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Abstract

This automatic pcb drlling machine is develops form oid maching but machanic and
electronic system of old machine have very error . Theiefore this project is new machanic and
electronic-system . Which the machanic is sling form for move drve.

Electronic control will get data from personal computer keep in memory . This use
microprocessor compile at memory . For use control stepping motor in x,y,and z axis control
system use micro step form-and during operated will.stop machine for change

Data to load in personal computer use protel program process to make prince , we will

drll on prince before then to make prince circuit for increase accuracy
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To make print circuit board, if it was a small citcuit and by out selves  Amount of hole to
drll is a few , we can by 2n aucer . If you do the same thing with 2 laige or complicate circuit
beard. It will waste a iot of “me . Thanks tc inventor who picduced autcmatic dilling machine
w solve this problem but machines in the market usually have very high prce which suiwable
use with industdal work only. .

We set this project to eserch and develope machine which will meet our requitement ,
low cost but high efficiency We hope a knowledge flom this project would guide interest
people make efficiency of drlling machine higher and decrease cost of machine till everybody

can buy it very easy.
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TOOL TABLE %a4\d STANDARD.TOL
TO1 20

TO2 36

TO3 40

TO4 45

TOS 65

TO6 60

TO7 80

TO8 120

TOOL TABLE #a4Wd DRILL.TOL
TO1 24 0.6mm

TO2 35 0.9mm

TO3 39 1.0mm

TO4 43 1.1mm

TOS 47 1.2mm

TO6 59 1.5mm -

TO7 79 2.0mm

TOB 98 2.5mm

TO9 118 30mm

T10 138 35mm

Sratrals PCB 001.TOL Fafhulwé TOOL TABLE fistituantyai # 1#nms set up NC DRILL
MIVIN@ method WU generate

SETUP NC DRILL Mulwu@ METHOD uin) GENERATE
PROTEL TRAXPLOT VERSION 1.56

NCDRILL TOOL LOADING SPECIFICATION

PCB FILE : /PROTEL/PCB/PCBOO1 PCB

DATE  : 12/03/1991

TIME  :19:43:22
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midadfayAANIATAL PC N1EATEL AUTOMATIC PCB DRILLING MACHINS
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interf. Dyiiamic RAM

Dynamic RAM (DRAM) fildifluutulugs SIM Seiidnunsmiiontufilehuedas computer
Tufiidldowie 256KB 2% 1w G9asil DRAM wn§ M514256B 4au 260 usiasenass
I? 256 k*4 LLﬁ:’f!’ﬁdﬂ’l‘iﬁﬂgmmAddzessﬁ‘lmuiLﬁuTﬂﬂﬁrowaddressuaz column address ¢

multipiex g lematamaly usaolugidho

i 000-003
w x DATA W M
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s NG. 2 CLOCK OATA OuT
GENERATOR [ BUFFER b §
Al COtumn
o [T sooess T3 ;m
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REFRESH Ll § oo =d
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oLl ROW ADDRESS 10 e
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o 2
b 512x4
—_ § g !
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i NO. 1 CLOCK 512 ARRA
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SUBSTRATE | oy
BUS
GENERATOR | ~+—— Vgg
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use G



31

REFRESH W1 CAS before RAS refresh M cycle falu

NATIHIUMT INTERFACE il DYNAMIC RAM
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msfudiayaanATas PC

mefisfasaruma PRINTER PORT Soyaficisranniedas PC aveoanfios 8 BIT Sorbidl

mmr‘s'ﬂum‘séﬁaga duiumeandueendiygu wasiumisasndye i connector fud

\W309 printer wu slucelummthoing Fafiudayeras prnter u LX-800

é i&nal

" Return
Pin Pin Signal | Direction | Descripticn
1 19 STROBE-| IN STROBE pulse to read data in. Puise
width must be more than 0.5 gs at the
receiving terminal.
2 20 DATA 1° IN These signals represent information of
3 21 DATA 2 IN the 1st to 8th bits of paralle! datz,
4 22 DATA 3 iN respectively. Each signal is at HIGH leve!
5 23 DATA 4 IN when data is logical 1 and LOW when it is
6 24 DATA S iN logical 0.
7 " 25 DATA 6 IN
8 26 DATA 7 N
9 27 DATA 8 IN
10 28 ACKNLG | ouT Appreximately, 12 us pulse. LOW
. indicates that data has teen received
and that the printer is ready to accept
. more data.
11 29 BUSY CouT A HIGH signa! indicates that the orintar
cannot receive data. The signal cces
HIGH in the following cases:
1) During cata entry (ea. char. time)
2) During printing
3) When off line
. | 4) During printer-error state.
12 30 PE ouTt A HIGH signal indicates that the printer is
out of pager.
13 —_ — — | Puliéd up to +5 V through 3.3 KQ
resistance.
14 — AUTO_ IN When this signal is LOW, the pager is
FEED XT automatically fed 1 line after printing.
(The signal level can be fixed to this by
setting DIP switch 2-4 to ON.)
15 — |'NC —_ Unused.




Signal | Return ' ‘ ;

Pin Pin Signal | Direction | Description.
16 — ov —_ Legic ground level.
17 — | CHASSIS Printer's chassis ground. which is isolated |
GND — from the logic ground. i
18 — NC — Unused. - {
19-30 — GND —_ Twisted-pair return signal ground level.  +
31 — | INIT IN When this level becomes LOW, the printer

controiler is reset to its power-up state
and the print bufier is cleared. This ieve!
% is usually HIGH; its pulse width must te
more than 50 s at the receiving
terminal.

32 — ERROR ouT This level becomes LOW when the printer
is in:

1) Paper-end state

2) Off line state

1 3) Error state.

i 33 — GND — Same as for Pins 19 - 30.

' 34 N _pet — | Unused.
¥ J3s — — — Pufled up to +3 V through 3.3 X2
| resistance.

36 — SLCT IN Y The DC1/CC3 code is valid only when

: this signal is HIGH. (Internal fixing can

be carried out with DIP switch pin 2-1.

The level of this signal is factory-set to
LOW.)

s “ 1 (€% v A\I}J [ 2 “ A : ‘lb
meﬂ‘)"ﬂﬁﬂ?mL'Q']&LN“LE%Y‘BQI“NW“ \lﬁiﬁﬂmmmﬂmnmﬂuﬂmm‘im punter WO AN

L A: 3 ) g AI L ¢
ﬁmtywwnmnflmmuu ‘N\lﬂl,l.ﬂ

DATAJ-DATA,  \Iudtygmeastinysewia 8 BIT Sysymasilu HIGHT Li‘ia‘ﬁ’aaga Wuadn'1 uas
du Low Lﬁaﬁagatﬂuaaﬁn 0" doyn 8 fassaudhi PORT A w09 8255

STROBE (STB) udtyoymatond ouen Widayseananuds Wi wdoymiv e
Snnodiananfuasin 10 nswhnmden STB dhif 741574 rewdiaglilih
PB7 a4 8255 Lﬁmmn'hﬁmmua%iﬁ& DICHD P TIGTgig! (@'I:’Ifjﬂ 0.5 us Mudle
¥ouedas printer) $h CPU sudnmitbimudayefisdnanlsfaaiionuiines
dolaf\Hosemnadiyannitamagmin urdndoyerasiynnoslmagndaty dniu
feiufiudis latoh deynyouatonsii iriow



37

BUSY Fudygnowantiia ﬁq‘hiw%’auﬁaﬁu%’mga dadeyqnoiiifiuseint1 snsrauh
My PC1 %89 8255

ACKNLG (ACK) wludtyeyiow ACKNOWLEDGE é’tytmmftﬂxgnéaaan‘lmﬁa BUSY anauiin-ondiu
rsuan Wi futoymnidiaiaouduasniasinsiutoyaindnty dadynnod

uandn *0" laesedtadhriu PCO 189 8255

) LY :‘ ¢ . v v . ' } 4 (33 <
Fudyunudn qﬂzz\lug}nmmiﬁ suludynins input ssgrisassesty uathifudyno
) [ R Led L tr G . B D [V o ]
: output %Qnﬂahanww nonactive zﬂmmqu.ﬂm‘lnmu timing fMIIMIAAGDULL parallel

BUSY 4 5 B o P
ACKNLG ——— .y |\
: |
DATA AV/2
STROBE ' S Vprox s
* <l 0.5 s (min)  \APPTOx. 7 ps
; 0.5 ps (min.)

\ 0.5 pus (min.)
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tunaulumrdunlvd.rcs WlulidiasinldfuaTay AUTOMATIC PCB
DRILLING MACHINE §I HT11uszi2unaieil

Guenems RUN Tsunsw TRAXPLOT flaw disvims RUN udrasddamssy
usesluguifit amiubineddlanaadhgnmin dudmlugiz
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TRAXPLOT ~ PCB PLOT PROGRAN
Uersion 1.56
Copyright (c) 1988,1989,1338 Protel Technology Pty Ltd
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T a

ym3inealnd PCB fidasmsdhanleudeniiay FILE ufidan LOAD u&aniunes
v
InSithandedanud indudhguiymdnaaumane ESC winsiwims SET eheelaens

@enfiy SETUP ufidan NC DRILL deusmoluguiia

TRAXPLOT

TRAXPLOT 1.56

Information
Options
Setup

Flot

Frint
PostScript
Gerber Piot
NC Drill

! Path : CINPROTELNPLOT

PCBAFilecs ;
PCB Size : 8 x @ mils i
| Free Memory : 1725833 4

TRAXPLOT ]

NC DRILL SETUP

Butpnt File - C:ePCHOOT
X Offset ; 8.888 inches
Y Offset ; 8.888 inches
Method : Match
Tool Tahle :  C:83TANDARD.TOL
Match Oversize a
Match Undersize : 8

Path ¢ C:NPROTELNPLOT

PCB File : \PROTEL\PCE\PCB881.PCB
PCB Size : 18848 x 7878 mils

Free Hemory : 66765
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Jiavnm3 SETUP NC DRILL Guudsuud Wndudhguamén sininlidaniy NC
e L T N T T P . L Mo s L M e
DRILLWYIMIUWLAN AN PCB LK NGNS WINUATaNANE WING OUTPUT 7ieas 2

A § Al \ . ¥, ¢ R %
YWé @ DRL uar TXT ualndasdadieionanzaniuind TXT Fefidnwonilu TEXT

8 2

| sna; - I~y 5 A‘ g =
FILE mulummmaan DRILL METHOD wuy GENERATE agiwt OUTPUT \1W6LWN‘LIRNW?)F!
1 {ndéte Id TOL ZafulWd TOOL TABLE sausmalugtfi 4 use 5 Tunseifidon DRILL
METHOD uuy MATCH 4 Tusnwflisunssridoutasindoein  hawessnensitiuay

v

%mmmgﬁazﬂwmmwﬁi MATCH f%
8

A v

% iesnInien DRILL

NN

CODEfifian inddesfige

TRAXPLOT
—DRILL FILES GENERATED——
C:NPROTELNPLOTNPCBBA1 . DRL Layout File PCBOB1.FCB
C:NPROTEL\PLOT\PCBBB1.TRT Output File C:ePCBABY
Press any key to continue offset B.68,0.88 inches
Match Method Match
Tool Tahle C:8STANDARD .TOL
Match Quersize 8 mils
Match Undersize : 8 mils

TRAXPLOT
TOOL FILE GENERATED——
C:NPROTELNPLOTNPCEBB1.TOL Layout File PCBAA1.PCB
Press any key to continue Output File ' C:ePCBAAL
0ffset 8.88,8.88 inches
Match Method Generate
Tool Table C:gPCBEAL
Match OQuersize 8 mils
Match Undersize : 8 mils




43

v
A v oa

Teaudueeas NC DRILL SETUP fiésit

OUTPUT FILE :

X OFFSET
Y OFFSET

METHOD

TOOL TABLE

uandlowsnna? waefevelwd ouTpuT

SET éuvua OFFSET yreunu X

SET @uvud OFFSET yriunu Y

shtmmmﬁam'wmsmz q:ﬁmwhﬁmhLmﬁa‘nmgﬁﬁvm‘l’i Turmue

sanuusEFusiInfueh OFFSET

filWen 2 dnunis A GENERATE way MATCH

Tunaeifiden GENERATE swiataseandinn whiaaes
3 lusunsumasenismenud sl OUTPUT ndidiu
TOOLTABLE fsitvwandn 11w
lunadifidon MATCH mwseasnansimwazgnidanl MATCH iy
ﬂmmmzﬁﬁmuﬂ‘mu%umaunmanLLuummr%wS uaz??uagjﬁ’ums
SET ¢ MATCH OVERSIZE was MATCH UNDERSIZE ¢rit) 3w#
shemmasmanai asgrrivua i ivnéfidu TooL TABLE
¥lunscifiden DRILL METHOD winy MATCH duniarimue i
fiflu TOOL TABLE fifosrnsld Soludnasgmasding 2 {Wéda
STANDARD.TOL uag DRILL.TOL wigfl#nansnifianind TOOL
TABLE fisttusninallAMATCH OVERSIZE  shuanshefianit
16 sewimneensnonsu uaz‘nmmmgﬁﬁmuﬂ i ﬂm'mm\r;'ﬁ'
fmsadiensnnnineheassanaii lefl MATCH OVERSIZE S
Duon

MATCH UNDERSIZE : shuandnfiasfulel sswinmnesasmanainu uasawinesgi

vue Wonwemaegirmadieniaanieeaseansim loud
MATCH UNDERSIZE femfivau



LOAD ?ua'fau“m’mm%'m PC siwiny PARALLEL PORT andawasans Heawh
wifi 2 8 fin Trendasyaucsinan TOOL TABLE lufifinmiinaedoysfide fassfidu
fumia XY Feasdondu TEXT FILE 07delnéidu TXT dumsiven TOOL TABLE
alluradifigléethe TOOL TABLE Swsnlnal Sofdolwéfidn TOL TOOL TABLE vas
& sTANDARD TOL Al#lidnfudiodlvennntn mmemalweiasansiiagsans ToOL
TABLE 1 2 % iubfuds msdarhastnaedoysvdalnan TOOL TABLE nidlaenmne
7 LOAD e LCD ssuspsiifimyruldnry ddasmmimiiinTiinedd ENTER
TOOL N TOOL TABLE #idasnny Wivasllidanay 3 TOOL TABLE fe
STANDARDDRILL us USER  USER axllunseififlésts TOOL TABLE fuanlvi sy
audasiinm MenTOOL TABLE fistwivanlnsifinduetsnaine

ENTER Buduends Whatudd LOAD fildhananuda sslfdormimeuiirind
HUABANEINUTEL TN

START Saimaany

STOP yamIhMae s umsiiimaas ues dandnnsseR dasean
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15 INTERFACE il LCD MODULE

LCD MODULE ##fiwwin 16 $hinws 2 1aavie %981 CONTROLLER tush i
AMNEEAMINIUNTT M 1@eeae LCD MODULE fviande Frmdieroit

1 RS (REGISTER SELECTION) {uifion REGISTER muludefidheriu 2 ¢ fio
INSTRUCTION REGISTER ua¢ DATA REGISTER t RS iU 1 aullumaiian DATA uat
& RS i 0 anflumadan INSTRUCTION Tewfien RS 28s LCD MODULE axsiadriy
Fyrym A0

2 RAW (READ/WRITE) diwsraidanazsmadadoudagn thoitiin 1 asdumms
sudayn uarthnifiiv 0 sudumaddayn Senfsiadhiudyn WR

3 E (ENABLE SIGNAL) diwsimmasmunssis deu 61 dayn femnitasindiy
§yeyins CHIP SELECT wa E-CLOCK laemissiasiums GATE

DBO0-DB7 (DATA) ilwntiaysssssawdhriudoyayios £0-D7

o

v
yDD WiBersasaadhniy +5v

(o]

VSS ¢ipas OND

~ O

Vo w3 VOLTAGE ieueuenisiainemas LCD

aadsiutraednoen daudad i

- D
The relation betwaen ths operation and the comblnation of RS, R/W
RS - RW E OPERATION

[ 0 s Write instruction code

Resd busy flag and address counter

NG
VAN
=

i ! Read data

When performing dats and instruction cods by 4 bit, transfer RS, R/W svery time.
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|_‘§;‘z i Code Executlon time | Execution time
i”,m . . O+ lption lwhm:om i fwhen losc it
1326 As |Am |o87 {oes {oos |o84 |083 {082 |00t | O0O 750 )t 150 xnn
[l . .
* Clears sit display and returns the .
0 o [} 0 [} 0 ] [ 0 1 cursor 1o mc'homc position B2ur~1.64ms 120 ys ~ 49 ms
(Address 0, .
Aeturns the cursor 10 the bome posi-
i tion (Address 01, Alsoreturns the 3 |
i Rawrnhome | 0 0 1} 0 (] o 0 0 t . aisplay belng thilted 10 the originat 40u1-1.6ms {1201 ~48m
i .~ ition. DD AAM remain
- urchanged, .
Sets the cursar movs direction and
1pecilies o not 10 shitt the display. *
4 0 [} Q ] 0 1] 0 1 4 ]
o s These operstions sre pecformed 0 s 20m
during dats write snd read.
C;;ohy ON/ . Sets ON/OFF of all disolay (D),
OFF contrel o 0o ] o o 0 1 [+] c 8 cursor ONJOFE {C), and diiak of 40 us 120 ps
e ] cursar position charsctes {B),
amcr nd Movet the curior end shilis the
dQiolay shilt 0 0 0 0 0 1 s/colan ot ' diipisy wmithout changing 00 RAM 40 us 120 1
. . contents
Sets interface dats length {OL)
Function1et | 0 Q Q 0 ] oL N F * 7 numds  * dnptey lines (L} and 40 120
. characr.. font (). .
1
Set CG RAM Sett the CG RAM sddrets.: CG RAM
aadress o ,0 e i Acg dais is sent and received alter this 40 pt 120
. i seinng. '
Set 0O RAM I . Sets the OO RAM sddiess. DO RAM
sadren @ |0 1 ApO dats it sant and received alter this 40 us 1%0 51 ==
l ' setting. =
|
; '
Resd busy te o Aeect Busy ftag {BF) indicsting
liag & sddrery [ | BF AC internal operstion is being perfarmed "l 1 us
fe . . and reads addrets counter contents.
a 1
“Write dous g T P
18 CG or 1 0- . Write Dete Writer dats Into DO RAM or CG
0D RAM i i \ gl o o
LR H i A}
L .
Resd gry &
19 CG or 1 1 Resd Deta Readt 0arz from OO RAM or CG 40
. s 120 us
00 RAM RAM. »
170 = 1: Increment {41) 1/D = Q: Decremaent (-1} OD RAM: Dispisy data RAM .| Execution time changes whem
I S =1 Accompanmies display shift, CG RAM: Chsrscrer generstor RAM frequency changes.
S/C =1: Disolay shilt S/C = 0:Curtor move Acg: CG RAM address {Exsmple) - b
‘HIL *1:  Shity 1o the right. Apo: 00 RAM sadress o} When fosc it 270 kHz:
R/L 2 0:  Shilt to the tef1, Corresponds to cursor
DL =1: 8biu DL «0: 4 bins ., sadrem. © 250
. N et: 2line N =0: 1iine ‘ AC: Addrews counter ged tor | 4044 2 270 T
F +1: 5x10dots F »0: $Sx7dots both of DN ane” CG RAN.
© 8F =1: Iafernally opersting address. .
BF «0: Canaccept instruction ! ’
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