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Abstract

Automatic PCB Driller is controlled with microprocessor,
which has only two logics that are 0 snd 1. This
characterization is wused for switching trgnsistors that drive
stepping motors in each axis ,s8nd closing/opening relasys that
drive the driller ' section. All functions must be done by the
set of instructions (software).

This project is & model which s the gappliction of
microprocessor for -controlling the mechanical movement. It is

very ‘necesssry in industriel now.
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$ CONTROL PROGRAMN

$THIS 1S THE FIRST PROGRAM FOR INITIALING THE SYSTEM

{START AT ADDRESS 1000

{ADDRESS 1340 STORES MOVING STATUS OF X

$ADDRESS 1341 STORES MOVING STATUS OF Y

:AﬁD DELAY ROUTINE 1S AT ADDRESS 1350

i
DELAY
LOOP_D
LOOP_A

$
INITIAL

LD
LD
DEC

JP NZ,LOOP_A

DEC
JP
RET

LD
ouT
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
LD
CAL
JP

LD
LD

D,FF
E,FF
E

D
NZ,LOOP_D

A,81
(83),A
A,99
(1340),A
(1340) ,A
HL,0000
(1360) \HL
HL,A000
(1362) ,HL
HL,C000
(1364) ,HL
HL, 0000
(1366) ,HL
L BACK
START

DE, 130A
B,6F

{ LOAD CONTROL WORD
$SEND TO CONTROL PORT
${SET FIRST VALUE TO EXIST X,Y

{SET COUNTER
$1st STORE ADDRESS

{2nd STORE ADDRESS

$CLEAR FLAG

tDISPLAY WORD "START"



LD C,06
LD A,O0C
RST 10

Y33 iazaraarrya ol

we

% MAIN PROGRAM *

;  RRRRRRRORHE R
START : LD B,50
CLEAR : LD HL, 1300
LD (HL),00 {CLEAR ALL DATA
INC HL
DJNZ,CLEAR
DATA : LD HL,0000 +LOAD INITIAL VALUE 0000

LD ¢(1300),HL $STORE X
LD (1302),HL ${STORE Y
CALL NEXT_X
CALL NEXT_Y

DISPLAY t .LD DE, 1304 {FIRST ADDRESS FOR DISPLAY
LD B, 1F $SET DELAY T IME
L? C;OG - $NUMBER OF DIGIT
LD A,0C $LOAD DISPLAY CODE 0OC
RST 10
SCAN_KEY XOR A

LD (1FFB),A s CLEAR ADDRESS 1FFB

LD A,05 $ LOAD SCAN KEY CODE 05
RST 10

LD A,(1FFB) { LOAD KEY CODE TO A

cpP 0C

JP Z.INCR_X  30C FOR INCRENENT X
cP 08

JP Z.DECR_X 308 FOR DECREMENT X
CP OF '
JP Z,INCR_Y  $OF FOR INCRENENT Y
CP OB

JP Z.DECR_Y  30B FOR DECREMENT Y



cp 0D

JP Z,INX_INY 10D FOR INCR X,INCR ¥

cP 09

JP Z,INX_DEY :09 FOR INCR X,DECR ¥

CP OE

JP Z,DEX_INY  :OE FOR DECR X, INCR Y

CP DA

JP Z,DEX_DEY  :OA FOR DECR X,DECR Y

CP 04

JP Z,AUTO 104 FOR AUTOMATIC FUNCTION

CP 05

JP Z,MARK 105 FOR GET POSOTION POINT

CP 06

JP Z,DRILL 106 FOR DRILL

cp 07 A

JP Z,O0RDER 107 FOR SET ORDER OF POINTS

JP DISPLAY
1

{
{ INCREASE AND DECREASE PROGRAM FOR X AND Y

{START AT ADDRESS 1110

$
INCR_X

LD KL, (1300)
CALL CHKMX
CALL INC_X
‘ JP DISPLAY
DECR_X : LD HL,(1300)
CALL CHKMN
CALL DEC_X
JP DISPLAY
INCR_Y : LD HL,(1302)
CALL CHKMX
CALL INC_Y
JP DISPLAY
DECR_Y : LD HL,(1302)



INX_INY

INX_DEY

DEX_INY

DEX_DEY

CALL CHKMN
CALL DEC_Y
JP DISPLAY
LD HL,(1300)
CALL CHKNX
LD HL,(1302)
CALL CHEMX
CALL INC_Y
LD HL,(1300)
CALL I1KC_X
JP DISPLAY
LD HL,(1300)
CALL CHKMX
LD HL,(1302)
CALL CHKMN
CALL DEC_Y
LD HL, ¢1300)
CALL INC_X
JP DISPLAY
LD HL, (1300)
CALL CHKMN
LD HL,(1302)
CALL CHKMX
CALL INC_Y
LD HL,(1300)
CALL DEC_X
JP DISPLAY
LD HL,(1300)
CALL CHKMN
LD HL,(1302)
CALL CHKMN
CALL DEC_Y
LD HL,(1300)
CALL DEC_X
JP DISPLAY



H ***************************f***
H % NEXT_X ARD NEXT_Y ROUTINE #*
H *******************************-
i
{START AT ADDRESS 11A0 AND NEXT_Y AT 11BO
3
NEXT_X t LD HL,1300 s LOAD X-VALUE I[N HEX.
CALL CONVERT_X 3CHANGE TO BE DISPLAY CODE
POINT_X t LD A,{(1306) ;ADD 80 FOR DISPLAY (.)
ADD 80
LD (1306),A
RET
NEXT;Y ! LD HL,(1302) $ LOAD Y-VALUE IN HEX.
CALL CONVERT_Y 3;CHANGE TQ BE DISPLAY CODE-Y
POINT_Y ' LD A,(1308)
ADD 80
LD (1308),A

RET
$
| SRR HE I OISR ROk
3 % THE RIGHT AND LEFT ROTATING ROUTINE #*
i S S Rk RO EROE

${START AT ADDRESS 11CO FOR RIGHT
{START AT ADDRESS 11DO FOR LEFT
10X AND OY ARE SCALE OF EACH AXIS

RIGHT t LD B,0X $ LOAD EXIST. PER SCALE
LOOP_R 3 RLC A ~ {ROTATE FOR NOVE RIGHT
OUT (C),A $ OUT PORT
CALL DELAY

DJNZ,LOO0P_R
RET
LEFT t LD B,O0Y
LOOP_L L RRC A { ROTATE FOR NOVE'LE?T



oUT (C),A
CALL DELAY
DJNZ, LOCP_L

RET
H
$ FAR AR ROk Ik
$ % CONVERT ROUTINE #*
$ AR ROk

{THESE IS CONVERT_X AND CONVERT_Y ROUTINE WHICH 1S COMPOSED
$OF 2 SECTIONS '
$1...SUB-ROUTINE FOR CHANGE HEX. TO DECIMAL
$2...SUB-ROUTINE FOR CHANGE DECIMAL TO DISPLAY CODE
+ THE START ADDRESS ]S 1200
$
i :
CONVERT_X 1 LD E, (HL)
INC HL
LD D, (HL)
LD (1FF2),DE t LOAD X(HEX) TO INPUT BUFFER

LD A,OA { LOAD HEX TO DECIMAL CODE
RST 10 :
LD A, (1FF5) 1 LOAD DECIMAL CODE

LD (1304),A
LD A, (1FF4)
LD (1305),A
LD HL,1305
LD A,00
RLD {SEPERATE DECIMAL IN 1305
LD C, (HL)
LD (HL),A
LD B,04 {FOUR TIMES FOR SHIFT BIT
SHIFT +  SRLC )

' DJNZ,SHIFT

INC HL

LD (HL),C



LD HL, 1304

. CALL DIGIT {CALL DIGIT ROUTINE FOR CHANGE TO
RET ${DISPLAY NUMBER CODE
i
i
CONVERT_Y 1 LD E, (HL)
INC HL
LD D, (HL)

LD (1FF2),DE
.LD A,0A
RST 10
LD A, (1FF5)
LD (1307),A
LD A, C1FF4)
LD (1308),A
LD HL, 1308
LD A,00
RLD
LD C,(HL)
LD (HL),A
LD B,04
SHIFT : SRL C
DJINZ,SHIFT
INC HL
LD (HL),C
LD HL, 1307
CALL DIGIT
RET
3 : .
!
{SUB-ROUTINE DIGIT
{NUMBER DISPLAY CODE AND THESE STORE AT ADDRESS 1330-1333
1380 = 3F
11331 = 06
11332 = 5B



11333
11334
$1335
;1336
$1337
11338
$1339

DIGIT
MORE

AGAIN

EQUAL

MOVE_1
LOOP_1

[}

it

4F
66
6D
D
07
TF
6F

LD C,03

LD DE, 1330
LD B,00

LD A, (HL)
XOR B

JRZ EQUAL
INC DE

INC B

LD A,B

XOR OA

JR NZ,AGAIN
LD A, (DE)
LD (HL},A
INC HL
DEC C
JRNZ MORE
RET

13 DIGITS CHANGE TO NUMBER CODE
$CODE FOR DISPLAY DIGIT 'O
{START AT 00

{ COMPARE

{1F IT'S THIS CODE,JUMP TO EQUAL

$CHECK THAT 1S LESS THAN OA

FIOE RO,
% NMOVE BACK ROUTINE #
***********************

LD B,05
LD A,(1340)
RLC A

_OUT (80),A

OUT (B1),A

$ROTATE 99 TO 33
$SEND TO PORT A
§SEND TO PORT B



§
SET_ZERO

MVBACK

BACK_Y

BACK_X

H

$

CALL DELAY

LD (1340),A
LD (1341),A
DJNZ,LOOP_1

IN A,(82)
cPL

AND 03

JP Z,MVBACK
cP 01

JP Z,BACK_Y
CP 02

JP 7,BACK_X
LD A,(1340)
RRC A

OUT (80),A
CALL DELAY
LD (1340),A
LD A,(1341)
RRC A

OUT (81),A
CALL DELAY
LD (1341),A
JP SET_ZERO
LD A, (1341)
RRC A.

OUT (81),A
CALL DELAY
LD (1341),A
IN A,(82)
BIT 1.4

JP NZ,BACK_Y
RET

LD A,(1340)
RRC A

$STORE THE X-STATUS
$STORE THE Y-STATUS

s INPORT C FOR CHECKING LIMIT SW.

$IF X AND Y NOT "1™ GO TO MVBACK
$CHECK BIT O (SWITCH 1)

$CHECK BIT 1 (SWITCH 2)

{ONE EXIST FOR MOVING RIGHT X

“3ONE EXIST FOR NOVING RIGHT Y

{ROTATE RIGHT
$OUT PORT A

$STORE THE X_STATUS

$ROTATE RIGHT



$
$
$

CHKMX

CHKMN

-e

i
]

OUT (803,A {OUT PORT B

CALL DELAY

LD (1340),A {STORE THE Y_STATUS
IN A,(82)

BIT 0,A

JP NZ,BACK_X

RET

RN R R OEREROO0E

% CHECK MAX AND MIN ROUTINE ¥
R R R SRR R R R R
sSTART AT ADDRESS

H

LD A,H

CP 03 ;COMPARE HIGH BYTE WITH 03

JR NZ,GO_1

LD &,L

CP ET \COMPARE LOW BYTE WITH E7

JP Z,DISPLAY  3IF IT IS 03E7,JUMP TO DISPLAY
RET

LD A,L

CP 00 COMPARE HI1GH BYTE WITH 00

JR NZ,G0_2

LD A,L '

CP 00 {COMPARE LOW BYTE WITH 00

JP Z,DISPLAY $IF IT 1S 0000,JUMP TO DISPLAY
RET

*********************%***********************
% INCREMENT X,Y AND DECREMERT X,Y ROUTINE #

{ INCREASING AND DECREASING VALUE

${ AND OUTPORT FOR NMOVING



INC_X

DEC_X

INC_Y

DEC_Y

INC HL

LD (1300),HL

LD A,(1340) 1 LOAD X-STATUS
LD C,80 { LOAD X-PORT
CALL RIGHT

LD (1340),A {RESTORE X_STATUS
CALL NEXT_X

RET

DEC HL

LD (1300),HL

LD A,(1304)

LD C,80

CALL LEFT

LD (1340),A

CALL NEXT_X
RET
INC HL

LD (1302),HL

LD A,(1341) { LOAD Y-STATUS
LD C,81 $ LOAD Y-PORT
CALL RIGHT

LD (1341),A {RESTORE Y-STATUS
CALL NEXT_Y

RET

bEC HL

LD (1302),HL

LD A,(1341)

Lp C,81

CALL LEFT

LD (1341),A °

CALL NEXT_Y

RET



H
¥
$

FHNERRERROERERE
* MARK ROUTINE #
FAHEEROR IR

${ AT ADDRESS 1500

MARK

1D D,06

LD E,FF

DEC E

JP NZ,B

DEC D

JP NZ,A

LD DE, (1360}
INC DE

LD ¢1360),DE
LD DE,(1300)
LD HL,(1362)
LD (HL),E
INC HL

LD (HL),D
INC HL

LD DE, (1302)
LD (HL),E
INC HL '

LD (HL),D
INC HL

LD (1362),HL
JP DISPLAY

HE AR ARk
* DRILL ROUTINE *
FORE RO

{AT ADDRESS 1540

{NUMBER OF POINT

{COUNTING

{ RESTORE

{LOAD THE FIRST VALUE OF X
{FIRST ADDRESS

{NOVE LOW BYTE OF X

{MOVE HI1GH BYTE OF X

$ LOAD Y

;kEEP THE CURRENT ADDRESS



CALL DRILL
JP DISPLAY
i
$DRILL IS AT 154A

.
L}

DRILL : LD A,10 {10 FOR DRIVE DRILL HEAD

OUT (82),A {OUT TO PORT C
$ LD B,FF

DELAY_Q DEC B
JP NZ,DELAY_Q

CONT : LD A,30 +FOR DRIVE DRILL SET
oUT (82),4A

Tlﬂ H IN A;(82) $FOR CHECK LIMIT SWITCH
BIT 2,A
JP NZ,CONT
RET

i

3 ‘ ********************************

3 % ALL POINT ORDERING ROUTINE *

H ********************************

3 AT ADDRESS 1570

CALL BACK

LD HL,0000 $SET INITIAL
LD (1300),HL '
LD (1302),HL

CALL NEXT_ X

CALL NEXT_Y

LD DE.&SOd

LL B,FF

LD C,06

LD A,0C

RST 10



FLAG-CHK

ORDER
AA

BB

"NEXT

RUMPO1

STORE

LD
cp

AJP

LD
LD
LD
LD
LD
LD
cP
JP

A,(1366)
55
Z,DISPLAY
DE, 0000
HL,AQ000
(1362),HL
BC, (1360)
HL,(1362)
AVE

(HL)
NZ,NEXT_1

INC HL

LD
cP
JP

A,D
(HL)
Z,STORE

INC HL

INC HL

INC HL

LD (1362),HL

DEC BC

LD
OR
JP

AyB
c
NZ,BB

INC DE

LD
cP

JP-

LD
CP
JP
LD
LD
JP

A,D

03

NZ,AA
AVE

E8

NZ,AA
A,55 .
(1366),A
DISPLAY.

PUSH BC
PUSH DE

$1st CHECKING VALUE
$1st. STORE ADDRESS

{NUMBER OF POINTS
{FOR CHECK BY  OMPARING

{COMPARE THE FIRST X-VALUE

$ CONPARE THE SECOND X-VALUE

tIF OK.JUMP FOR STORE AT NEW PLACE

. $KEEP CURRENT ADDRESS

{CHECK POINT

4 IF POINT NUMBER ISK'T ZERO » INC.
{CHECKING-VALUE UNTILL IT'S 1000

{ IF CHECKING-VALUE ISN'T 1000 ,
sJUNP TO DO THIS FUNCTION AGAIN

sSET FLAG 55 WHEN COMPLETE



LD
LD
LD
LOOP_STR LD
LD

HL, (1362)
DE, (1364)
B,04

A, (HL)
(DE) A

INC HL

INC DE

DJNZ,LOOP_STR

{LOAD THE OLD PLACE ADDRESS
$LOAD THE NEW PLACE ADDRESS
t1SET 4 TIMES

POP DE

POP BC

JP NUMPO!
‘ .
:
NEXT. 1 : INC HL

JP NEXT ‘
:
:
i EER R R IR R
: % AUTOMATIC MOVING SECTION *
: R R RO R

t+ AT ADDRESS 1600

i DISPLACEMENT OF X 1S ADDRESS 1370

t DISPLACEMENT OF

+Y 1S ADDRESS 1372

{ DISPLACEMENT OF -Y.1S ADDRESS 1374

CALL BACK

BEGIN : LD
LD
LD
LD
LD
LD

HL,CO000
(1364),HL
BC, (1360)
HL, 0000
(1300),HL
(1302),HL

SOLO 3 PUSH BC

CALL NEXT_X

${SET 1st ADDRESS FOR MOVIRG

{ LOAD NUMBER OF POINTS

$FOR 1st IS 000,000



CALL NEXT_Y
LD DE, 1304 {DISPLAY PART
LD B,6F '
LD C,06
LD A,OC
RST 10

‘ LD HL,(1364)  3LOAD NEW POINT

LD A, (HL)
LD (130A),A
INC HL
LD A,(HL)
‘LD (130B),A
INC HL - \
LD A, (HL)
LD (130C),A
INC HL
LD A, (HL)
LD (130D),A

INC HL

LD (1304),HL {STORE CURRENT ADDRESS

LD A.('130A) {COMPARE X-VALUE IF X ISN'T EQUAL
LD D,A {THE OLD,JUMP TO SUB_X

LD A,(1300)
CP D
JP NZ,SUB_X
LD A,(130B)
LD D,A
LD A,(1301)
CP D
JP NZ,SUB_X

'SUB_Y t ADD A,00

LD HL,(130C)
LD DE,(1302)
SBC HL,DE .
JP Z,RIGHT_X  $SUBTRACT Y AND GET OtMOVE ONLY X



JP P,RIGHT_Y  §POSITIVE:MOVE Y IN RIGHT DIM.
LEFT_Y : LD A,L

CPL

LD, (1374),A

LD A,H

CPL

LD (1375),A

LD A,(1374) {2'COMPLEMENT OF ~Y

ADD A,01

LD (1374),A

LD A,(1375)

ADC A,01

LD (1375),A

LD DE,(1374)  t{DISPLACEMENT OF LEFT-Y

AGATN_1 3 LD A4,(1341) $STATUS OF Y
LD C,81 ; $PORT Y CODE
CALL LEFT

LD (1341),A
DEC DE

LD A.E'

OR D

JP NZ,AGAIN_1

CALL DRILL
'CALL DELAY
STU : LD A,(130A) {MOVE VALUE
LD (1300),A {LOW BYTE X

LD A,(130B)

‘ LD (1301),A {HIGH BYTE X
LD A,(130C)
LD (1302),A $LOW BYTE Y
LD A,(¢130D)
LD (1303),A $HIGH BYTE Y
POP BC
DEC BC
LD A,B



-e

i
RIGHT_Y

AGAIN_2

{ ADDRESS 1700

L
SUB_X

AGAIN_3

+ ADDRESS 16DO

H

H

OR
JP
JP

LD
LD
LD
LD
LD
LD
LD

C
NZ,S0LO
LAST

A, L
(1372) ,A
AH
(1373),4
DE, 1372
A,(1341)
c,81

CALL .RIGHT

LD

(1341),A

DEC DE

LD
OR

JP NZ,AGAIN_2

AE
D

CALL DRILL

CALL DELAY

JP

STU

ADD A,00

LD HL, (1304}
LD DE, (1300)

SBC HL,DE

LD (1370),HL
LD DE,(1370)

LD
LD

A, (1340)
c,80

CALL RIGHT

LD (1340),A

;DISPLACEMENT FOR MOVE Y IN RIGHT
$STATUS OF Y

{SUBTRACT X
{STORE DISPLACEMENT AT 1370



DEC DE
LD A,E
OR D
JP NZ,AGAIN_3
JP SUB_Y

v

{ ADDRESS 1760

H

RIGHT_X H CALL DRILL
CALL DELAY
JP STU

{ ADDRESS 1730

LAST : LD A,(130A) ${MOVE LAST VALUE
LD (1300),A $LOW BYTE X
LD A,(130B)

LD (1301),A $HIGH BYTE X
LD A,(130C)
LD (1302),A $LOW BYTE Y
LD A, (130D)
LD (1303),A t+HIGH BYTE Y
CALL NEXT_X
CALL NEXT_Y
LD DE, 1304 {DISPLAY PART
LD B,6F

" LD C,06
LD A,0C

."RST 10
JP DISPLAY
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