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Abstract

“Robotic Transportation” has been invented and developed in this special project.
That can transport materials to terminals attach to the line that was made as a path. By the
sensor s principles that transform light into electrical signal ( Infrared LEDs and
Phototransistors ). We can use it essentially to control all of car s movements by rotating of a
step motor. The system composed with microcontr(;iier that control all operations.
Assembly language is used to create progl;ams. In driving part , D.C. motor will drives the
wheels of car to nm, A

This system advantages others in polite (it has no pollution) , Economics (saving fuel)
and can be applied in every need. For avanced system , it can be improved in several way in

the future.
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% Step
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FLOW CHART OF MAIN
PROGRAM

< START )

\ 4

INITIALIZE
VARIABLES &
CONSTANTS

ACTIVE LEDs
AT PORT B

CALL FUNCTION
SCAN

CALL FUNCTION
CHECK

CALL FUNCTION
LEFT

CALL FUNCTION
RIGHT
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FLOWCHART OF SCAN FLOWCHART OF CHECK
FUNCTION FUNCTION

( smar ) ( STaRT >

RECIEVE
DATA FROM . AND DATAWITH 7H
PORT C

_ CALL FUNCTION
DATA = OH CH.R
DATA = 18H
Y
AND DATA WITH EOH |»
_ CALL FUNCTION
DATA = OH CHL




FLOW CHART OF CH_R
FUNCTION

< s )

DATA =EH

DATA < AH

DATA >= 4H

v

X=2H,Y=1H X=2H,Y=20H X=2H,Y=10H

4—— X=2H,Y=1H

GOTO MAIN
< STOP ) ~ FUNCTION




FLOWCHART OF CH_L

FUNCTION

C sTaRT )

DATA=3H

X=1,Y=20H

DATA >=8H

X=1H,Y=1H

X=1H,Y =10H

«




FLOWCHART OF LEFT 34
FUNCTION

C START >

>

I=0H

v

SEND DATA '
AT PORT A

'

CALL FUNCTION
DELAY

INCREMENT |

Y

RECIEVE
DATA FROM
PORTC

AND DATA WITH EH | DATA = OH




FLOWCHART OF RIGHT
FUNCTION

Com

35

¢

<

SEND DATA
AT PORTA

v

CALL FUNCTION
DELAY

INCREMENT M

RECIEVE
DATA FROM
PORTC

v

AND DATA
WITH E7H

N

\ v
DATA = OH




FLOWCHART OF DELAY
PROGRAM

( sTaT )

DECREMENT T

Y

(=

FLOWCHART OF STOP
PROGRAM

< - )

SEND FFH AT
PORTA

==
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RMOTOROLA

DESCRIPTION — The SN54LS,74LS 13 and SN54LS /74LS 14 comain
logic gates /inverters which accept standard TTL input signals and
provide standard TTL output levels. They are capable of transforming
slowly changing input signals into sharply defined, jitter-free output
signals. Additicnally, they have greater noise margin than conventional
inveners,

Each circuit contains a Schmit trigger followed by 8 Darlington level
shifter 2nd a phase splitier driving a TTL totem pole output. The Schmitt
rigger uses positive feedback 10 effectively speed-up siow input 17ansi-
tions, and prowide different input threshold voltages for positive and
negative-going transitions. This hysteresis between the positive-going
and negative-going input thresholds {typically 800 mV} is determined
internally by resisior ratios and is essentially insensitive 1o temperature
and supptv vollace variations.

SN54/74LS13
SN54/741514

SCHMITT TRIGGERS

DUAL GATE/HEX INVERTER

LOW POWER SCHOTTKY

LOGIC AND CONNECTION DIAGRAMS

SN54/74LS13

Ininioinicinic .

)

0 — =

UL EUUUT

SN54774L514

1__}
npojnpnpoaopn|

J Suffix — Cos2 622-08 {Ceremec!
N Suffix — Case 526-0F (Plastic!

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER | L MIN TYP ] MAX | UNT
Vee Supstv Vollage i 54 t -3- T 50 55 v
:l 74 i 475 5.0 525
Ta Opersting Ambient Temperature Range i 54 i -55 25 125 °C
bo2a 1 o 25 70
oK Qutout Current — High L 54,74 i -04 mA
loL Outout Current — Low H 54 ] i 4.0 mA
P 7a ! | 80




SN54/74L513 & SN54/74LS514

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE {unless otherwise specified)

\ LIMITS
YMBOL PARA| UNITS TEST CONDITIONS
S o] ARAMETER iN P AAX S _C
VT4 Positive-Going Threshold Voitage 1.5 2.0 v Vee=50V
VT, Negative-Going Threshold Voltage | 0.6 1.1 v Ve =50V
VT+-VT. Hysteresis 04 0.8 v Vec=50V
ViIK Input Clamp Diode Votiage 065 |15 v VeCc=MIN [|y= ~18 mA
54 2.5 34 .
\Y Output HIGH Vohage Ve = MIN, IgH=-400 gA, VN = Vi
OH P g 54 %] 32 v cc OH FAVIN !-:
‘ =R = =20v
VoL Output LOW Vohage 54,74 025 04 \ Vee=MIN lgL =4 0mA, Viy=2.C+¥
74 0.35 05 \ VEC=MIN, Ig  =BO0mA, Vjy=2CV
Input Current at
e put urren ~0.14 mA  iVCC=50V.ViN= VTt
. Positive-Going Threshold
i
. nput Current at —018 mA Vee=sov, Vin = VT
Negative-Going Threshold
T
™ input HIGH Current 1.0 20 pA : Vee = MAX, VN = 2.7V
0.1 mA | Vee = MAX, ViN=7.0V
n Input LOW Curremt —04 | mA | Vee= MAX Viy = 0.4V
108 Short Circuit Currem ~20 -100 mA Vee = MAX, voyt =0V
Power Supply Current
Total. Output HIGH 1513 29 50
icc LS14 8.6 16 mA vee = MAX
Total, Output LOW LS13 4 70
LS14 12 Fil
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER max UNITS 1 YEST CONDITIONS
Ls13 LS14
PLH Propagation Delay, Input 10 Output 22 22 ns vec=50V
PHL Propagation Delay. input to Output 27 22 ns CL=15pF
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SN54/74L.513 @ SN54/74L814

ViN VERSUS Vot
TRANSFER FUNCTION

s0

vee =50V
@ TA= 25°C
40D
g {
|
§ 30
2
g 4 A
g ® T
3
‘° 10
>
00 —_
(1] 04 208 12 ‘e 20
Vo — INPUT VOLTAGE — VOLTS
Fig. 1

THRESHOLD VOLTAGE AND HYSTERES!S

VERSUS
it POWER SUPPLY VOLTAGE
20— T
. TA—25'=C1 l Vo
gm 18 LS
i B B
s H
5;, 12 l
g !
vy -
ow
g oo e
H avq| i
! T —
8 o : —
+ : |
ol 1 1| !
s an s0 833 st
Ve — POWER SUPPLY VOLTAGE — 10,8
Fig. 2

THRESHOLD VOLTAGE HYSTERESIS

VERSUS
TEMPERATURE
+B
]
4 T
E‘ﬂ 17 Ve
M |
5% s f
28 : —
- ¥ I
Qg | [
ZT 0
E. ! - i | J
i T 1
:—4 o8 f T."T' [
E ; - —
or bl 1 law | 1 ¢ )
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Ta — AMBENT TEMPERATURE — -C

Fig. 3



MOTOROLA
SERMICONDUCTOR
TECHNICAL DATA

Infrared LED . MLEDS81

This device is designed for infrared remote control and other sensing epplications, and
can be used in conjunction with the MRD821 photodiode. It features high power output,
using long-life gallium arsenide technology.

o Low Cost INFRARED
e Popular T-1¥. Package . LED
e Ideal Beam Angle for Most Remots Control Applications 940 nm
e Uses Stable Long-Life LED Technology
e Clear Epoxy Package
MAXIMUM RATINGS
Reting Symbeo{ Value Unit
Revarse Voltage VR 5° Vons
Forward Current — Continuous '3 100 mA
Forward Current — Peak Pulse Ig 1 A
Total Power Dissipation @@ Ta = 25°C fp 100 mw
Derate above 25°C 2.2 mwre
Ambiant Operating Temperature Range TA ~-30to +70 <
Storage Temperature Tey -30t0 ~80 L'
Lead Soldering Temperature, . - 260 c CASE 2798-01
S seconds mex, 1116 inch from case
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Reverse Leakage Current (VR = 3 V} IR - 10 —_ nA
Reverse Leakage Current (VR = 5 V) [ - 1 T 10 P
Forward Voltage (g = 100 mA} \73 —_— 1.35 1 1.7 v
Temperature Coefficient of Forwerd Voitege Ave - -6 | - mvK
Capacitancs (f = 1 MHz) [ —_ 25 ‘ - of
OPTICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)
Characteristic Symbol Min Ty | Max Unit
Pesk Wavalength {ig = 100 mAl -~ Ap - ) - nm
Spectral Hail-Power Bandwidth - a Z 50 = o
Totsl Power Output (If = 100 mA) Beo —_ 16 _ mw
Tempersture Coefficient of Total Power Output A0 - -0.25 — %K
Axial Radiant Intensity (g = 100 mA)} lo 10 15 - mWisr
Tempersture Coefficient of Axial Radiant Intensity : Alg - -0.25 - %K
Power Haif-Angle * "3 - =30 - .
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MRD360, MRD370
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Figure 7. Angular Response
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Figure 8, Pulse Response Test Circuitland Waveform

OUTLINE DIMENSIONS

o PR Ty
1 LEADS WITHN 13 mem {005} RADIUS OF TRUE o
POSITION AT SEATING PLANE. AT MAXIMUM LA | 53t | see | oo [ 0%
WATERIAL CONDITION. B | 482 1 4% | 0% | 01%
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;eetdk THIS IS THE PROGRAM OF “ROBOTIC TRANSPORTATION™ PROJECT s+

BY Mr. FRAYUT TEEPRANAT ok

& Mr. RAWIN CHAISITTIPORN ** ¢ *

PORT EQU  OFCOOH
UBEEP EQU  O00AH
ORG  8000H
MOV  DPTR#PORT+3
MOV  A#89H ;CODE FOR SETTING 8255 PORT
MOVX @DPTR,A  ;SET 8255PORT
MOV  DPTR#PORT+1
MOV  A#0FFH
MOVX @DPTR,A  ;“ON” ALL IR LEDs
MOV  RO#0FOH
DINZ RO0$ :DELAY TIME FOR LEDs
MAIN: ACALL SCAN
" ACALL CHECK
CINE  A#IH,DO
ACALL LEFT
SIMP  MAIN
DO: CINE  A#2HDO1
ACALL RIGHT
SIMP  MAIN
DO SMP  STOP
SCAN: MOV  DPTR#PORT+2
SC: MOVX  A,@DPTR ;GET DATA FROM DETECTOR
CINE  A#18H,SC1 ;CHECK 1S IT IN THE PATH?
SIMP sC
SC1: RET
CHECK: MOV RLA
ANL A#TH ;CHECK TURN RIGHT OR NOT



CINE  A#HCHR
MOV ARI
ANL A#0EOH  ;CHECK TURN LEFT OR NOT
CINE  A#OHCHL
CINE  RL#0H,MAIN ;CHECK IT GET OUT OF PATH?
MOV A#3H
RET
CH_R: CINE  A#0AH,CHRI
CHRI: ic CHRA4
CINE  A#0CH,CHR2
REL MOV R2,#20H :30 DEGREE
MOV  A#2H
RET
CHR2: CINE  A,#0EH,CHR3
RE2: MOV R2#10H :60 DEGREE
MOV  A#2H
RET
CHR3: CINE  A#OFH,MAIN
RE3: MOV R2#IH ;90 DEGREE
MOV  A#2H
RET
CHRA4: CINE  A#IH,CHRS
SIMP  RE3
CHRS: CINE  A#4H,CHR6
CHRG: JNC  REl
SIMP  RE2
CH _L: CINE  A#3H,CHL1
MOV  R2,#20H :30 DRGREE
MOV A#IH
RET
CHL1: CINE A #SH,CHL2



CHL2: JNC  CHL3
MOV  R2,#10H ;60 DEGREE
MOV A#IH
RET
CHL3: MOV R2#IH ;90 DEGREE
MOV A#IH
RET
LEFT: MOV  RO#0H
LE: MOV  DPTR#TABLE_L
MOV  ARO
MOVC A,@A+DPTR
MOV  DPTR#PORT
MOVX @DPTR,A :SENT TO STEP MOTOR
ACALL DELAY ;DELAY TIME IN EACH STEP
INC RO
CINE RO#SH,LE
MOV  DPTR#PORT+2
MOVX @A, DPTR ;RECEIVE DATA TO CHECK
ANL  AM#OE7H
CINE A#OHLEFT  ;ISIT IN PATH AGAIN?
RET
RIGHT: MOV  RO#0H
RI: MOV  DPTR#TABLE R
MOV  ARO
MOVC A,@A+DPTR
MOV  DPTR#PORT
MOVX @DPTR,A
ACALL DELAY
INC RO
CINE  RO#SH,RI
MOV  DPTR#PORT+2



MOVX A,@DPTR

ANL  AM0ETH
CINE  A#0HRIGHT
RET
STOP: MOV  DPTR#PORT
MOV  A#0FH
MOVX @DPTR,A :STOPPING CAR
DELAY: MOV  R3#8H
DINZ  R3$
DINZ  R2,DELAY
RET
TABLE L: DB
TABLE R: DB

END
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A Kent Stiffler, “Design with Microprocessors for Mechanical Engineers” McGraw-Hill Inc.

(1992): 242-252,270-277
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