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ABSTRACT

‘This project describes the principle of mobile of robot , and application
ET-18 mobile robot , and development of the mobile robot in hardware and software.
The personal computer is used for control arm driving mobile for using easy. For the
purpose of we can use more easy language to control instead of the machine language,
which so difficult and intricate, and we will develop the robot in the future with ease.
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1 AA Protective Ground

2 BA Transmitted Data

3 , BB Received Data

4 CA Request to Send

5 CB Clear to Send

6 CcC Data set Ready

7 AB Signal Ground

8 CF Received Line Signal Detector

9/10 - (Reserved for Data Set Testing)

11 - Unassigned

12 SCF Secondary Received Line Signal Dector

13' SCB Secondary Clear to Send

14 SBA Secondary Transmitted Data

15 DB Transmit Signal Element Timing
(DCE Source)

16 SBB Secondary Received Data

17 DD Receive Signal Element Timing

18 - . Unassigned

19 SCA Secondary Request to Send

20 Cb Data Terminal Ready

21 CG Signal Quality Detector

22 CE . Ring Indicator

23 CH/CI . Data Signal Rate Select
(DTE/DCE Source)

24 DA Transmit Signal Element Timing
(DTE Source)

25 - Unassigned
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Circuit CG: Signal Quality Detector

Circuit CH: Data Signal Rate Selector (DTE Source)

Circuit CI: Data Signal Rate Selector (DCE Source)

Circuit DA: Transmit Signal Timing (DTE Source)

Circuit DB: Transmit Signal Timing (DCE Source)

Circuit DD: Receiver Signal Timing (DCE Source)

Circuit SBA: Secondary-Transmit Data

Circuit SBB: Secondary Received Data

Circuit SCA: Secondary Request to Send

Circuit SCB: Secondary Clear to Send

Circuit SCF: Secondary Receive Signal Detector
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d
ATNN 4 RS-232-C Standard Configurations

Terminal Full
Transmit only with Receive Half Full Duplex
RS-232-C Interchange circuit only RTS only  duplex duplex with RTS
Spacial

1 Protective Ground - - - - - -

0
7 Signal Ground X X X X X x
X
2 Transmitted Data X x X x x
0
3 Received Data X X X X
0
4 Request to Send X X X
0
5 Clear to Send X p 4 x X x
0
6 Data Set Ready X X X X X X
0
20 Data Terminal Ready 8 8 ] 8 s 8
0
22 Ring Indicator 8 8 ] ] 8 8
0
8 Received Line Signal Detector x X X x

0
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REM test program to drive motorl on stepper motor controller board

porta = &H3
portc = &H3
card = &H5:
ontime = 30
offtime = 5
steps = 1:
state = 1:
PRINT

PRINT "Step
PRINT

WHILE (step
PRINT

INPUT steps
IF (steps =
DO

PRINT "direction (Ogclockwise lganticlockwise)

REM address of port A for LPT1
REM address of port C for LPT1

(LPT2= &H278)
(LPT2= &H27A)

card2=&H06 card3=&H00 card4=&HOC

specifies phase on time

delay betweeh steps

REM initialise variable to be valid into the while looj
REM initialise state to a known state

78:
7A:

REM cardl=&H05
: REM
: REM specifies
per
s > 0)

0) THEN END

INPUT dir

LOOP WHILE (dir < 0 OR dir > 1):

PRINT "step
FOR x

s: ", steps,

1 TO steps:

IF (dir < 1) THEN °

IF (
ELSE

IF (
END IF

PRINT "stat
ouUT portc,
OUT porta,
OouT portce,

ouT
FOR

portc,

d =1 TO ontime:

"direction: ",

motor example driver program written in QBASIC"

"number of steps to move (zero ends program):";

o M,
- ’

REM unsure valid input otherwise repeat
", dir

state = 8) THEN state = 1 ELSE state = state * 2
state = 1) THEN state = 8 ELSE state = state / 2
e ", state
4: REM make all card enables initially high
state: REM write the data to the latch
card: REM make selected card enable go low
REM card2=6, card3=0, card4=12
0: REM load the data into the latch

NEXT: REM

OuUT porta, O0: REM
OUT portc, card: REM
OUT portc, 4: REM

REM
FOR d = 1 TO offtime: NEXT: REM
NEXT x: REM
WEND: REM
END: REM

on time delay

turn the phases off data

make selected card enable go low

load the new data into the latch

on the rising edge of the enable line
off time delay

end of for loop

end of while loop
end of program r

o
Tosunsun 1 Tolsunsunsesumahuvesmminlefusine s
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Tunsuit 2 Tosunsumuquamaden Inavesuvuna

DECLARE SUB firstscreen ()
DECLARE SUB motor (mt, dir)
Ve e e e e —— e

'// PROJECT/N
'// PROJECT/MA

‘// PRG-NAME
‘// DETAIL
'*// DETAIL
'// Copyright (c) 1990-1995, KECS GROUP SOFTWARE CO.,LTD.
'// All rights reserved.
‘// COMPILER

'// LINK
'// EXECUTE
'// AUTHOR
'// DATE

ROBOT ARM

motorsp.bas

o 00 20 00 00

20/04/1995

'// LASTUPDATE:
'// WHY UPDATE:

COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON
COMMON

porta
portc
cardl
card2
card3
ontime
offtim
statel
state2
statel
state4
stateb
stateb
Forout

e

SHARED

S

HARED

SHARED

S

HARED

SHARED
SHARED
SHARED
SHARED
SHARED

S

HARED

SHARED

S

HARED

SHARED
SHARED

&H378:
&H37A:
&H5:
&H6 ¢
&HC:
100:
= 5:
&H1:
&H10:
&H1:
&H10:
&H1:
&H10:
&HO :

porta
portce
cardl
card2
card3
ontime
offtim
statel
state2
state3
stated
stateb
stateb
Forout

REM address of port A for LPT1
REM address of port C for LPT1
REM cardl=&HO05

REM specifies phase on time

Qbasic from MS DOS

Boonyalit Pongprasert

For control stepping motor

motorsp <press Enter>
Boonyalit Pongprasert

card2=&H06

(LPT2= &H278)
({LPT2= &H27A)
card3=&HO00 card4=&HOC

REM specifies delay between steps
REM initialise state to a known state

CALL firstscreen

DO

keypress$ = INKEYS
SELECT CASE keypress$
CASE "w"

CALL motor(1,

CASE "s"

CALL motér(l,

CASE "e"

CALL motor(2,

CASE "a"

CALL motor (2,

CASE "r"

CALL motor(3,

CASE "f"

1)
0)
1)
0)

1)
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CALL motor (3, 0)

CASE "t"

CALL motor(4, 1)
CASE “g"

CALL motor(4, O0)
CASE "y"

CALL motor(5, 1)
CASE "h"

CALL motor (5, 0)
CASE "u"

CALL motor(6, 1)
CASE "j"

CALL motor(6, 0)

END SELECT

OOP UNTIL keypressS = CHRS$(27)

UB

ND

UB

firstscreen

CLS

LOCATE 2, 20

PRINT "117177277723122777712372131711211771712217711717717948"% ¢ LOCATE 3, 20
PRINT "n Program for control stepping motor A": LOCATE 4, 20
PRINT "a ROBOT ARM f#": LOCATE 5, 20
PRINT "#77271727227377717777122727771171731777273713297717737714

LOCATE 7, 30: PRINT "ESC for Exit"

LOCATE 12, 1: PRINT "Motor 1:"

LOCATE 14, 1: PRINT "Motor 2:"

LOCATE 16, 1: PRINT "Motor 3:"

LOCATE 18, 1: PRINT "Motor 4:"

LOCATE 20, 1l: PRINT "Motor 5:"

LOCATE 22, 1: PRINT "Motor 6:"

SUB

motor (mt, dir)
OuUT portc, 4: REM make all card enables initially high
SELECT CASE mt -
CASE 1
IF (dir = 1) THEN
IF (statel = 8) THEN statel

1 ELSE statel = statel * 2

ELSE
IF (statel = 1) THEN statel = 8 ELSE statel = statel / 2
END IF
Forout = statel OR state2
OUT porta, Forout: REM write the data to the latch

LOCATE 12, 40

PRINT "forout "; HEXS$(Forout)
LOCATE 12, 12

PRINT statel

card = &HS
CASE 2

IF (dir = 1) THEN
IF (state2 = &H80) THEN state2 = &H10 ELSE state2 = state2 *

ELSE

IF (state2 = &H10) THEN state2 = &H80 ELSE state2 = state2 /
END IF

Forout = statel OR state2

OUT porta, Forout: REM write the data to the latch

LOCATE 12, 40
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PRINT "forout "; HEXS$(Forout)

LOCATE 14, 12

PRINT HEXS(state2)

card = &HS
CASE 3
IF (dir = 1) THEN

IF (state3 = 8) THEN state3 =
ELSE

IF (state3 = 1) THEN state3 =
END IF

Forout = state3 OR stated4

OUT porta, Forout:

LOCATE 12, 40
PRINT "forout
LOCATE 16, 12
PRINT state3
card = &H6

":; HEXS (Forout)

CASE 4
IF (dir = 1) THEN .

IF (state4 = &HB80) THEN state4
ELSE

IF (stated =
END IF

Forout = state3 OR state4d

OUT porta, Forout: R

&H10) THEN state4d

LOCATE 12, 40
PRINT "forout ";
LOCATE 18, 12
PRINT HEXS(state4)

HEXS (Forout)

card = &H6

CASE 5

IF (dir = 1) THEN

IF (state5 = 8) THEN stateb
ELSE

IF (state5 = 1) THEN state5
END IF

Forout = state5 OR stateé6

OUT porta, Forout:

LOCATE 12, 40

PRINT "forout "; HEXS$(Forout)
LOCATE 20, 12
PRINT stateb -

card = &HC

CASE 6

IF (dir = 1) THEN

IF (state6 = &HB80) THEN state6
ELSE

IF (state6 =
QND IF

Forout = state5 OR stateé6

OUT porta, Forout:

&H10) THEN stateb

REM

1 ELSE state3 state3d * 2

8 ELSE state3

state3 / 2

REM write the data to the latch

&H10 ELSE stated4 = stated4 * 2

&HB80 ELSE state4 = stated4d / 2

EM write the data to the latch

1 ELSE state5 = state5 * 2

8 ELSE state5 = state5 / 2

REM write the data to the latch

&H10 ELSE state6 = state6 * 2

&H80 ELSE state6 = state6 / 2

write the data to the latch
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PRINT "forout "; HEXS(Forout)
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