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ABSTRACT

This thesis presents the design and implementation of

control system for: Observation Robot.Microcontreller 8032 is used.

to control the movement of robot in the observed area.Moreover it
has a V.D.O. camera to detect the pictures and ultrasonic sensor
tomggﬁsure the distance between the Observation Robot and obsta-
cle. fﬁbn microcontroller will send the data to computer when it
has the command to read the distance from microcontroller on the
robot.After that the user,controlling in front of the screen,will
take all the data to decide speed level and steer level which can
control the robot to avoid the obstacles. The data are sent by
radio wave.When microcontroller receives the data, it will gener-
ate the pluse signals to control the movement of the car. Finally

the user will know that what the area has.
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7 6 5 ) 3 2 1 0

Gate | CT M1 MO | Gate | ¢T | M1 | MO

{ Timer 1 1 Timer 0 ]
THE TIMER MODE CONTROL (TMOD) SPECIAL FUNCTION REGISTER

Bit Symbol  Function

713 Gate OR gate enable bit which controls RUN/STOP of timer 1/0. Set to 1 by program to enable
timer to run if bit TR1/0 in TCON is set and signal on external interrupt INT1/0 pin is
high. Cleared to 0 by program to enable timer 10 run if bit TR1/0 in TCON is set.

6/2 T Setto 1 by progra?n to make timer 1/0 act as a counter by counting pulses from external
input pins 3.5 (T1) or 3.4 (T0). Cleared to 0 by program to make timer act as a timer
by counting internal frequency. -

5/1 M1 Timer/counter operating mode select bit 1. Set/cleared by program to select mode.
4/0 Mo Timer/counter operating mode select bit 0. Set/cleared by program to select mode.
M1 © MO  Mode
0 0 0
0 1 1
1 0 2
1 1 3 -

TMOD is not bit addressable =

o
zﬂn 3.5 TMOD : Timer/Counter Mode Control Register

b7}
. [ UH » ]
Timer/Counter nyg 2 mauﬁTmumﬂwvnﬂkuag 4 Tvua Taﬂgntﬁan
AINAIBEILN MO, M1 Tu TMOD tEuiealiuin C/T* a1aria9ruduinua 0,1,2 Az
Y] o - . o ' . <
A’18 1 AUFIMTY Timer/Counter 14 2 uadluInua 3 qsﬂﬂﬁ7ﬂ1€1uﬂmﬁﬁﬂaﬂYﬂ
Y o N
FIIANY 3 THiua a9y
Mode 0
\ . Yy ? - :
Waar Timer 1uTwuauasanﬂcﬂuLﬂu Counter 7u3a 8 uUn ?qwzgn
«'-l do. . i [2d ..'14.
LWUAIABLUDUUITUIY Machine Cycle 1a 32 Cycle wa3 uunanﬁuﬂu;ﬁu
Counter zu1a 13 Indiuiey 1asn13ily Machine Cycle 47u3u 32 Cycle Az
-« 's B a . o 4 B
18331 @a5 TLx 31U 5 1n(2=32) ez udTrnauiuiid iaaT THX IIUIU
- 4 _» N .
8 un LwaYMLﬁu Counter ®u1a 13 1Un Eﬂn 3.6 LEAINITNINIUTIUINNG O 78

Timer 1

Pulse
Input L TLX 5 Bits THX 8 Bits TFX pmsssem | nterrupt
(Figure 2.11) :

Timer Mode O 13 - Bit Timer/Counter

d
Eﬂn 3.8 Timer/Counterl Mode 0 : 13 Bits Counter

& < = é s vﬁ
qnngﬂquuuaﬂ 7981087 TL1  Wa¥ TH1 [y rdssaaunauiantiu

-~ < ) o ¢y < = ’lj >
Counter au7a 13 un tUaa1lUIIRIRATNIAavLURAUIA 1 nevualuidy 0 fiv
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wue  Awiwalli¥n Timer Interrupt Flag: TF1 5uqnﬁ1ﬁﬁugn Enable i
Timer 18 TR1 War Gate = 0 wiadayanen INT1® 1iu 1 281N TABE 1IN
(N17LAN Gate tdu 1 9za8u% Timer Qnﬂvuanaaﬁmmqm#nq INT1™ 1179
n173aA2 M 19 asiaNi e e TR1 Hulntuitdiaad Tcon ﬁezu# 3.7 8w =
Gate 2#7u TMOD Hv1ANATIINIUAA

- F3dinadauna 13 On dsznaudae 8 Dniae THI War 5 lnwav TL1
d74 3 linuumas TL1 Yﬁgnﬁﬂwumua51ﬁ9n1§ ‘N1713nA1189 Run Flag(TR1) Y4

-~ 6 a4 io
15Lﬂaasﬂ11u11dtma1nqﬁaq 7 5 5 4 3 2 ! 0
TF1 TR1 TFO TRO €1 IT1 €0 IT0

THE TIMER CONTROL (TCON) SPECIAL FUNCTION REGISTER -
Bit  Symbol  Function

*
7 TFY . Timer 1 Overflow flag. Set when timer rofls from all ones to zero. Cleared when processor
: vectors to execute interrupt service routine located at program address 0018h.

6 TR1 Timer 1 run control bit. Set to 1 by program to enable timer to count; cleared to O by
program to halt timer. Does not reset timer.

S TFO Timer 0 Overflow flag. Set when timer rolls from all ones to zero. Cleared when processor
vectors to execute interrupt service routine located at program address 0008h.

4 TRO Timer 0 run control bit. Set to 1 by program to enable timer to count: cleared to 0 by
program to halt timer. Does not reset timer.

3 IE1 External interrupt 1 edge flag. Set to 1 when a high to low edge signal is received on port 3
pin 3.3 (INT1). Cleared when processor vectors to interrupt service routine
located at program address 0013h. Not related to timer operations.

2 i1 External interrupt 1 signal type control bit. Set to 1 by program to-enable external interrupt 1
to be triggered by a falling edge signal. Set to 0 by program to enable a low level
signal on external interrupt 1 to generate an interrupt.

1 IE0 External interrupt 0 edge flag. Set to 1 when a high to low edge signal is received on port 3

pin 3.2 (INT0). Cleared when processor vectors to interrupt service routine located at
*_program address 0003h. Not related to timer operations.

0 1o External interrupt O signal type control bit. Set to 1 by program to enable external interrupt 0
to be triggered by a falling edge signal. Set to 0 by program to enable a low level
signal on external interrupt 0 to generate an interrupt.

' Bit addressable as TCON.O to TCON.7
s . .
Eﬂ“ 3.7 TCON : Timer/Counter Control Regisyer

Mode 1

Ha . “ o v K
QuTuiua 1 UUAITNINIULNNBUNLTENG O QnUSznﬂv LInuaa1Ty
. . A - o - X ﬁ -«
Timer Register wsgﬂ Run 714 16 intag uuAatuivuau’riidu Counter b e )
Timer 2u7a 16 lnunu N
Mode 2 -
TUTWNG 2 ILAVMURA Timer Register Lﬁu 8-Bits Counter(TLx)

d [ - ar 1 r'4 ) -, . ]
Feiin1TTnanan L av T Tuiag 1861 U331 aa4 THX (38806 Overflow T9aq7u
3 . EY I It I's ) P < iy}
THx uawuwsanﬂuumimaaqﬁﬁﬂTmaﬁawnuas uazqz?uLﬂaauuﬂaqLannTﬁamYﬂ11

U TL1
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WaeTun17ld TR1 uaz TFi 39 Timeri adUUTNEY THO ﬂzﬂvuqu Timeril
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Auto-Reload Mode
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< . {
zﬂn 3.11 Timer2 in Auto-Reload Mode
T2CON: TIMER/COUNTER 2 CONTROL REGISTER. BIT ADDRESSABLE
8052 Only

| 7r2 | exF2 | Aok | towk [ exene [ 12 | o1z [ cr/mz

TF2 T2CON. 7 Timer 2 overflow flag sct by hardware and cleared by software. TF2 cannot be set when
either RCLK = 1 or CLK = | '

EXF2 T2CON. 6 Timer 2 external flag sct when cither a capture or reload is caused by a negative transition on
T2EX, and EXEN2 = |. When Timer 2 interrupt is enabled, EXF2 = | will cause the CPU
to vector to the Timer 2 interrupt routine. EXF2 must be cleared by software.

RCLK  T2CON. 5 Receive clock flag. When sct, causes the Serial Port to use Timer 2 overflow pulses for its
receive clock in.modes 1 & 3. RCLK = 0 causes Timer 1 overflow to be used for the receive
clock.

TLCK  T2CON. 4 Transmit clock flag. When sct, causes the Scrial Port to use Timer 2 overflow pulses for its
transmit clock in modes 1 & 3. TCLK = 0 causes Timer | overflows 10 be used for the
transmit clock.

EXEN2 T2CON.3 Timer 2 caternal enable flag. Whea set, allows a capture or reload to oceur as a result of
negative transition on T2EX if Timer 2 is not being used to clock the Serial Pon.
EXEN2 = 0 causes Timer 2 to ignore events at T2EX.

TR2 T2CON. 2 Software START/STOP control for Timer 2. A logic 1 stants the Timer.

(Vs v T2CON. | Timer or Counter select,

0 = Internal Timer. 1 = External Event Counter (falling edge triggered).

CP/RL3 T2CON.O Capture/Reload flag. When set, captures will occur on negative transitions at T2EX f
EXEN2 = 1. When cleared, Auto-Reloads will occur either with Timer 2 overflows or
negative transitions st T2EX when EXEN2 = |, When either RCLK = | or TCLK = |,
this bit is ignored and the Timer is forced to Auto-Reload on Timer 2 overflow.

<}
gﬂﬂ 3.12 T2CON : Timer/Counter2 Control Register
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Baud Rate Generator Mode
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THE SERIAL PORT CONTROL (SCON) SPECIAL FUNCTION REGISTER
Bit  Symbol Function
7 SMO Serial port mode bit 0. Set/cleared by program to select mode.
6 SM1 Serial port mode bit 1. Set/cleared by program to select mode.

SMO SM1 Mode Description

0 0 0 Shift register; baud = /12

0 1 1 8-bit UART; baud = variable

1 0 2 9-bit UART; baud = /32 or /64

1 1 3 9-bit UART; baud = variable
) SM2 Multiprocessor communications bit, Set/cleared by program to enable multiprocessor

communications in modes 2 and 3. When set to 1 an interrupt is generated if bit 9 of
the received data is a 1; no interrupt is generated if bit 9 is a 0. If set to 1 for mode 1,
no interrupt will be generated unless a valid stop bit is received. Clear to 0 if mode 0

is in use.

4 REN Receive enable bit. Set to 1 to enable reception; cleared to 0 to dissable reception..

3 788 Transmitted bit 8. Set/cleared by program in modes 2 and 3.

2 RB8 Received bit 8. Bit 8 of received data in modes 2 and 3; stop bit in mode 1. Not used in
mode 0.

1 Tl Transmit interrupt flag. Set to one at the end of bil 7 time in mode 0, and at the beginning

of the stop bit for other modes. Must be cleared by the program,

0 Rl Receive interrupt flag. Set to one at the end of bit 7 time in mode 0, and halfway through
the stop bit for other modes. Must be cieared by the program.

Bit addressable as SCON.O to SCON.7

ps]
Eﬁn 3.13 SCON : Serial Port Control Register

Serial Port Control Register
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Serial Port Control and Status Register Lﬁu SFR
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Timer 1
Baud Rate fosc SMOD il Reload
C/T | Mode Value
Moda 0 Max: 1 MHZ| 12 MHZ X X X X
Mode 2 Max: 375K 12 MHZ 1 X X X
Modes 1, 3: 62.5K 12 MHZ 1 0 2 FFH
19.2K 11.059 MHZ 1 0 2 FDH
9.6K 11.058 MHZ (v} (¢} 2 FDH
4.8K 11.059 MHZ 0 0 2 FAH
2.4K 11.059 MHZ 0 0 2 F4H
1.2K 11.058 MHZ 0] 0 2 E8H
137.5 11.986 MHZ 0 ] 2 10H
110 6 MHZ 0 0 2 72H |
110 12 MHZ 0 0 1 FEEBH

3.14 Timerl Generated Commonly Used Baud Rate
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Eﬁﬂ 3.15 MCS-51 Interrupt Sources
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INTERRUPTS
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THE INTERRUPT ENABLE (IE) SPECIAL FUNCTION REGISTER
Bit Symbol Function

7 EA Enable interrupts bit. Cleared to 0 by program to disable all interrupts; set to 1 to permit
individual interrupts to be enabled by their enable bits.

6 — Not implemented.
S ET2 Reserved for future use.
4 ES Enable serial port interrupt. Set to 1 by program to enable serial port interrupt; cleared

to 0 to disable serial port interrupt.

3 ET1 Enable timer 1 overflow interrupt. Set to 1 by program to enable timer 1 overflow
interrupt; cleared to O to disable timer 1 overflow interrupt.

2 EX1 Enable external interrupt 1. Set to 1 by program to enable INTT interrupt; cleared to 0 to
disable INT1 interrupt.

1 ETO Enable timer 0 overflow interrupt. Set ta 1 by program to enable timer 0 overflow interrupt;
cleared to 0 to disable timer 0 overflow interrupt.

1] EXO Enable external interrupt 0. Set to 1 by program to enable INTO interrupt; cleared to O to
disable INTQ interript.

Bit addressable as IE.O to IE.7
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Eﬂﬂ 3.16 IE : Interrupt Enable
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THE INTERRUPT PRIORITY (IP) SPECIAL FUNCTION REGISTER -
Bit Symbol  Function

7 — Not implemented.

6 —_ Not implemented.

5 P12 Reserved for future use,

4 PS Priority of serial port interrupt. Set/cleared by program. ”
3 PT1 Priority of timer 1 overflow interrupt. Set/cleared by program. -

2., PX1 Priority of external interrupt 1. Set/cleared by program.

1 PTO Priority of timer O overflow interrupt. Set/cleared by program.

0 PX0 Priority.of external interrupt 0. Set/cleared by program.

Note: Priority may be 1 (highest) or 0 (lowest)

Bit addressable as IP.0 to IP.7

4 o :
3““ 3.17 IP : Interrupt Priority Register

L m - d o V] - . < IV s o . -
ANUNNTHABULNATIWNWIANAU 2 HUad ?ﬂuizmun‘l’md’mﬂﬂuﬂﬂ‘mﬂi]u—

N3=6 A9 ART 91 (High © Priority Inter-

LY

Ve - ] B - € & w o ) y -
rupt) wlasun1TuTA1Tn0U UADTNAITHRAULNATTUNWIANNY 2 dUa ?\134736]1]

3 v}

-~ o ar as - fo € . 1 o
AUAEYLNINY A UNIFURYY BB L NBTFWNAETUISAIMRAL 2957 AuLNaTTwn

o,

2

< - ’ N P o das 4 =
FUATAI=ZANUINTITABU ANUUAIETHIEGUAI MR 1HYBANNITIBUL NE T TWINEY 9 s

. . .~ - - o € v N
Second Priority Structure (7¥aualudraqlun1Tnadut nasJungaa) AU

Source ~.. Priority Within Level
1.IEO Highest

2.TF0O
3.IE1
4.TF1

S.RI+TI

6.TF2+EXF2 Lowest

l



A8

: . o o o 4 o
d9LAR27 Priority Within Level Structure ?3Qﬂ1ﬁlﬁaﬁtwaun
- - faw ¢ w» ug '3 .
ﬂmw1ﬂ11LﬂﬂﬁmmﬂmauLﬂa11wnwiaNﬂunuN1Ln1uu (Simultaneous Request of
the Same Priority Level)
5 ‘\Jl “ 1 Q'
IP Register ﬁunnYagn?ﬁoﬂanQﬂuauwuq @a IP.7 ua IP.8
' o L - < - <
TA8314N97U 8051 war 8052 Taalu 8051 FTUUNNINNLWANIEA 1 Un @a IP.5
s - & oreof ' 0 Y. [N - |
uasiﬁutﬁa1nuﬁawnu11naq§131uﬂ11ﬁn11tiaunﬁ 1 TUNEILWUSTINLNAIR LW

#ua130MiN1ITH e MCS-51 {alua q Tuaunanaaty

~ ' [ - -1
Eﬂﬂ 318 AW NAAITAIGTIUDNTAT I9IUU



. ' o r'e
3.5 wﬂunuwnﬂ1?adﬂaqﬂn1m

47

SENSOR
SPEED CONTROL
'MICRO
SEN
SOR CONTROLLER BATTERY LOAD
REGULATOR
SENSOR
MOTOR MOTOR

4 * 1] as ‘ L
31]7] 3.19 G)WLL%%\‘H’]']‘S?G]?']\?QUT]?NG]"I\? 1



4.1 Flow Chart

«
unn 4

TdTunTUAIBANAITNINIY

. MAIN PROGRAM

. —

START

SET IE:

~ENABLE TIMER®,2
OVERFLOW INT.
~SERTAL PORT INT

‘ v

SET IP:

~SERIAL INT. BE
HIGH PRIORITY

Y

SET SCON:
~TRANSMITERECEIVE

y
SET PCON:
—CLEAR SMOD

¥
SET POSITION INT.
SERVICE ROUTINE
OF TIMER & SERTIAL

Y

SET INITIAL VALUE
OF THI
“THO,TL®, TH2,TL2

y
SET COUNTER OF
SPEED & STEER

4
SET INITIAL VALUE
" OF SPEED &STEER
LEVEL EQUAL MID.
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SET TMOD:

~RUN TIMER® AT MODE 1
-CLEAR BIT GATE T0 0
~RUN TIMER! AT MODE 2
-CLEAR BIT GATE TO @

SET TCON:

~SET BIT TRO,1 TO 1

-SET INT® DETECT FALLING EDGE

=SET INT1 FOR DETECT LOW
LEYEL SIGNAL

4
SET 8255:
-PORTA,B,C =INPUT

SET T2CON:
-TIMER2 CAPTURE
=SET BIT TR2 TO 1
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TIMERO INTERRUPT

COUNTERS = -
COUNTERS-1

COUNTERS
=0

N_STDBUF
=0_STDBUF

%ﬁ%CULATE NEW VALUE FOR THO &

OUT OLD VALUE: RMULD = N_STDBUF*Q4H

A = RHULD+TABD
COMBD=99H A -> THO
THOGB -> THO
TLOOB -> TL@ RMULD = RMULD+1

A = RMULD+TABD

A= TL

<
OUT @ AT P1.1

y

‘ RETI ’




A

COUNTD = 02H
= 99H

Y

%ﬁ%CULATE NEW VALUE FOR THO &
OUT OLD VALUE: RMULD = RMULD+1
A= RMULD+TABD
THO1B -> THO A ~> THe -
TLO1B -> TLO RMULD = RMULD+1
A = RMULD+TABD
A ->TLO
4
-
y
TOUT 1 AT P11
CLEAR COMBD
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TIMERZ INTERRUPT

‘ START ,

i

CLEAR T2CON.7

Y

COUNTERR =
COUNTERR-1

COUNTERR

N_SPRBUF

s

=0_SPRBUF

v

%ﬁéCULATE NEW VALUE FOR TH2 &

OUT OLD VALUE: RMULR = N_SPDBUF#@4H
A" = RMULR+TABR

COMBS=99H A ~>TH2

TH208 -> TH2

TL208B -> TL2 RMULR = RMULR+1
A~ = RMULR+TABR
A - T2

<
Y
OUT @ AT Pt.0

52



COUNTR = @2H
A = 99H

¥

CALCULATE NEW VALUE FOR TH2

OUT OLD VALUE: "RMULR = RMULR+1
A = RMULR+TABR
TH21B -> TH2 A => TH2
TL21B =5 TL2 RMULR = RMULR+1
A = RMULR+TABR
A => TL2
<
¥
OUT 1 AT P1.0
CLEAR COMBR

v

(rez )
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CLEAR CH_1BUF
CLEAR TI
oBUF= DISTBUF

.

i

CH_1BUF=SBUF

SET Fe

CLEAR RI

CLEAR TI

&
i

4
RETI

‘ RETI ’

\

/

YES

CH_2BUF
= SBUF

CH_1BUF
NAK

v

= npr

O_5PDBUF=N_SPDBUF
N_SPDBUF=CH_2BUF

O_STRBUF=N_STRBUF
N_STRBUF=CH_2BUF

ACK

LANYYAINT 1d0d TVIYIAS

14



A = (PORTR)

A = (PORTH) A = (PORTL)
Al
V| Y
Y
DISTBUF=A%0.9
ACK
NAK ACK
( START ) ( START )
Y
4
CLEAR CH_IBUF
CLEAR RI,F0Q
CLEAR RT;F0
~ SBUF = 'ACK'
SBUF = 'NAK’

f
‘ RETI ’

y
‘ RETI ’
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CH_1BUF
CH_2BUF
DISTBUF
N_SPDBUF
O_SPDBUF
N_STRBUF
O_STRBUF
PASS
FAULT
PORTH
PORTL
PORTR
THOOB
TLOOB
THO1B
TLO1B
TH20B
TL20B
THZ 1B
TL21B
COUNTD
COUNTR
COMBD
RMULD
COMBR
RMULR
TOIH
TOIL
T2IH
T2IL

-

aA1a8UIN n.

TUTRATHAIVAUATTNININ

EQU
EQU
EQU
EQU

" EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

.

1BH ;1ST BYTE BUFFER
1CH ;2ND BYTE BUFFER
08H ;DISTANCE BUFFER i
09H ;NEW SPEED LEVEL
0AH ;O0LD SPEED LEVEL
OBH ;NEW STEER LEVEL
OCH ;O0LD SPEED LEVEL
06H - 3ASCII OF ACK
" \15H  ASCII OF NAK
OFCO0H ; FRONT SENSOR
OFCO1H ;LEFT SENSOR
OFCo2H s RIGHT - SENSOR
ODH ' 3THO BUFFER,OUT O
OEH ;TLO BUFFER,QUT 0
OFH ;THO. BUFFER,OUT 1
10H ;TLO BUFFER,OUT 1
11H ;TH2 BUFFER,OUT 0
12H ;THZ BUFFER,OUT 0
135 s TH2 BUFFER,QUT 1
14H ;TH2 BUFFER,OUT 1
15H “3COUNTER OF SPEED
16H ;COUNTER OF STEER
17H ;SPEED COMPARE BUFFER
18H ;SPEED RESULT OF MULTIPLICATION
19H 3;STEER COMPARE BUFFER
1AH ;SPEED RESULT OF MULTIPLICATION
68H ;TO INT. ROUTINE HIGH BYTE
69H ;TO INT. ROUTINE LOW BYTE
6CH ;T2 INT. ROUTINE HIGH BYTE
6DH ;T2 INT. ROUTINE LOW BYTE



SIH
SIL

MAIN:

EQU
EQU

ORG
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MoV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOY
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

6AH ;SERIAL INT. ROUTINE HIGH BYTE
6BH ;SERIAL INT. ROUTINE LOW BYTE
8000H
IE, #F2H sAMuaa1niy IE
IP, #FOH ‘ sAMUAAINAL IP
SCON, #50H ;A IMUAATNAY SCON
PCON, #00H ;AMMuUAA1INAY PCON
TOIH, #81H ;AIUMUNNAY timer0 inter-
TOIL, #00H sTrupt servicé routine
T2IH, #82H ;RIUNUNTAY timer2 inter-
T2IL,#00H srupt service routine
SIH, #85H ;RTUNUNNEY serial inter-
SIL,#00H srupt service routine
TH1, #F4H ;AIMUAEY TH 789 timerl
THOOB, #BEH sfinnuadn L Judune THO, TLO,
TLOOB, #DOH ;TH2,TL2
THO1B, #FAH :
TLO1B, #ACH i
TH20B, #BEH ;

TL20B, #70H 3

THZ1B, #FBH ;

TL21B, $3AH :

COUNTS, #02H sMUaA1TNNY counter
COUNTR,-#02H ;

TMOD, #21H _ sdnpuaanTuiiy TMOD
TCON, #51H s fAMuaA1Tuiy TCON

Y

N_SPDBUF, #03H ;A MUAAILINAUTAN SPDBUF
O_SPDBUF, #03H ;1ﬁa§ﬁdqnawq

N_SPRBUF, #03H  ;A1wua@113udiunay SPRBUF
O_SPRBUF, #03H ;Yﬁaéﬁdqnawq

DPTR, #CONTROLPORT ; A1¥u@ control port naw
A, #8BH 38255

68



LOOP:

TOINT:

COMPD:

CALNOD:

-~

-

MOVX @DPTR, A
MOV T2CON, #05H
SJMP 3%

ORG 8100H
DJNZ COMPD
SJMP OUT1D
MOV A,N_STDRBUF

s AIMUAANTNAL T2CON

v} . P
;?ﬁaunﬁQﬂuagnsmu

1 v as 11
;aa@1 counter &av¥ 1 aagtlyu
sifu 0 ud@ed T out 0 aan

sHidu 0 M out 1 aan

»
b4

CJNE A,O_STDBUF,CALNOD; L UTaui nauanianiuanind

MOV COMBD, #39H

MOV THO,THOOB
MOV TLO,TLOOB
LJMP OUTOD

MOV B, #04H

MUL AB

MOV RMULD, A
MOV DPTR, #TABD
MOVC A,8A+DPTR

MOV- THOOB, A
MOV THO, A

INC RMULD

MOV A, RMULD
MOVC A,@A+DPTR
MOV TLOOB, A
MOV TLO, A

CLR P1.1

RETI

RN TR RN SN ST R IR T TR e
LT PR EPER

s 1iuEa L 1T a0 TauTun 1 TEay
1% out 1 aan
sIVaaATLax iy THO

5 TURAATL ANTATY TLO
snTelaatyd outd

:

;A7 speed level ﬂmﬁn 04H
;

?

s L ANE w3 Tz Traa
519 THO, TLO

5

s TUAAANTNATH THO

AT BRI OTEERE

;

;

;

5 TNRAATNATN TLO

sout 0 aanz1 pl.1

-
’



OUT1D:

CALN1D:

OUT11D:

T2INT:

COMPR:

MOV COUNTD, #02H

MOV A, #99H

CJNE- A, COMBD,CALN1D

MOV THO,THO1B
MOV TLO,TLO1B
LJMP OUT11D
MOV DPTR, #TABD
INC RMULD

MOV A,RMULD

MOVC A,@A+DPTR

MOV THO1B,A
MOV THO, A

INC RMULD

MOV A,RMULD
MOVC A,@A+DPTR
MOV TLO1B, A
MOV TLO, A

SETB P1.1

MOV .COMBD, #00H
RETI

ORG '8200H
CLR. T2CON. 7
DJNZ COMPR

SJMP OUT1R
MOV A,N_SPRBUF

70

H
H

[v3 [] v [] -4 s
$AARUTIINIRETTA L AINT AT
;Taﬂnﬂ1tﬂ?ﬂutﬁausnauu7n
; TURAR LANTH THO
;INaa@a 1L auTn TLO
saTeTaal outi
s INaad 1N INAY THO, TLO
H

-
’ -

e

L X

-e

e

H
H
;
-
sout 1 aannyn Pi.1i

sclear COMBD

-
4

sclear timer?2 overflow
;AAAA counter av 1 Ay
;11U 0 W out 0 aan

sA710% 0 I out 1 aan

14

CJNE A,O_SPRBUF,CALNOR; tUTFauinaua LA fulng an

MOV COMBR, #99H
MOV THZ, TH20B
MOV TLZ2,TL20B

s LNIAUTHH G L HUITUA 1T
;
s TNARRATLANTINAY TH2

s THRAAT L ANTIWNY TL2



CALNOR:

CUTOR:

OUT1R:

CALN1R:

LJMP OUTOR

MOV B, #04H

MUL AB

MOV RMULR, A
MOV DPTR, #TABR

- MOVC A,BA+DPTR

MOV TH20B, A
MOV THZ2,A

INC RMULR

MOV A,RMULR -
MOVC A,@A+DPTR
MOV TL20B, A
MOV TLZ,A

CLR P1.0

RETI

MOV COUNTR, #02H
MOV A, #99H

CJNE A,COMBR, CALN1R

MOV THZ2,TH21B
MOV TLZ2,TL21B
LJMP OUT11R
MOV DPTR, #TABR
INC RMULR

MOV A,RMULR
MOVC A,8A+DPTR
MOV THZ21B, A
MOV THZ,A

INC RMULR

MOV A,RMULR
MOV A,8A+DPTR

snTetaatd outo

;

;A1 steer level gmﬁn 04H
;

; -

WML TuN s THaad 119 THO,
sTLO

;

s THaaA1Tnu N THZ

5 L WA UM TUR 1T

:

;

;

s THAAANTNETN TL2

sout 0 _aanna P1.0

.
t4

we

H
< 1 L TN ¥ « 1

sLaanETrantnvIatiu’n

<4 ¢

suanaenTLUsauL nay

;TvaaaTtauln TH2

s TMana 1 auIN TL2

sA3sTaaly outl

s INRAAITNATNAY THZ TL2

H

-
s

.o

e

we

-e

-

-e

EaSS



MOV TLZ21B,A ;

MOV TLZ,A ;
OUT11R: SETB P1.0 sout 1 aﬂﬂ#ﬁﬁ P1.0
MOV CQﬁBR,#OOH sclear COMBR
RETI - H
ORG 8500H
SRINT: JB RI,RECEIVE 3RT2978U97 L Hun1T v T ad

JB TI,TRANSMIT

e

- RETI

e

TRANSMIT: MOV A, #’D? $ATI3 3761 TIHUA N TEAEN Y

CINE A, CH_1BUF,RETURN; 811874911 return

MOV-CH_1BUF, #00H 501491 clear buffer
CLR TI sclear TI
MOV SBUF, DISTBUF ;a9TZagnIvaan
RETI -
RETURN: CLR TI sclear TI
RETI ;
RECEIVE: JB FO,RECEIVE_2ND ;853391411 byte At111n1
MOV CH_1BUF, SBUF 510U byte 115
SETB FO ;set flag
CLR RI : sclear RI
RETI ;
RECEIVE_2ND: MOV CH_2BUF, SBUF ;ify byte 1 2 13
MOV A, #’R’ 50333311 Hud 1§ a3 L 51

CJNE A,CH_1BUF,STEER;

1 o <
MOV A, CH_2BUF ;511ﬁuﬁaqszmu911utfa
ANL A, #0FH ;
MOV CH_2BUF, A H

JZ NAK 5



STEER:

DISTANCE:

ABEAD:

LEFT:

RIGHT:

CAL:

ANL A, #0F8H
JNZ NAK

MOV O_SPDBUF,N_SPDBUF;

MOV N_SPDBUF,CH_ZBUF
SJMP ACK
MOV A,#’S’

73

-

s

a w ' 'Y
nunagatﬂﬂiq

E ¥4 ) 4
st nnaga?wuunun

. we

: Y
3AT2391 L AR LA

CJNE A,CH_1BUF,DISTANCE; *

MOV A,CH_2BUF

ANL A, #OFH

MOV Cﬁ_ZBUF,A

JZ NAK

ANL A, #0F8H

JNZ NAKL

MOV O_STRBUF,N_STRBU
MOV N_STRBUF,CH_2BUF
SJMP ACK

MOV A,#°D’

CJNE A,CH_1BUF,NAK
MOV A,#’H’

CJINE ‘A,CH_2BUF, LEFT
MOV DPTR, #PORTH

MOVX A,@DPTR

SJMP CAL

MOV A, #’L’

CJNE A,CH_2BUF,RIGHT
MOV DPTR, #PORTL

MOVX A,@DPTR

SJMP CAL

MOV A, #’R’

CJNE A,CH_2BUF,NAK
MOV DPTR, #PORTR

MOVX A,@DPTR

MOV B, #03H

- H

s 0L URSTERUINL A
H
H
H
3
5

l::v [ I ¥
F;lﬂUﬁﬂEﬂLﬂﬁY?

g W o«
;Lﬂnﬂaga?wuunuﬂ
H
;msqqiﬂtﬁunﬁinnussasan
H

-ﬂu [
$ATI9I7L YUa I UNUA

4

o 'Y v EY]
sEnNUTEAENINATIUIUTD

e

A12991 1 Tud e

we

e

< EY) u b
sLadTzgeEnINauT18l
H
H

1 ﬁ v
L R IR R ER T IR LTS B Bl
5

< LY v

stnuTzaznIIa‘uaaIta

-

2

. U JI
FEUBNAITEHENINNA TUNN



NAK:

ACK:

TABSPEED:

TABSTEER:

MUL

AB

MOV B, #0AH

DIV AB

-

MOV DISTBUF, A

SJMP ACK

MOV CH_1BUF, #00

CLR RI

CLR FO

MOV SBUF, #FAULT

RET

I

CLR RI

CLR FO

MOV SBUF, #PASS

RET

I

ORG 9000H

DB
DB
DB
DB
DB
DB
DB’

BDH, FOH, FBH, FOH
BEH, 00H, FBH, COH
BEH, 10H, FBH, 95H
BEH,DOH, FAH, ACH
BFH, COH, FSH, EOH
COH, OOH, F9H, COH
COH, 30H,FSH, S0H

ORG 9200H

DB
DB
DB
DB
DB
DB
DB
END

BAH, EOH,FEH, BOH
BCH, 50H,FDH, 8AH
BDH, BOH, FCH, 20H
BEH, TOH, FBH, 3AH
BFH, 30H, FAH, 50H
COH, AOH, F9H, 10H
ClH, AOH,FT7H, DOH

we

e

b4

v

we

we

.o

we

-

we

we
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