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AUTOMATIC CAR

Noppa Chotikan

Parinya Sritiengtham
Satawat Thanagan

Jirawath Pamnklang Advisor
1996

Abstract

This thesis deal the invention of mobile robot with automatic controlling mode are
present. The mobile robot can move to the target by ifself with ours controll target. The reference
line on the floor is use for navigation. Mobile robot move by DC motor, controll by
Microcontroller system. The navigation method used infrared sensor and detect object by

ultrasonic sensor.
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MOTOROLA
SEMICONDUCTOR
TECHNICAL DATA

Infrared LED

This device is designed for infrared remote control and other sensing applications, and
can be used in conjunction with the MRD821 photodiode. It features high power output.

using long-life gallium arsenide technology.

MLEDS81

® 'Low Cost INFRARED
® Popular T-1% Package LED
® Iceal Beam Angle for Most Remote Contro! Applications 840 nm
® Uses Stable Long-Life LED Technology
¢ Clear Epoxy Package
MAXIMUM RATINGS
l Rating Symbol Vaiue Unit .
E Reverse Voltage VR S Volits *
{ Forward Current — Continuous IT.-' 100 | mA
Forward Current — Peak Pulse If 1 A
Total Power Dissipation @ Ta = 25°C °o 100 mw
Derate above 25°C 22 mwrC
Ambient Operating Temperature Range Ta -30to +70 *c
Storage Temperature Tstg * | -3010 +80 ‘c
Lead Soldering Temparature, - 260 < CASE 2798-01
S seconds max, 1716 inch from case
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Characteristic Symbr* Min Typ Max Unkit
Reverse Leakage Current (VR = 3 V) IR — 10 - nA
Reverse Leakage Current (VR = 5 V) R -_ 1 10 7.3
Forward Voitage (g = 100 mA) VE —_— 1.35 1.7 v
Temperature Coefficient of Forward Voltage Ave - -1.6 —_— mV/X
Capacitance {f = 1 MHz) c - 25 - pF
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted) i
Characteristic Symbol Min Typ Max Unit
Peak Wavelength (Ig = 100 mA) Ap — 940 — nm
Spectral Half-Power Bandwidth AA - 50 - nm
Total Power Output (Ig = 100 mA)} Qe —_ 16 - mw
Temperature Coefficient of Total Power Output ADe - -0.25 - %K
Axial Radiant Intensity (If = 100 mA) le 10 15 f - mWisr
lmperamre Coefficient of Axial Radiant Intensity Ale — -0.25 — WK
Power Half-Angle ¢ - =30 - .




Vr, FORWARD VOLTAGE [VOLTS)

Figure 1. LED Forward Voltage versus Forward Currer;t

MLED81

TYPICAL CHARACTERISTICS
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Figure 2. Relative Spectral Emission

Figure 3. Spatial Radiation Pattern
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Figura 4. Intensity versus Forward Current
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MILUMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A 5.52 596 | 0217 | 0235 -
8 480 520 | 0189 | 0208
[+ 813 9.14 | 0320 | 0.360
2] 0.51 071 | 0020 | 0.028
3 115 139 | 0045 | 0055
F 0.51 076 ] 0020 | 003
(<] 2.29 279 | 00%0 | 0.110
X 2540 | 2667 | 1.00 105
L 813 182 | 0007 | 0072
R 2.4 279 | 00% | 0110

OUTLINE
DIMENSIONS

CASE 2798-01

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,
2. CONTROLLING DIMENSION: INCH.

STYLE 1
PIN 1. CATHODE
L ANODE
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Philips Semiconductors Product specification

Sound |.F. amplifier/demodulator for TV TBA120U

0SS —

GENERAL DESCRIPTION

The TBA120U is an i.f. amplifier with.a symmetrical FM demodulator and an a.f. amplifier with adjustable output voltage.
The a.f. amplifief is also provided with an output for volume control and an input tor VGR operation.

The input and output of the TBA120U are especially designed for LC-circuits, but the input can also be used with a
ceramic filter.

QUICK REFERENCE DATA
Supply voltage (pin 11) Vo typ. 12 \
Supply current Ip typ. 13,5 mA
I.F. voltage gain at f = 5,5 MHz Gyt typ. 68 dB
Input voltage starting limiting Vi typ. - 30 nv
AM suppression at Af =+ 50 kMz o typ. 60 dB
A.F. output voltage adjustment range (pin 8) AV at typ. 85 dB
A.F. output voltage at Af =+ 50 KHz (r.m.s. value)
atpin 8 Vo at (ms) typ. 1,2 \
at pin 12 Vo af (mms) typ. 1.0 \'
PACKAGE OUTLINE

14-lead DIL; plastic (SOT27); SOT27-1; 1996 November 19.

March 1986 2



Philips Semiconductors Product specification

T

Sound |.F. ampilifier/demodulator for TV TBA120U
Vp VaF
; A3 & 12 o
; : | L{ [] | - asisuasiel
“ j LSy

314V g

13

) TBA120U
38V
2 L
e
o

=
Ju F

7284072

T 6 |10 7 g |s 4
&

Vief ™ 48V

Fig.1 Block diagram.

il
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Philips Semiconductors Product specification
Sound I|.F. amplifier/demodulator for TV TBA120U
RATINGS i
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Supply voitage (pin 11) Vo =Vi11 max. 18 VO
Adjustment voltage (pin 5) Vs.4 max. 6 Vv
Total power dissipation Piot max. 400 mw
By-pass resistance Ris14 max. 1 kQ
Storage temperature range Tetg —40to+125 °C
Operating ambient temperature range Tamb Oto+ 70 °C
CHARACTERISTICS
Vp=12V; Tamp'=25 °C; f = 5,5 MHz
|.F. voltage gain Gyite-14 typ. 68 - dB
Input voltage starting limiting
atAf =+ 50 kHz; f,, = 1 kHz A7 typ. 30 uv
< 60 uv
L.F. output voltage at limiting
(peak-to-peak value) Voit (pp) typ. 250 mV
AM suppression at Af = + 50 kHz; V; = 500 pV;
fm=1kHz; m=30% o > 50 dB
typ. 60 dB
I.F. residual voltage without de-emphasis
at pin 12 Vit 12 typ. 30 mV
at pin 8 Vitg typ. 20 mV
A.F. voltage gain Gyafsa typ. 7.5
A.F. adjustmerit 20to 36 dB
atRys =5kQ; Rs.4 =13 kQ AV at typ. 28 dB
AF. outpuf voltage control range AV at > 70 ds
typ. 85 dB
Adjustment resistor( note 2) Rss 11010 kQ
D.C. voltage portion at the a.f. outputs - P
pin12 Vi1 typ. 5,6 V.
pin8 Vg.1 typ. 4,0 A
Output resistance of the a.f. outputs ) ‘
pirr12 "Ry 12.1 typ. 1.1 kQ
pin8 Ro 81 typ. 1,1 kQ
Input resistance of the a.f. input Rja1 typ. 2 kQ
42105,3 \
Stabilized reference voltage Va1 = Viat typ. 4.8 \
Source resistgnce of reference
voltage source R4 typ. 12 Q

March 1986



Philips Semiconductors Product specification
Sound |.F. amplifier/demodulator for TV TBA120U
Hum suppression
at pin 12 V12/V41 typ. 30 dB
~atpin 8 Ve/V41 typ. 35 dB
Supply current (pin 11) Ip = g4 951017,5 mA
typ. 13,5 mA
L.F. input impedance 1z typ. 40 kV4,5 pF
> 15kQ/<6 pF
A.F. output voltage at Af = + 50 kHz; f, = 1 kHz;
Vi =10 mV; Q, = 45; r.m.s. value
atpin 8 Vo af (ms) typ. 1,2 A
Distortion at Af = £ 50 kHz; f, = 1 kHz;
Vi=10 mV; Qo =20 dtot typ. 1 %
Notes _
1. Supply voltage operating range is 10 to 18 V. '
2. Pin 5 must be connected to pin 4, when volume control adjustment is not applicable.
Vp af. af  af. ledjuswable}
woa! |22 }. in IZZ;AF
. + + + 47nF
b
47 uF
i B
47 oF
SFC5,5MA 56 pF " 3 12 8
o—{ﬂ o—| o—_té 10 p=m0
820 390 9—o
‘ n F
’ o 1 T° TEA120U 15 b L2
T e T -
- 7
0 22nF _ Qo= 40
2 -]
{1} Either one of these
circuits may be used 1 4 5
==22nf
' 0k,
1284978 >y 7

47k 10k02

Fig.2 Application example using TBA120U.

(tin.)
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Philips Semiconductors Product specification
Sound |.F. amplifier/demoduiator for TV TBA120U
¥
+20 7284980
Votaf) :
@ °
=20 . 4 5
Jd Bk
—a0 L
. 10k0
—-60
A Ry
— a0 L Yitan over i
7 Vi stoin 3 7284091
ol 11
0 2 4 6 R, (k) 8
2 24 28 32 s
Rg.1/R4.5

Fig.3 The a.f. output voltage at pin 8 as a function
of the resistance values as shown in Fig.4.

Fig.4 Resistor conditions for curves in Fig.3.

7784882
+20 r
L, Vatan 11
Vataf) / !
{d8)
3) //
— 20 A AM suppression
=
—40 Ny
AN M= 80%
= L =
__noise 1
- 80 <
1
A"
~80 \m -
N 30uv
¥
—100 b— —L
-100 -—80 -80 - 40 - 20 0
v, (d8) {2}

(1) Vo gt with de-emphasts at Af = + 50 kHz; fm = 1 kHz;

dyor = 1,5%; 0 dB =770 mV.
(2) V:0dB= 200 mV at60 Q.

Fig.5 The a.f. outputvoltage at pin 8 as a function
of the input voltage with SFC 5,5 MA at the
input (see Fig.2).

+20 7284983
! AVQ(." m
Vo(af ! //l
¢} 0
(31 /] ] .
-20 I/ AM suppression
4/ \\\
— 40 AT
r N m=80%
7 Rt
noise \ m=30%
—-8a N - —
N =0
Y
—80 - 0V
-100 -
-100 -80 —-60 - 40 ~20 1]

v} (dB) (2}

(1) Voat with de-emphasis at fm = 1 kHz; 0dB =770 mv;
curve a: Af =+ 50 kHz; diy=3%:
curve b: Af = 1 25 kHz; diy = 1%.

{2) Vi 0dB= 200 mV atpin 14.

Fig.6 The a.f. output voltage at pin 8 as a function
of the input voltage with broadband input
{60 Q).
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Philips Semiconductors

Product specification
Sound I.F. amplifier/demodulator for TV TBA120U
+5 * 7284084 10 1784085
Votan Yotaf) Yot
(d8) pin 8 1 %)
el |
——-—‘”‘——d-—- Vo(af) 5 l
o pin 12 1
4 !
: \
\\Y I‘-\\
' '\! l’ B
* e - J,
-5 1]
¢ 10 15 Vp V) 20 - 100 —-50 AVg(af) [d8) 0
Fig.8 Total distortion as a function of the a.f.
Fig.7 The a.f. output voltages at pins8and 1 asa output voltage change.
function of the supply voltage; 0 dB = 770 0dB = 900 mV over i.f. (pin 8)
mV. ----0dB=1,15V (pin 8)
47—t 7284988
p '
{mA)
18 Voo o
V-1 (v} _
16 ;—"F—'—e——‘—_‘_—
AT e
— // lp 45 . .
o v :
13 4
A
12 4
5 10 15 Vp (V) 20
Fig.9 Supply current and the reference voltage at
pin 4 as a function of supply voitage.
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Philips Semiconductors

Product specification

[ 3
Sound .F. amplifier/demodulator for TV TBA120U
PACKAGE OQUTLINE
DIP14: plastic dual in-line package; 14 leads (300 mil) S0OT27-1
D > Mg
]
8
a |
=13
§ 1 ¥
e,
! | ———
__}_ ! |
1
L : |
L 1 n
lll t
~Ild .
(91)
b je—
14 _-l 8 - My
il Bz Sk o v
in 1 index : I
P
sl | M S oo AN N
| |
1 7
0 5 10 mm
[ L I I J
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
)
v | A | A Az by ¢ pM | EM | e o4 L Me | My | ow | 20
173 | 053 | e.3s | 1950 | 6.48 360 | 825 | 100
mm | 42 | 051 | 32 | {45 | 038 | 023 | 1855 | 620 | *% | 7% | 505 | 780 | 83 | O%¢) 22
0.068 | 0.021 | 0.014 | 0.77 | 0.26 014 | 032 | 039
inches | 0.17 | 0020 | 0.13 | goxs | 0015 | 0009 | 073 | 024 | O10 | 030 | o4 | oy | oma | 001 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC E1Ad PROJECTION
SOT27-1 050G04 MO-001AA = @ PR
March 1986 8




Philips Semiconductors Product specification

Sound |.F. amplifier/demodulator for TV TBA120U

SOLDERING
Introduction

There is no soldering method that is ideal for all IC packages. Wave soldering is often preferred when through-hole and
surface mounted components are mixed on one printed-circuit board. However, wave soldering is not always suitable for
surtace mounted ICs, or for printed-circuits with high population densities. In these situations reflow soldering is often
used.

This text gives a very brief insight to a complex technology. A more in-depth account of soldering ICs can be found in our
“IC Package Databook”(order code 9398 652 90011).
Soldering by dipping or by wave

The maximum permissible temperature of the solder is 260 °C; solder at this temperature must not be in contact with the
joint for more than 5 seconds. The total contact time of successive solder waves must not exceed 5 seconds. -

The device may be mounted up to the seating plane, but the temperature of the plastic body must not exceed the ‘
specified maximum storage temperature (T, stigmax)- If the printed-circuit board has been pre-heated, forced cooling may
be necessary immediately after soldering to keep the temperature within the permissible limit.

Repairing soldered joints

Apply a low vol'tage soldering iron (less than 24 V) to the lead(s) of the package, below the seating plane or not more
than 2 mm above it. If the temperature of the soldering iron bit is less than 300 °C it may remain in contact for up to
10 seconds. If the bit temperature is between 300 and 400 °C, contact may be up to 5 seconds.

DEFINITIONS
Data sheet status
Objsctive specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.
Short-form specification The data in this specification is extracted from a full data sheet with the same type

. number and title. For detailed information see the relevant data sheet or data handbook.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability. :

Appiication information
Where application jnformation is given, it is advisory and.does not form part of the specification._

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to resuit in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

March 1986 9
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ORG 0000H
CONA EQU OEOEOH
CONB EQU 0EQE1H
CONC EQU OEOE2H
ST EQU 0009H

TR EQU 0005H

TL EQU 000AH
STP EQU 0000H
DISPA EQU 0F800H
DISPB EQU 0F801H

MOV DPTR,#CONC ;CONTROL PORT 8255

MOV A#82H
MOVX @DPTR,A

SELECT:
MOV RO,#0F8H
MOV R1,#71H
LCALL DISP
MOV ROH#OF9H
MOV R1,#0D4H
LCALL DISP
MOV ROH#0FBH
MOV R1,#86H
LCALL DISP
MOV RO,#0FDH
MOV R1,#0DBH
LCALL DISP
MOV DPTR #CONB
MOVX A,@DPTR

; DISPLAY

; SELECT FUNCTION 1,2



ANL A #60H
CINE A #40H,SEL1
LIMP FUNC1
SELI:
CINE A,#20H,SELECT
LIMP FUNC2
FUNCI1:
SIMP STARTA
STARTA: ; CHECK ULTRA SONIC
MOV DPTR,#CONB
MOVX A,@DPTR
ANL A #10H
CINE A#00H,SEC1
MOV RO#0FSH  ; DISPLAY ULTRA SONIC
MOV R1,40BEH
LCALL DISP
MOV DPTR#CONA  ; STOP ( ULTRA SONIC )
MOV A #STP
MOVX @DPTR,A
SIMP STARTA

CRREERREREERERRERR kIR RE SR REEER R Rk R R kR kR
’

s
-*****t***t********SEu:1***#********#‘#**#*#***
>

RREREEEEREREERERRERERREREREEEEEREREEEREREERERE
]

SEC1: | ; CHECK INFRARED 7,8,9,10
MOV RO,#0F8H
MOV R1,#06H
LCALL DISP
MOV DPTR#CONB ; INPUT FROM INFRARED 7,8,9,10
MOVX A,@DPTR
ANL A #0FH



MOV RO,A
CINE RO,#00H,CKIA ; CONTROL RELAY
MOV DPTR #CONA
MOV A#ST
MOVX @DPTR,A
LIMP STARTA

CK1lA:

CINE RO,#01H,CK2A
MOV DPTR,#CONA
MOV A#ST

MOVX @DPTR,A
LIMP STARTA

CK2A:

CINE RO#02H,CK3A
MOV DPTR #CONA
MOV A#ST

MOVX @DPTR,A
LIMP STARTA

CK3A:

CINE RO#03H,CK4A
LIMP SEC2

CK4A:

CINE RO,#05H,CK5A
MOV DPTR,#chA
MOV A#TR

MOVX @DPTR,A
LIMP STARTA

CK5A:

CINE RO,#07H,CK6A
LIMP SEC2



CK6A:
CINE RO#0AH,CK7A
MOV DPTR #CONA
MOV AF#TL
MOVX @DPTR,A
LIMP STARTA

CK7A:

CINE RO#0BH,CKSA

" LIMP SEC2

CKB8A:

CINE RO,#0FH,CK9A
LIMP SEC2
CK9A:

LIMP STARTA

ARREERRKERKERRRRRERRERERERRE KRR R R Rk kok e okok kg
b
» 3 200 2 ke e ok o e e o e ok ok ok ok SEC2****#***#*************#*
s

cERBEERERRRELRR KRR R RRRRERERERRRERERERR R R KRRk
’

SEC2:
MOV RO#0FSH  ;DISPLAY SEC2
MOV R1,#5BH
LCALL DISP
MOV DPTR#CONB  ;ULTRA SONIC
MOVX A,@DPTR
ANL A #10H
CINE A,#00H,SC2
MOV RO#0FSH  ; DISPLAY ULTRA SONIC
MOV R1#0BEH
LCALL DISP
MOVX @DPTR,A  ; STOP ( ULTRA SONIC )
MOV DPTR#CONA



MOV A #STP
MOVX @DPTR,A
LIMP SEC2
sca! ; CHECK INFRARED 5,6
MOV A,P1
ANL A #0FH
MOV R1,A
CINE R1L#00H,CHK1A ; CONTROL RELAY
MOV DPTR,#CONA |
MOV A#ST
MOVX @DPTR,A
LIMP SEC2
CHK1A:
CINE R1,#01H,CHK2A
MOV DPTR,#CONA
MOV A#ST
MOVX @DPTR,A
LIMP SEC2
CHK2A:
CINE R1,#02H,CHK3A
MOV DPTR,#CONA
MOV A #ST
MOVX @DPTR,A
LIMP SEC2
CHK3A:
CINE R1,#03H,CHK4A
LIMP TURN
CHKA4A:
CJNE R1,#05H,CHK5A
MOV DPTR#CONA



MOV A#TR
MOVX @DPTR,A
LIMP SEC2

CHKSA:
CINE R1,#07H,CHK6A
LIMP TURN

CHKG6A:
CINE R1,#0AH,CHK7A
MOV DPTR #CONA
MOV A#TL
MOVX @DPTR,A
LIMP SEC2

CHK7A:
CINE R1,#0BH,CHK8A
LIMP TURN

CHKBA:
CINE R1,#0FH,CHK9A
LIMP TURN

CHK9A:
LIMP SEC2

-t*i*************#t*t**#t********t‘*t******tt****
]

L T T TP T PR EXERERRRERRRERKER AT K
; TURN

Xk *% ERRERERER R R R RERERRERE
]

TURN:
MOV APl
ANL A #30H
MOV R2,A
CINE R2,#10H,N1
LIMP TURN_RA
N1;



CINE R2,#20H,N2
LIMP TURN_LA
N2: "LIMP SEC2
TURN_RA: ; TURN RIGHT
MOV RO,#0FSH
MOV R1#70H
LCALL DISP
MOV DPTR,#CONA
MOV A#TR
MOVX @DPTR,A
MOV DPTR #CONB
MOVX A,@DPTR
ANL A #0FH
CINE A#00H,TURN_RA
LIMP STARTA
TURN_LA: : TURN LEFT
MOV RO,#0FSH
MOV R1,#38H
LCALL DISP
MOV DPTR#CONA
MOV A#TL
MOVX @DPTR,A
MOV DPTR#CONB
MOVX A,@DPTR
ANL A #0FH
CINE A #00H,TURN_LA
LIMP STARTA

A6 R o o o o k3 RS s oo o ook
2

SRRk kKRR kKR PP pap——
5 DISPLAY

= e 2k 3 2k 2k X ok 3k ok 3 ok o ok 3k o 3K o 3 3 3K 2k ok 38 ok 3k ke sk ke o S S e ok ok ok ok ok ok ok
]



;RO CONTENT CONTROL DIGIT
;R1 CONTENT DATA
DISP:
MOV DPTR#DISPB  ; DISPLAY SELECT FUNCTION
MOV A,RO
MOVX @DPTR,A
MOV DPTR #DISPA
MOV AR1
MOVX @DPTR,A
MOV A #00H
MOVX @DPTR,A
RET

SRR EEREERREE IR ERR KRR E R KRR AR
?

LA e ok ok ok kR R
?

SAEREER R RR KRR EREEREEEEEEKR
; FUNCTION2

o 38 3 2k 3k ok ok 3 2 3 o ke e o8 ok ol o ok ok ok o Sk R Sk ok ok ok ok e ok ok ok sk ks ok
’

FUNC2:
TB1 EQU 20H ; INPUT TABLE CONTROL
TB2 EQU 10H .
TB3 EQU 00H
TB4 EQU 00H
MOV 20H,#TB1 ; TABLE CONTROL
MOV 21H#TB2
MOV 22H,#TB3
MOV 23H,#TB4
MOV R7,#20H
START:
MOV DPTR#CONB  ; CHECK ULTRA SONIC
MOVX A,@DPTR



ANL A #10H
CINE A #00H,SEC_1

MOV RO#0FSH  ; DISPLAY ULTRA SONIC
MOV R1,#0BEH

LCALL DISP

MOV DPTR#CONA  ; STOP ( ULTRA SONIC)
MOV A #STP

MOVX @DPTR,A

SIMP START

ad d it 2 224 22 L2222 1222 22 12 T2 T B e e e ey
s
-*******t*******t**SEK:I***8.****************‘*
’

i 2 22 R 3 2 2L T2 2T TR 2T T T IR T Rty
>

SEC_I: ; CHECK INFRARED 7,8,9,10
MOV RO#0F8H
MOV R1#06H
LCALL DISP
MOV DPTR#CONB ; INPUT FROM INFRARED 7,8,9,10
MOVX A,@DPTR
ANL A #0FH
MOV RO,A
CJINE RO#00H,CK1 ; CONTROL RELAY
MOV DPTR#CONA
MOV A4ST
MOVX @DPTR,A
LIMP START
CK1:
CINE RO,#01H,CK2
MOV DPTR#CONA
MOV A#ST
MOVX @DPTR,A



LIMP START

CK2:
CINE RO,#02H,CK3
MOV DPTR #CONA
MOV A#ST
MOVX @DPTR,A
LIMP START

CK3:
CINE RO,#03H,CK4
LIMP SEC_2

CK4:
CINE RO,#05H,CK5
MOV DPTR#CONA
MOV A#TR
MOVX @DPTR,A
LIMP START

CKS5:
CINE RO#0TH,CK6
LIMP SEC_2

CKe6:
CINE RO,#0AH,CK7
MOV DPTR#CONA
MOV A#TL
MOVX @DPTR,A.
LIMP START

CKT:
CINE RO,#0BH,CKS8
LIMP SEC_2

CKa8:
CINE RO,#0FH,CK9



LIMP SEC 2
CK9:

LIJMP START
R T L T T A P PP
2
SEREERERREE KRR KERRRRREAREKERRERRRE RN
; SEC2

« 3 3 2 3¢ 2 3k 3 ke 3 2k ok 3k D e 3k e sk 3k k86 ok ke o e 3k ke ok e k3 3k 3 o 2k ok ok 3k o ok oK Ok ok ok Xk
’

SEC 2:

MOV DPTR#CONB  ;ULTRA SONIC

" MOVX A,@DPTR
ANL A #10H
CINE A #00H,SC_2
MOV RO40FSH  ; DISPLAY ULTRA SONIC
MOV R1,40BEH
LCALL DISP
MOVX @DPTR,A  ; STOP (ULTRA SONIC)
MOV DPTR #CONA '
MOV A#STP
MOVX @DPTR,A
LIMP SEC_2

SC_2:

MOV RO#0F8H  ;DISPLAY SEC2
MOV R1,4#5BH
LCALL DISP
MOV APl  ;CHECK INFRARED 1234
ANL A #0FH
MOV R1,A
CINE R1,#00H,CHK1 ; CONTROL RELAY
MOV DPTR#CONA
MOV A#ST
MOVX @DPTR,A



LIMP SEC_2
CHKI:
CJINE R1,#01H,CHK2
MOV DPTR,#CONA
MOV A#ST
MOVX @DPTR,A
LIMP SEC_2
CHK2:
CJNE R1,#02H,CHK3
MOV DPTR,#CONA
MOV A#ST
MOVX @DPTR,A
LIMP SEC_2
CHK3:
CJNE R1,#03H,CHK4
LIMP TURNN
CHK4:
CJNE R1,#05H,CHKS
MOV DPTR #CONA
MOV A#TR
MOVX @DPTR,A
LIMP SEC_2
CHKS:
CJNE R1,#07H,CHK6
LIMP TURNN
CHK6:
CINE R1,#0AH,CHK7
MOV DPTR #CONA
MOV A#TL
MOVX @DPTR,A



LIMP SEC_2
CHKT:

CINE R1#0BH,CHKS8

LJMP TURNN
CHKS:

CJNE R1,#0FH,CHK9

LIMP TURNN
CHKO:

LIMP SEC_2

B et
SEEEEEE AR T RN SRR AR SRRk R AR
e e
TURNN:

MOV APl

ANL A #30H

MOV R2,A

CINE R2#30HN 1

MOV DPTR#CONA

MOV A#ST

MOVX @DPTR,A

LIMP TURNN
N1

CINE R2,#10H,N_2

LJMP CTURN
N-Zé,

CINE R2,#20HN 3

LIMP CTURN
N_3:

CINE R2,#00H,N_4

LIMP CTURN



N 4.
LIMP SEC_2
CTURN:
MOV AR7
MOV RO,A
MOV A,@R0
INCR7
CINE A#10HNEXT1
LIMP TURN_R
NEXTI:
CINE A #20H NEXT2
LIMP TURN L
NE)‘(TZ:
CINE A #00H NEXT3
LIMP STOP
NE)§T3: A
LIMP STOP
TURN _R: ; TURN RIGHT
MOV RO,#0F8H
MOV R1#70H
LCALL DISP
MOV DPTR,#CONA
MOV A#TR
MOVX @DPTR,A
MOV DPTR,4CONB
MOVX A,@DPTR
ANL A #0FH
GINE A,#00H,TURN R
LIMP START
TURN_L: ; TURN LEFT



MOV RO#0F8H
MOV R1,#38H
LCALL DISP
MOV DPTR #CONA
MOV A#TL
MOVX @DPTR,A
MOV DPTR,4#CONB
MOVX A,@DPTR
ANL AH#OFH
CINE A,#00H,TURN_L
LIMP START
STOP:
MOV RO#0F8H ; DISPLAY STOP
MOV R1,#6DH
LCALL DISP
MOV RO,#0F9H
MOV R1#78H
LCALL DISP
MOV RO#0FAH
MOV R1,#3FH
L.CALL DISP
MOV RO,#0FBH
MOV R1#0F3H
LCALL DISP
MOV DPTR,#CONA ; CONTROL STOP
MOV A #STP
MOVX @DPTR,A
LIMP STOP
END

E
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