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ABSTRACT

This engineering project is the study and invention for “ The Automatic
Vehicle  to move on the strip line and stop at the position set before it move on the strip line
again or stop when it sensed something obstruct on the strip line and can go on if the
something taked away from the strip line. All of these don’t be controlled by human,it works
automatically. Main motor is a 24 volts direct current motor for driving the automatic vehicle
move and a 12 volts direct current motor for turning a front whell which use sensors,
electronic devices and microcontroller MCS-51 to program the software for controlling.
Besides that we bring the limit switch to use to stop the automatic vehicle when it can sense
something obstruct on the strip line. The gist in this project described the way to take the
electronics devices and microcontroller which are the electricle devices to control the motors
that are the mechanicle devices by studying and testing the main motor, sensors and
controlling program then take all the devices to connéct together by using the ptogram to

control them until the automatic vehicle can move on the strip line that we set.
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MOTOROLA

m SEMICONDUCTOR T .,

TECHNICAL DATA

‘4

Infrared LED |~ MLED81
This device is designed foc 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.

® Low Cost INFRARED

® Popular T-1%. Package LED

¢ Ideal Beam Angle for Most Remote Control Applications 940 nm

* Uses Stable Long-Life LED Technology

¢ Clear Epoxy Package

MAXIMUM RATINGS

f Rating = Symbol Vaiue Unit
Reverse Voltage VR S ] Volts
Forward Current — Continuous IF 100 | ma
Forward Current — Peak Puise Ig 1 A
Total Power Dissipation @ Tp = 25°C P 100 mw

Oerate above 25°C 2.2 mwWrC
Ambient Operating Temoerature Range TA -30t -70 °C (
Storage Temperature Tsig ~30to -80 °C
Leaad Soldering Ternperature, — 260 RC §SE 2798-0
§ seconds max, 116 inch from case’
ELECTRICAL CHARACTERISTICS {Ty, = 25°C unless otherwise noted)
Characteristic & Symbol Min Typ | Max Unit

Reverse Leakage Current {VR = 3 V) In - 10 —_— nA
Reverse Leakage Current {VR = 5 VI In -— 1 10 A
Forward Voltage {1z = 100 mA} Vg - 1.35 1.7 v
Temperature Coefficient of Forward Voltage AVe - -5 —_ mv/iX
Capacitance If = | MHz) N c -~ 5 | - | pF

OPTICAL CHARACTERISTICS (Tp = 25°C unfess otherwise noted)

Characteristic Symbol Min Typ ! Max Unit
Peak Wavelength (Ig = 106 mA) Ap -_ 940 —_ am
Soectral Haif-Power Banawidth A - 50 - am
Total Power Output {ig = 100 mA) Qe = 16 - mw
Temperature Coefficient of Totali Power Qutput iQe - ~0.25 _ Ya/K
Axial Radiant Intensity {Ig = 100 mA} le 10 15 —_ mWise
Temperature Coefficient of Axial Radiant Intensity A —_ -0.25 - X
Power Half-Angle ¢ - =30 - *
4-11
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MLEDS81

TYPICAL CHARACTERISTICS

T —
CTTI T T S N S R A S
- F s I USRI A B R A AT R BT glz T T T
3 | — i, & v A ;i:i s . : { ' i i H |
> — H -
5. | (m———ewseew [T ST : I Y 740 NS S
x ERTTAT NV 7 3 08 I : / i\ . : i
= Poaleel | Tent s, ! 2 ; - :
= i it 4 z [ \
2 i Vi 3 : P z : ) [ [ | ]
2 J il Fobi by g Y : | ! !
g . £ < 06 i ; i T\ ]
_‘\E IERELH Lttt | r0 g ] T VR
O I} H il X
e WA AR 2 T T
gy N
—_ 4 N I 1 I
IE’T’H“” H IH | I?Hli 'ﬁo i1t I
1 0] e 100 i00 200 %0 Hv) 1120
'g, LED FOAWAR0 CURAENT a) A, WAVELENG Th inm)

Figure 1. LED Forward Voltage versus Forward Currant Figure 2. Relative Spectral Emission

lg, AXIAL RADIANT INTENSITY {mwrsr}

1 10 He 1000
17, FORWAAD CUARENT imA)

Figure 3. Spatial Radiation Pattern Figure 4. Intensity versus Forward Current
QUTLINE
DIMENSIONS [ 3!
CASE 2798-01 Y v
'F =c
{7 _MILUMETERS .  INcAES | 035 - b -
OM | MIN ' WAX ! MIN . MAX T CIMENSIONING AND TOLERANCING PER ANS! UEERE
A ' 532 1 5% 1 o7 | 023 2 Y125\, 1582, X
8 | 480 520 ! 9189 | 0.2 2, CONTROLUNG DIMENSION: INCH. L9 1 |
c ! 8131 3141 930 | 02 __'__‘_a
0 ! 051" oIt i 2020 | 0028 t ]
€ 1 115 | 139 1 0045 | 0055 —{——D0
F | 051 1" 076 | 0.020 | 0.030 STYLE &: Gl o
G | 229! 279 ] cgace | oo PIN 1. CATHOOE l L
X | 2520 | 667 | too | 165 2 ANQODE . i
LU boo8 i 182 | acor ! o012 _f i 7
R 2421 27191 04095 | o110 £ I l_
R
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MOTOROLA
mx SEMICONDUCTOR
TECHNICAL DATA

Photo Detector
Logic Output

... incorporates a Schmitt Trigger which provides hysteresis for noise immunity and
pulse shaping. The detector circuit is optimized for simplicity of operation and utilizes an
open-collector output for application flexibility.

¢ Popular Low Cost Plastic Package

e High Coupling Efficiency

® Wide Ve Range

e ideally Suited for MLED71 Emirter

* Usable to 125 kHz

MRD750

PHOTO DETECTOR
LOGIC QUTPUT

MAXIMUM RATINGS (T = 25°C uniess otherwise notad)

Rating Symbol Value ! Unit
Outout Voltage Range Vo 0-16 I Volts
Supoly Voitage Range Vee 0-18 ' Volts
Output Current o 50 ) mA
Device Dissipation Po 150 Fomw
Derate above 25°C (Note 1) 2 | mwec
Maximum Operating Temperature Ta -<¢0to -35 H °C
Storage Temperature Range Tsig -40t0 ~100 i 'C
Lead Soldering Temperature T 260 o
i3 seconds maximum; 1,15 inch from casel (Note 2} |
Notes: i. Measured with device solderad into a typical PC boaca. \
2 Heat sink shouid be aooliec to leads duning soldanag 1o srevent case temperature from excesding 100°C.
ELECTRICAL CHARACTERISTICS Ty = 25°C unless ctherwise noted) s
{ Characteristic [ symbot [ Min [ Typ  Max | Unt
DEVICE (T4 = 25°C)
Operating Voitage vee 3 — | 15 ! Vous
Supgly Current with Output High, Figure & lectoy - 1.3 l 3 mA
{lg =0.Vee = 5V) ) )
Qutput Current, High 10H — — | 100 A
Ilg = 0.Vog = Vg = 1SV, R = 270 Q) ]
{continued)

4-34
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MRD750

ELECTRICAL CHARACTERISTICS — continued [T = 25°C unless otherwise noted)

[L Characteristic ‘ Symbol I Min ! Typ l Max I Unit ]
COUPLED (Tp, = 0-70°C) -
[ Light Required to Trigger (Tungsten Source, 2870 K} l H{on) l - I 0.50 l —_ l mW/cmﬂ

The following characteristics sre measured with an MLED71 efmittar at s separation distance of 4 mm {0.155 inches} with the
lanses of the emitter and detector on a common axis within 0.1 mm and parallel within 5 degrees.

Supply Current with Output Low, Figure 5 IcClon) — 2 H mA
(IF = Ig{on). VeC = 5V}
QOutout Voltage, Low VoL —_ 0.2 04 voits
(Ry, = 270 N, Vge = SV IE = IR(on)!
Threshold Current. ON I€{on) — 10 20 mA
(R = 270 (L Ve = 5V)
Threshold Current, OFF Iftath 1 7.5 - mA
{Ry = 270 Q. Vee = 5V
| Hysteresis Ratio, Figure 1 IEtothh - 0.75 -
TOiAL = 270 M Vee = 3 V) ) IF{on) :
Tura-On Time t —_ 12| 5 us
! - R = 270 0. 2
all Time Veg =5V, tf — Q.1 —_
Tum-Off Time Ig = IFion) toft — 1.2 H
TA = 25C
Risa Time te - 0.1 -

— 6 Z
0L | Yo
g
=
2 _
= iFt IFion)
e j v A =002,
22 d Vog = 5V —
3 TA = 5T
1
2 | Voo | |
0 I 2

INCIOENT RADIATION (NOAMALIZED!

Figure 1, Transfer Characteristics

—ix lfon)  femmmmmm e
le OS5V ., i

I
\ RSN ! ¢ E
r—£—7 == ! !
i 1 OUTPUT | i
Vin ! | A7 H -
[N, —— | Sy s | 1 H
t =t = 001 s 3 3 : b
i=%n MLEOT! — ln — P
= MROT L L__ ! i i '
- I
Yo : ' : || |
4 1 H 1
- - !
" L]
t V! P
p ! _— Y
— Y 1t

Figure 2. Switching Test Clrcult
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MRD750

TYPICAL CHARACTERISTICS
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Figure 1. Output Voltage, Low versus Load Current Figure 4. Supply Cusrent versus Supply Voitage —
Output High
TYPICAL COUPLED CHARACTERISTICS USING MLED71
EMITTER AND MRD750 DIGITAL OUTPUT DETECTOR
i0 l
/ é 3.8
= ¢ i E
g ] ¥ = 1 TUAN-ON THRESHOLO
Z . 55 v 1
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? z fete AT Vee = 5V
x 02 Ty = 5°C
9 9 L ! 2
3 8 3 12 15 v 2 4 § é 10 12 14 18
Ve, SUPPLY VOLTAGE {VOLTS) Veg, SUPARLY VOLTAGE (VCLTS)
Figure 5. Supply Current versus Supply Voltage — Figure 6. Threshold Current versus Supply Voltage
Output Low
108 18 E [ - S 11 T 111 T
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o~ ! t o1 [ [N EEE 7 LRS! [RET | 111
el T | [ I - F T it
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Ts, TEMPERATURE °Cl 1g. INSTANTANECUS FORWAAD CURRENT (mA)
Figure 7. Threshoid Current versus Temperature Figure 8. MLED71 Forward Charactearistics
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MRD750

O Ve = §VOUTS

20—
MLEDT!

Figure 9. Test Circuit for Threshold Current
Meoasurements

1 Qe O
MLEDTY =,

10—
MLED7Y

Figure 10. Test Circuit for Output Voltage versus Load
Current Measurements

MRO750

Figure 11. Test Circuit foc Supply Current versus
Supply Voltage Measurements
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Program For Controlling Motor And Sensors

;FILENAME CHKP1.ASM
;DESCRIPTION P1 = INPUT
; P3.2P3.3 = OUTPUT DIRECTION CONTROL
; P34 = MAIN CONTACT ( NORMAL CLOSE )
; P35 = BREAK ( NORMAL CLOSE )
ORG  0000H
. ekttt stk ok sk ok ok sk koo
CLR P32
CLR P33
CLR P34
CLR P35
CHK_LI: MOV P1,#11111111B ; CHECK LINE
MOV CP1.0
ANL CP1.7
C BRK_L ; BREAK WHEN OUT OF LINE
CLR P34
JB P1.0,CHK_L
JB P1.7,CHK_R
IMP CHK_LI
CHK_L: JB P1.3,DRIR1
JB P12,DRIR2
JB P1.1,DRIR3
JB P1.0,DRIR4

JMP CHK_LI



CHK_R: JB

BRK_L: SETB

DRIR1: SETB
MOV
CALL
JMP

DRIR2: SETB
MOV
CALL
JMP

DRIR3: SETB
MOV
CALL
JMP

DRIR4: SETB
MOV
CALL
MP

P1.4,DRIL1
P1.5,DRIL2
P1.6,DRIL3
P1.7,DRILA
CHK_LI

P34
CHK_LI

P32
RO,#00000111B
ROUTR
CHK_LI

P32
R0,#00000110B
ROUTR
CHK_LI

P32
RO,#00000101B
ROUTR
CHK_LI

P3.2
RO,#00000100B
ROUTR
CHK_LI

64

; STOP MOTOR DUE TO OUT OF LINE

; SET DELAY TIME

; SET DELAY TIME

; SET DELAY TIME

; SET DELAY TIME



DRIL1: SETB
% (0)%
CALL
JMP

DRIL2: SETB
MOV
CALL

DRIL3: SETB
MOV
CALL

DRIL4: SETB
MOV
CALL

ROUTR: CALL
CALL
CALL

ROUTL: CALL
CALL
CALL

P33
RO,#00000111B
ROUTL
CHK_LI

P3.3
R0,#00000110B
ROUTL
CHK_LI

P33
RO,#00000101B
ROUTL

CHK _LI

DETM

CLR

DELAY2

DETM

DELAY?2

; SET DELAY TIME

; SET DELAY TIME

; SET DELAY TIME

; SET DELAY TIME



DETM: DINZ
RET
DELAY: MOV
DELAY1: MOV
DINZ
DINZ
IMP

CLR: CLR

MOV

DELAY?2: DINZ
RET

DELAY3: MOV

DELAY4: MOV
DINZ
DINZ
IMP

C_INLIR: MOV
ORL

INC’

C_INLIL: MOV
ORL
JNC

66

RO,DELAY

R1,#35H
R2,#40H
R2,$
R1,DELAY1
DETM

P3.2
P33
RS5,#00000100B

RS5,DELAY3

R3,#070H
R4.#00H
R4$
R3,DELAY4
DELAY2

C,P1.0
CP1.7
REVL

; SET DELAY TIME AFTER CLEAR

; CHECK SENSOR IN LINE

; CHECK SENSOR IN LINE



REVR: SETB
MOV
CALL
CALL
RET

REVL: SETB
MOV
CALL
CALL

END

67

P33
RO,#00000101B
DETM

CLR

P32
RO,#00000101B
DETM

CLR
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80C51-L/80C31-L

Tabie 1. MCS®-51 Instruction Set Description

ARITHMETIC OPERATIONS
Mnemonic

ACO ARn
ACD A direct
ADD A @Ri
ADD Adata
ADDC ARn
ACOC Adirect
ADDC A@Ri
ACOC A #data
SUEB ARN
suss Adirect
suB8 A @RI
SUES A#data
INC A

INC Rn

INC direct
INC @Ri

INC DPTR
DEC A

cec Rn

DEC direct
DeC @RI
MUL AB

oV AB

DA A
LOGICAL OPERATIONS
Mnemonic

ANL ARn
ANL Adirect
ANL A @RI
ANL A#data
ANL direct A
ANL direct,#data
CRL A.Rn
CRL Adirect
CRL A @RI
CRL A #data
ORL direct A
CRL direct,#data
XKL ARn
XRL A direct
XRL A@Ri
XRL A#data
XRL. direct A
XRL direct #data
R A

cPL A

RL A

RLC A

AR A

RARC A
SWAP A

Description

Add register to Accumulator

Add direct byze to Accumulator

Add indirect RAM to Accumulator

Add immediate data to Accumulator
Add register to Accumulator with Carry
Add direct byte to Awith Carry flag

Add indirect RAM to A with Carry flag
Add immediate data to A with Carry flag
Subtract register from A with Borrow
Subtract direct byte from A with Borrow
Subtract indirect RAM from A with Borrow
Subtract immed. data from A with Borrow
Increment Accumulator

Increment register

Increment direct byte

Incriment indirect RAM

Incriment Data Pointer

Decrement Accumulator

Decrement register

Decrement direct byte

Decrement indirect RAM

Multiply A& 8

Divide Aby 8

Decimal Adjust Accumulator

Destination

AND register to Accumnulator

AND direct byte to Accumulator

AND indirect RAM to Accumulator
AND immediate data to Accumutator
AND Accumulator to direct byte

AND immediate data to direct byte

OR register to Accumulator

OR direct byte to Accumulator

OR indirect RAM to Accumutator

OR immediate data to Accumulator
OR Accumulator to direct byte

OR immediate data to direct byte
Exclusive-CR register to Accumulator
Exclusive-OR direct byte to Accumulator
Exclusive-CR indirect RAM to A
Exclusive-OR immediate data to A
Exclusive-OR Accumulator to direct byte
Exclusive-OR immediate data to direct
Clear Accumulator

Complement Accumulator

Rotate Accumulator Left

Rotate A Leit through the Carry flag
Rotate Accumulator Right

Rotate A Right through Carry flag
Swap nibbles within the Accumulator

2]

e iR R R MY SESEC) SECN AT SN SN T SRR

(1]
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_A#.‘)_A—A—L—AN—L—L—&—A_A_A_A—A_A—_A—A_s—h—k—A—Ag
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80C51-L/80C31-L

w.a

Table 1. (Cont.)
DATATRANSFER
Mnermonic Description yte Cyc
MOV ARN Move register to Accumuiator 1 1
MOV Adirect Move direct byte to Accumulator 2 1
MOV ACRI Move indirect RAM to Accumulator 1 1
MOV A#data Move immediate data to Accumulator 2 1
MoV RnA Move Accumulator to register i 1
MOV Rn.direct Move direct byte to register 2 2
MOV Rn,#data Move immediate data to register 2 1
MOV directA Move Accurnulator to direct byte 2 1
MOV direct,Rn Move register to direct byte 2 2
Mov direct,direct Move direct byte to direct 3 2
MOV direct.@Ri Move indirect RAM to direct byte 2 2
MoV direct#data  Move immediate data to direct byte 3 2
MOV @Ri,A Mave Accumulator to indirect RAM 1 1
MOV @Ri direct Mave direct byte to indirect RAM . 2 2
MOV @Ri,#data Move immediate data to indirect RAM 2 1
MOV DPTR#data 16 Load Data Pointer with a 16-bit constant 3 2
MOvC A@A+DPTR  Move Code byte relative to DPTR to A 1 2
MOVC A@A+PC Move Code byte relative to PC to A 1 2
MOVX A@Ri Move External RAM (8-bit addr) to A 1 2
MOVX AGODPTR Move External RAM (16-bit addr) to A 1 2
MOVX @RiIA Move A to External RAM (8-bit addr) 1 2
MOVX @DPTRA Move Ato External RAM (16-bit addr) 1 2
PUSH direct Push direct byte onto stack 2 2
POP direct Pop direct byte form stack 2 2
XCH ARn Exchange register with Accumuiator 1 1
XCH Adirect Exchange direct byte with Accumulator 2 1
XCH A@Ri Exchange indirect RAM with A 1 1
XCHD A@Ri Exchange low-order nioble ind RAM with A 1 i
BOOLEAN VARIABLE MANIPULATION
Mnemonic Description Byte Cyc
CLR C Clear Carry flag 1 1
CLR bit Clear direct bit 2 1
SETB C Set Ceiry flag 1 1
SETB bit Set direct Bit 2 1
ceL C Complement Carry flag 1 1
CPL. bit Complement direct bit 2 1
ANL Cbhit AND direct bit to Carry flag 2 2
ANL C.1bit AND compiement of direct bit to Carry 2 2
ORL C/bit OR direct bit to Carry flag 2 2
ORL C1bit OR complement of direct bit to Carry 2 2
MOV Choit Move direct bit to Carry flag 2 1
MOV bit,C Mave Carry flag to direct bit 2 2
PROGRAM AND MACHINE CONTROL
Mnemonic Descriptionmr Byte Cyc
ACALL &ddr 11 Absolute Subroutine Calt 2 2
LCALL addr 16 Long Subroutine Call 3 2
RET Return from subroutine 1 2
RETI Return from interrupt 1 2
AJMP addr 11 Absolute Jump 2 2
LIMP addr 16 Long Jump 3 2
SIMP rel Short Jump (relative addr) 2 2
JMP @A+DPTR Jump indirect relative to the DPTR 1 2
Z rel Jump if Accumulator is Zero 2 2
INZ rel Jump if Accumulator is Not Zero 2 2
JC el Jump if Carry flag is set 2 2
INC rel Jump if No Carry flag 2 2

i

g
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80CS51-L/80C31-L

Table 1. (Cont.)
PROGRAM AND MACHINE CONTROL. (cont.)
Mnemonic Description Byte Cye
J8 bit.rel Jump if direct Bit set 3 2
JNB bit,rel Jump if direct Bit Not set ) 3 2
JBC bit,rel Jump if direct Bit.is set & Clear bit 3 2
CINE Adirect,rel Compare direct to A& Jump if Not Equal 3 2
CUNE A #data,rel Comp.immed. to A&Jump if Not Equat 3 2
CJNE Rn,#datarel  Comp.immed.to reg &Jump if Not Equal 3 2
CINE @Ri#data.rel  Comp.immed.to ind.&Jump if Not Equal 3 2
DJNZ Rn,rel Decrement register & Jump if Not Zero 2 2
DUNZ direct.rel Decrement direct &Jump if Not Zero 3 2
NOP No operation 1 1
Notes on data addressing modes:
Rn - Working register RO-R7
direct - 128 internal RAM locations, any /O port, control or status register
@Ri - Indirect internal RAM location addressad by register RO or R1
#data - 8-bit constant included in instruction
#data 186 - 16-bit constant included as bytes 2 & 3 of instruction
bit - 128 software flags, any I/O pin, control or status bit
Notes on program addressing modes:
addr 16 - Destination address for LCALL & LIMP may te anywhere within the 64-k program memory
address space .
Addr 11 - Destination address for ACALL & AJMP wilt be within the same 2-k page of crogram
memory as the first byte of the following instruction
rel - SJMP and all conditional jumps include an 8-bit offset byte. Range is +127 -128 bytes
relative to first byte of the following instruction.
All mnemonics copyrighted © Intel Corporation 1979
=g
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