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Lzmpiran 3 listing Program ujl Motor Stepper
Untuk Langkah versus Sudut (°)

{*******************i***********i*******}

{ NAMA ¢+ AGUS SUDARMANTO }
{ NIM : J2b096l58 }
{ JURUSAN : FISIKA }
{ FMIPA UNIVERSITAS DIPONEGCRO }
{ SEMARANG }
R T T T

PROGRAM TEStb2Z;
USES CRT, DOS;
CONST AA=S300;AB=$301;AC=$302;ACR=$303;
JUDUL1 = '<<< LANGKAH VERSUS SUDUT >>>';

VAR DATAPC,DATAl,DATAZ : BYTE;
TDB, TDA, PCGSISI, TP, ,I1 : INTEGER;
SW_TABUNG, SW_AWAL, SENSOR_IR, SW_ATAS,SW BAWAH : BYTE;
FLGQUIT : BOOLEAN;
L1,X1,X0,Y0,STEP : INTEGER:;
FLGOUT1 : BOOLEAN;
PILIHE : CHAR:;

PROCEDURE  OUT (AL:INTEGER; DATA : BYTE);
BEGIN

-PORT[AL] := DATA;
END;

PROCEDURE MOTPR BAWAH (IA:INTEGER) ;
BEGIN '

CASE IA OF

1 OUT{AaB, $03);

2 : OUT({AB, $06);

3 : OUT(AB, $0C);

4 ; QUT(AB,$09);

END;
END;

PROCEDURE MOTPB_ATAS (IA:INTEGER);
BEGIN

CASE IA OF

1 : QUT(AB,$03);

2 + QUT(AB,$09);

3 : OUT(AB,S0C);

4 : QUT(AB, $06);

END; ’
END;




PROCEDURE MOTPA_KANAN (IA:INTEGER};

BEGIN
CASE 1A OF
1 : OUT(AR,S$03);
2 : QOUT(AA,501);
3 : OUT(AR,$09);
4 : OUT(AA,508);
5 : OUT (RA,30C);
€ : OUT (AR, 3$04);
7 1 CUT (A&, $06);
8 : OUT(AR,$02);
END;

END;

PROCEDURE PUTKA (IX: INTEGER);
VAR IX1 : INTEGER:
BEGIN
I :=0;
IX1l := 0;
REPEAT
INC(I}:;
INC (IX1);
MOTPA KANAN (I) ;DELAY (TDA);
IF I=8 THEN I := 0;
UNTIL (IX1=IX);
OUT (A2, $00) ;
END;

PROCEDURE KE_ATAS;
BEGIN
I :=0;
REFEAT
INC(I);
MOTPB_ATAS (I} ;DELAY (tdb);

SW_ATAS := (PORT[AC] AND 504) DIV $04;
SW_BAWAH := (PORT{AC] AND $08) DIV 308;

IF I=4 THEN I := 0;
UNTIL SW_ATAS = 0;
OUT (AB, $00) ;

END;

PROCEDURE KE_BAWAH;
BEo.in
GOTOXY (¥X0+20,Y0+10) ;WRITE (' BAWAH") ;
I:=0;
REPEAT
INC(I):
HOTPB_BAWAH(I};DELAY(tdb)L

SW_ATAS := (PORT[AC] AND $04) DIV $504;
SW_BAWAH := (PORT[AC] AND $08) DIV $08;

IF I=4 THEN I := 0;
UNTIL SW_BAWAH = 0;
OUT (AB, $00) ;

END;




PROCEDURE PUTAR_KE POSISI_AWAL;
BEGIN
I :=0;
FLGOUT1 := FALSE;
REPEAT
INC(Z)
MOTPA KANAN (I) ;DELAY (TDR};
SENSOR_IR := PORT[AC] AND $01 ;
SW_AWAL := (PORT[AC] AND 510) DIV $10;
IF I=8 THEN I := 0;
IF SW_AVIAL = 1 THEN FLGOUT1 := TRUE
UNTIL FLGOUT1:

LT o= 0
FLGOUT1 := FALSE;
REPEAT
INC(I);
MOTPA KANAN{I};DELAY (TDA) ;
SENSOR_IR := PORT[AC] AND 3501 ;
SW_AWAL := (PORT[AC] AND $10) DIV $10;:
IF I=8 THEN I := 0;
IF SW_AWAL = 0 THEN FLGOUT1 := TRUE
UNTIL FLGOUTI;

I = 0:
FLGOUT1 := FALSE;
REPEAT
INC(1):
MOTPA;KANAN(I);DELAY(TDA};
SW AWAYL := (PORT[AC] AND $10) DIV $10;

SENSOR_IR := PORT[AC] AND 501 ;
IF =8 THEN I := 0O;
IF SENSOR_IR = 1 THEN FLGOUT1 := TRUE;
UNTIL FLGOUTL;
QUT (AR, 300) ;
END;

PROCEDURE PUTAR 1X;
BEGIN

I :=0;

REPEAT
INC{I):
MCTPA KANAN (I);DELAY (TDA);
SENSOR_IR := PORT[AC] AND $01 ;
SW_AWAL := (PORT{AC] AND $10) DIV 3510;
IF I=8 THEN I := 0;

UNTII. (SW_AWAL = 1) AND (SENSOR_IR=9);

PUTKA {50} ;

I :=0;

FLGOUT1 := FALSE;

REPEAT
INC(I):
MOTPA_KANANW(I) ;DELAY (TDA) ;
SENSOR_IR := PCRT[AC] AND 501 ;

SW_ARWAL := (PORT{AC] AND $10) DIV $10;

IF I=8 THEN I := (;
IF SW_AWAL = 0 THEEN

T




BEGIN
FLGOUT1 := TRUE;
FLGQUIT := TRUE;
END;

IF SENSQR_IR = 1 THEN FLGOUTI
UNTIL FLGQUTI1:
OUT (AR, $00} ;
END;

PROCEDURE KE_POSISI AWAL;
BEGIN

KE. ATAS;.

DELAY {100) ;

PUTAR_KE POSISI_AWAL;
END;

BEGIN
X0 = 10;Y0 := 3;
OUT {ACR, $89);TD :=
TDA := 3; TDB := 2;
REPEAT
CLRSCR;

100;

GOTOXY (X0, Y0) ;WRITE ('RESET XE POSISI

KE_POSISI AWAL;

CLRSCR;
Ll := LENGTH{JUDUL1):;
X1l := (80 -~ L1) DIV 2;

GOTOXY (X1,1) ;WRITE (JUDUL1) ;

;= TRUE:;

AWAY,

LECIC Y

GOTOXY (X0, Y0} ;WRITE ( 'MASUKXAN JUMLAH LANGKAH :

READLN (STEP) ;

PUTKA (STEP) ;

REPEAT
GOTOXY (X0, Y0+5) ;WRITE ('LAGI
PILTH := UPCASE (READKEY};

UNTIL PILIH IN['Y','T']:

UNTIL (PILIH = 'T');
END.

(¥/1)

i

'1;




Lampiran 4 . Listing Program Uji Motor Stepper
Untuk Langkah versus Jarak (mm)

{ NAMA AGUS SUDARMANTO }
{ NIM : J2D0S6156 }
[ JURUSAN : FISIKA }
{ FMIPA UNIVERSITAS DIPONEGORO }
{ SEMARANG }
{**‘k****************i********'&***********}

' 'PROGRAM TESJARAK;
USES' CRT,DOS; '

CONST AA=9300;AB=$301;AC=$302;ACR=5303;
JUDULL = '<<< LANGKAK VERSUS JARBK >>>';

VER DATAPC, DATAl,DATA2 : BYTE:
TDB, TDA, POSISI, TD, I, I1 : INTEGER;:
SW_AWAL,SENSOR_IR,SW_ATAS,SW_BAWAH : BYTE:
FLGQUIT ': BOOLEAN;
L1,X1,X0,Y0,STEP : INTEGER:
FLGOUT1 : BOOQLEAN;
PILIH : CHAR;

PROCEDURE OUT (AL: INTEGER; DATA : BYTE) ;

BEGIN . ’
PORT{AL] := DATA;

END;

PROCEDURE MOTPB_BAWAH (IA: INTEGER) ;
BEGIN

1 : OUT(aB, $03);
2 ; OUT(&B, $086) ;
3. VUT (AR, $0C) ;
4 : OUT(AB,$09);

PRUCEDURE MOTPB_ATAS(IA:INTEGER);
BEGIN
- CASE IA QF
*1 ¢ OUT(AB,S503);
2 : QUT({AB,$09);
"3 : OUT(AB, 30C) ;
4 : OUT(AB, $06);
END;
END;

FROCEDURE MOTPA_KANAN(IA:INTEGER);
BEGIN

CASE IA oF

1 : QUT (AR, $03};

2 : QUT (AR, $01);




3 : OUT (AR, $09) ;
4 : OUT (AR, $08) ;
5 : OUT (A&, $0C) ;
- ¢ OUT{AA,$04);
7 : OUT (AR, 506) ;
8 : OUT (AR, $02) ;
END;
END;

PROCEDURE, PUTKA(IX:INTEGER);

VAR IX1 : INTEGER;

- BEGIN o

I :=90;

IX1 := ¢;

REPEAT
INC(I);
INC(IX1);
MOTPA;KANAN(I);DELAY(TDA);
IF T=8 THEN [ := G;

UNTIL {IX1=IX);

OUT (AA, 500) ;

END;

PROCEDURE KE_ATAS;

BEGIN
I :=0;
REPEAT
INC(I);
MOTPB“ATAS(I);DELAY(TDB);
SW_ATAS := (PORT [AC] AND $04) DIV 304;

IF I=4 THEN I := Q;
UNTIL SW ATAS = 0;

QUT (AB, $00) ;
END;
PROCEDURE KE_BAWAH;
BEGIN
I :=0;
REPEAT
INC(I);
MOTPB_BAWAH(I};DELAY(TDB);
SW_ATAS := [PORT[AC] AND $04) DIv 504,
SWﬁBAWAH := (PORT[AC] AND $08) DIV 508;

IF I=4 THEN I := 3;
UNTIL SW_BAWAH = 0;
OUT (AB, 500) ;

END;

PROCEDURE TPL_SW_BAWAH;
VAR STR1 : STRING[3]:;

BEGIN
IF SW_BAWAE = 0 THEN STR1 := 'O Nt
ELSE STR1 := 'QFF";
GOTOXY(XO,Y0+3);WRITE('SW_BAWAH : ', STRL)

END;




PROCEDURE TURUN{STEP1:INTEGER):
VAR I_STEP : INTEGER;
BEGIN
I:=0;
I_STEP := 0;
REPEAT
INC(I):;INC(I_STEP);
MOTPE BAWAH(I};DELAY (TDB) ;
SW_BAWAH := (PORT[AC] END $508) DIV $508;

GOTOXY (X0, Y0+2) ;WRITE (' JML. LANGKAE : ',I_STEP):

TPL_SW_BAWAH;
. IF I=4 THEN I := 0;
UNTIL (SW _BAWAH = ©0) OR.(I STEP = STEP1);
OUT (2B, $00) ;

END;

BEGIN

X0 := 10;Y0 := 3;
OUT (ACR, $89);TD :=
TDA := 3; TDB := 2:
REPEAT

CLRSCR;

GOTOXY (X0,Y0) ;WRITE{'RESET KE POSISI AWAL

KE_ATAS;

CLRSCR;

L1 := LENGTH({(JUDUL1) ;

X1l := (80 - L1} DIV 2;

GOTOXY (X1, 1) ;WRITE (JUDULL) ;

100;

GOTOXY (X0, Y0) ;WRITE ( "MASUKKAN JUMLEH LANGKAH :

READLN (STEP) ;

TURUN (STEP) ;

REPEAT ,
GOTOXY (X0, YO+5) ;WRITE ('LAGI (Y/T) : '}
PILIH := UPCASE (READKEY) ;

UNTIL PILIH IN['Y','T'];

UNTIL (PILIH = 'T');
END.

'}:




Lampiran 5 Listing program Uji Motor Stepper A-10
Untuk Deteksi Jumlah Sample

{*****i*ii***********i*****ii*******'&**}

{ NAMA : AGUS SUDARMANTO

{ NIM : J2D026156

{ JURUSAN : FISIKA

{ FMIPA UNIVERSITAS DIPONEGORO
{ SEMARANG

{

ok khkwkEkhkkkd bk kkkhkkrkkkbkrhkbrkrrhbrdtrh

et o e o A

PROGREM TEStbZ:

USES CRT,DOS;-

CONST AR-=S$300; AB—$301 ;AC= $302;ACR—$303

JUDULLI="< RENCANG -BANGUN PENGENDALI MOTOR STEPPER >';
JUDUL2='< UNTUX DETEKSI JUMLAH SAMPEL PUTAR DENGAN MENGGUNAKAN KOMPUTER >"

VAR DATAPC,DATAl,DATAZ : BYTE;
JML_TABUNG,TDB,TDA,POSISI,TD,I,Il : INTEGER;
D : ARRAY([1l..8] OF BYTE:
PCO,SW_TABUNG,SW_AWAL,SENSOR_IR,SW_ATAS,SW_BAWAH : BYTE;
FLGQUIT : BOOLEAN:
X0,Y0 : INTEGER;
FLGOUT1 : BOOLEAN; .
rILIH : CHAR;

PROCEDURE GARIS DATAR(JML1 : INTEGER}:
VAR IGl : INTEGER:
BEGIN
FOR IG1l := 1 TO JML1l DO
WRITE (CHR({SC4)):
END;

PROCEDURE GARIS_TEGAK{X,Y,JMLl : INTEGER):
VAR IGl : INTEGER:?
BEGIN
FOR IGl := 1 TO JMLI DO
BEGIN
GOTOXY {X, Y+IG1) ;
WRITE (CHR($C4}):
END;
END;

PROCEDURE TPL_JUDUL;
VAR L1,5L2 : INTEGER;
BEGIN
L1 := LENGTH(JUDULL);
L2 := LENGTH(JUDULZ) ;
GOTOXY ( (80-L1) DIV 2,1):;WRITE(JUDULL);
GOTOXY { {80-L2) DIV 2,2);WRITE (JUDUGL2);
END;




A-11
PROCEDURE TAMPIL AWAL;
BEGIN

TEXTATTR := $0B;
GOTOXY (X0, Y0) ;WRITE ('POSISI TABUNG KE : '):

TEXTATTR := $0F;

gotoxy (X0-2,Y0+1) ;WRITE (CHR{$DA) } ;

FOR I := 1 TO 28 DO WRITE(CHR(3C4)) ;WRITE (CER($BZ)});
gotoxy (X0-2,Y0+2) ;WRITE (CHR ($B3} ) ;

gotoxy (X0+27,¥0+2) ;WRITE (CHR($B3) ) ;

" TEXTATTR := $06; o -
GOTOXY (X0, Y0+2) ;WRITE { 'SENSQOR & MOTOR') ;
TEXTATTR := $06;
GOTOXY {(X0+20,Y0+2) ;WRITE ('STATUS '} ;
TEXTATTR := $0F;

gotoxy {X0-2,Y0+32) ;WRITE (CHR (SC3} ) ;
FOR I := 1 TO 28 DO WRITE(CHR($C4));WRITE (CHR($B%));

GOTOXY (X0+17,Y0+1) ;
WRITE (CHR($C2)) ;-

GOTOXY (X0+17,Y0+2) ;
WRITE (CHER({$B3)}:

GOTOXY (X0+17,Y0+3) ;
WRITE (CHR($CS} )

FOR I := 1 TO 7 DO

BEGIN
GOTOXY (X0-2,Y0+3+1);
WRITE (CHR($B3) )}
GOTOXY {X0+17,YO+3+I);
WRITE (CHR(SB3));
GOTOXY (X0+27,Y0+3+1) ;
WRITE (CHR{$B3));

END;

TEXTATTR := $0E;

GOTOXY (X0, Y0+4) ;WRITE ('POSISI AWAL');
GOTOXY (X0, Y0+5) ;WRITE {'POSIST TABUNG'):
GOTOXY (X0,Y0+6} ; WRITE (' TABUNG') ;

GOTOXY (X0,Y0+7) ;WRITE ('BATAS ATAS'};
GOTOXY (X0,Y0+8) ;WRITE ('BATAS BAWAH'):;
GOTOXY (X0, Y0+9) ;WRITE ('MOTOR - A'):
GOTOXY {X0, Y0O+10) ;WRITE ('MOTOR -~ B');
TEXTATTR := $0F;

GOTOXY {¥0-2,Y0+11) ;WRITE (CER{$CO}) ;




A-12
FOR I := 1 TO 28 DO
BEGIN
GOTOXY (X0-2+4I,YC0+11);
WRITE {CHR ($C4));
END;

WRITE (CHR{$D9)}:
GOTOXY (X0+17,¥Y0+11);

WRITE {CHR (SC1)):
GOTOXY (X0~2,Y0+12) ;WRITE {CER (DA} ) ;

GOTOXY (X0-1,Y0+12) ;GARIS_DATAR (63};
GOTOXY (X0+7,¥0+12) ;WRITE (CHR ($C2) ) ;

GOTOXY (X0+62,Y0+12) ;WRITE (CHR($BF} )
GOTOXY (X0~2,Y0+13) ;WRITE (CHR{$B3));

TEXTATTR := 302;
GOTOXY (X0,Y0+13); WRITE{'TABUNG');

GOTOXY (X0+8,Y0+13};
WRITE(' TB1 TR2 TB3 TB4 TBS5 TBG TB7 TB3');

TEXTATTR := $0F;
GOTOXY (X0+7,Y0+13) ;WRITE (CHR ($B3)} ) ;
GOTOXY (X0+62,Y0+13) ;WRITE (CHR ($B3} )

GOTOXY {X0~2,Y0+14) ;WRITE {CHR($C3)) ;
GOTOXY (X0-1,¥0+14)} ;GARIS_DATAR(63};
GOTOXY (X0+7,Y0+14) ;WRITE (CHR(SC3) ) ;

GOTOXY (X0+62,Y¥0+14) ;WRITE(CHR ($B4) ) ;

GOTOXY (X0-2,Y0+15) ;WRITE (CHR($B3) };
TEXTATTR := $05;

GOTOXY {X0,YO+15); WRITE ('STATUS'"):
TEXTATTR := $0K;

GOTOXY (X0+7,¥0+15) ;WRITE (CHR($B3));
GOTOXY (X0+62,Y0+15) ;WRITE (CHR[$B3} )

GOTOXY (X0-2, Y0+16) ;WRITE (CHR($C0) ) ;
GOTOXY (X0-1,Y0+16) ; GARIS_DATAR({63};
eATOXY {(X0+7,¥0+16) ;WRITE {CHR(SCL) )}
GOTOXY {X0+62,Y0+16) ;WRITE (CHR{3D%})

TEXTATTR := 509
GOTOXY (X0, Y0+18); WRITE{'JUMLAH TABUNG : ');
TEXTATTIR := $O0F;

END;




FUNCTION TPL ON _OFF(STS1:BYTE) :STRING:

VAR STRSTS : STRING[3];

BEGIN
IF STS1l = 0 THEN STRSTS := 'O N'
ELSE STRSTS := 'OFF';
TPL_ON_OFF := 5TRSTS;

END;

PROCEZDURE TAMFIL 3W_AWAL;
BEGIN
GOTOXY (A0+20,YC+4) ;
IF SW_AWAL = 0 THEN
BEGIN . oL
TEXTATTR := $0A;
WRITE (O N*');
END

— ——

RS2
BEGIN
TEXTATTR := $0C;
ARITE({'OFT");
END;
TEXTATTR := $0F;
END;

PROCEDURE TAMPIL_SENSOR_IR;
BEGIN
GOTOXY (X0+20,Y0+5);
IF SENSOR_IR = 1 THEN
BEGIN
TEXTATTR := SOA;
WRITE('O N');
END
ELSE
REGIN
TEXTATTR := $0C;
WRITE ('OFF");
END;
TEXTATTR := 30F;
END;

PROCEDURE TAMPIL_SW_TABUNG;
BEGIN
GOTOXY (X0+20, YO+6) ;
IF SW_TABUNG = O THEN
BEGIN
TEXTATTR := $0A;
WRITE ('O N');
END
ELSE
BEGIN
TEXTATTR := $0C;
WRITE ('OFF');
END;
TEXTATTR := $OF;
END;
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A-14
PROCEDURE TAMPIL SW_ATAS;
BEGIN
GOTOXY (X0+20, YO+7) ;
IF SENSOR_IR = O THEN
BEGIN

TEXTATTIR := $0A; :
WRITE ('O N');

END

ELSE

BEGIN
TEXTATTR := $0C;
JWRITE{'OFF'};

END;

TEXTATTR := $0F;

END;

PROCEDURE TAMPIL_SW_BAWAH;
BEGIN
GOTOXY (X0+20, Y0+8) ;
IF SENSOR_IR = 0 THEN
BEGIN
TEXTATTR := $0A;
WRITE ('O N');
END
ELSE
BEGIN
TEXTATTR := $0C;
WRITE ('OFF');
END;
TEXTATTR := $OF;
END;

PROCEDURE OUT{AL:INTEGER;DATA : BYTE]):
BEGIN

PORT[AL] := DATA;
END;

PRCCEDURE MQOTPB BAWAH (IA:INTEGER);
BEGIN

CASE IA OF

1 : QUT({AB,$03):

2 : OUT{AB,$06):

3 : OUT(AB,50C);

4 : OUT(AB, 509};

END;

PROCEDURE MOTPB_ATAS(IA:INTEGER);
BEGIN

CASE IA OF

1 : QUT(AB,S503):

2 : OUT(AB, 3509);




3 : QUT({AB,$0C};
4 : QUT(AB,506};
END;

END;

PROCEDURE MOTPA_KANAN(IA:INTEGER);
BEGIN
CASE IA OF
: QUT(ARA,$03);
: OUT(RA,301);
: OUT{AR,$0%2);
: OUT (AA,S$08);
: QUT (AA: $0C) ;
©: OUT (AR, 504}
: QUT (AR, $06);
8 : OUT(AR,$02);
END;
END;

RN T AR

PROCEDURE TRMPIL (ALX:INTEGER;DATAX:BYTE);

BEGIN )
D{1] := DATAX AND $01;
D[2] := {(DATAX AND $02) DIV $02;
D[3] := {DATAX AND $04) DIV 304;
Dl4] := (DATAX AND $08) DIV $08;
D{5] := (DATAX AND $10) DIV 3510;
D[6] := (DATAX AND $20) DIV $20;
D{7] := (DATAX AND $40) DIV $40;
D[8] := (DATAX AND $80) DIV $80;

IF ALX = AR THEN
BEGIN
GOTOXY (4,4} ;

WRITE('PA7 PA6 PAS5 PA4 PA3 PA2

FOR Il := 1 TO & DO
BEGIN
GOTOXY {5+I1,5) ;WRITE(D[9-I1}):
END;
END;
T ALX = AB TEEN
BEGIN
GOTOKY {4,7);

WRITE ('PB7 PB6 PRS PB4 PB3 PB2

FOR Il := 1 TO 8 DO
BEGIN
GOTOXY (5%I1,8) ;WRITE(D[2-I11);
END;
END;
IF ALX = AC THEN
BEGIN
GOTOXY (4,10) ;

WRITE('PC7 PC6 PC5 PC4 PC3 PC2

FOR I1 := 1 TO 8 DO
BEGIN
GOTOXY (5%I1,11) ;WRITE(D{9-I1]};

PAL

PB1

PC1

PAO') ;

PBO");

PCO');




END;
END;
END;

PROCEDURE PUTKA (IX:INTEGER);
VAR IX1 : INTEGER;
BEGIN
I := 0;
IX1 := 0;
REPEAT
INC(I}:
INC(IX1): B
MOTPA_KANAN (I) ; DELAY (TDA) ;

SW AWAL := (PORT[AC] AND $10) DIV $10;

TAMPII, SW_AWAL;
IF I=8 THEN I := 0;
UNTIL (SW_AWAL=0) OR {IX1=IX);
OUT {AR, $00) ;
END;

PROCEDURE KE_ATAS;

BEGIN
TEXTATTR := $0RA;
GOTOXY (X0+20,Y0+10) ; WRITE ('ATAS ');
TEXTATTR := $OF;

I:=0;
REPEAT
INC(I);
MOTPB_ATAS(I);DELAY(TDB);
SW_ATAS := (PORT[AC] AND $04) DIV 3504;
SW_BAWAH := (PORT[AC]) AND $08) DIV $08;

TAMPIL_SW_ATAS;
TAMPIL_SW_BAWAH;
IF I=4 THEN I := O;
UNTIL SW_ATAS = 0;
OUT (RB, $00) ;
TEXTATTR := $0C;
GOTOXY (X0+20, YO+10) ;WRITE ('STOP ')
TEXTATTR := $0F;
END;

PROCEDURE KE_BAWAH;

BEGIN
TEXTATTR = $02;
GOTOXY {X0+20,Y0+10) ;WRITE ("BREWAH') ;
TEXTATTR := $0F;

I :=0;
REPEAT
INC(I);
MOTFE_BAWAH (I);DELAY (TDB) ;
SW_ATAS := [(PORT[AC! AND $04) DIV $04;
SW_BAWAH := {PORT[AC] AND $08) DIV $08;

TAMPIL_SW_ATAS;
TAMPIL_SW_BAWAH;
IF I=4 THEN I := O;
UNTIL SW_BAWAH = O;
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TEXTATTR := $0C; .
GOTOXY {X0+20,Y0+10) ;WRITE('STOP '};
TEXTATTR := SQF;
QUT {AB, 300} ;

END;

PROCEDURE PUTAR KE_POSISI_AWAL;
BEGIN
TEXTATTR := $0A;
GOTOXY {X0+20,Y0+9) ;WRITE('PUTAR");
TEXTATTR := 30F;
I := 0;
" FLGOUTL = FALSE:
REPEAT
“INC(I);
MOTPA KARNAN{I): DELAY(TDA),
SENSOR IR := PCRT[AC] AND $01 ;

SW_AWAL := (PORT[AC] AND $10) DIV $10;

TAMPIL SENSOR_IR;

TAMPIL SW AWAL,

IF I=8 THEN I := 0;

IF SW_AWAL = 1 THEN FLGOUT1 := TRUE
UNTIL FLGOUT1;

I :=20;

FLGOUT1 := FALSE;

REPEAT
INC(I);
MOTPA KANAN(I) ;DELAY {TDA) ;
SENSOR_IR := PORT[AC] AND $01 ;

SW_AWAL ;= (PORT[AC] AND $10) DIV $10;

TAMPIL _SENSOR_IR;
TAMPIL SW AWAL,
IF I=§ THEN I = 0 .
IF SWHAWAL 0 THEN FLGOUT1 := TRUE
UNTIL FLGOUTL; :
I :=0;
FLGOUT1 := FALSE:
REPEAT
INC(1);
MOTPA_KANAN{I);DELAY(TDA);

SW_AWAL := (PORT[AC] AND $10) DIV s10;

SENSOR_IR 1= PORT[AC] AND $01
TAMPIL SENSOR IR;

TAMPIT, | _SW AWAL,

IF I=8 THEN I = 0;

£

IF SENSOR_IR = 1 THEN FLGOUT1 := TRUE;

UNTIL FLGOUTI;
OUT (AR, $00) ;
TEXTATTR := $0C;
GOTOXY (X0+20, YO+9) ;WRITE ('STOP ') ;
TEXTATTR := $0F;
END;
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PROCEDURE PUTAR 1X;
BEGIN
TEXTATTR := $0A;

GOTOXY (X0+20,Y0+9) ;WRITE ('PUTAR'};

TEXTATTR := $OF;
I :=0;
REPEAT
INC(I);
MOTPA_KANAN (I);DELAY (TDA);

SENSOR_IR := PORT[AC] AND $01

H

SW AWAL := (PORT{AC] AND $10) DIV $10;

TAMPIL_SENSOR_IR;
TAMPIL SW_AWAL;
IF I=8 THEN I := 0;

UNTIL {SW _AWAL = 1) AND (SENSOR_IR=0);

PUTKA {50} ;
iI:= 0;
FLGCUT1 := FALSE;
REPEAT
INC(I);
MOTPA _KANAN (1) ;DELAY (TDA) ;

SENSOR IR := PORT{AC] AND 501

SW_AWAL := (PORT[AC] AND $10)
TAMPIL_SENSOR_IR;
TAMPIL_SW_AWAL;
IF I=8 THEN I := 0;
IF SW_AWAL = O TEEN
BEGIN
FLGOUT1 := TRUE;
FLGQUIT := TRUE;
END;

IF SENSOR_IR = 1 THEN FLGOUT1

UNTIL FLGOUT-,
OUT (AR, $00) ;
TEXTATTR := 3$0C:
GOTOXY (X0+20,Y0+9) ;WRITE ('STOP
TEXTATTR := $0F;
END;

PROCEDURE KE POSISI_AWAL;

BEGIN
KE_ATAS;
DELAY (100) ;
PUTAR_KE_POSISI_AWAL;
END;

PROCEDURE BACA_SW_TABUNG;
BEGIN

SW_TABUNG := (PORT[AC] AND 3502)
END:;

’

DIV 310;

:= TRUE;

'Y

DIV 302;
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PROCEDURE CEK_TABUNG;
BEGIN
SW_TABUNG := (PORT[AC} AND $02) DIV $02;
GOTOXY (X0+10+7* (POSISI-1),Y0+15);
IF SW_TABUNG = 0 THEN
BEGIN
INC (JML_TABUNG) ;
WRITE ('X');
END
ELSE
WRITE('0");
GOTOXY (X0+16,Y0+18) ; WRITE (JML_TABUNG:l);
END;

BEGIN
QUT (ACR, $89) ; TD :=
TDA := 4; TDB := 2; _ .
X0 1= 10:;Y0 := 4; .
REPEAT

FLGQUIT := FALSE;
CLRSCR;
TPL_JUDUL;
TAMPIL_AWAL;
BACA_SW_TABUNG;
TAMPIL SW_TABUNG;
JML TABUNG := 0;
GOTOXY (X0+16,Y0+18); WRITE{JML_TABUNG:1);
KE_POSISI_AWAL;
POSISI := 1;
REPEAT
GOTOXY (X0+19,Y0) ;WRITE (POSISI) ;
BACA SW_TABUNG;
TAMPIL_ SW_TABUNG;
KE_BAWAH;
DELAY {1000} ;
BACA SW_TABUNG:
TAMPII, SW_TABUNG;
CEK_TABUNG;
KE_ATAS;
BACA SW_TABUNG;
TAMPIL SW_TABUNG;
PUTAR 1X;
INC(POSISI);
UNTIL FLGQUIT;
REPEAT
GOTOXY (X0,23);WRITE('LAGI (Y/T) : '):
PILIH := UPCASE {READKEY);
UNTIL PILIH IN['Y','T'];
UNTIL (PILIH = 'T');
END.

100;
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Hasil deteksi jumlah obyek untuk obyek berjumlah 5

< RANCANG BANGUN PENGENDALI MOTOR STEPPER UNTUK >
< DETEKSI JUMLAH OBYEK DENGAN MENGGUNAKAN KOMPUTER >

POSISI TABUNG KE : 8

SENSOR & MOTOR | STATUS
BOSISI AWAL OFF
POSISI TRBUNG | ON
TABUNG OFF
BATAS ATAS OFF
BATAS BAWAH OFF
MOTOR — A STOP
MOTOR - B ATAS

TABUNG | TB1 TB2 TB3 TB4 TB5 TB6 TB7 TBS
STATUS 1 i 1 0 0 1 1 0

JUMLAH TABUNG : 5

KETERANGAN :
1 = ADA TABUNG
G TIDAK ADA TABUNG

il




Hasil deteksi jumlah obyek untuk cbyek berjumlah 2

< RANCANG BANGUN PENGENDALI MOTOR STEPPER UNTUK

A-21

< DETEKSI JUMLAH OBYEK DENGAN MENGGUNAKAN KOMPUTER

>

POSISI TRABUNG KE : 8
SENSOR & MOTOR | STATUS

POSISI AWAL OFF

POSISI TABUNG | ON

TABUNG OFF

BATAS ATAS OFF

BATAS BAWAH OFF

MOTOR — A STOP

MOTOR - B ATAS

TABUNG |TBl TB2 TB3 TB4d TB5 TB6 TB7 TBS
STATUS | 1 0 0 0 il 0 0

JUMLAH TABUNG :

KETERANGAN
1 = ADA TABUNG

0 = TIDAK ADA TABUNG
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Lampiran g Data sheel motor anghah
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DIMENSIONS: MM/ANCHES
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stareC Dimensions
CATALGG PN CONSTRUCTION
t Example 1. Sing[e Shall Extension
. 450 060 34
: ‘Ordering Parl Number ™ T
Specilications ASQ - 1208345 :mgle Shalt Extensicn
OC Operaling Vollage 12 3amm/1 3 in lenglh
Res. per Winding 1 . 74 Atuminum End Bells
Ind. per Winding mH 26 6 volls
Holding Torque mNmioz-in. 65/9.2 ] Ba5|c Molo:
Rolor Moment ol Inertia g -m? 19x107 Example 2. Oouble Shaft Extension
Delant Torque mNmioz-in. 8.511.2 4SQ.— 120 BF 4 w
Step Angle 1.8° b Mg T
=4
Slep Angle Tolerance = 5% I I T Uouble Shat Exlensior
Sleps per Pev. 200 I | »--.'3lmm 1.3 in tength
1 Sten! £
Max, Radial Load" KgiLos 4188 * |y iest Bad Bells
— J—— vl t
Max. Axial Load KgiLbs 8/17.6 LE:.SI(. Molor
Max. Temp, Rise 55°C
Ambi . Range
%bgi?;lfﬁgmp Aang = 20°C lo + 50°C
-20°C o +60°C
Slorage 20°¢
Bearing Type 8all, Double Shielded
insulalion Res. al 300 Voe 50 M
Dielectric Wilhstanding Vollage 500 Vac lor 60 Sec.
‘Weight glfoz 19547

Npde' [1) UUnloss otwrwise ingar Mok aH wadined shaven siee Tygueid
12) Oiher windings avadayne on special arthee
13} Conauli laciory lor M avatnhity of motnis
wilh 9% 25 ang 2 74 siep angle
*KMegsired 19mm rem mzunting plae swsdage
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