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ABTRACT

This Automatic Choices Checking Machine can check code and score in the answer sheet
which contain 60 answers per single page and one answer has five choices. The operation of
Automatic Choice Checking Machine is based on microcomputer and microcontroller and some
of mechanical ports. Checking code and answer can performed by microcontroller and calculated

by microcomputer to get the information of showing and recorded in data files.
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Excitation sequence in the half-step opertion (three-phase motor).
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6.Ministep drive
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Tunwdidanseiing §933msiliSoni1 Ministep 58 Microstep drive Fa9zwudignidiu
¥y

Hybrid stepping motor U89 UUINNARHNI9IA Sinusoidal bipolar drive U89 Hybrid motor
4 9
FINQUANNT Synchronous motor

1599 Supply current # M5 mini Step drive ﬂ:tﬂuﬁlﬂgﬂ 3.21.

[
f1lu 1 Cycle u‘umﬂu 4n section 14 one natural step %zgﬂumu]u n substep

. A step-wave current (oe the ministep drive.

gﬂ 3.21. A step wave current sy Ministep drive
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1.VR Motor

. . P~ L4 . det o
Variable-reluctance stepping motor 139 VR UDABT du Stepping motor NUANHMUL
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¥1Av94 VR MOTOR

1.1 Air-gap A8 LUUNFOITTEN I stator AU rotor iU AR ¥R UG Step 14

msihen linnuasdvamsusanyunn

d 1
1.2 Smaller step angles IULUUNY step lunisvifiazBonenuindiuues stator

4 o 1 = é =1 [ o d
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S = mNr
4
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Nr = $7U47UY8N rotor
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4.4. TUABUMININY
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«0» Taad fu “5” Taan uenue tdednedanuy uazanusvedlunmsiasunssayiineunes
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4.4.1. dud199 NABIR MU
- SEUZMINHIDTUDUHUNTEATY
- anunuveaduilgidaonswaa1eg
} 4 s
-AanunIevesszey 1 90
- @urhguinansvesnnauienfiney
4.4.2. 33M3ATANDY
&1 00000 nun fedrdmey hildneu v 0 Azuuu
9 e~ 13 ] A o oA ] s/ o 7q ¥
$15 “17 mandmilaiafied faoussuisianginmat 1 0 Aguuy

9 d“ » 1 e é (Y 9y o a8 LY o d' 9 9 s’l’
D14 “1 m'lﬂ‘UTmﬁWﬂﬂﬂ'lﬂ’lilﬂ?UUL'YIUUﬂ'iJﬂ'WIEJUTIgﬂﬁ’EJ\?‘U'EN‘UBH‘H

- amssuswasin Wnvauazifu 13ululnsaeufiunes
ﬁaathﬂﬂmﬂiuﬁ'i%'ﬁmﬁmwﬁmauiﬂmzLﬁuﬁmauw%'am'lgammﬁmw
ORG 8100H
PORTA EQU OFCO0H
PORTB EQU OFCO1H
PORTC EQU OFC02H
SCORE EQU 9000H
CONTROL EQU OFCO3H

ANSWER  EQU 9001H

START: MOV RO#11H ;RO IS INTERGER FOR STEP OF MOTOR
MOV R6,#05H ;R6 IS LINE FOR CODE
MOV R7,#01H ;R7 IS LINE FOR ANSWER (1-60)

MOV DPTR,#CONTROL



MOV A #92H
MOVX @DPTR,A
MOTOR: MOV DPTR#PORTC
MOV A,RO
MOVX @DPTR,A
RL A
MOV RO,A
MOV DPTR #PORTA
MOVX A,@DPTR
ADD A #80H
MOV R4 #4FH
CHO: MOV RS #1FH
CHOl:  NOP
DJNZ R5,CHOI
DINZ R4,CHO
JNC MOTOR
w: MOV DPTR #PORTC
MOV A,RO
MOVX @DPTR,A
RL A
MOV R0,A
MOV DPTR #PORTA
MOVX A,@DPTR
ADD A #80H
MOV R4 #4FH
KA: MOV RS #1FH
NOP
DINZ RS KAl
DINZ R4,KA

JICW

;DETERMINE CONTROL PORT
;GIVE PORT C IS CONTROL MOTOR

;MOTOR RUN WHEN ACCEPT THE
;REFERENCE LINE

;DELAY MOTOR

;WHEN FIND LINE REFERENCE, MOTOR



HEAD:

ROOT:
ROOTIL:

PORA:

DINZ R6, MOTOR
MOV R6,#14H
MOV DPTR #PORTC
MOV A,RO
MOVX @DPTR,A
RLA
MOV RO,A
MOV DPTR #PORTA
MOVX A,@DPTR
ANL A #80H
ADD A #80H
MOV R4 #5FH
MOV RS #1FH
NOP
DINZ R5,ROOT!
DJNZ R4,ROOT
JNC HEAD
MOV DPTR#PORTA
MOVX A,@DPTR
RRC A
RRC A
ANL A#1FH
MOV R1,A
MOVX A,@DPTR
RLC A
RLC A
RLC A
ANL A #18H
MOV R2,A
INC DPTR

-45-

;RUN TO THE NEXT LINE REFERENCE

;ACCEPT ANSWER



KEEP:

MOVX A,@DPTR
RL A
RL A
RLA
ANL A #07H
ADD AR2
MOV R2,A
MOVX A,@DPTR
ANL A #1FH
MOV R3,A

MOV DPTR #ANSWER
MOV DPL,R7
MOV AR1
MOVX @DPTR,A
INC R7
MOV AR2
MOV DPLR7
MOVX @DPTR,A
INC R7
MOV A,R3
MOV DPL,R7
MOVX @DPTR,A
INCR7

WHITE: MOV DPTR#PORTC

MOV A,RO
MOVX @DPTR,A
RL A

MOV RO,A

MOV DPTR,#PORTA
MOVX A,@DPTR

-46-

;KEEP ANSWER



ROLL:

ROLLI:

ANL A #80H
ADD A #80H
MOV R4 #4FH
MOV R5 #1FH
NOP
DINZ R5,ROLL1
DJINZ R4,ROLL
JC WHITE
DJNZ R6,HEAD
MOV DPTR#RIGHT
MOV R4,DPH
MOV R5,DPL
MOV R7#01H
MOV R3,#3CH
MOV RO,#00H

CHECK: MOV DPTR,#ANSWER

LOOP:

MOV DPL,R7

MOVX A,@DPTR

MOV R1,A

INCR7

MOV DPH,R4

MOV DPL,RS

MOVX A,@DPTR

INC DPTR

MOV R4,DPH

MOV R5,DPL

XRL A,R1

MOV R2,#05H
RRC A

JC JUMP

-47-

;CHECK. ANSWER
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DINZ R2,LOOP
INCRO +
DINZ R3,CHECK
MOV DPTR#SCORE
MOV ARO
MOVX @DPTR,A
JMP START

JUMP: DINZ R3,CHECK
MOV DPTR,#SCORE
MOV A,RO
MOVX @DPTR,A ;KEEP THE SCORE
JMP START

RIGHT: DB 10H,08H,04H,10H
DB 01H,01H,02H,10H
DB 10H,08H,01H,01H
DB 01H,01H,01H,01H
DB 04H,04H,04H,04H
DB 08H,02H,10H,01H
DB 02H,10H,04H,08H
DB 01H,10H,01H,10H
DB 04H,08H,02H,01H
DB 02H,01H,02H,01H
DB 08H,10H,10H,04H
DB 02H,01H,10H,04H
DB 01H,02H,10H,08H
DB 08H,10H,02H,04H
DB 02H,10H,01H,04H
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