI0  EQU 48H
DIG11  EQU 4AH
DIGI2  EQU4BH
DIG13 EQU 4CH
DIG14 .EQU 4DH
DIGIS  EQU 4EH
DIG16  EQU 4FH
AZSTATS_LSB EQU 50H
AZNEXT_LSB EQU 51H
AZCAP_MSB. EQU 52H
AZCAP_LSB  EQU 53H

START MAIN PROGRAM ———

ORG 0000H

MOV P2,#0FFH

MOV STEPM,#011001108
MOV STEPN,#001100118
MOV FROMRL,#0

MOV A #1

CALL DELAY_SEC



CALL INIT JINIT LCD
CALL SET_ORG
INIT STATE

START_MODE:

MOV DPTR.#IN_MODEL1

CALL INMEM

MOV LINE.#1

CALL SCAN

MOV DPTR.#IN_MODEL2

CALL INMEM

MOV LINE.#2

CALL SCAN

IN_MODEX:
CALL INKEY
JB ACC.4,IN_MODEX
MOV B,#3
MUL A8
MOV DPTR #MODE
JMP @A+DPTR
MODE:
LIMP MODED :SET ORG
LJMP MODEH :AUTO SCAN MODE
LIMP MODE2 ‘MANUAL POSITION
LIMP MODES3 ;STEP MODE
LUMP IN_MODEX :4
LIMP IN_MODEX ;5
LIMP IN_MODEX ;8 : FOR FUTURE
LIMP IN_MODEX ;7
LUMP IN_MODEX :8
LIMP IN_MODEX ;9
JMP S

SINGLE STEP MODE

EXMODE3:  JMP START_MODE



MODES3:
MOV DPTR.#MODE3L1
CALL INMEM
MOV LINE.#1
CALL SCAN

MOV DPTR.#MODE3L2
CALL INMEM

MOV DPH,AZSTATS_MSB
MOV DPL.AZSTATS_LSB
CALL HTOD

MOV A,R2

CALL BCDTOSEG

MOV DIG4,SEG_LSB
MOV A,R3

CALL BCDTOSEG

MOV DIG5,SEG_MSB
MOV DIGB,SEG_LSS

MQV DPH,#0

MOV DPL.ELSTATS
CALL HTOD

MOV A.R3

CALL BCDTOSEG
MOV DIG15,SEG_MSB
MOV DIG16,SEG_LSB

MOV LINE.#2
CALL SCAN

MODE3X:
MOV P3,#111111108
JNB P3.4,RXX

MOV P3.#111111018



JNB P3.3,LIXX

JNB P3.5,RIXX

MOV P3,#11111011B
JNB P3.4,LXX

JB P3.6,MODE3X
JMP START_MODE

MOV A AZSTATS_MS8

CLRCY

SUBB A #1

JC PASSALLAZ
JZ PASSAZ
JMP MODE3

PASSAZ: MOV A AZSTATS_LSB

CLRCY
SUBB A,#69H
NG MODE3

PASSALLAZ:

LXX:

SLXX2:

MOV A AZSTATS_LSB
ADD A.#1
MOV AZSTATS_LSB.A
MOV A AZSTATS_MS8B
ADDC A#0
MOV AZSTATS_MSB.A
MOV B.#1
CALL STEP_LX
JMP MODE3

MOV A AZSTATS_MSB
ORL A.%0
JINZ LXXPASS

MOV A AZSTATS_LSB

ORL A#0
JINZ [ XXPASS



JMP MODE3

LXXPASS: MOV AAZSTATS_LSS
CLRCY
SUBB A #1
MOV AZSTATS_LSB.A
MOV A AZSTATS_MSB
SUBB A.#0
MOV AZNEXT_MSB,A
MOV B,#1
CALL STEP_RX
JMP MODE3
RIXX:
MOV AELSTATS
CLRCY
SUBB A,#90
JC NOTO
SUBXDF: . JMPMODES
NOTO:
MOV B.#1
CALL STEP_LEFT
ING ELSTATS
JMP MODE3
LIXX:
MOV A ELSTATS
CLRCY
SUBB A.#45
JC SUBXDF
DEC ELSTATS
MOV B.#1
CALL STEP_RIGHT
JMP MODE3

MODE 2 GOTO LOCATION
M2SUB: JMP START_MODE



MODE2:
MOV DPTR, #MODE2L1
CALL INMEM
MOV LINE.#1
CALL SCAN
MOV DPTR #MODE2L2
CALL INMEM
MOV DPH,AZSTATS_MS8
MOV DPL.AZSTATS_LS8
CALL HTOD
MOV A R2
CALL BCDTOSEG
MOV DIG8,SEG_LSB
MOV A.R3
CALL BCDTOSEG
MOV DIGY,SEG_MSB
MOV DIG10,SEG_LSB
MOV DPH,#0
MOV DPL,ELSTATS
CALL HTOD
MOV A R3
CALL BCDTOSEG
MOV DIG15,SEG_MS3
MOV DIG16 SEG_LSB
MOV LINE #2
CALL SCAN

INMX2:
CALL INKEY
JB ACC.7.M25UB
INB ACC.4.INMX2
INMX4:

MOV DPTR #MODE2L11
CALL INMEM
MOV RO.#0IG8

INMX3:



PUSH CO
MOV LINE.#1
CALL SCAN

ERRKM2:
CALL INKEY
JB ACC.7,ERRKM2
JB ACC.4,CHECK2PASS
MOV KBUFFER,A
ADD A,#30H
POP 0O
MOV @RO,A
INC RO
CJINE RO,#DIG12,INMX3
JMP INMX4

CHECK2PASS:

| MOV R1,#0

MQV A,DIG8
CLRCY
SUBB A #30H
MOV R2,A
MOV A,DIGS
CLRCY
SUBB A,#30H
SWAP A
MOV R3.A
MOV A,DIG10
CLRCY
SUBB A,#30H
ORLAR3
MOV R3,A

CALL DTOH
MOV A DPH
CLRCY



SUBB A,#1
JC PASSX
JZ PASSA
JMP INMX4

PASSA: MOV A,DPL
CLRCY
SUBB A,#69H
JNC INMX4
PASSX:
MOV AZNEXT_MSB,DPH
MOV AZNEXT_LSB,DPL

ELM21: ‘
MOV DIG15,#0'
MOV DIG16,#0'
MOV LINE,#1
CALL SCAN
ELM2:
CALL INKEY

JB ACC.7,ELM2

JB ACC.4,CPASSEL

ADD A #30H

MOV DIG15,A

MOV LINE,#1

CALL SCAN
ELM22:  CALL INKEY

JB ACC.7,ELM22

JB ACC.4,CPASSEL

ADD A, #30H

MOV DIG16,A

MOV LINE #1

CALL SCAN

ELM33:
CALL INKEY



JB ACC.7,ELM21

JNB ACC.4,ELM21

CPASSEL:
MOV R1,#0
MOV R2,%0
MOV A,DIG15
CLRCY
SUBB A,#30H
SWAP A
MOV R3,A
MOV A DIG16
CLRCY
SUBB A#30H
ORL A R3
MOV R3,A
CALL DTOH -

MOV A,DPL
CLRCY

SUBB A #91
JNC ELM21

MOV A,DPL
CLRCY

SUBB A.#45

JC ELM21

MOV ELNEXT,DPL
CALL GOSATT
JMP MODE2

RET

—MODEO IS SET TO ORGIAN PRESS KEY 0——

MODEQ:
CALL'SET_ORG



JMP START_MODE

MODE1 IS AUTOSCAN SATT IN EPRROM MODE——
EXIT_MODE1: JMP START_MODE
MODE1:

MOV DPTR #MODE1L1

CALL INMEM

MOV LINE,#1

CALL SCAN

MOV DPTR#MODE1L2

CALL INMEM

MOV LINE, 22

CALL SCAN
IN_SATT:

CALL INKEY

JB ACC.7,EXIT_MODE

JBACC4,IN_SATT :CHECK #

ORL A#0

JZIN_SATT | ;CHECK ZERQ

DEC A

MOV KBUFFER A

MOV DPTR #AZMEM
MOVC A@A+DPTR
MOV AZNEXT_LSB.A
MOV AZNEXT_MSB %0
MOV DPTR.#ELMEM
MOV A KBUFFER

MOVC A@A+DPTR
MOV ELNEXT.A

MOV DPTR #ANG_SATT
CALL INMEM
MOV DPH,#0
MOV DPL.AZNEXT_LS8B



CALLHTOD

MOV A R2

CALL BCDTOSEG
MOV DIG5,SEG_LSB
MOV A R3

CALL BCDTOSEG
MOV DIG6,SEG_MSB
MOV DIG7,SEG_LSB

MOV DPH,#0
MOV DPL,ELNEXT
CALL HTOD
MOV A R2
CALL BCDTOSEG
MOV DIG14,SEG_LSB
MOV A R3
CALL BCDTOSEG
MOV DIG15,SEG_MSS8
MOV DIG16,SEG_LSB
MOV LINE #2
CALL SCAN

»-TXT AT LINE1 NAME SATT
MOV A KBUFFER
MOV B,#16
MUL AB
MOV DPTR, #SATTN1
CLRCY
ADD A,DPL
MOV DPL.A
MOV A,DPH
ADDC A#0
MOV DPH,A
CALL INMEM
MOV LINE.#1
CALL SCAN



CALL GOSATT
JMP IN_SATT

BCDTOSEG:

JIN PUT ACC
PUSH ACC
SWAP A
ANL A #0FH
ADD A #30H
MOV SEG_MSB.A

POP ACC

ANL A#OFH
ADD A,#30H
MOV SEG_LSB,A
RET

LT DTN Sy i

; DECIMAL TO HEX

7 IN =R1,R2,R3

; OUT = DPTR

» REG = AR0,R1,R2,R3,R4,R5,DPTR

DTOH: MOV R4 #16

DTOH1: MOV R5#3 ‘SHIFT & SUB
MOV RO,#1 INDEX TO-R1
CLR C

DTOH2: MOV A@RO
RRC A
PUSH PSW o)
JNB ACC.7,DTOH3
CLR C
SUBB A #30H

DTOH3: UNB ACC.3,DTOH4
CLR"C



SUBB A #03H
DTOH4: MOV @RO,A
INC RO
POP PSW -]
DJUNZ RS,DTOH2

MOV A DPH
RRC A

MOV  DPH,A
MOV ADPL
RRC A

MOV  DPLA
DJINZ R4,DTOH1
RET

R QpeSU B ey
 HEX TO DECIMAL

i IN = DPIR

; OUT = R1,R2,R3

; REG = ARO,R1,R2,R3,R4,R5,DPTR

HTOD: CLR A ;CLEAR OUTPUT
MOV R1,A
MOV R2A
MOV R3A
MOV  R4,#16 ;SHIFT 16 BIT

HTOD1: MOV A,DPL
RLC A
MOV DPLA
MOV A,DPH
RLC A
MOV DPH,A

MOV  R5,#3 ;ADD DECIMAL



MOV RO.#3

HTOD2: MOV A@RO

ADDC AACC
DA A

MOV @RO.A
DEC RO

DJNZ RS.HTOD2
DJINZ R4,HTOD1
RET

MOV POINTSATT,#0

PNSATT:

MOV DPTR #AZMEM
MOV A,POINTSATT
MOVC A@A+DPTR
MOV AZNEXT_LSB8.A

MOV DPTR #ELMEM
MOV A, POINTSATT
MOVC A@A+DPTR
MOV ELNEXT A
CALL GOSATT

MOV A#10

CALL DELAY_SEC
INC POINTSATT
MOV A POINTSATT
CJINE A#10.,PNSATT
JMP DO

(INDEX TO

=]

i—— GOTO NEXT SATT FROM XXXX

2
~

: GO TO SATTLELITE AROUND WORLD

:IN = NEXTEL.NEXTAZ

:QUT TO LOCATION




MOV A AZSTATS_LSB
CLRCY

SUBB AAZNEXT_LSB
MOV AZCAP_LSB.A

MOV A AZSTATS_MSB
SUBB A.AZNEXT_MSB .
MOV AZCAP_MSB.A

MOV A AZCAP_LSB
CJUNE A.#0,STAAQ
MOV A AZCAP_MSB
CJINE A#0.STAAQ
JMP EXAZ

STAAQ:

MOV A.AZSTATS=MSB

CLRCY

SUBB A AZNEXT_MSB

JC suBXx2

\JNC GOAZRIGHT

MOV A AZSTATS_LS8B

CLRCY

SUBB A AZNEXT_LS8

JC SUBX2

JMP GOAZRIGHT
SUBX2;,

MOV A AZNEXT_LSB

CLRCY

SUBB A AZSTATS_LSB

MOV AZCAP_LSB.A

MOV A AZNEXT_MSB



SUBB A AZSTATS_MSB
MOV AZCAP_MSB.A

MOV A AZCAP_MSB

ORL A%0

JNZ GO16LX

MOV B AZCAP_LSB

CALL STEP_LX

JMP EXAZ
GO18LX:

MOV A AZCAP_LSB

CLRCY

SUBB A.#0FFH

MOV AZCAP_LSB.A

MOV B,#252

CALL STEP_LX

MOV B AZCAP_LSB

CALL STEP_LX

JMP EXAZ

GOAZRIGHT:
MOV A AZCAP_MSB
ORL A #0
JNZ GO16BIT
MOV B.AZCAP_LSB
CALL STEP_RX
JMP EXAZ
GO168IT:
MOV A AZCAP_LSB
CLRCY
SUBB A #OFFH
MOV AZCAP_LSB.A
MOV B.#252
CALL STEP_RX
MOV B.AZCAP_LS8B



CALL STEP_RX

EXAZ:
MOV AZSTATS_MSB.AZNEXT_MSB
MOV AZSTATS_LSB.AZNEXT_LSB

MOV A ELSTATS
CLRCY
SUBB A ELNEXT
JZ EXEL
MOV B.A
JNC GOELLEFT
MOV A ELNEXT
CLRCY
SUBB A ELSTATS
MOV B A
CALL STEP_LEFT
JMP EXEL
GOELLEFT:
CALL STEP_RIGHT
EXEL:
MOV ELSTATS.ELNEXT
RET
;—————  SETORG
SET_ORG:
SET_EL:
MOV DPTR,#TEXT1L1
CALL INMEM
MOV LINE.#1
CALL SCAN

MOV DPTRH#TEXT1L2
CALL INMEM

MOV LINE.#ZI

CALL SCAN



SET_ELX:
SETB EL_SW
JNB EL_SW,EL_SET
MOV A#SPEED
CALL DELAY_MS
MOV A STEPM
ANL A #OFH
MOV BUFFER.A

MOV A,STEPN
ANL A #OFOH
ORL A.BUFFER
MOV P2.A
MOV A STEPN
RR A

MOV STEPN,A
JMP SET_ELX

EL_SET:
MOV COUNT_AZ #0

SET_AZ:
SETB AZ_SW
INB AZ_SW,AZ_SET
MOV B.#1
CALL STEP_RX
INC COUNT_AZ
MOV'A.COUNT_AZ
CJNE A#178.SET_AZ

SETAZX:

SETB AZ_SW
JINB AZ_SW.ORG2
MOV B.#1
CALL STEP_LX



JMP SETAZX
ORG2:
MOV B.#10
CALL STEP_LX
JMP SET_AZ
AZ_SET:
MOV ELSTATS,#90
MOV AZSTATS_LSB.#180
MOV AZSTATS_MSB.#0
MOV DPTR#TEXT2L1
CALL INME_M
MOV LINE.#1
CALL SCAN
MOV DPTRATEXT2L2
CALL INMEM
MOV LINE, #2
CALL SCAN
MOV A #2
CALL DELAY_SEC
RET

STEP_RX:

MOV A FROMRL

CUNE A#2.STARTR

MOV A.B

ADD A#3

MOV B.A
STARTR: ~

MOV FROMRL.#1
LOPRX:

MOV CIRCLEX.#CIRB
CIRCLERX1:

MOV A #SPEEDX

CALL DELAY_MS



MOV A STEPN
ANL A #OFOH
MOV BUFFERA

MOV A STEPM
ANL A#OFH
ORL A BUFFER
MOV P2 A

MOV A#SPEEDX
CALL DELAY_MS
MOV A.STEPM
RLA

MOV STEPM,A
DJNZ CIRCLEX,CIRCLERX1
DJINZ B,LOPRX
RET

STEP_LX:
MOV A FROMRL
CJNE A#1.STARTL
MOV A.B
ADD A #3
MOV B.A

STARTL:

MOV FROMRL, 2

LOPLX:

MOV CIRCLEX.#CIRB

CIRCLELX1:

MOV A #SPEEDX
CALL DELAY_MS
MOV A STEPN
ANL A #0FOH
MOV BUFFER A



MOV A, STEPM
ANL A #0FH
ORL A.BUFFER
MOV P2.A

MOV A#SPEEDX
CALL DELAY_MS
MOV A STEPM
RRA

MOV STEPM,A
DJNZ CIRCLEX,CIRCLELX1
DJNZ B,LOPLX
RET

STEP_RIGHT:

LOPX:

MOV CIRCLEX2,#CIRA2

CIRCLEXX:

MOV CIRCLEX #CIRA

CIRCLEX1:

MOV A #SPEED
CALL DELAY_MS
MOV A, STEPM
ANL A#OFH
MOV BUFFER.A
MOV A,STEPN
ANL-A#0FOH
ORL A.BUFFER
MOV P2.A

MOV A, STEPN
RLA

MOV STEPN.A
DJUNZ CIRCLEX,CIRCLEX1



DJUNZ CIRCLEX2,CIRCLEXX
DJNZ B,LOPX
RET

STEP_LEFT:
LOPY:

MOV CIRCLEX2,#CIRA2
CIRCLEYY:

MOV CIRCLEX,#CIRA
CIRCLEY1:

MOV A #SPEED

CALL DELAY_MS

MOV A, STEPM
ANL A#0FH
MOV BUFFER A

MOV ASTEPN
ANL A #0FOH
ORL ABUFFER
MOV P2,A

MOV A STEPN
RRA
MOV STEPN,A
DJUNZ CIRCLEX,CIRCLEY1
DJUNZ CIRCLEX2,CIRCLEYY
DJUNZ B,LOPY
RET
NEXT_KEY:
CALL INKEY
MOV 40H,A
MOV LINE,#2
CALL SCAN



JMP NEXT_KEY

INKEY:

MOV DPTR #TABLE_KEY

MOV P3,#111111108
CALL CPRESS

MOV P3,#111111018
CALL CPRESS

MOV P3,#111110118
CALL CPRESS

JMP INKEY

CPRESS:
JNB P3.3,YPRESS
INC DPTR
JNB P3.4,YPRESS
INC DPTR
JNB P3.5YPRESS
INC DPTR
JNB P3.6,YPRESS
INC DPTR
RET

YPRESS:
JNB'P3.3,3
JNB P3.4,3
JNB P3.5,5
JNB P3.6,S
MOV A #0
MOVC A@A+DPTR
DEC SP



DEC sP
RET

SCAN:
PUSH DPH
PUSH DPL
PUSH 00

MOV A, #80H

'SET LINE
CLR P0.0

CJINE R3,#1,LINE2
MOV P1,#80H
JMP XLINE
LINE2: »
MO\) P1,#0COH
XLINE:
CALL EPLUSE

MOV B,#16

MOV RO,#40H
L1:

MOV A,@R0

CALLWRITE

INCRO

DUNZ B, L1

POP 00
POP DPL



POP DPH
RET

INMEM:

'DPTR IS OFFSET DATA TO 40 ==> 4FH

MOV R2,#16
MOV R0,#40H

IN1: MOV A,#0
MOVC A,@A+DPTR
MOV @R0,A
INC DPTR
INC RO
DJNZ R2,IN1

RET .

WRITE:
PUSH ACC
SETB P0.0
POP ACC
MOV P1,A
CALL EPLUSE
CALL WAITBF
RET

-

EPLUSE: SETB P0.1
PUSH ACC
MOV A #01
CALL DELAY_MS
CLR P0.1



POP ACC
RET

WAITBF:
PUSH ACC
MOV A #4
CALL DELAY_MS
POP ACC
RET

INIT:
CLRPO.0
MOV P1,%01
MOV P1,#38H ~ ;DISPLAY 577 DOT 1 LINE
CALL EPLUSE
CALL WAITBF

MOV P1 #0FH
CALL EPLUSE
CALL WAITBF

MOV P1,#5
CALL EPLUSE
CALL WAITBF

MOV P1,#1
CALL EPLUSE
CALL WAITBF
MOV P1,#80H
CALL EPLUSE
CALL WAITBF
RET



DELAY SEC AND MS
DELAY_MS:
MOV ANC CALL 1.085 X 3 uS
PUSH ACC 12.170138889 uS
PUSH B :2.170138889 uS
MOV B,#231  :2.170138889 uS

DD:
DJNZ B,S ;500 uS AT 11.0592 MHZ

DJUNZ B,S 1500 uS AT 11.0592 MHZ
DJNZACC.DD  ;2.170138889 uS

POP B ;2.170138889 uS
POP ACC ;2.170138889 uS
RET :2.170138889 uS

DELAY_SEC:
PUSH ACC
PUSH B
MOV B.A

DDD:
MOV A #246
CALL DELAY_MS - ;250 mS
CALL DELAY_MS ;500 mS
CALL DELAY_MS ;750 mS
CALL DELAY_MS ;1000 mS
DJNZ B,DDD
POP B
POPJ ACC
RET

ROM TXT
ANG_SATT: DB "AZ =XXX_ EL=XXX"




SATTN1: DB " PALAPA B4 "
SATTN2: DB " PALAPA B2P *
SATTN3: DB "CHINASAT DFH2-A2"
SATTN4: DB * ASIASAT 1 *
SATTNS: DB * INDIA *
SATTNG: DB " GORIZONT 2 *
SATTN7: DB "CHINASAT DFH2-A1"
SATTN8: DB " GORIZONT 3 *“
SATTNS: DB * THAICOM 1 *

TEXT1L1: DB" PLEASE WAIT *
TEXT1L2: DB " SET TO QRIGIN *
TEXT2L1: DB " NOW ORIGAN SET *
TEXT2L2: DB" EL=90 AZ=180 "
TEXT3L1: DB " GOTO NEXT SATT"
TEXT3L2: DB*"

MODE1L1: = DB“AUTO SCAN SATT *
MODE1L2: DB "SELECT 1TO g *
MODE2L1':< DB "MANUAL POSITION *
MODE2L2: DB "NOW AZ=XXX EL=XX"
MODE2L11: DB"NEW AZ=000 EL=00"
MODE3L1: DB" STEP MODE *
MODE3L2: DB"AZ=XXX EL=XX"
IN_MODEL1: DB" SELECT MODE "
IN.MODEL2: DB" 012 3"

;— LOCATION SATT.
AZMEM: DB 127,137,145,160,207,218,224,237,240
ELMEM: . DB 064,068,070,073,072,070,068,061,060

;——TABLE KEY
TABLE_KEY: DB 1,4,7,7FH,2,5,8,0,3,6,9,0FFH

END





