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ABSTRACT

Nowadays CNC machine has been widely used throughout industrial business due to its
ability to make a standard production with speedily and needs no craftsman but a few
technicians. However, a price of the CNC machine is quiet high. Thus in order to decrease a
production cost, this project has proposed to improve an old-manual machine for the likewise
CNC machine; by doing that, the machine structure has been adjusted and an application

software has been developed to automate the machine.
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210 Extrusion direction (optional; default =0, 0, 1)

DXF: X value APP: 3D vector

220,230 DXF:Y and Z values of extrusion direction

{optionai)




maah 2.2 Jayaiiuihiiumsadhaldsunsunlasdnngtdiuniavennay

Arc group codes Group codes Description

100 Subclass marker(AcDbCircle)

39 Thickness (optional; default = 0)

10 Center point {in OCS)
DXEF: X value; APP: 3D point

20, 30 DXF: Y and Z values of center point (in OCS)

L_40 Radius

100 Subclass marker({AcDbArc)

50 Start angle

51 End angle

210 Extrusion direction. (option; default = 0, 0, 1)
DXF: X value; APP: 3D vector

220,230 DXF: Y and Z values of extrusion direction
(optional)

mzan 23 Joyandudlulumsahaldsmnsuulasvdangliduass

Line group codes

s

Group codes Description

100 Subclass marker(AcDbLine)
39 Thickness(optional; default = 0)
10 Start point (in WCS)

DXF: X value; APP: 3D point
20, 30 DXF: Y and Z values of start point (in WCS)
11 End point (in WCS)

DXF: X value; APP: 3D point
21, 31 DXF: Y and Z values of end point (in WCS)
210 Extrusion direction (option; default =0, 0, 1)
220,230 DXF: Y and Z values of extrusion direction

(optional)




)1 P
2.1.2 anudiieatuie N G-CODE
=1 d‘! o o = c; Gl 1 [ d‘] as

G-CODE WuFodmsuisonniwived ldsunsunldnasstua’isdsns NC uag CNC
A Falasumanmnlen E1a Tuga 1960s uazlasumsisurlaudlaludl 1980 #iivndu
Tude RS274D 939NN WAL B G-CODE gnilsutljwazifoundasursduie 14w
P a y Qs 2 ar 3 = v a (=1 A
fumuiznunTednsuaazlsann Ay Feevziinnuuanaatuwanteslusvazidon
J L) .d' a c; 9/ () ' ar =1 o 9 q' Ya 9
yuagiuaseddnsilys  wadmlvgeednuunaspudoanu i laslusuusn 1815 asgw
ANLUVUYOE Fanue 779819 19U G-code 32SUAUAWDNYS G LA IZUDNAS D95 NIAINS

] Qs ) ] ¥ d'! a 4' a‘ ] a3 9 d’{ as o o s d’l :5

8071315 Aviaru a3 eadnundounoniasias ) Minsesdnsimmsdsusasimaatoud

v d‘l o’ o o é ::; ¥ v dy
1W£ﬂ5€]ﬁ)ﬂ5°ﬂ1ﬂ15ﬂﬂ‘i$ﬂ$ offset “Uﬂﬁﬂﬂ'iﬂf!iﬂﬂﬂ]ﬂﬁ"ﬂ llﬂ AU

3190 2.4 19 331uUY G-CODE MmuUUUYBY Fanuc

Common Fanuc G-Code
GO0 Fast position
GOl Linear interpolation
GO2 CW circular interpolation
G03 CCW circular interpolation
G10/GH1 Data writing/Data write cancel
G17 X-Y plane section
G18 X-Z plane section
G19 Y-Z plane section
G31 Skip function (used for probes and tool length measurement systems)
G33 Constant pitch threading
G40 Tool radius compensation off
G41 Tool radius compensation left
G42 Tool radius compensation ni gh/t_
G90 Absolute programming
Go1 Incremental programming
G94/G95 Inch per minute/Inch per revolution feed
G96/G97 Constant cutting speed (Constant surface speed)/Constant rotation speed
{constant RPM)




UBNIIN G-CODE M IAs1903 Fanue 1da0adims 1dunassiuwes BeL us li'lé
SUANUHENBE NI NI DL IATEIUYDI Fanuc
ar P~ a ca’ 5 ¥ o [ =y
G-CODE Haminsnimouinuainimeanng 1 laonsimuaniaienideens luguuy
¥ 0 ' v
AI0NNT G Az A 1tiug idesms uadeyah lasuezlinnuhvsnssieoniins 1y
Ll A L} ¥ )
TUsunsundaaninalisunsueonuuy 11 AutoCad Wudu Faltsunsumans Gond
o 1 1 ‘é
Tsunsy post-processors A7881UY¥U Alphacam. Arncam, Edgecam, KCam, Plasma cam %4
] 14
awnnezgnignuasessnsmmwiziuly TUsunsy postprocessors imariidaauniafiimua
" A W Y = 3 o P f e oA g & P
anaesnslsnuniedesmsnlavuas ldamanuuzauiuanaatusndln aslasiall)

o 4 = ' '
4 G-CODE fingaumlanuinnszuy CAD Gauiluszuuiilylunisesnuuuamumsnary

=~ =Y d F'd " .
2.2 ﬂ1Tl”ﬂﬂjﬂ'ﬁlﬂ’uﬂﬂﬂﬂﬁﬂ'ﬂﬂiﬂ’ll'lﬂ“ﬁ')ﬂ Visual Basic 6
o ¢ ' 4 u’: . . T
Tumsiow llsunsuauguglnsainoueniune ALY Visual Basic 6 1%
Ransudmsvaesetunesavuiuleonss waamwisaouTsunsuldfenontunesala lng
El%’ﬂaﬁ%’uﬁﬁn%gﬂmm API (application programming interface) Iﬂammmﬁmiaémsﬁﬂga

oy o S Ay ¥
wazdevoya limesafdeans 1

2.2.1 M3anAsING inpouts2.dil
dmiunsaanaldld inpout32.dii ﬂ'u“lﬁﬁi%’ copy s inpout32.di atluinames
. & R Y el & N
system Y9438 windows 943 windows 95 , 98 Hadlin Idaimes C:windows\system 103

windows Me, 2000 . XP ”lﬁaa"l%’mﬂamﬁ C\windows\system32 N30 C:\winnt\system32

222 mathizmsianiumeson)sng inpoutsz.di 1 visnal basicé

msi3uniFanWa inpouts2.dil $uiludpatlszmafassufingimauss code window
orou fafl

mstszmaisdiuioson]daon g inpous2.dl dmivnssudoya

Private Declare Function Inp Lib “inpout32.d1}™ Alias “Inp32” (ByVal PortAddress As
Integer, ByVal Value As Integer)

mstszmaiadduiedon1dam IWa inpous2.dil dmiumsdatoya

Private Declare Sub Out Lib “inpout32.d1l” Alias “Qut32” (ByVal PortAddress As

Integer, ByVal Value As Integer)
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<t ° o A Qs T

22.3 M3vBuAduNeIU-deveyaly Visual Basic 6
o o g ¥ w W : Yo &
mdan I lunssudeyaunivs o ladds

4
Inp (WBIRLLBAAT )
) & o @ 2q Ye Y Y ¢ ao , s v a
891190 Input from a Port Hlumdanldsvdeyadnnainwesansmuadiumdn
' s o o o

TaTunsdadoyanannnwesmites 19z Tosd

4 A '

Out WRSALOAIRST, Yoy ANz d

=1 L] A = ] v ] o i o
Hlumsdateyadereiiaegsznin 0-255 lavdwannisnesaueansanfivug

4
2.3 Ne3avHIH (PARALLEL PORT)
wosauumsonoTeyadyganiudmbounse TTL Tashdy uaein »1” oy

yow o = Y 1 o w g 1
s 5 Taad wezeain 07 azmAu 0 1aa uismsiauwamilu 3 dou Ao
2.3.1 DATA PORT
Ed 1 »
DATA PORTaz1BY 8 WIMIB 8 pin (AIUAVIN2 - 9) UATRINILQAITUNI DATA

A L2 dy 1 L} L} P} L} [-%] L}
REGEISTER 34 Register iz 1aatiaden luamusasua 1

AN 2.5 LARITIVAZIBIATDI DATA PORT

Name Read/write Bit No. Signal Name
Data port Write bit7 Data7(pin9)
Data port Write bit6 Data6(ping)
Data port Write bits Data5(pin7)
Data port Write bitd Data4(pin6)
Data port Write bit3 Data3(pin5)
Data port Write bit2 Data2(pind)
Data port Write bit] Datal(pin3)
Data port Write bitd Data0(pin2)




2.3.2 STATUS PORT

11

[~ s e 9 1 P=1 ) = 9 9 o ; 21
Status Port 1uwesanomdeyasdiuan lumuisadoudoyanli1d wesniiesd

Foyradiey 5 dygyra vasdyyin RQ Mdyniuasn1itn 2 9a laodywiu Busy v

Active Low

M3 2.6 LAAII10a2IDUAVDI STATUS PORT

Name Read/write Bit No. Signal Name
Data port Read bit7 Busy
Data port Read bit6 nAck
Data port Read bit5 PaperkEnd
Data port Read bit4 Select
Data pont Read bit3 nError
Data port Read bit2 IRQ(not)
Data port Read bitl Reserved
Data port Read bit0 Reserved

FIMSVANBEENITHIUVe A i 13 Status Port

2.3.3

¢ g Y a s
Control Port 1Hunesanldlunmsaiuguniunes

Bit 7 Busy

Bit 6 nAck
(Active Low)
Bit 5 Paperknd
Bit 4 Select
Bit 3 nError
Low)

Bit2, Bit 1, Bit 0

CONTROL PORT

A . = - & Yo @
110 Active M311003 Wiwmasvz 1S udoya

A .
LU® Active

a o “a °
MU18DI WIULABS WS oUNIZHI9 T

A . == a red
1519 Active MUI0D3 WSS LUTinTEa1Y

- R =3 = = o
0D Active TUUDI IADNWIUIAD I

q a o = =
1119 Active HU18D9 W3IBS INATORANAIA (Active

Tl

¥ 1
3 ar e e [ | ]
oAUy 1UN30 Initalize 1N 1IUH lugn Invert

as

¥
dyimlunguiles Active Low

oo
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MIA 2.7 1aR9518a200AY03 CONTROL PORT

Name Read/write Bit No. Signal Name
Data port Read bit3 nEselect (pin17)
Data port Read bit2 nlnitialize{pin16)
Data port Read bitl nAutofeed (pini4)
Data port Read bit0 nStrobe (pinl)

ANBUZNITNINUVDUPAZTIA 14 Control Port
® Bit 3 nESelect Printer %ﬁ’ﬂ Active ’Hllwad LﬁﬂﬂW?ULﬂ’ﬂg
4 = = o
® Bit 2 ninitialize (D Active HU0D9 SIBANS WA
? N o o
® Bit | nAutoFeed 150 Active H1IBDI W5UIAD3 N1 Line Feed
. A . 2 Y = . = Y
® Bit 0 nStrobe 11D Active HU1UDI NIFUDA TANTUIABINI WL ToyAEN

Y
WUIALDD

3 9 Y ¥ o 3 A = T e o W £ o
NNYBYAYIIALE IS0 [T Imesaae  MeasroiuAdnouInsa ldwesa
1 =9 ar =1 o ]
AUYD4 Data port TUMIANIAUAANIS uazMsAIuRusImmIuomes Tams11% 2 41 dons
P 4 ~ E ¥
AL 1 U T 91 AHUARNI wazdn 1 11 Augumsiadouiveen sy Tansiigan 2
uaz 3 MILAUX, V14 uag 5 AULUANY, A1 6 uaz 7 Auunu Z , 11 8 Sinsumsaiuqunsila
Qs a @ aa a & a @ aa = o o [y
tla vesidduomes 1 15 SmMSVaTaaTng X, 11 13 dmsudiaaing +X, 41 12 d sy
Alaaing +v, 11 11 dmSudHeaIng -Y uaze 18-25 dmiuns g
v 1 o I u’.: o a 1 v = ar
msdemvesmatluewes; 2 viiuniiluuensianis seden uassa 1 fu o
¥ w a A Y A a A ¥ ¢ 3 < 3/ [ 3/ v =
anunuauiridens ndoud e d1nens Tdmyuaudy sxdosdenudiu 1 fA1elaldeh
S 3y 9

as o ¥ 4 o o ' ) a
VIUDININDIAU mmmmﬂﬁ'mgumumunﬂzmmsmmﬁluaaﬂﬂ 0 ﬁ’N WBINIINNG

a a 1Y kY a A Aa @ 3/e1 a A o
MAUANANTURLAUT I DIAIUANA TN IVDINILAADUNIDNA 8 Iﬂﬂcl‘]i'ﬂﬂ I vamvvae m

3

@ & =

nihfidsidygwiad wiedynw aetn o adudu 1 ldTas dadaeuTniaszrevaues
o - A o A A = 9 Y & w v o v & ¥ ¥
AUBDIN 0 nioszinwle Uaonin 0 W @eulludwanuwad) dniunindeanslv
¥
s [~ g o =Y [
nompsewNUTu UMty szdpeiinisdsmidiamaiiy 1 uaseugumsde

[ o W = =) ¥y ¥ s/ 4 4o ' o as 3 a 4 Y
Faygranad ludisnuimde didosms imyusiiims damdgaraiad 185 du &

¥ g v w
Ao ans Idvyudndsmdaanalidas
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PULSE g 1 _I__

L
Direction ,__|

Faster iphaBiiisintaigiaihine
Slower o | U T

31 2.3 usmsmistatuuRazLNY

4 o . = o o as
MmN 28 astmniumaziuyeanesavuiuinyszgna ldiy 1Usend

nu n1siszgna 19

2 AMUARIIS WNUX
3 AMPUANIAN1LNUX
4 AMuARNUE WY
5 < S UANANLANY
6 AMuAn UG WANZ
7 MAUANANIUAUZ
8 FANIMNUVBIATIL(ETUDNDT)
1 VBUANIININN-Y
12 VBUWAMIMINU+Y
13 YO ULUAAITNIIU+X
15 VD UAANIINIAIU-X
18 Ground

19 Ground

20 Ground

21 Ground

22 Ground

23 Ground

24 Ground

25 Ground
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5 Y o ur u ﬁ‘l (v
24 mmfmamumnmmmmmmswns

Gl @ 4 as : 3 ;j 1 A A 9/ =1 9 @ am i o b
unsdivlsunsesnminiutuenadiizaesdaiuinoanuisms l4auvamo s
g @ Ay W A ¥ = .
uamasﬂ%"lu%’]aquuumunu 4 WU AD BDUNTTAULONB TS (separately exited) HUBUUTU
) : q” a A ﬂy:: ¥ o
(shunt) UDUBYNIU(series) UALUURAY (compound) mumsﬂmﬂ'gamsmmwuuu"lﬂm
g a o o Y 4 [ =)
UOIADIFUANIEAUMUNDA5E (Separately excited) W1 1FlumsMmmsHaLIASdnTIAY W51y

Aa 53 o ' ] 9
aﬂuﬂuuuhnuammwsﬁmu Eli’lzﬂWMTiﬂﬂ’JiJﬂlJ"lﬂNU

2.4.1 HOIRBIUVUNTTAUUINBEIT (Separately exited)

R 1
— AR —==

vV g E \Y

F A T loed
©

Separately Excited

U 2.4 uamsraesauyavDWemBSHUDASEAUB TS (Separately exited)

A \} I,Rdrop

> 1
Separately Excited ’

31.|ﬁ 2.5 naadIns ANy ML auDAN 10U N(External Characteristics)
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R I 1
— A
I Sometimes
4 F RF tumped
together v
v R Ohd T %ﬁiood
F adjust called RF N\
- A
L
£

71 2.6 uamamshauvewewesuuunszaudass luanzegaalan

@ o & =) o o4 o v o O w ay
HANNITNNTUVDIUDIRDINTELUTATY ‘Wiﬂiﬂﬂgﬂﬂ BAUANUOUNUT AU

Field Circuit:V =1,R,

Armature Circuit 1V = E +1 R,

3

Mag Curve: E =K -¢-w, 1 =1,-—2% E ~I/Curve

F

Mechanics: 1 ,,= K$I ,

V., R
Steady State:t =7, 0=—"L-—2=1 ,
K¢ [K¢]

2.4.1.1 M5lSuaMISvesuBIABINITAAIY

. fdq ¥ |4 @
w1903 IWHINTIEN33 (Direct Current, D.C. Motor) Wugilnsaid 19n/doundasm
[ 4 1 ta o a [
Tihdlundanuna  wSosznanhiiluszvuiddayanulwiiduduwn  sasiieninnily
a din ¥ o o ¥ - - L &
wasnunanla lasilduemosevlsznoudivvameficiumyy mio armature coil %9
- 9 | = n:sw ] [ [~1 P ] =1
awseivznyu ) 1decsdasy  veadadlezasegluauiunimdn  Feewenihuivan
' ) =3 a L §
0125 wiedmuneuiuuiman It ennnszualiihdaru field coils. uaziied
. ' R & ' ' =] =3 o a LY )
nszua d i, Iwary amature coil Fansagluanuuuman nazvldidaus swani1d

1 d 3 ]
armature Hiian sy muhinaasluglh 2.6
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diinwearyanane wzeosindimanszy

Magnene ten

= 8
C—\ Load ' —
—— ) .
B‘:‘;‘?‘ i .| ' i Botation (/,//(F
v ‘ 1 | __1_'.
3 ;f »/7:'/__ 7 __—‘/;_/

Moser s S
Ok wre o

Arma’ure con

3UN 2.7 nanslnssasha DC Motor

>
@ o = [ = 4
Faly 31T oUMU U a0INIARAMaas vosuewmss I nszuaase 14 2

& re o = -
BUY YuBgRUA IS NAILAY Ap

»  Amature - Controlled Motor

¢ Field - Control Motor

° o o 1 . 1 ¥ 1 g
us N5z F inssiivuenainnues £ ilinszud i, ey wegnsegluamuuiman

ASa [] =1 - o o o =
ROANMUVTUIWLUKMAN B 1S3 Fmﬂ's:ml.ﬂulgnmﬂﬂu Baziianiu
F=BiL 2.4.1
Sfveanadau N duazld
F=NBi L 2.4.2
dy Qs § = =Y A' = 9 o 3
N59N5E F azdamaliinausdia Tie T = Fb lao b ABANUN 00900870 AU
T =NBi Lb 243

< v = dy w s R 1 FEN o A o o ¢ &
IFNISIVUN WIIVH Tuﬂzsﬂuﬁﬂﬁjuﬂu Bia MIUWIINVADIOU ] WEAINTTIHTIVUDRD TN

q SIS aouauns T
T =k Bi, 24.4
Tne#

k = NLb

72140
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® )50 ¥, (Armature Voltage Control)

VT Timi-RA

W= T T
K¢ [K¢
Faunlsnly
V, =V, Armature Voltage iy 1ooa

E,=V, (back emf) nuiatiilu Toad

¥ ;:; 1 r [~ = tzr o o
1194970 armature iusaalatvyusglumnuuiman Sufensmsmiloniuoazh
Tinansmienii Wiy fevsveas undou I nimeduil azasstudiuduiansves
) o s o 3 [ c:' _ = & - a a o dyl
anuaanonih Imfamsuyu dsiusdsSenus aadeu Idfhnmasnmsmisniiin
¥ .
a ar r a Qs ] g a
back emf 1@® back emf 1l %L‘:ﬂuam1muﬂuam1mwymm armature LA THILLLLKANTN

= ,3’ o 3 ¥ v < o v o
NAUYUIINYAD IR Vl'ﬂ‘r‘lﬂ')'lll!"\lilﬂu'lillujlﬂaﬂ B lJﬂ'l!‘lJ‘Ll
V ,=k,Bw 245
- 24 =] ’ A
iie » Aeanudsouvsawamaz k, Wunini

7 o . . & s P
Armature — Controlled Motor iHunnes nsmua linszua IW#h 19 Field coil Suiinnafiuay
< o o a a I ¢ Aq Yo a
ANWTITOUVBINNDI 32T U TasdTuldounnuaiedng v, N1VAY armarture 1139

' Aad ' ] o = ] o
Aszua I field coil AMINNLAAIIIANMTAUILLLHMAN B UA1ah M1 1v151 14
V,=k,o 24.6

-~ A 1 o : EY 3 .

159k, ADAIANIN 1423959049 armature HUAZY53NOUAIBANUAUNIU R, 1182 inductance
P ddy ° ¥ a d?’ o : ) ] a o

L, augui 233 unsdiiszdi lding back emf v, Yu Faiudmindiunld anuadnd v,

A2993 armature 15192 18

di,
dt

v, v ,=La—=+R i, 247
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i I3 1@ .' \

VY ,:]

: 0

TTomT T ' l Z:Z.-ln
B glye: Circut

71 2.8 D.C. Motor Circuit

» b ' ’ v
Wi sanaumsiilugusa block diagram Asiuanslugih 2 1s19diunaiis ity
v k4 &4 ° Y Yo =
ssuuidlu v, URIEQNAAAIAIN back emf. v, Fevz¥ IR ldFanuaufianaia (v,=v,)
’ v ¥ v

AyauanuAanman 1Allesd1guan19 armature AATUAUNIS (2.4.7 ) 1920501004

@ o o * a a v a . '
ANUALAUDISHINAYUIUANUHANDAN HAZAINTZUEN 1A U armature coil 1 UNURA Y,
adluaums (2.4.7) 9214
di

dr

v,~k,o=L,—2+R,i, 248

. o = o & Lol
nszue i, vAaIa armature 9zvh IiRaus alia T Fafimmuaunis (2.4.4)

T =k Bi =k, 24.9

a

b 4
Pl

4'! » c; : =Y = Y o é t:;d
i k ,ifusnsi s sliasznaodudunynIviuszuuniszns sy Faluiiifemise

’ » o
ANUNDLVDITTVUNIAWAT AIUHYUNINUA AITUIINSTUVIFING
Net torque =T — damping torque 2.4.10

ot damping torque TAUMAD co ITUANUNUN UAE ¢ WUMAM SIINEIRDITN

=1 ] ' ) - o o by
wan Tuinutanguizayy wsamm&ﬂumqmsaxsmﬂﬂ
Net torque = k i ,—cw 24.11
& v v
399 1NNYUDN 2 15192 14

I—=k,i,—cw 2.4.12

dt

[
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INAUNIS 2.4.8 1D 2.4.12 HITODUIWNISHIIIUVDY armature — controlled motor

%= - Ay, lda=T
dt 7. h“i dr
v + v, -V, Armatuie i, | Armature T Loug L oad
. crcuil coi - rOLatoN w
- i ! .
—e—ee— ' 1
c.m.
Back a.m 1, induction
v, :
v = Kyt

4 o
]‘lj‘?l 2.9 UHNUNTWUADNYOY armature ~ controlled motor

e SuM /. (Field Current Control)

4 T Timl.R A
Kelp [Kpdi]

w =

3 o o -:; ! <
NSAIUANVBIRNDSUVY ficld-controlled motor 3z Inws mual¥nszuai Inadg amature i
L C; ar q; ’ . Qs é
Aman udnlfumisznssu laemsidoun)asminnuasfinduea field circuit 493995 field
» ¥ »
cireuit H9£15ENBUAI inductance ABOYNIUAY Resistant, R, Aaiuludaesd
Riq+r, 2 2.4.13
Vo= 1.+ —_— 4.
ARV AR S ) :
(51NWIOWITUINITIIIUYDA field — controlled motor THFULLUYDA block diagram A7

P o 14 n‘: o ¥ = . ‘5 . -
uamalugiin 4 seziisumndiszouluy , nimfuesivifanszuai  ulu field - circuit

s
ar a L4 ] w o [ :_1’ :; Py J o 9
anuduRnsveanssueaza Nuaaindthy Tuawaumsdrauuid nszuaibeaiuozyili
< ’ o a a o = o 1
wannuduemusimanuazifediuus siafimdoni amature uAoanInAUY
¥ ' »
] o F-1 o [] as . 1 P= 1 @
ﬁumsmmaﬂBur’f]ummunum:uml "lu‘um:ﬁza UAININ ARTUANNIS (2.69) A3 0

wou 1ty
T =k Bi ,=ki, 24.14

d‘l r d. o’: (=Y c: - ¥ a
$1)d] kg L‘ﬂuﬂWﬂ\T‘ﬂ ‘inﬂ‘uuuﬁd']_lﬂﬂxlﬂﬁUuL“ﬂuﬂﬁLEH‘D'uﬁﬂ'I'ia‘iﬂSSiJﬂE)'i%U‘ULWﬁﬂ.TTLﬂﬂﬂ'Iﬁ

o a & o
HYUAWANUE AT @ FI9INTTVLITINa 14

Net torque =T —damping lorgue 24.15
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Tab damping torque sy e Wusnsi vainm lidnsaanudenguysamansies 14
Net torque =k i ,—cw 24.16
=1 r 9
HAZIINNYUBITIAUII 19 19

190 _ s

— =k o 2.4.17
TR

v

= o d. o -5 o
AUNIT (2.4.13) 1Az (2.4.17) 9ZOBLWTNINNTININUNINAVLNY field-controlled motor

Vi~ Ayoe LGy fdw - T - e
at T= 54 or
[ e e —
|- L . Armature Loago
v. - Figld circuit  f—e—— ) ¢ Loag ——
ol rotation o

UM 2.10 urwuAIMUABN 481 Ficld - controlled motor
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Junihadmsouand g 6-copE Mlavimsudasivauds samsuladvg

4 o Y 4
DXF unilulWd G-CODE 1iu sdeansuswaziduaveagihidunss nazasnay ailddaya

K1)

o v ) - : ° =1 a o - a 9} ¥ = LY
§]1ﬂuh‘\|ﬁ DXF ﬂQ‘Y]ﬂﬁTJcl‘LIU‘YWI 2 mﬂuummmswauﬂamjumammﬁﬂummayaw@mms

¥
Qi

34

Function AcDbCondition()

‘Circle Loop R
If DataVar = "AcDbCircle" Then
checkAcDb=1
Line Input #1FileNum, DataVar2

If DataVar2 = 10 Then
Line Input #iFileNum, DataVar2
Debug.Print "I get X(3) =" & Val(DataVar2)
x(3) = Val{DataVar2)

End If

Line Input #iFileNum, DataVar2

If DataVar2 = 20 Then
Line Input #iFileNum, DataVar2
Debug.Print "I get Y(3) =" & Val(DataVar2)
Y (3} = Val(DataVar2)

End If

Line Input #iFileNum, DataVar2

Line Input #1FileNum, DataVar2

Line Input #iFileNum, DataVar2

If DataVar2 = 40 Then
Line Input #1FileNum. R
Debug.Print " get R =" & R

End If

Line Input #1F1leNum, DataVar2

Line Input #1FileNum, DataVar2

If DataVar2 = "AcDbArc” Then

Line Input #iFileNum, DataVar2
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Line Input #iFileNum. P
Line Input #iFileNum, DataVar2

Line Input #iFileNum, P2

Debug.Print "1 get P1 =" & P1

Debug.Print "1 get P2 =" & P2

x(1} = Round(x(3) + R * Cos(P1 * 3.141 / 180))

Y(1) = Round(Y(3) + R * Sin(P1 * 3.141/ 180))

x(2) = Round(x(3} + R * Cos(P2 * 3.141 / 180))

Y(2)=Round(Y(3) + R * Sin(P2 * 3.141 / 180))

Debug Print x(1) & ", " & Y(1)

Debug Print x(2) & ", " & Y(2)

Else
Y(2} = Val(R) + Val{Y(3))
Debug.Print "I get Y(2) =" & Y(2)
x(2) = x(3)
x(1) = x(2)
Y(1)=Y(2)
End If
"X(1),Y(1)=start
'X(2),Y(2)=end
'X(3),Y(3)=center
'P1=start radius
'P2=end radius
'R=radius
iFileNum?2 = FreeFile
If check = | Then

Open txtExport For Output As #iFileNuin?2



Elself check > 1 Then
Open txtExport For Append As #iFileNum?2

End If

If check = 1 Then
Print #iFileNum?2, "G90"
Print #iFileNum2, "G00 Z" & txtThick. Text + 2
End If
Print #iFileNum2, "G00 X" & x(1);" Y" & Y(1)
Print #iFileNum?2, "GOl Z" & txtThick.Text - txtDepth
Print #iFileNum?, "GO3 X" & x(3); " Y" & Y(3); " 1" & x{2); " " & Y{(2)
Print #iFileNum?2, "G00 72" & txtThick. Text + 2
Close #iFileNum?2
End If

'End Circle Loop-------—r==swemmm oo

'Line Loop ---

"Public X1, X2, Y1, Y2 As Integer
If {DataVar = "AcDbLine") Or (Formi.KeawClick = 1) Then
Debug.Print "In 100p"

checkAcDb =2

Line Input #1FileNum, DataVar2
If DataVar2 = 10 Then
Line Input #iFileNum, X1
Debug.Print "I get X1 =" & Val(X1)
X1 =Val(X1)

End If

Line Input #iFileNum, DataVar2

If DataVar2 = 20 Then
Line Input #iFileNum, Y|

Debug.Print "l get Y1 =" & Val(Y1)
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Y1 = Val(Yl)
End If
Line Input #iFileNum, DataVar2
Line Input #1iFileNum, DataVar2
Line Input #iFileNum, DataVar2
If DataVar2 = 11 Then
Line Input #iFileNum, X2
Debug.Print "I get X2 =" & X2
X2 =VaiX2)
End If
Line Input #iFileNum, DataVar2
If DataVar2 = 21 Then
Line Input #1FileNum, DataVar?2
Debug.Print " get Y2 =" & DataVar?
Y2 = Val{(DataVar2)
End If

¥ak ok ok ok ok ke ok K

TmPoint
nhk Rk Rk Rk End Gel value *%% %% %k s kok k4%

iFileNum?2 = FreeFile
If check = 1 Then

Open txtExport For Output As #iFileNum?
Elself check > 1 Then

Open txtExport For Append As #iFileNum?2
End If
Print #iFileNum?2, "G90"
Print #iFileNum?2, "GO0 Z" & txtThick.Text + 2
Print #iFileNum2, "GO0 X" & X1;"Y" & Y1
Print #iFileNum2, "GO1 Z" & txtThick.Text - txtDepth
Print #1iFileNum2, "G01 X" & X2: " Y" & Y2
Print #iFileNum2, "G00 Z" & 1xtThick.Text + 2

Print #iFileNum2, "G00 X0 Y0"

28
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Timer].Enabled = True
'‘DrawPic
Elself Mid(02, 1, 5) = "G00 X" And Not myAsray(ii + 1) = "---&" Then
FindChar2 (02)
PicArrayX(seq) = Mid(02, SPACE(1) + 2, SPACE(2) - SPACE(1)-2)
PicArrayY(seq) = Mid{o2, SPACE(2) + 2, SPACE(3) - SPACE(2)- 2)
Elself Mid(02, 1, 5) = "G01! Z" Then
seq =seq- |
Elself Mid(02, 1, 5) = "G01 X" Then
FindChar2 (02)
PicArrayX(seq) = Mid(02, SPACE(1) + 2, SPACE(2) - SPACE(1) - 2)

PicArray Y(seq) = Mid(02, SPACE(2) + 2, SPACE(3) - SPACE(2) - 2)

Elself Mid(02, 1, 5)="G03 X" Then
FindChar? {02)
'In case of a full circle
If PicArrayX(seq - 1) = Mid(o2, SPACE(3) + 2, SPACE{4) - SPACE(3) - 2) And
PicArrayY(seq - 1) = Mid(o2, SPACE(4) + 2, SPACE(S) - SPACE(4) - 2) Then
PicArrayX(seq - 1)="HELLO"
PicArrayY(seq - 1) = "HELLO"
PicArrayX(seq) = "C" & Mid(02, SPACE(1) + 2, SPACE(2) - SPACE(1) - 2)
PicArrayY(seq) = Mid(02, SPACE(2) + 2, SPACE(3) - SPACE(2) - 2)
PicArrayR(seq) = Mid(02, SPACE(3) + 2, SPACE(4) - SPACE(3) - 2) - Mid(02, SPACE(1)
+2,SPACE(2) - SPACE(1) - 2)
If myArray(ii + 1) = "G01 X" Then
PicArrayX(seq) = Mid(myArray(i1 + 1), SPACE(3) + 2, SPACE(4) - SPACE(3) - 2)
PicArrayY(seq) = Mid(myArray(ii + 1), SPACE(4) + 2, SPACE(S5) - SPACE(4) - 2)
End If
End If
End If
seq =seq + 1

=1+ 1
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Loop
ForB=1Toseq
Debug.Print PicArrayX(B)
Debug.Print PicArrayY(B)
Debug.Print PicArrayR(B)
Next B
Foriti=2 Toseq-4
If Not PicArrayY{iii) = "HELLO" Then
If Val(PicArrayY (iii)) > 60 Then
PicArrayY (iii) = Trim(Val(PicArray Y (iii)) - (2 * (Val(PicArray Y(iii)) - 60)))
Elself Val(PicArrayY (iii)) < 60 Then
PicArrayY(iii) = Trim(Val(PicArrayY (iii}) + (2 * (60 - Val(PicArray Y (ii))))))
End If
End If
Next 111

End Sub

Sub DrawPic()
Foriii=2Toseq-4
If Not Mid(PicArrayX(iii), 1, 1) = "C" Then
If Not PicArrayX(iii + 1) = "HELLO" Then
If Not PicArrayX(iii) = "HELLO" Then
frmDrawing. WrkSpace.Line (Val(PicArrayX(iit)), Val(PicArray Y (ii)))-
{(Val(PicArrayX(in + 1)), Val(PicArrayY (iii + 1))), QBColor(14)
End If
End If
Else
‘If Not PicArrayX(iii + 1) = "HELLO" Then
'If Not PicArrayX (iii) = "HELLO" Then

Debug.Print Val{(Mid(PicArrayX(iii), 2, Len(PicArrayX(iii)))) & "-==r---m-mm-mmmmmmom -
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FSETI'!NGS

NUMBER OF PULSE PER 1m:

X [ 80Y[_ 80 Z[ 1000
TextA.text —_A t— Texts.text

SPEED
' ]

10X 1 100%

Texth.text

31 3.9 uame AunuarBeTextdine

fvual Option7.Value #i0 A26A0A 10 m.m.
Option8.Value fio A24A0A 1 m.m.
Option9.Value Ao A6DN 0.1 m.m.
Textd.Text D A1 NUMBER OF PULSE PER 1 mm. ¥83UAUX
Text5.Text A0 i1 NUMBER OF PULSE PER 1 m.m. ¥83UnNUY
Text6.Text 79 i1 NUMBER OF PULSE PER 1 mm. ¥834AWZ

e Tbsunsuludunwesueuoc
If Option7.Yalue = True And IsNumeric(Text4.Text) Then
X = Text4,Text * 10
Elself Option8.Value = True And IsNumeric(Text4.Text) Then
X = Textd.Text
Elself Option9.Value = True And IsNumeric(Text4.Text) Then
X =Text4,Text/ 10 End If

o Tilunsuludiueesju+x
A=0
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check list
Timer17 Enabled = False

MsgBox "You must choose JOG.", vbOKOnly



Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timer17.Interval = HScrolll.Value
Timer17.Enabled = True
EndIf
X=X+A
o TusunsuluaTnmnsves+x
Label10.Caption = "MACHINE ON WORK"
Shape].BackColor = vbGreen
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H3
Label19.Caption = "1"
Labell3.Caption="1"
Label20.Caption = "GoToPositionX = " & (GoToPositionX) & " dettaX =" & deltaX & "
CountX =" & CountX
CountX = CountX + (1 / Val(Text4.Text))}' 1/x is number of pulse per Imm
GoToPositionX = GoToPositionX + (1 / Val(Text4. Text))
A=A+ count
Label29.Caption = "WORK"
Else
Out pwrite, &H2
Label19.Caption = "0"
Label13.Caption="0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Labell8.Caption = A
If Not (X <= A) Then 'X=A
Timerl7.Enabled = False
Out pwrite, &HO0
Label29.Caption = "> Stop <"
Label20.Caption = "GoToPositionX = " & (GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & CountX

Labell 0.Caption = "X: OFF"
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Shapel.BackColor = vbRed
End If
9 A vr Ao v ¥ a A . o o~ o A
Sriims Taa M MU Textd. Text udIAANTOption7.value NozidunsMaseiuitou v
13N (If Option7.Value = True And IsNumeric(Text4.Text) Then X = Text4.Text * 10) Llﬁ’lﬂaﬂ
fu +x Tsunsufezimsdetad lWeihvumduds X waelinnu lumsdeRadoify

HScrolll. Value

3.1.2.2 MANUAL DATA INPUT
¥ 4 P 4 o ' o v o 3 =
dudvwesmswasui vuunudig Taoassmuamdumisidleaeems Taod)

AU AWM UILTAINPOSITION STATUS

MANUAL DATA INPUT
POSITION STATUS

X |2
Y 3
Z [0
|CsTaRT | stop | meser couny |

U4 3.10 LIAIMANUAL DATA INPUT

4 A QU A ar 1 ] ; -1 Qy
ieannassenaumsoataunuy X, Y, Z wauny Z tiithufisennudnvesdunu
saumaidou T sunsulaelsoumadussetaldfowsunu X uaz Y Swualisndiuals

Ay liagaldmdns

Y
X2.Y2)

! geitay - |vivzer v2m|

----J

deitaX - | x1x2or x2-x1]
>
X

xLyn

s 3.1 wermemdaualsa e luaumsiduase
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1nglye X1, Y1 uag X2, Y2 viefudtuszos delaX uag deltay muunu X woz Y
snfunsFouTilsunsudaiod saso Tavldan deltaX uoe deliay Widmiadluuny X wozy
mudidunounznd ualunsdfie delaX uas delaY Saufluduay 2 wén msdaiad
puzinnuasenline duiufsdesldeiiu Mid uaz Cint warlumsiiduayliifiy
nindrwazlamaud s Fnzilinisfasuauiauasdauniy

e  TsunsnainveatfuSTART
fixX = CountX
fixY = CountY
fixZ = CountZ
I Text]l.Text ="" Then
Text]l. Text ="0"
Timer9.Enabled = False
Timerl 3.Enabled = False
Timerl0.Enabled = False
Timerl4.Enabled = False
Timer! 1.Enabled = False
Timerl5.Enabled = False
Elself IsNumeric(Text1.Text) Then
SelfTimer = False
deltaX = Text1.Text - GoToPositionX
GoToPositionX = Textl. Text
If deltaX = O Then
Timer9.Enabled = False
Timer13.Enabled = False
Elself deltaX > 0 Then
checkX =0
Timer9.Interval = HScrolil. Value
Timer9.Enabled = True
Timer13.Enabled = False
Elself deltaX < O Then
checkX =0

Timeri3.Interval = HScrolll . Value



Timer13.Enabied = True
Timer9.Enabled = False
End If
Else
MsgBox "Please insert only numeric number in X box.", vbOKOnly
Timer9.Enabled = False
Timer13.Enabled = False
Timer10.Enabled = False
Timer14.Enabted = False
Timerl1.Enabled = False
Timer15.Enabled = False
End If
L IiJ'ﬂmSIJ’d"Ju“IJBQVl’VILNa;‘lJBJX'VINU')ﬂ
Function IncreaseX()
If GoToPositionX > CountX Then
Shape1.BackColor = vbGreen
Label10.Caption = "X: +ON"
For i=1 To 2 * Mid(CInt(GoToPositionX - fixX), 1, 1)
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H3
CountX = CountX + (1 / Textd.Text}' 1/x is number of pulse per Imm
Labell3.Caption="1"
Label20.Caption = "GoToPositionX =" & (GoToPositionX) & " deltaX =" & deltaX & "
CountX = "' & (CountX)
Sleep (0.6}
Else
Out pwrite, &H2
Label13.Caption = "("
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Next i

Else
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Label10.Caption = "X: OFF"

Label20.Caption = "GoToPositionX =" & {GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & (CountX)

Timer9.Enabled = False

Shapel.BackColor = vbRed

checkX =1

checkRun

End If

End Function

3.1.2.3 POSITION O

-POZITIO

uy ﬂmnunua(l] 0.0)vRuvsanny

Cancel
wlanmunlsilsyiwmdn(0.0.0)

SETO |

¥

GOTOO0

3 3.12 waasdaunIDAY POSITIONO

pruteeaniiiuzdiude

® GOTOO

Funsndu im0, odu andwmislas Tusunsuludiueesco To o
vl
Textl.Text ="0"
Text2. Text = "Q"
Text3. Text ="0"
Sleep (0.6)
Command7 Click

8ndanijuGo TO 0 TdsunsuazAmunliii3desue sdUMANUAL DATA

INPUT Sluovisnua 1§21 11natjuSTARTYD4TUMANUAL DATA INPUT Tagda Tusia
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® SETO

L"ﬂum'z%afhéhsm\iaﬂ%qﬁuiﬁ'ﬂummﬁ3(0, 0,0) Tsuuns e nwoaSET 0§l
Label14.Caption = "BUTTON STATUS"
Command&.Enabled = True
CountX =0
CountY =0
CountZ =0
Textl.Text = "0"
Text2. Text ="0"
Text3.Text = "0"
GoToPositionX =0
GoToPositionY =0
GoToPositionZ = 0
deltaX =0
deltaY = 0
deltaz = 0
Labe}l0.Caption = "SETQ"
Label20.Caption = "GoToPositionX = " & GoToPositionX & " deltaX =" & deltaX & " CountX
=" & CountX
Label21.Caption = "GoToPositionY =" & GoToPositiecnY & " deltaY =" & deltaY & " CountY
=" & CountY
Label22.Caption = "GoToPositionZ = " & GoToPositionZ & " deltaZ =" & deltaZ & " CountZ =
" & CountZ

Wunmshuuaaiemeg Famsuduma s Texbox Vs lfiii o

waihimssmua Idiumdsllspiuveansoailudums 0, 0,0)

3.1.24 MANUAL BY MOUSE DOWN

3 - = o v tg A g ¥ ad

Wumsnfeui hiluudunisaieg Tasgnesnuimduiennuazaanvo il s nssi
= d' ‘:' aa = o 9/ = Ad‘l 1 d‘ d,l q ¥ aan =S o
dmsindeud lUyndianing Teaudldmnsoninniuae weabdougulyliasudisging

Taoaz Ty suua 8 mmy g
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~-MANUAL BY MOUSE DOWN ——

MILLING CONTROLLER PROGRAM
POSITION STATUS

Bata frem R379 ——9 Data from H373 Port
+X| +Y| +Z
X| -Y| -Z

gﬂ‘ﬁ 3.13 uiAI MANUAL BY MOUSEDOWN ua2 DATA FROM H379 PORT
DATA FROM H379 PORT
Wudauvesmssuiminmesavu Fedriimsyudiaaing Aduoniladumis
wita fezdmdununlFownlashl wozrnadnBounlasdnSon lsunsuiermssa
msfmnuvestjuluTsunsy fadaaindgnau
® wanms@eulUsunsuDATA FROM H379 PORT
Aoudeu Tsunsuumnnnouon Asalszmastadsudmumudenon sl
Private Declare Function Inp Lib "inpout32.dil" Alias "Inp32" (ByVal PortAddress As Integer)
As Integer
o TilsunsuduInusivesHs?o
u’i‘aﬁminJ?;rJumemmﬁ'qmwhqf]Lﬁmumﬂﬂﬁﬁﬁﬁwa"mﬂ?ﬁﬁmwﬁﬁ’uqQmm
simwsahmdeeiinFeusaniug ndeudhileiuduen 18 Sail
N = Inp(pread)
Label2.Caption =N
Select Case N
Case 126, 120 'No contact on limit switch
IbiStatus.Caption = "EDM CONTROLLER PROGRAM"
Command]l.Enabled = True
Command2.Enabled = True

Command3.Enabled = True

Command4.Enabled = True
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Command6.Enabled = True
Command12.Enabled = True
Commandi3.Enabled = True
Commandi4.Enabled = True
Command15.Enabled = True
Command17.Enabled = True
Case 118, 112 'contact on pinl3 +x
Out pwrite, &H40 'cut off electric current drill
Command2.Enabled = False
Command13.Enabled = False
Timer4.Enabled = False
Timer13.Enabled = False
Timeri8.Enabled = False
wu nsdinmaandiuig wie 112 wulouTsunsulddadaanaao) hdams
Wnuwesaiu  uazdamshauveifuiiafaaingindeud 1Uvu(Command2 Enabled =

False,Command]13.Enabled = False)

3.1.2.5 POSITION STATUS

r ci ' o ] o ¥ é = sh:; ] d'l
Wudniuaasdumidailegiuvsanuang FagailouiidmduyesTsunsy

deltaX =2 CountX =
2.025

GoToPositionY =3
deltaY = 3 CountY =
3.00000000000001

GoToPositionZ

31111 3.14 4RI POSITION STATUS
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L a A 3/ 9/ o ' 2 v 4 =
Fail2A1Ad 1gdosimuanounsEudums 15 ldsunsy fe
® NUMBER OF PULSE PER 1 m.m.
2 @ Jd 1 o & 7 ' y & 4 4
Snunadideds l)fsamlunmesvoaudazunuiofise Iy nundeud luaw
= = é o 1 3 U dy = ) ) I
unu 1 fiadwas Feziihmvasai I 1s@euTdsunsuluduenen
® SPEED
[ Q N =3 1w d - < &4 -
anveanmsdiuuasanuilumsdawad  wieanuislunismiounvesgiuves

P N ¢ a A w o A = 4
wiounzFaihmil lldou TdsupsuiedSunnus weamsindoufivesgunioes
Qr d ﬂ' o Q‘J
3.2 M35umanIna G-CODE mindszanamd

3.2.1 HADMINDIIVNAIG-Code T NITIN
1199970 I)sunsuaau MANUAL FORM tiudpasudeynninniiiaig DXF to G-Code

4 o i L4 o o - w 1
Converter F9vhmsdadayansutasdannva pxr dulwd 6-cobE F93Emssvmmnn

td
Vo o

Wa G-CODE inilszamaflumdsfodanisinsoada v ldeail

GO0 X000 Y000 Z000
GO1| X00 YOO
G03] X0 Z000 1000 JOO

14 3.17 uansmsswm IWd G-CoDE v hlszunadids

P ° = 1 LY i = .! ) o
Mg UA3. 1T ReIIMstinsansmmang hansofain 1alumsemina G-CODE
4+ d a o ' ) o , A o o
Fanridosfinnsandusanoudfed ey duussimiludfuennsfinuvenssia
: 1 9 o =Y r 1 Y r ﬂ' r 9 9 a n’: as ]
g Mzdesdutiuniaas Wemsls Tasdmnens ldenduussiaiuasafumsinuves

¥ ¥
dnla fezimis dam ldeeuriudis g niiuauae T
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G00 | X0001Y000 Z000

GO01 |X00 [YOO
GO03 {X0 ]Z000 1000 JOO

51 3.18 uerasnss e g G-cope Alludmanvasdeya

[l ¥ ] r

1ngiz.as udall Aideathinmsiinsan dudvessnuiegndsdulseie

A - v ] - J -] " ﬂ'l . -] L ﬂ' ] Qr 1 o {
Fadismou limiu msha T 1ddeaiulehezduerdfignas lldgadumeieann
a ¥ n‘: céy v A 9 Y] n‘: ] 1 [ q”y 9/ o o . ) n’/’
Poeaiuilusmgaassdaiumseudludiuiidealdndnnumdumisvesdniy

A lﬂ. L] A 1y
LWE)YWZﬁQﬂ"I]lgﬂiJNﬂ‘WﬁTﬂ

G00 X000{Y000{Z000
GO01 XO00 [Z00
G03 X0 [Y000jI1000 JOO

14 3.19 wapsmss Al Nuangaiu

G00 X000 Y000|Z000
GO01 X00 YO0
G03 X0 Z000|1000]J00

314 3.20 woasdausilian limilou

910 31919 uay 3.20 AsIRNsNBInsfiuenona Iuudazdmlsee i
| S r o P o a o g as A aa 1y TR
ud Awmisveadausiunedr il uddaweaniu wse dulsduqiiilunsdefadgui 1

wmilouiu isdesesmia 114 18gndes wwidy
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o =] L) ] o w v a o 1 ¥ A ¥V
smsfusmumiaes sutlsyadalunaazussia(x, Y. 2. 1, 1) nue Mo 1

¥

| ¥ ¥
Tumsiuiumniouneguawu)suuiiswnla Tashawlsimusindiuiuaai
SPACE [2]-SPACE[1] - 2 = U

o 1 v [} 1 y ¥ et 3 T oa W ar v v e
UM eI naNem Nl mdeyarh lesgrasauds(ludieazminy 3)

.ﬂ' o Ve e = @ ar =4
wein i linude sy Ieem¥aan
SPACE [1]+1 = !

T oA 1 Y| 1 P ar =] o 3 ar @ ar ;:{c!y
giminegrdaeatieil dudezls Aldhn ldn iiiudsveuiuesluiil
1 ' ar ] o o a ) ] a - I~
a0 % Iavezdea 101385 ludumsiieueeuuuia uazimasaresngga ldiSess 0
o 9 c:’ o ar 1 o o o .:;y o %Y o 9
mwsoifudeyanimuauagdin ludsdmnsihauvesiladsuidosmsdalimon14
gnAaaiuea

14 v ¥
datiumseumdnlsiiduietedmuuagy1dail
GO0 X000 Y00 Z0

1 Tdsunsufozerus 3 fusnfeuiomnuaiefiufias 19 uiil do mandoud
upw'ly Famsianusewemesiaia

2. Tﬂmﬂmﬁwmsﬁuﬁaﬁﬂywmmsﬁﬂﬁuq

3. Tsunsuimsfud vy aveesSpace uasa 1w wls(x, Y, Z, 1, J)

4. JsunsuihnasnomsRem i uvem s unlsaanazden e 19 ums

Mauauaen i
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MARUIN N

Til5un33 MANUAL FORM

mdszmanansumnzdanlng

Private Declare Function Inp Lib "inpout32.dll" Alias "Inp32" (ByVal PortAddress As Integer)

As Integer

Private Declare Sub Out Lib "inpout32.d1l" Alias "Out32" (ByVal PortAddress As Integer, ByVal

Value As Integer)

Private Declare Sub Sleep Lib "kemel32" (ByVal dwMilliseconds As Long)

Public pwrite As Integer
Public pread As Integer
Public N As Integer 'H379
Public X As Integer 'JOG
Public Y As Integer 'JOG
Public Z As Integer 'JOG
Public A As Integer

Public B As Inteper

Public C As Integer 'count in jog mode

Public CountX As Double

Public CountY As Double

Public CountZ As Double

Public deltaX As Double

Public deltaY As Double

Public deltaZ As Double

Public GoToPositionX As Double
Public GoToPositionY As Double
Public GoToPositionZ As Double
Public fixX As Double

Public fixY As Double

Public fixZ As Double
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Public SelfTimer As Boolean 'Only true and false
Public checkX, checkY, checkZ, temp As Integer

gamAdaRl$ g il XVBIDISTANCE CONTROL BY ONE CLICK
Private Sub Command12 Click()
A=0
I Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check list
Timer!7.Enabled = False
MsgBox "You must choose JOG.", vbOKOnly
Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timerl7.Interval = HScrolll.Value
Timer]7.Enabled = True
End If
X=X+A

End Sub

fausmiFai¥lug 3ulfa XVeaDISTANCE CONTROL BY ONE CLICK
Private Sub Command13_Click()
A=0
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check list
Timer18.Enabled = False
MsgBox "You must choose JOG.", vbOKOnly
Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timer18.Interval = HScroll1.Value
Timer18.Enabled = True
End If
X=X+A

End Sub
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gaufmdaf i hug it Yue aDISTANCE CONTROL BY ONE CLICK
Private Sub Commandi4 Click()
B=90
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then "check list
Timerl19.Enabled = False
MsgBox "You must choose JOG.", vbOKOnly
Elself Option7.Value = True Or Option&.Value = True Or Option9.Value = True Then
Timer19.Interval = HScrolll. Value
Timer19.Enabled = True
End If
Y=Y+B

End Sub

daufd 1l - Y¥eaDISTANCE CONTROL BY ONE CLICK
Private Sub Command15 Click()
B=0
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check list
Timer20.Enabled = False
MsgBox "You must choose JOG.", vbOKOnly
Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timer20.Interval = HScrolll. Value
Timer20.Enabled = True
End If
Y=Y+B

End Sub

g1 i hud Nl ZYesDISTANCE CONTROL BY ONE CLICK
Private Sub Command16_Click()
Cc=0
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check
list

Timer21.Enabled = False
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MsgBox "You must choose JOG.”, vbOKOnly

Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timer21.Interval = HScrolll.Value

Timer21.Enabled = True

End If

Z=7+C

End Sub

daumFs14lud il ZY0eDISTANCE CONTROL BY ONE CLICK
Private Sub Command17 Click()
C=9
If Option7.Value = False And Option8.Value = False And Option9.Value = False Then 'check list
Timer22 Enabled = False
MsgBox "You must choose JOG.", vbOKOnly
Elself Option7.Value = True Or Option8.Value = True Or Option9.Value = True Then
Timer22.Interval = HScrolll Value
Timer22. Enabled = True
End If
Z=7+C

End Sub

dwumdanlyinjuiidenlilsuniud :MAUTOMATIC MODE
Private Sub Command19 Click()
frmMDI.Show

End Sub

gawmdeanlstlallsunsulaeMENU EDITOR
Private Sub exit_Click(} to close program by menu editor
Unload Me

End Sub



cfmﬁﬁ"waaﬂuco TO ofinavlFaiumia,0,005
Private Sub Command18 Click()
Text!.Text="0"
Text2. Text="0"
Text3. Text="0"
Sleep (0.6)
Command7_Click

End Sub

rhuﬁﬁ"waqﬂuCANCELﬁumﬁnnnné'u‘lﬂﬁ'aﬁ1uﬂ1ia(0,0,0)1laqPosmON0
Private Sub Command10 Click()
Timer4.Enabled = False
Timer6.Enabled = False
Timer8.Enabled = False
pwrite = &H378
PREADH = &H37A
pread = &H379
Out pwrite, &HO0
Out PREADH, &H]1 "to command pinl send bitQ
Labell.Caption = "Data from Parallel Port : "
Label2.Caption = "Data”
Label7.Caption = "POSITION STATUS"
Label14.Caption = "POSITION STATUS”
Timerl.Interval = 1
Timer2.Interval = 1
GoToPositionX =0
GoToPositionY =0
GoToPositionZ =0
CountX =0
CountY =0
CountZ = 0

Timer9.Enabled = False 'detect timer9,10,11 on when first srcoll



Timer10.Enabled = False
Timer11.Enabled = False
Timer13.Enabled = False
Timer14.Enabled = False
Timer15.Enabled = False

End Sub

TIUAITIVBNUSETO AN 1MUAA14%(0,0,0)
Private Sub Commandl!l_Click() 'Set0

Labell4.Caption = "BUTTON STATUS"

Command8.Enabled = True
CountX =0
CountY =0
CountZ =0

Textl. Text="0"
Text2. Text = "0"
Text3.Text = "0"
GoToPositionX = 0
GoToPositionY = 0
GoToPositionZ =0
deltaX =0

deltaY =0

deltaZ =0

Labell0.Caption = "SETQ"
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Label20.Caption = "GoToPositionX =" & GoToPositionX & " deltaX =" & deltaX & " CountX

=" & CountX

Label21.Caption = "GoToPositionY = " & GoToPositionY & " delta¥Y =" & delta¥ & " CountY

=" & CountY

Label22.Caption = "GaToPositionZ = " & GoToPositionZ & " deltaZ = " & deltaZ & " CoumtZ =

" & CountZ
End Sub



ehm‘h&.'qmsﬂﬁmmtfnwmﬂmx'naQMANUAL BY MOUSE DOWN
Private Sub Commandl MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON +X"
Timer3.Interval = HScrolll.Value ' Set Speed
Timer3.Enabled = True ' Timer start
Shape!.BackColor = vbGreen

End Sub

dauAdsmaddeanndiuvestfs+XvsaMANUAL BY MOUSE DOWN
Private Sub Command! MouseUp{(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption= "BUTTON STATUS"
Timer3.Enabled = False
Out pwrite, &HO
Shapel.BackColor = vbRed

End Sub

dauddamandnnndaseafsXvsaMANUAL BY MOUSE DOWN
Private Sub Command2 MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON -X"
Timer4.Interval = HScroli1.Value ' Set Speed
Timer4.Enabled = True ' Timer start
Shapel.BackColor = vbGreen

End Sub

daumdamaldeanndyuvet]u-XvesMANUAL BY MOUSE DOWN
Private Sub Command2 MouseUp(Button As Integer, Shift As Integer. X As Single, Y As
Single)
Label7.Caption = "BUTTON STATUS"

Timer4.Enabled = False
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Out pwnite, &HO
Shapel.BackColor = vbRed

End Sub

n'mfh&"am'snﬁnmm‘nweaﬂmYmMMANUAL BY MOUSE DOWN
Private Sub Command3_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON +Y"
Timer5.Interval = HScroll]l  Value ' Set Speed
Timer5.Enabled = True ' Timer start
Shape2.BackColor = vbGreen

End Sub

daumdaldessnduveai-YVe IMANUAL BY MOUSE DOWN
Private Sub Command3_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As
Single)
[.abel7.Caption = "BUTTON STATUS"
Timer5.Enabled = False
Out pwrite, &HO
Shape2.BackColor = vbRed

End Sub

u'mﬁﬁ"mnﬂimmtfnwoqa]»meANUAL BY MOUSE DOWN
Private Sub Command4_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON -Y"
Timer6.Interval = HScrolll.Value ' Set Speed
Timer6.Enabled = True ' Timer start
Shape2.BackColor = vbGreen

End Sub
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daumiamaldesnndinvesli-YVesMANUAL BY MOUSE DOWN
Private Sub Command4_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "BUTTON STATUS"
Timer6.Enabled = False
Out pwrite, &HO
Shape2.BackColor = vbRed

End Sub

duMFInInannndaswesifsHZYeIMANUAL BY MOUSE DOWN
Private Sub Command5_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON +Z"
Timer7.Interval = HScroll1.Value ' Set Speed
Timer7.Enabled = True ' Timer start
Shape3.BackColor = vbGreen

End Sub

dumdamnldennnd¥uvesiiHZyeIMANUAL BY MOUSE DOWN
Private Sub Command5_MouseUp(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "BUTTON STATUS"
Timer7 Enabled = False
Out pwrite, &H0
Shape3.BackColor = vbRed

End Sub

dfmiFimsadnandasvesifs ZYBIMANUAL BY MOUSE DOWN
Private Sub Commandé_MouseDown(Button As Integer, Shift As Integer, X As Single, Y As
Single)
Label7.Caption = "TEST ON -Z"

Timer8.Interval = HScroli1.Value ' Set Speed
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Timer8.Enabled = True ' Timer start
Shape3.BackColor = vbGreen

End Sub

daudFamnldesnndiuvest]u-ZysIMANUAL BY MOUSE DOWN
Private Sub Command6_MouseUp{Button As Integer. Shift As Integer, X As Single, Y As
Singie)
Label7.Caption = "BUTTON STATUS"
Timer8.Enabled = False
Out pwrite, &HO
Shape3.BackColor = vbRed

End Sub

Wan$UCHECKRUN
Function checkRun()

If checkX =1 And checkY =1 Then
checkRun = True

End If

If frmTools.chkStop = 0 Then
If checkX =1 And checkY = 1 And checkZ = 1 Then
frmTools.Command4 Click 'in order to input the next line
End If

End If

temp = temp + 1

End Function

damdafinzdnngluneudunsnveamsitlalunsy
Private Sub Form_1.cad()
checkX =1
checkY =1
checkZ =1

temp =0



Me.Lefi=0
Me.Top=0
'Me.Width= 10150

'Me.Height = 10210

pwrite = &H378

pread = &H379

Out pwrite, &HO

Label7.Caption = "POSITION STATUS"
Labell4.Caption = "POSITION STATUS"
Label10.Caption = "X: ST"
Label32.Caption ="Y: ST"
Label33.Caption = "Z: ST"
Label20.Caption = "GoToPositionX"
Label21.Caption = "GoToPositionY"
Label22.Caption = "GoToPositionZ"
Timerl.Interval = 1

Timer23.Interval = 1

Timer2.Interval = 1

HScrolll.Min = 10

HScroll} Max =]

HScrolll.Value = 5

GoToPositionX = 0

GoToPositionY = 0

GoToPositionZ = 0

CountX =90

CountY =0

CountZ =0

Timer9.Enabled = False 'detect timer9,10,11 on when first srcoll
Timer10.Enabled = False

Timerl 1.Enabied = False

Timer]3.Enabled = False
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Timerl4 . Enabled = False
Timer15.Enabled = False
‘MsgBox "PLEASE SET THE VALUES IN SETTING BOX!!'"", vbOKOnly

End Sub

AIUAIGIFORM TERMINATE
Private Sub Form_Terminate()
justRun =0

End Sub

dUAVEIFORM UNLOAD
Private Sub Form_Unload(Cancel As Integer)
justRun = 0

End Sub

gaumdsvesscroliilfideudfuninuia
Private Sub HScrolll Change()
Label9.Caption = HScrolll .Value

End Sub

dnmFTIMERIA lunsSummnmeuensumedamnu
Private Sub Timer1 Timer(}
N = Inp(pread)
Label2.Caption = N
Select Case N
Case 126, 120 'No contact on hmit switch
IblStatus.Caption = "EDM CONTROLLER PROGRAM"
Command].Enabled = True
Command2.Enabled = True
Command3.Enabled = True
Command4.Enabled = True

Command6.Enabled = True



Command ! 2.Enabled = True
Command]13.Enabled = True
Command14.Enabled = True
Command15.Enabled = True
Command17.Enabled = True

Case 118, 112 'contact on pinl5 +x

Out pwnite, &H40 "cut off electric current drilt
Command?.Enabled = False
Command!13.Enabled = False
Timer4.Enabled = False

Timerl13.Enabled = False

Timerl 8.Enabled = False

Case 110, 104 'contact on pinl3 -x

Out pwrite, &H40 'cut off electric current drill
Command]l .Enabled = False
Command12 . Enabled = False
Timer3.Enabled = False

Timer9.Enabled = False

Timer17.Enabled = False

Case 94, 88 ‘contact on pinl2 +y

Out pwrite, &H40 'cut off electric current dnll
Command3.Enabled = False
Commandl4.Enabled = False
TimerS.Enabled = False

Timer10.Enabled = False

Timerl19.Enabled = False

Case 254, 248 'contact on pinl1 -y

Out pwrite, &HA40 "cut off electric current drill
Command4.Enabled = False
Commandl5.Enabled = False
Timer6.Enabled = False

Timerl4.Enabled = False
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Timer20.Enabled = False

Case 238, 232 'contact pinl3,11 -x -y
Out pwrite, &H40 'cut off electric current drill
Commandl.Enabled = False
Command12.Enabled = False
Timer3.Enabled = False
Timer%.Enabled = False
Timeri7.Enabled = False
Command4.Enabled = False
Command15.Enabled = False
Timer6.Enabled = False
Timerl4.Enabled = False
Timer20.Enabled = False

Case 86, 80 'contact pinl 5,12 +x +y
Out pwrite, &H40 "cut off electric current drill
Command2.Enabled = False
Command]3.Enabled = False
Timer4.Enabled = False
Timerl3.Enabled = False
Timer18.Enabled = False
Command3.Enabled = Faise
Command14.Enabled = False
Timer5.Enabled = False
Timer1®.Enabled = False
Timerl9.Enabled = False

Case 78, 72 'contact pin1 3,12 -x +y
Out pwrite, &H40 'cut off electric current dnill
Commandl.Enabled = False
Command12.Enabled = False
Timer3.Enabled = False
Timer9.Enabled = False

Timer17.Enabled = False
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Command3.Enabled = False
Commandl4.Enabled = False
Timer5.Enabled = False
Timer10.Enabled = False
Timerl9.Enabled = False

Case 246, 240 'contact pin15,11 +x -y
Out pwrite, &H40 'cut off electric current drill
Command2.Enabled = False
Commandl3.Enabled = False
Timer4.Enabled = False
Timer13.Enabled = False
Timer18.Enabled = False
Command4.Enabled = False
Command15.Enabled = False
Timer6.Enabled = False
Timer|4.Enabled = False
Timer20.Enabled = False

‘contact on checkpoint

End Select

End Sub

dMMTITIMER +Y¥09MANUAL DATA INPUT

Private Sub Timerl0 Timer()

checkY =0

Increase’Y
End Sub
Function Increase Y {)
1f GoToPositionY > CountY Then
Shape2.BackColor = vbGreen

Label32.Caption = "Y: +ON"

Forj=1To 2 * Mid(CInt(GoToPositionY - fixY), 1, 1)

If SelfTimer Then' Check SelfTimer



Out pwrte., &HC

CountY = CountY + (1 / Text5.Text) " 1/x is number of pulse per Imm

Labell5.Caption ="1"

Label21.Caption = "GoToPositionY = " & GoToPositionY & " deltaY =" & deltaY & "

CountY =" & CountY
Sleep (0.6)
Else
Out pwrite, &H3
Labell5.Caption = "¢"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Next |
Else

Label32.Caption ="Y: OFF"
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Label21.Caption = "GoToPositionY =" & GoToPositionY & " deltaY =" & deltaY & " CountY

=" & CountY
Timer10.Enabled = False
Shape2.BackColor = vbRed
checkY = 1

checkRun

End If

End Function

§IuAMTITIMER +XY8IMANUAL DATA INPUT

Private Sub Timer9 Timer()

checkX =0

IncreaseX
End Sub
Function IncreaseX()
If GoToPositionX > CountX Then
Shapel.BackColor = vbGreen

Label10.Caption = "X: +ON"



Fori=1To 2 * Mid(CInt{GoToPesitionX - fixX), 1. 1)
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H3
CountX = CountX + (1 / Text4.Text) ' 1/x is number of pulse per Imm
Label13.Caption="1"
Label20.Caption = "GoToPositionX = " & (GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & (CountX)
Sleep (0.6)
Else
Out pwrite, &H2
Labell3.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Next i
Else
Labell0.Caption = "X: OFF"
Label20.Caption = "GoToPositionX = " & (GoToPositionX) & " deltaX = " & deltaX & ™
CountX =" & (CountX)
Timer9.Enabled = False
Shapel.BackColor = vbRed
checkX =1
checkRun
End If

End Function

g IuAIFITIMER -X¥8IMANUAL DATA INPUT
Private Sub Timer13 Timer()
checkX =0
DecreaseX
End Sub
Function DecreaseX()

If GoToPosittonX < CountX Then



Shapet.BackColor = vbGreen
Labell0.Caption = "X: -ON"
Fori=1To 2 * -Mid(CInt{(GoToPositionX - fixX}, 1.2)
If SelfTimer Then " Check SelfTimer
Out pwrite, &H1
CountX = CountX - (1 / Val(Text4.Text}) ' 1/x is number of pulse per Imm
Labell3.Caption = "1"
Label20.Caption = "GoToPositionX = " & (GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & (CountX)
Sleep (0.6)
Else
OQut pwrite, &HO
Label13.Caption = "0"
End If
SelfTimer = Not SelfTimer ’ toggle SelfTimer
Next i
Else
Label10.Caption = "X: OFF"
Label20.Caption = "GoToPositionX = " & (GoToPosttionX) & " deltaX =" & deltaX & "
CountX =" & (CountX)
Timer13.Enabled = False
Shapel.BackColor = vbRed
checkX = |
checkRun
End If

End Function

B INMEITIMER -YY8IMANUAL DATA INPUT
Private Sub Timerl4 Timer()
checkY =0

DecreaseY

End Sub
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Function DecreaseY()
If GoToPositionY < CountY Then
Shape2.BackColor = vbGreen
Label32.Caption="Y: -ON"
Forj=1 To 2 * -Mid(CInt{GoToPositionY - fixY), 1, 2)
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H4
CountY = CountY -~ (1/ Text5.Text)' 1/x is number of pulse per lmm
Labell5.Caption="1"
Label21.Caption = "GoToPositionY =" & (GoToPositionY) & " deltaY =" & deltay & "
CountY =" & (Count¥)
Sleep (0.6)
Else
Out pwrite, &HO0
Label15.Caption = "0"
End If
SelfTimer = Not Self Timer ' toggle SelfTimer
Next ]
Else
Label32.Caption ="Y: OFF"
Label21.Caption = "GoToPositionY = " & (GoToPositionY) & " deltaY =" & deltaY & "
CountY =" & (CountY)
Timer14.Enabled = False
Shape2.BackColor = vbRed
checkY = 1
checkRun
End If

End Function
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FIuMFITIMER +Ze9MANUAL DATA INPUT
Private Sub Timerl1_Timer()
checkZ =0
IncreaseZ
End Sub
Function IncreaseZ()
If GoToPositionZ > CountZ Then
Shape3.BackColor= vbGreen
Label33.Caption = "Z: +ON"
1f SelfTimer Then ' Check SelfTimer
Out pwnte, &H20
CountZ = CountZ + (1 /2 * Text6. Text) ' 1/x is number of pulse per 1mm
Labell6.Caption="1"
Label22.Caption = "GoToPositionZ = " & GoToPositionZ & " deltaZ =" & deltaZ & "
CountZ =" & CountZ
Else
Out pwrite, &H30
Label16.Caption ="0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Else
Label33.Caption = "Z: OFF"
Label22 Caption = "GoToPositionZ =" & GoToPositionZ & " deltaZ =" & deltaZ & " CountZ =
" & CountZ
Timerl1.Enabled = False
Shape3.BackColor = vbRed
checkZ =1
Debug.Print checkZ
checkRun
End If

End Function
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#IUAEITIMER -ZveaMANUAL DATA INPUT
Private Sub Timer15_Timer()
checkZ =10
DecreaseZ
End Sub
Function DecreaseZ()
1f GoToPositionZ < CountZ Then
Shape3.BackColor = vbGreen
Label33.Caption = "Z: -ON"
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H10
CountZ = CountZ - (1 /2 * Text6.Text}' 1/x is number of pulse per Imm
Labell6.Caption = "1"
Label22 Caption = "GoToPositionZ = " & (GoToPositionZ) & " deltaZ = " & deltaZ & "And
CountZ =" & (CountZ)
Else
Out pwnite, &HO
Label16.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
Eise
Label33.Caption = "Z: OFF”
Label22.Caption = "GoToPositionZ = " & (GoToPositionZ) & " deltaZ = " & deltaZ & "And
CountZ = " & (CountZ)
Timerl5.Enabled = False
Shape3.BackColor = vbRed
check?Z =1
checkRun
End If

End Function



n'auﬁﬁ"waaﬂ::STARTmaaMANUAL DATA INPUT
Public Sub Command?_Click() 'START check in any conditions
DoEvents
Debug.Print "emd7 was clicked”
fixX = CountX
fixY = CountY
fixZ = CountZ
If Text] Text="" Then
Textl. Text="0"
Timer9.Enabled = False
Timer13.Enabled = False
Timer10.Enabled = False
Timerl14.Enabled = False
Timerli.Enabled = False
Timerl5.Enabled = False
Elself IsNumerie{Textl.Text) Then
SelfTimer = False
deltaX = Text!.Text - GoToPositionX
GoToPositionX = Text] Text
If deltaX = 0 Then
Timer9.Enabled = False
Timer13.Enabled = False
Elself deltaX > 0 Then
checkX =0
Timer9.Interval = HScrolll. Value
Timer9.Enabled = True
Timer13.Enabled = False
Elself deltaX < Q Then
checkX =0
Timer13.Interval = HScroll1l.Value
Timer13.Enabled = True

Timer9.Enabled = False
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End If
Else
MsgBox "Please insert only numeric number in X box.”, vbOKOnly
Timer9.Enabled = False
Timerl3.Enabled = False
Timer10.Enabled = False
Timerl4.Enabled = Faise
Timer!1.Enabled = False
Timerl5.Enabled = False

End If

If Text2.Text = "" Then
Text2. Text="0"
Timer9.Enabled = False
Timerl3.Enabied = False
Timer10.Enabled = False
Timerl4.Enabled = False
Timerl1.Enabled = False
Timer15.Enabled = False
Elself IsNumeric(Text2. Text) Then
SeifTimer = False
deltaY = Text2.Text - GoToPositionY
GoToPositionY = Text2. Text
If deltaY = 0 Then
Timeri0.Enabled = False
Timeri4.Enabled = False
Eiself delta¥Y > 0 Then
checkY =0
Timerl10.Interval = HScroll1.Value
Timer] 0.Enabled = True
Timerl4.Enabled = False

Elself deltaY < 0 Then
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checkY =0

Timerl4.Interval = HScrolll.Value

Timer14.Enabled = True

Timer10.Enabled = False

End If
Else
MsgBox "Please insert only numeric number in Y box.", vbOKOnly
Timer%.Enabled = False
Timer13.Enabled = False
Timer10.Enabled = False
Timer14.Enabled = False
Timerl{.Enabled = False
Timerl5.Enabled = False

End If

If Text3.Text="" Then
Text3. Text="0"
Timer9.Enabled = False
Timer13.Enabled = False
Timer10.Enabled = False
Timerl4.Enabled = False
Timer11.Enabled = False
Timer15.Enabled = False
Elself IsNumeric(Text3.Text) Then
SelfTimer = False
deltaZ = Text3.Text - GoToPositionZ
GoToPositionZ = Text3.Text
If deltaZ = 0 Then
Timer11.Enabled = False
Timerl5.Enabled = False
Elself deltaZ > 0 Then

checkZ =0
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Timerl !.Interval = HScrolll. Value
Timerl1.Enabled = True
Timerl5.Enabled = False
Elself dettaZ < 0 Then
checkZ =0
Timer15.Interval = HScrolll.Value
Timer15 Enabled = True
Timerl 1.Enabled = False
End If
Else
MsgBox "Please insert only numeric number in Z box.", vbOKOnly
Timer9.Enabled = False
Timerl3.Enabled = False
Timerl0.Enabled = Faise
Timer14 Enabled = False
Timerl1.Enabled = False
Timer15.Enabled = False
End If
End Sub

dauAIE Ve STOPYBIMANUAL DATA INPUT
Private Sub Command8 Click() 'STOP
Labell4.Caption = "BUTTON STATUS"
Timer9.Enabled = False
Timerl10.Enabled = False
Timerl1.Enabled = False
Timer]3.Enabled = False
Timerl4.Enabled = False
Timerl5.Enabled = False
Out pwrite, &HO

End Sub
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i!'mﬁ1&"wm1]uRESET COUNTW8IMANUAL DATA INPUT
Private Sub Command9_Click()
Labell4.Caption = "BUTTON STATUS"
Command8.Enabled = True
CountX =10
CountY =0
CountZ =0
Text]. Text="0"
Text2.Text="0Q"
Text3. Text="0"
GoToPositionX = 0
GoToPositionY =0
GoToPositionZ = 0
deltaX =0
deltaY =0
deltaZ =0
Label10.Caption = "RESET COUNT"
Label20.Caption = "GoToPositionX = " & GoToPosiionX & " deltaX = " & deltaX & " CountX
=" & CountX
Label21.Caption = "GoToPositionY = " & GoToPositionY & " deliaY =" & deltaY & " CountY
=" & CountY
Label22.Caption = "GoToPositionZ = " & GoToPositionZ & " deltaZ = " & deltaZ & " CountZ =
" & CountZ

End Sub

ﬂ"Juﬁ‘I&:’\‘ITl]\dER +XUaIDISTANCE CONTROL BY ONE CLICK
Private Sub Timer17 Timer()
Label10.Caption = "MACHINE ON WORK"
Shapetl.BackColor = vbGreen
H SelfTimer Then ' Check SelfTimer
Out pwrite, &H3

Labell9.Caption = "1"
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Labell3.Caption = "1"
Label20.Caption = "GoToPositionX =" & (GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & CoumtX
CountX = CountX + (1 / Val(Textd.Text)) ' 1/x is number of pulse per Imm
GoToPositionX = GoToPositionX + (1 / Val(Text4.Text})
A=A+ 1" count
Label29.Caption = "WORK"
Else
Out pwrite, &H?2
Label19.Caption = "0"
Label13.Caption = "0"
End If

SelfTimer = Not SelfTimer ' toggle SelfTimer

[Label18.Caption = A
If Not (X <> A) Then 'X=A
Timerl7.Enabled = False
Out pwrite, &HO
Label29.Caption = "> Stop <"
Label20.Captiocn = "GoToPositionX = " & (GoToPositionX) & " deltaX = " & deltaX & "
CountX = " & CountX
Label10.Caption = "X: OFF”"
Shapel.BackColor = vbRed
End 1f

End Sub

§uMFSTIMER -XveDISTANCE CONTROL BY ONE CLICK
Private Sub Timer18_Timer()
Label10.Caption = "MACHINE ON WORK"
Shapel.BackColor = vbGreen
If SelfTimer Then ' Check SelfTimer

Out pwrite, &H1
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Label19.Caption="1"
Labell3.Caption="1"
Label20.Caption = "GoToPositionX = " & {GoToPositionX} & " deltaX = " & deltaX & "
CountX =" & CountX
CountX = CountX - (1/ Val{Text4.Text)) ' 1/x is number of pulse per Imm
GoToPositionX = GoToPositionX - (1 / Val(Textd.Text))
A=A+ 1 count
Labei29.Caption = "WORK"
Else
Out pwrite, &HO
Labell9.Caption = "0"
Labell3.Caption = "0"
End If

SelfTimer = Not SelfTimer ' toggle SelfTimer

Labell18.Caption = A
If Not (X <> A} Then
Timer!8.Enabled = False
Out pwrite, &HO
Label29.Caption = "> Stop <"
Label20.Caption = "GoToPositionX = " & {(GoToPositionX) & " deltaX =" & deltaX & "
CountX =" & CountX
Labe]10.Caption = "X: OFF"
Shapel.BackColor = vbRed
End If

End Sub

UM ETIMER +Y¥8aDISTANCE CONTROL BY ONE CLICK
Private Sub Timer19 _Timex()
Label32.Caption = "MACHINE ON WORK"
Shape2.BackColor = vbGreen

If SelfTimer Then ' Check Self Timer
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Out pwrite, &HC
Label19.Caption="1"
Labell5.Caption ="}{"
Label2].Caption = "GoToPositionY = " & (GoToPositionY) & " deltaY =" & deltaY & "
CountY =" & CountY
CountY = CountY + {1/ Text5.Text) ' 1/x is number of pulse per Imm
GoToPositionY = GoToPositionY + (1 / Val(Text4.Text))
B=B+ | 'count
Label29.Caption = "WORK"
Else
Out pwrite, &H8
[abel19.Caption = "0"
Labell5.Caption ="0"
End If

SelfTimer = Not SelfTimer ' toggle SelfTimer

Labell8.Caption =B
If Not (Y <> B) Then
Timer19.Enabled = False
Out pwrite, &HO
Label29.Caption = "> Stop <"
Label21.Caption = "GoToPositionY = " & (GoToPositionY) & " delta¥Y = " & deltaY & "
CountY =" & CountY
Label32.Caption = "Y: OFF"
Shape2.BackColor = vbRed
End If

End Sub

AIUAINITIMER - Y¥PIDISTANCE CONTROL BY ONE CLICK
Private Sub Timer20 Timer()
Label32.Caption = "MACHINE ON WORK"

Shape2.BackColor = vbGreen



I SelfTimer Then ' Check SelfTimer
Out pwrite, &H4
Label19.Caption ="1"
Labell5.Caption="1"
Label2].Caption = "GoToPositionY =" & (GoToPositionY) & " delta¥ =" & delta¥ & "
CountY =" & CountY

CountY = CountY - (1 / Text5.Text) ' 1/x is number of pulse per Imm
GoToPositionY = GoToPositionY - Val((1 / Text4.Text))
B=B+ 1'count
Label29.Caption = "WORK"

Else
Out pwrite, &HO
Label19.Caption = "0"
Label15.Caption = "0"

End If

SelfTimer = Not SelfTimer ' toggle SelfTimer

Label18.Caption = B
If Not (Y <> B) Then
Timer20.Enabled = False
Out pwrite, &HO
Label29.Caption = "> Stop <"
Label21.Caption = "GoToPositionY = " & (GoToPositionY) & " deltaY =" & deltaY & "
CountY =" & CountY
Label32.Caption ="Y: OFF"
Shape2.BackColor = vbRed
End If
End Sub

@ IuAEITIMER +ZY8IDISTANCE CONTROL BY ONE CLICK
Private Sub Timer21 Timer()

Label33.Caption = "MACHINE ON WORK"
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Shape3.BackColor = vbGreen
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H30
Label19.Caption ="1"
Labell6.Caption="1"
Label22.Caption = "GoToPositionZ = " & (GoToPositionZ) & " deltaZ = " & deltaZ & "
CountZ =" & CountZ
CountZ = CountZ + (1 /2 * Text6.Text) ' 1/x is number of pulse per Imm
GoToPositionZ = GoToPositionZ + (1 / Val{Text4.Text))
C=C+1'count
Label29.Caption = "WORK"
Else
Out pwrite, &H20
Labell19.Caption = "0"
Labell6.Caption = "Q"
End If

SelfTimer = Not SelfTimer ' toggle SelfTimer

Label18.Caption = C
If Not (Z <> C) Then
Tuner21.Enabled = False
Out pwrite, &HO
Label29.Caption = "> Stop <"
Label22.Caption = "GoToPositionZ = " & (GoToPositionZ} & " deltaZ = " & deltaZ & "
CountZ =" & CountZ
Label33.Caption ="Z: OFF"
Shape3.BackColor = vbRed
End If

End Sub
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§auMFITIMER -ZeDISTANCE CONTROL BY ONE CLICK
Private Sub Timer22 Timer()
Label33.Caption = "MACHINE ON WORK"
Shape3.BackColor = vbGreen
If SelfTimer Then ' Check SelfTimer
Out pwnite, &H10
Labell9.Caption="1"
Label16.Caption ="1"
Label22.Caption = "GoToPositionZ = " & (GoToPositionZ) & " deltaZ = " & deltaZ & "
CountZ =" & CountZ
CountZ = CountZ - {1 /2 * Text6. Text) ' 1/x is number of pulse per Imm
GoToPositionZ = GoToPositionZ - (1 / Val(Text4. Text))
C=C+ 1 count
L.abel29.Caption = "WORK"
Else
Out pwrite, &H0
Label19.Caption = "0"
Label16.Caption = "Q"
End If

SelfTimer = Not SelfTimer ' toggle SelfIimer

Label18.Caption=C
If Not {Z <> C) Then
Timer22.Enabled = False
Out pwrite, &HO
L.abel29.Caption = "> Stop <"
Label22.Caption = "GoToPositionZ =" & (GoToPositionZ) & " deltaZ = " & deltaZ & "
CountZ =" & CountZ
Label33.Caption = "Z: OFF"
Shape3.BackColor = vbRed
End If

End Sub
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g IMAMFITIMER $#1munsz0rveDISTANCE CONTROL BY ONE CLICK
Private Sub Timer23_Timer() 'set pulse value
If Option7.Value = True And IsNumeric{Text4.Text) Then
X = Textd.Text * 10
Elself Option8.Value = True And IsNumeric{Text4.Text) Then
X = Textd.Text
Elself Option9.Value = True And IsNumeric(Text4.Text) Then
X =Text4.Text/ 10

End If

1f Option7.Value = True And IsNumeric(Text5.Text) Then

Y = Text5.Text * 10

ElseIf Option8.Value = True And IsNumeric{Text5.Text) Then
Y = TextS5.Text

Elself Option9.Value = True And IsNumeric(Text5.Text) Then
Y = Text5.Text/ 10

End If

If Option7.Value = True And IsNumeric(Text6.Text) Then

Z = Text6.Text * 10

Elself Option8.Value = True And IsNumeric{Text6.Text) Then
Z = Text6.Text

Elself Option9.Value = True And IsNumeric{Text6.Text) Then
Z = Text6.Text/ 10

End If

End Sub

TIUMTITIMER +XU48IMANUAL BY MOUSE DOWN
Private Sub Timer3_Timer()
If SeHTimer Then ' Check SelfTimer

Out pwrite, &H3



Label7.Caption="1"
Else
Out pwrite, &H2
Label7.Caption="0"
End If
SelfTtmer = Not SelfTimer ' toggle SelfTimer

End Sub

d1uAITIMER -XYBIMANUAL BY MOUSE DOWN
Private Sub Timer4 Timer()
If SelfTimer Then ' Check Self Timer
Out pwrite, &H]1
Label7.Caption ="1"
Else
Out pwrite, &HO0
Label7.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle Self Timer
End Sub

H"Juﬁm;"ﬁTIMER +Y¥8IMANUAL BY MOUSE DOWN
Private Sub TimerS Timer()
If SelfTimer Then ' Check SelfTimer
Out pwrite, &HC
Label7.Caption="1"
Else
Out pwrite, &H8
Label7.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer

End Sub
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dIuMFITIMER -Y¥eMANUAL BY MOUSE DOWN
Private Sub Timer6 Timer()
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H4
Label7.Caption="1"
Else
Out pwrite, &HO
Label7.Caption ="0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer
End Sub

daUAFITIMER +Z¥0aMANUAL BY MOUSE DOWN
Private Sub Timer7_Timer()
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H30
Label7.Caption="1"
Else
Out pwrite, &H20
Label7.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer

End Sub

dauMFITIMER -ZY8SMANUAL BY MOUSE DOWN
Private Sub Timer8_Timer()
If SelfTimer Then ' Check SelfTimer
Out pwrite, &H10
Label7.Caption ="1"
Else

Out pwrite, &HO
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Label7.Caption = "0"
End If
SelfTimer = Not SelfTimer ' toggle SelfTimer

End Sub

fIUMTITIMER vesnanfegiiu
Private Sub Timer2 Timer{) ' time
Label6.Caption = Now

End Sub
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MAANHIN Y

iﬂ‘llm‘l 4 DXF to G-Code Converter

Tisunanguves frmMDI (mheasivesdmunsmlasiaghiludlda
» 4 dw 8 [ dy ] ¥ ] o'.; Y L4
Tuduvesesuiiflunmsmmuasiiugiuaegvosmiaau uasda ifuaaanasy
) Ed
anaapdieimsidla llsunsw Al
- frmTools ﬁawﬁ'wha Tools
frmGCD AoN11A139 G-CODE

- frmDrawing Aontie1e Work Space

Private Sub MDIForm Load()
Me.Left = 25
Me.Top = 25
Me. Width = 15350
Me.Height = 11000
frmTools.Show
frmGCD.Show
frmDrawing.Show

End Sub

Private Sub SmnuGCD_Click()
frmGCD.Show

End Sub

Private Sub SmnuMContreller _Click()
frmMANUAL.Show
End Sub

Private Sub SmnuTooels Click()

frmTools.Show
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End Sub

Private Sub SmnuWrkSpace_Click()
frmDrawing.Show

End Sub

Tsunsua 1183 frmTools (WA INYUMIRIINAKY

¥
1 o a o

[} [4 dy a0 1 Y o 9 m'
Tudvesdesuilezdislusieg Tivimifia e iudsi
] ’ ¥ L d

- 1fu Import 19idending IWagiam (+ dxn fReaman/asIaiui 1da vediuenain
nisutlauilud Iheuda feesouaasgnimvos Induundiane Work Space 1880
9/
Al
' o 0 dy F=1 A A F 4 0 @ o as Y a Y
1}y Draw ndanatjuil ezfinsuaasnavesyiidolmaud limids laainiian G-
CODE

- 1y run I5dsldinSeanaiimanadagaagufia)sing imiwing Work Space

- ﬁll Close 1%?]?11113’1&51'1& DXF to G-Code Converter

mydszmadnls
Public iFileNum, 1FileNum?2, check, checkAcDb As Integer
Public DataVar, DataVar2, txtExport As String
‘Public CheckX, CheckY, CheckZ As Integer
Public CHK, chkStop, n As Integer
Public X22, Y22 As Single
Dim X(3), Y(3) As Single
Public X1, X2, X3, Y1, Y2, Y3 As Single
Dim 11,12, 13,J1,J2,33,K1, K2, K3 As Single
Public O As String
Public G, iFileNum3, num, j, xx, yy, 2z, i, jj, justRun, GConditton As Integer
Dim SPACE(5) As Integer
Dim al, a2, a3, a4, a5, a6, R, PP1, PP2 As Double
Private Declare Sub Sleep Lib "kemel32" (ByVal dwMilliseconds As Long)

Public chkRunclick As Boolean
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Dim myArray(100) As String
Dim PicArrayX(100), PicArrayY{(100). PicArrayR(100) As Integer
Dim 02 As String

Dim iiv, seq, bb As Integer
msdszmaiandumeg

. .. o o ° kY 4 Py o
1. Function AcDbCondition() - #anguihyadoyasaanswazideavasglnmluliia
d ar ¥ o A “yJ nyw b ] 1] hl
+ dxf panuuny B ludmlsvenisti ly19ae 11 Haldaailudiudens do ns
Y 3 A o 3 Y ¥ i ‘ﬁ -
Aumigadeyavoginmniduidu wozmsaumgadoyaveaginminiulanay i
5wazDoARaL

Function AcDbCondition()

'Circle Loop--m-===-=-mmmmerome oo
If DataVar = "AcDbCircle” Then
checkAcDb=1
Line Input #iFileNum, DataVar2
If DataVar2 = 10 Then
Line Input #iFileNum, DataVar2
X(3) = Val(DataVar2)
End If
Line Input #1FileNum, DataVar2
If DataVar2 = 20 Then
Line Input #iFileNum, DataVar2
Y{3) = Val(DataVar2)
End If
Line Input #iFileNum, DataVar2
Line Input #iFileNum, DataVar?
Line Input #iFileNum, DataVar2
if DataVar2 = 40 Then
Line Input #iFileNum, R
End If

Line Input #iFileNum, DataVar?



Line Input #iFileNum, DataVar2
If DataVar2 = "AcDbArc” Then
Line Input #iFileNum, DataVar2
Line Input #iFileNum, P}
Line Input #iFileNum, DataVar2

Line Input #iFileNum, P2

X(1) = Round(X(3) + R * Cos(P1 * 3.141/ 180))

Y(1) = Round(Y(3) + R * Sin(P1 * 3.141/ 180))

X(2)=Round(X(3) + R * Cos(P2 * 3.141 / 180))
Y(2) = Round(Y(3) + R * Sin(P2 * 3.141/ 180)}

Else
X(2) = Val(R) + Val(X(3))
Y{(2}=Y(3)
X(1)=X(2)
Y(1)=Y(2)
End If
"X(1),Y(1)=start
'X(2),Y(2)=end
'X(3),Y(3)=center
'Pl=stan radius
"P2=end radius
'R=radius
iFileNum?2 = FreeFile
If check = 1 Then
Open txtExport For Output As #iFileNurn2
Elself check > 1 Then
Open xtExport For Append As #iFileNum?2

End If
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if check = 1 Then
Print #iFileNum?2, "G90"

End If

If Not ((X22 = X(1)) And (Y22 = Y(1))) Then

'Print #1FileNum?2, "G00 X0Y0 Z0"

Print #iFileNum?2, "G00 Z" & -1

Print #iFileNum?2, "G00 X" & CInt{X(1)); " Y" & CInt(Y(1))

Print #iFileNum2, "G01 Z" & txtDepth

End If

109

Print #iFileNum2, "G03 X" & CInt{X{(3)); " Y" & CInt(Y(3)); " I" & CInt(X(2)); " I" &

Clnt(Y(2)

'"Print #iFileNum2, "G00 Z” & txtThick.Text + 2

Close #iFileNum?2
X22=X(2)
Y22=Y(2)

End If

'End Circle Loop

'Line LOOp-----r=-rmeemmnme e

If DataVar = "AcDbLine" Then
Dim X1, X2, Y1, Y2 As Single
checkAcDb =2
Line Input #iFileNum, DataVar2
If DataVar2 = 10 Then
Line Input #iFileNum, X1
Xi=Vval(X1)
End If
Line Input #iFileNum, DataVar2
If DataVar2 = 20 Then
Line Input #iFileNum, Y1

Y1 =Val(Y]D)



End If
Line Input #iFileNum, DataVar2
Line Input #iFileNum, DataVar2
Line Input #iFileNum, DataVar2
If DataVar2 = 11 Then
Line Input #iFileNum, X2
X2 = Val(X2)
End If
Line Input #iFileNum, DataVar2
If DataVar2 = 21 Then
Line Input #1FileNum, DataVar2
Y2 = Val(DataVar2)

End If

iFileNum2 = FreeFile
If check = 1 Then
Open txtExport For OQutput As #iFileNum2
"Print #1FileNum?2, "&--"
Print #iFileNum?2, "G90"
Elself check > 1 Then
Open txtExport For Append As #iFileNum?2
End If

If Not ((X22 =X1) And (Y22 = Y1)) Then

Print #1FileNum2, "G00 2" & -1

Print #iFileNum2, "G00 X" & CInt(X1); " Y" & ClInt(Y1)
Print #iFileNum2, "G01 Z" & txtDepth

End If

Print #iFileNum?2, "G01 X" & CInt(X2);" Y" & CInt(Y2)
Print #iFileNum?2, "G00 Z" & txtThick.Text + 2

‘Print #iFileNum2, "G00 X0 Y0"

Close #iFi1leNum?2
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‘Store the old co-ordinates in order to compare with the new one
X22=X2
Y22=Y2

End If

"End Line Loop--======--—=--s===msmmmmeemmeev ——-

End Function

2. Function ExportPath() — farsuin/nsge Inagunme axn Iiiu TWdiitus 18ac.nc)
et 1u 1 unsius Weiudas A an sumesn IWdindwa Tools i
SwazBonded

Function ExportPath()
Dim checkingChar As String
Dim charSequence, i As Integer
For i=1 To Len(frmTools.txtimport. Text)
checkingChar = Mid(frmTools txtImport. Text, i, 1)
If checkingChar = "." Then
charSequence =i
i = Len(frmTools.txtImport. Text)
EndIf
Next i

txtExport = Left(frmTools.txtImport. Text, charSequence) & "nc"

End Function

3. Function FindChar() - Handufumdumiaiulssavesd 1daus sﬁ'mfumﬁu"l"ﬂuﬁa
w3 v TN UM IR X uag Y 9In1iuiin1sn s X ung v udade s
17319 Milling Controller (fmMANUAL) iig#1n3fia ToniinonsiFeadai

Function FindChar()
G = Len(0)

j=1



xx =99
yy =99

zz =99

'Find space for each line input
Forn=1To G
If Mid(O, n, 1) ="" Then
SPACE(j)=n
=it
End If
Nextn

SPACE() = Len(O) + ]

'Find X
Forn=1To G
If Mid(O, n, 1) = "X" Then
XX=n
EndIf

Next n

'Find Y
Forn=1To G
If Mid{O, n, 1)="Y" Then
yy=n
End if

Nexin

'Find Z
Forn=1To G
If Mid(O, n, 1)="Z" Then

ZZ=n
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EndIf

Nextn

"--Find First Value: either X, Y.Z
“Hundred>>3
If (SPACE(2) - SPACE(1)-2)=3 Then
"2" is an amount of chars which are a space and "X" or "Y" or "Z"
If (Mid(O, SPACE(1) + 1. 1) = ("X")) Then
12 = Mid(O, xx + 1, 3)
frmMANUAL.Textl. Text = 12
Elself (Mid(O, SPACE(1) + 1, 1) = ("Y")) Then
J2=Mid(O,yy + 1, 3)
frimMANUAL.Text2.Text = J2
Elself (Mid(O, SPACE(1) + 1, 1) = ("Z")) Then
K2 =Mid(O, zz + 1, 3)
frmMANUAL.Text3.Text = K2
Endif
"“Ten>>2
Elself (SPACE(2) - SPACE(1) - 2) = 2 Then
If (Mid(O, SPACE(1) + 1, 1) = ("X")) Then
12 =Mid(O, xx + 1, 2)
frimMANUAL .Textl.Text =12
Elself (Mid(O, SPACE(1) + 1, 1}=("Y")) Then
J2=Mid(O,yy +1,2)
frmMANUAL.Text2. Text = J2
Elself (Mid(O, SPACE(1) + 1, 1) =("Z")) Then
K2 = Mid(Q, zz + 1, 2)
frmMANUAL . Text3.Text = K2
EndIf
".Less than ten>>1

Elself (SPACE(2) - SPACE(]1) - 2) = | Then



If (Mid(O, SPACE(1) + 1, 1) = ("X")) Then
12 = Mid(O. xx + 1. 1)
frmMANUAL.Text] . Text = 12
Elself (Mid(O, SPACE(1) + 1. 1) = ("Y")) Then
12 =Mid(O, yy + 1, 1)

frmMANUAL.Text2.Text = J2

Elself (Mid(O, SPACE(1) + 1, 1) = ("Z")) Then
K2=Mid(O,zz+ 1, 1)
frimMANUAL . Text3.Text = K2
EndIf
End If
'--Find Second Value: either Y,Z
If (SPACE(3) - SPACE(2) - 2) = 3 Then
""2" is an amount of chars which are a space and "Y" or "Z"
If (Mid(O, SPACE(2) + 1, 1) = ("Y™)) Then
J2 =Mid(0, yy + 1, 3)
frmMANUAL.Text2. Text = J2
Elself (Mid(O, SPACE(2) + 1, 1) = ("Z2")) Then
K2 =Mid(O, zz+ 1, 3)
frimMANUAL.Text3. Text = K2
End If
Elself (SPACE(3) - SPACE(2) - 2) = 2 Then
If (Mid(O, SPACE(2)+ 1, 1) = ("Y")) Then
J2=Mid(O, yy + 1, 2)
frmMANUAL. Text2. Text = J2
Elself (Mid(O, SPACE(2) + 1, 1) = ("Z")) Then
K2 =Mid(0, zz + 1, 2)
frmMANUAL . Text3.Text = K2
End If
Elself (SPACE(3) - SPACE(2) - 2)= 1 Then
I (Mid(O, SPACE(2) + 1, 1) = ("Y")) Then
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J2=Mid(O.yy + 1. 1)
frmMANUAL . Text12. Text = J2
Elself (Mid(O, SPACE(2) + 1, 1) = ("Z")) Then
K2 = Mid(O,zz+ 1, 1)
frimMANUAL.Text3.Text = K2
End ¥
End If
'—-Find First Value: can be only z
If (G- SPACE(3) - 1) = 3 Then
K2 =Mid(0, zz + 1, 3)
frmMANUAL.Text3.Text = K2
Elself (G - SPACE(3)- 1) =2 Then
K2 =Mid(O, zz + 1, 2)
frmMANUAL . Text3. Text = K2
Elself (G- SPACE(3)- 1)=1 Then
K2=Mid{O, zz+ 1, 1)
frmMANUAL . Tex13.Text = K2

End If

frmMANUAL Start

End Function
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4. Function ACos(ByVal number As Double) As Double - ﬂqnwummmmwmmxﬁa

=t L) ¥ o Al t . 1 ' Ao 3w
llﬂTiﬁUﬂcl,‘h'ﬁﬂﬂ‘]iu IWBY 11 arccosine 1&ﬁ$ﬁ0ﬂ1‘ﬂﬂ1u’)u"lﬂﬂﬂﬂllﬂ

'arc cosine

" error if NUMBER is outside the range [-1,1]

Function ACos(ByVal number As Double) As Double

number = CInt(number)

If Abs(number) <> 1 Then

ACos = 1.5707963267949 - Atn{number / Sqr(] - (number * number)))

Elself number = -1 Then
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ACos=3.14159265358979
Elself number =1 Then
ACos = 0 '(implicit)
End If

End Function

5. Function FindChar_cir() - HafdFuilnd 1AL Function FindChar UA& M5 UM I
o "y asy o ] & oy , v A
auvuadusinves ldannuienagyenan Falidoyannaaael
X - Awnu X ¥839Aguina1aanan
Y - LAY Y 1933AfuanaIeInay
1- AN X Y099ALU NNANYATATIOUDINIAA
J - AMAU Y 99390 NNANTATAMIOYDIMI AR

.:'l o 4 D 1 YPor o
*TUure auM avale A1 X %$1ﬂ‘iﬂ1ﬁvﬁl\1’Nﬂﬂ1}

Function FindChar cix()
G = Len(Q)

i=1

'Find space for each line input
Forn=1ToG
If Mid(O, n, 1)="" Then
SPACE(j) = n
G+
End If

Next n

'Find X
Forn=1To G
If Mid(O, n, 1) ="X" Then
XX =n

End If



Nextn

Find Y
Forn=1To G
If Mid(O, n, 1}="Y" Then
yy=n
End If

Nextn

'Find i
Forn=1To G
If Mid(O, n, 1) = "1" Then
H=n
End If

Nextn

Find j
Forn=1ToG
It Mid(O, n, 1) =")" Then
B=n
End If

Nextn

'--Find Value: either X,Y,1,]
--START

'--Find Second Value: X

"“Hundred>>3

If (SPACE(2) - SPACE(1) - 2) = 3 Then

™2" is an amount of chars which are a space and "X"
If (Mid(O, SPACE(1) + 1, 1}= ("X")) Then

12=Mid(O, xx + 1, 3)



al=12

End If

"“Ten>>2
Elself (SPACE(2) - SPACE(1) - 2) = 2 Then
If (Mid(Q, SPACE(I) + 1, 1) = ("X")) Then
12=Mid(O, xx+ 1,2)
al =12

End If

".Less than ten>>1

Elself (SPACE(2) - SPACE(1) - 2) = 1 Then

If (Mid(O, SPACE(1) + 1, 1) =("X")) Then
12=Mid(O,xx + 1, 1)
al =12

End If

End If

--Find Second Vajue: Y

If (SPACE(3) - SPACE(2) - 2) = 3 Then
"2" is an amount of chars which are a space and "Y"
If (Mid(O, SPACE(2)+ 1, 1) =("Y")) Then
J2=Mid(O,yy + 1, 3)
a2=]2

End If

Elself (SPACE(3) - SPACE(2) - 2) = 2 Then
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If (Mid(O, SPACE(2) + 1. 1)=("Y")) Then
122=Mid(0,yy+1,2)
a2=J2

End If

Elself (SPACE(3) - SPACE(2)-2)=1 Then
If (Mid(O, SPACE(2) + 1, 1) = ("Y")) Then
12 = Mid(0, yy + 1, 1)
a2=1]J2

End If

End If

--Find Second Value: I

If (SPACE(4) - SPACE(3) - 2) = 3 Then
™2™ 1s an amount of chars which are a space and "I"
If (Mid(0, SPACE(3) + 1, 1) = ("I")) Then
12=Mid(Q,ii+1,3)
a3=12

End If

Elself (SPACE(4) - SPACE(3) - 2) =2 Then
If Mid(O, SPACE(3) + 1, 1) = ("I")) Then
12 =Mid(O,1i + 1, 2)
a3 =12

End If

Elself (SPACE(4) - SPACE(3)-2)=1 Then

If (Mid(O, SPACE(3) + 1, 1) = ("1")) Then

119



12=Mid(O.1i+ 1, 1)
a3 =12
End If

End If

'--Find First Value: J

If (G - SPACE(4) - 1) = 3 Then
If (Mid(O, SPACE(4) + 1, 1) = ("J")) Then
12 = Mid(0, jj + 1, 3)
ad =12

End If

Elself (G - SPACE(4) - 1) = 2 Then
If (Mid(O, SPACE(4) + 1, 1) =("]")) Then
J2=Mid(O, jj + 1, 2)
ad =]2

End If

Elself (G - SPACE(4) - 1) = 1 Then
If (Mid(0, SPACE(4) + 1, 1) = ("J")) Then
12 = Mid(0, jj + 1, 1)
ad =12

End If

End If

a5 = CIm(frmMANUAL.CountX)
a6 = Clni(frmMANUAL .CountY)
circleCo

End Function
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6. Function circleCo() - Hafauii 19vaamias s fiagunisnan iedelufmihans
Milling Controller clﬁ"v‘hﬂﬁﬁﬂﬁlﬁﬂﬁi’ﬂllﬂ
Function cir¢leCo()
'al,a2 1s a center
'a3,a24 is an end-pt

'a5,a6 is a st-pt
R = Sqr(((al - a3) * (al - a3)) + ((a2 - a4) * (a2 - a4)))

PP1 = (180 * ACos((a§ -al)/R}))/3.14
PP2 = (180 * ACos((a3 -al)/R))/3.14

Debug.Print "R =" & R & ", PP1 =" & CInt(PP1) & "," & "PP2 = " & CInt(PP2)

If CInt(PP1) <> CInt(PP2) Then
'Start pt.
If (al > a5) And (a2 > a6) Then 'Quadt3
PP1=PP1 + 2 * (180 - PP1)
Elself (a1 < a5) And (a2 > a6é) Then 'Quadt4
PP1 =360- PPI
End If

'End pt.
If (al > a3) And (a2 > a4) Then 'Quadi3
PP2=PP2+2*{180-P2)
Elself(al < a3) And {a2 > a4) Then 'Quadt4
PP2 =360 - P2
End If
End If
PP1 = Clnt(PP1 * 10)/ 10
PP2 = CInt(PP2 * 10)/ 10
Debug.Print"R="& R &",PP1="& PP1 & "." & "PP2 =" & PP2

DrawCircle



122

End Function

Function DrawCircle()
chkStop = 1

If PP1 > PP2 Then

zero =

"y1=Rsin(P1*pi/180)
" y2=Rsin(P2*pi/180)
"x1=Rcos(P1*pi/180)

' x2=Rcos(P2*pi/180)

For1="P1 Te 360 Step 0.005

If imMANUAL.chkStopClick = False Then

X1 =R *Cos(PPI * Pi/ 180)

Y1 =R *Sin(PP]1 * Pi/ 180)

fimMANUAL . Textl.Text = X1
fIMMANUAL . Text2. Text= Y1
frmMANUAL .Start

If frmTools.chkStop = 1 Then

Do While f mMANUAL.checkX = 0 Or fimMANUAL .checkY =0

DoEvents
Sleep (40)

Loop

End If

End If
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End If

Next i

For i = zero To PP2 Step 0.005

If frmMANUAL .chkStopClick = False Then

X2 =R * Cos{PP2 * Pi/ 180)

Y2 =R * Sin{(PP2 * Pi/ 180)

frmMANUAL Textl.Text = X2
frmMANUAL . Text2. Text = Y2
frmMANUAL .Start

If frmTools.chkStop = 1 Then

Do While frmMANUAL.checkX = 0 Or frmMANUAL .checkY =0

DoEvents
Sleep (40)

Loop
End If
End If

End If

Next

Elself PP2 > PP1 Then

zero=10

"y1=Rsin(P1*pi/180)

" y2=Rsin(P2*pi/180)

' x1=Rcos(P1*pi/180)
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" x2=Rcos(P2*pi/180)

Fori=PP1 To PP2 Step 0.005

If frmMANUAL.chkStopClick = False Then

X1 =R *Cos(PP1 * Pi/ 180)
Y1 =R *Sin(PP1 * Pi/ 180)

frmMANUAL.Text1.Text = X1
frimMANUAL . Text2.Text = Y1
frmMANUAL .Start

If frmTools.chkStop = 1 Then

Do While frmMANUAL .checkX = 0 Or frmMANUAL .checkY =0

DoEvents
Sleep (40)

Loop

End If
End If
End If

Next i

Elself PP1 = PP2 Then

'zero =0

"y1=Rsin(P1*pi/180)

" y2=Rsin(P2*pi/180)

' x1=Rcos(P1*pi/180)
' x2=Rcos(P2*pi/180)

Fori= 0 To 360 Step 0.005
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If fimMANUAL .chkStopClick = False Then
X1=(R* Cos(i *3.14159 / 180)) + al

Y1=(R *Sin( *3.14159/ 180)) + a2

frimMANUAL.Text]. Text = CInt(X1)

frmMANUAL . Text2. Text = CInt(Y'1)

frimMANUAL Start
If frmTools.chkStop = 1 Then

Do While fnMANUAL.checkX = 0 Or fImMANUAL checkY =0

DoEvents
Sleep (40)

Loop

End If
End If
Next i
End If
chkStop =0
bb=bb+ 1
Run?

End Function

b 4
a LY

. - .. oy Ay ‘o G asy Ao o ' {]
7. Function FindGCondition() - #enguiilsaunimidss lnandashnuegiugy

'
6 o o o

mdatlsznn iy liiesituddantoniiluiigansa mdadatag lamadeuriada
‘lﬂ"ﬁ'qﬂﬁ'ﬁmuﬂ wazfdasauuaanay

Function FindGCondition()

GCondition = 99

If Mid(O, 1, 3} = "G90" Then

Elself Mid(O, 1, 3) = "G00" Then



GCondition =0
'Out pwrite, &H40
FindChar

'MoveABS

Elself Mid(O, 1, 3) = "GO1" Then

GCondition = |
'Out pwrite, &HO
FindChar

"MoveABS

Elself Mid(O, 1, 3) = "G03" Then

GCondition =3
FindChar cir
'MoveABS
'Out pwrite, &HO
bb=bb -1

End If

End Function

o 1 A ' ; ) a W
8. Wendudesi azuananii1a1a Import tianaiju Import NBYUUMIIAII Tools

Private Sub Command!_Click()
frmImport.Show

End Sub

o o ' ::y = ¥ : = & ¥ ¥ ]
9. HenFudoosil vzilaniimraianuan fmMDI Failunihawainiuaueg

Private Sub Command2_Click()
frmMDI. Hide
End Sub

10. Sub Convert() — azifivad Iaanutlaslald 3l Wd mwsas 1910 Function

»
ExportPath 131602106A031
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Sub Convert()
frmDrawing. WrkSpace.Cls
If frmDrawing.chkGridint Mod 2 = 1 Then

frmDrawing.Grid
End If

check = 1

checkAcDb=0

X22=0

Y22=0

iFileNum = FreeFile

Open txilmport.Text For Input As #iFileNum

ExporiPath

Do

Line Input #iFileNum, DataVar
AcDbCondition

Loop Until checkAcDb <> 0

check = check + ]

Do
Line Input #iFileNum, DataVar
AcDbCondition

Loop Until DataVar = "ENDSEC"

Open txtExport For Append As #iFileNum?2
Print #iFileNum2, "G00 Z" & -1
Print #iFileNum?2, "G00 X0 YO"

Primt #FileNum2, "---&"
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Close #iFileNum?
Close #iFileNum

frmGCD.Show

Open txtExport For Input As #iFileNum
DataVar = Input(LOF(iFileNum), #iFileNum)
frmGCD.xtGCD. Text = DataVar

Close #iFileNum

readfrmGCD

End Sub

1. Sub readfrmGCD() - Jumsenusa IAaainmiha1e G-CODE Waiiienss Towidied
msnldoulass 1aandld
Sub readfrmGCD()
Dim Lineln As String
Dim k As Integer
Lineln = fimGCD.ottGCD. Text
k=1
num = |
Fori= 1 To Len(Lineln)
If Asc(Mid(Lineln, i, 1)) = "13" Then
myArray(num) = Mid(Lineln, k, i - k)
num = num + 1
k=1+2
End If
Next i
showPic
End Sub
Function FindChar2(O As String)
G=Len(O)

j=1
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'Find space for each line input
Forn=1To G
I[fMid(O, n, 1}="" Then
SPACE()=n
=it
End If
Nextn

SPACE(j)) = Len(O) + 1
End Function

12. Sub show Pic() - 1Futlassinaind WWamadludoyaiozii liuasagUiniang work
Space a9 11
Sub showPic()

ForC=1To 100
PicArrayX(C) =""
PicArrayY(C) =""

: PicArrayR(C)=""

Next C

v =20
nv=1v+1

seq=1

02 = myArray(iiv)

Do While Not 02 = "---&”

02 = myArray(3iv)

'If Mid(o2, 1, 6) = "GO0 Z-" Then

If Mid{o2, 1, 5) = "G00 Z" Then

PicArrayX(seq) = "HELLO"
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PicArrayY(seq) = "HELLO"
Elself (02 = "GO0 X0 YO" And myArray(iiv + 1} = "---&") Then
Timerl.Enabled = True
‘DrawPic
Elself Mid(02. 1, 5) = "GO0 X" And Not myAsray(iiv + 1) = "---&" Then
FindChar2 (02)
PicArrayX(seq) = Mid(02, SPACE(1) + 2, SPACE(2) - SPACE(]) - 2)
PicArrayY(seq) = Mid(02, SPACE(2) + 2, SPACE(3) - SPACE(2)- 2)
Elself Mid(o2, 1, 5) = "GOl Z" Then
seq = seq - 1
Elself Mid(o2, 1, 5) = "GO1 X" Then
FindChar2 (02)
PicArrayX(seq) = Mid(o2, SPACE(1) + 2, SPACE(2) - SPACE(1) - 2)

PicArrayY(seq) = Mid(02, SPACE(2) + 2, SPACE(3) - SPACE(2) - 2)

Elself Mid(02, 1, 5) = "G03 X" Then
FindChar2 (02)
'In case of a full circle
If PicArrayX(seq - 1) = Mid(o2, SPACE(3) + 2, SPACE(4) - SPACE(3) - 2) And
PicArrayY(seq - 1) = Mid(o2, SPACE(4) + 2, SPACE(5) - SPACE(4) - 2) Then
PicArrayX(seq - 1) = "HELLO"
PicArrayY(seq- 1) = "HELLO"
PicArrayX(seq) = "C" & Mid(02, SPACE(1) + 2, SPACE(2) - SPACE(1) - 2)
PicArrayY(seq) = Mid(o2, SPACE(2) + 2, SPACE(3) - SPACE(2) - 2)
PicArrayR(seq) = Mid(o2, SPACE(3) + 2, SPACE(4) - SPACE(3) - 2) - Mid(o2, SPACE(1)
+2,SPACE(2) - SPACE(1)-2)

If Mid(myAurray(iiv + 1), 1, 5) = "GOt X" Then

seq = seq + |
PicArrayX(seq) = Mid(02, SPACE(3) + 2, SPACE(4) - SPACE(3) - 2)

PicArrayY(seq) = Mid(02, SPACE(4) + 2, SPACE(S) - SPACE@4) - 2)



End If
End If
End If

seq = seq + 1

v =iv+ |
Loop
seq = seq - |

Debug.Print "This is seq” & seq
ForB=1 Toseq
Debug.Print PicArrayX(B)
Debug.Print PicArrayY(B)
Debug.Print PicArrayR(B)

Next B

Foriii=1Toseq- ]

If Not PicArrayY(iii) = "HELLO" Then
If Val(PicArrayY(iii)) > 60 Then

PicArrayY (i) = Trim(Val(PicArrayY(iii)) - (2 * (Val(PicArrayY(iii)) - 60)))
Elself Val(PicArrayY (iii)) < 60 Then

PicArray Y (iii) = Trim(Val(PicArray Y(iii)) + (2 * (60 - Val(PicArrayY(iii)))))

End If
End If

Next 111

End Sub

13. Sub DrawPic() — W1dayah 14910 Sub ShowPic 111 UluARIHANMIIA1 Work

Space

Sub DrawPic()

Foriii=2 Toseq -2

If Not Mid(PicArrayX(ii), 1, 1) ="C" Then
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If Not PicArmrayX(ii1 + 1) = "HELLO" Then
If Not PicArrayX(iii) = "HELLO" Then
frmDrawing. WrkSpace.Line (Val(PicArrayX(iii)), Val(PicAmrayY(i1i)))-
(Val(PicArrayX(ii + 1)), Val{PicAmrayY(iii + 1))), QBColer(14)
End If
End If
Else
Tf Not PicArrayX(iti + 1) = "HELLO" Then
"If Not PicArrayX(iit) = "HELLO" Then
frmDrawing. WrkSpace.Circle (Val(Mid(PicArrayX(iii), 2, Len(PicArrayX(ii1)))),
Val(PicArrayY (ii1))), Val{PicArrayR(ii)). QBColor(14)
'End If
'End If
End If
Next 111

End Sub

14, fafuiivanuiion Draw fvthiane Tools gnnn Tasez WSen §amiadfususn
N
Private Sub Command3 Click()
frmDrawing. WrkSpace.Cls
If frmDrawing.chkGridInt Mod 2 = 1 Then
frmDrawing.Grid
End If
readfrmGCD

End Sub

15. Sub Run2() - Wanduilaindanistud Inandsiniste
Sub Run2()
DoEvents

frimMANUAL.Show
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If justRun = 0 Then
chkRunclick = True
justRun = justRun + i

End If

O = myArray(bb)

If Not Mid(O, 1,4) = "-—-&" Then
FindGCondition

Else
justRun =0

End If

bb=bb + 1

End Sub

16. ﬂaﬁﬂfs’uﬁﬁmmﬁ’aﬂn Run finthaa Tools gnna avez 115 en14911 Function Run2
8 niavnfuendoyanamuannmiian G-copk Wius IRadias fuvia
Private Sub Command4 Click() 'Run button
frimMANUAL .chkManual = False
Dim Lineln As String
Dim k As Integer
Lineln = frimGCD.xtGCD. Text
k=1
nam = |
Fori= 1 To Len{Lineln)
If Asc(Mid(Lineln, i, 1)) = "13" Then
myArray(num) = Mid(Lineln, k, 1 - k)
num = num + |
k=1+2
End If
Next 1
Run2

End Sub
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17. ResFuiidamuileding nan fmTools
Private Sub Form_Ioad()
chkRunclick = False
chkStop =0
JustRun=0
bb=2

Me.Left = 3200

Me.Top=0

'Me. Width = 3200

'Me.Height = 7210
End Sub

a0 e ¢ deiq Y a o o a0 Y
18. HaddFudesini IndwesilF1uG endrdamsuansgufinginig Work Space
Private Sub Timer1 Timer()
DrawPic

End Sub

Tusunsaenv83 frmimport (niheaieidenidlumnindhid)
Tudvemeiud Hineden Wandemsaniui 1én Taoisemansldiden
Tnfanan wﬁﬂﬁﬁag}‘lu"lﬂi{ﬁuq waze Indlu Indined
Function importFile()
Dim filename As String
filename = Dirl.Path & "\" & Filel.filename
Debug.Print (filename)
frmTools.txtimport. Text = filename
Me.Hide
1f Not Mid(filename, Len(filename) - 2, Len(filename)) = "dxf" Then
MsgBox "Invalid file type, please select *.dxf file.", vboklnly, "ERROR!"
Else
frmTools.Convert
End If

End Function



Private Sub Filel DbIClick()

mmportFile

End Sub
Private Sub Command! Click()

importFile

End Sub

Private Sub Command2_Click()
Me.Hide

End Sub

Private Sub Dirl Change()
Filel.Path = Dirl.Path

End Sub

Private Sub Drivel Change()
Dir!.Path = Drivel .Drive

End Sub

Tsunsuguves frmGCP (mihmananadlsanuaudy)

Private Sub Form Load()
Me.Left =0
Me.Top=0
Me.Width = 3200
Me.Height = 10200

End Sub
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li)sunsuauves frmGCD (ﬂﬁ1d1annaﬂaﬁﬁnﬁuﬂamﬁ'a)
nistlszmannls

Private DrawingPen As String

Pnivate XStart, YStart, XOld, YOId As Single

Private chkFirstClick, chkForMouseMove As Integer

Pnivate chkGrid As Boolean

Public chkGridInt As Integer

athizmaaifuaiag
1. Waﬁ%’udaui’fﬁmmf}@iju Grid UUN111A13 Work Space nna
Private Sub cmdGrid_Click()
chkGridInt = chkGridInt + 1
If chkGridInt Mod 2 = 1 Then
Grid
xtCmdLine Caption = " *Grid On"
Else
Timerl Enabled = False
WrkSpace.Cls
xtCmdLine.Caption = " *Grid Off"
End If

End Sub

2. WenFudeuiliaudiony Valid Area gana 1ag valid arca AovaUWANISHINUA
ﬁ' @ o o Qv dﬂ’ o &
winsnamimnlsualgstiaunsofinuld
Private Sub cmdVArea_Click()
WrkSpace.Line (0, 120)-(80, 80), QBColor{4), B
End Sub
Y [ :1” ° A A ¥ ot = o v : 1
3. WQﬂ‘HﬂUﬂUU'ﬂNWULM@‘Mﬂ'ﬁ1“21?11’314']%'1\3 Work Space jﬂﬂllﬂ'l'iﬂ'l"r’iuﬂ’ﬂ1wuj'luﬁ'lﬂ"|
E
VYoIHU AL NI
Private Sub Form Load()
Me.Left = 3200

Me.Top = 1800



Me. Width = 11950

Me Height = 8350

chkForMouseMove =0
chkGnd = True
chkGrdInt =0

End Sub

4. Sub Grid - MuthAaaudUgrid VUMYIAI1 Work Space

Sub Grid()

WrkSpace.Line (0, 10)-(190, 10), QBColor(1)
WrkSpace.Line (0, 20)-(190, 20), QBColor(1)
WrkSpace.Line (0, 30)-(190, 30), QBColor(1)
WrkSpace.Line (0, 40)-(190, 40), QBColor(1)
WrkSpace.Line (0, 50)-(190, 50), QBColor(1)
WrkSpace.Line (0, 60)-(190, 60), QBColor(1)
WrkSpace.Line {0, 70)-(190, 70), QBColor(1)
WrkSpace.Line (0, 80)-(190, 80), QBColor(1)
WrkSpace.Line (0, 90)-(190, 90), QBColor(1)

WrkSpace.Line (0, 100)-(190, 100), QBColor(1)
WrkSpace.Line (0, 110)-(190, 110), QBColor(1)

WrkSpace.Line (0, 120)-(190, 120), QBColor(1)

WrkSpace.Line (10, 0)-(10, 120), QBColor(1)
WrkSpace.Line (20, 0)-(20, 120), QBColor(1)
WrkSpace.Line (30, 0)-(30, 120), QBColor(1)
WrkSpace.Line (40, 0)-(40, 120), QBColor(1)
WrkSpace.Line (50, 0)-(50, 120), QBColor(1)
WrkSpace.Line (60, 0)-(60, 120), QBColor(1)
WrkSpace.Line (70, 0)-(70, 120), QBColor(1)
WrkSpace.Line (80, 0)-(80, 120), QBColor(1)
WrkSpace.Line (90, 0)-(90, 120), QBColor(1)
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WrkSpace.Line (100, 0)-(100, 120}, QBColor(1)
WrkSpace.Line (110, 0)-(110, 120), QBCelor(1)
WrkSpace.Line (120, 0)-(120, 120), QBColor(1)
WrkSpace.Line (130, 0)-(130, 120), QBColor(1)
WrkSpace.Line (140, 0)-(140, 120), QBColor(1)
WrkSpace.Line (150, 0)-(150, 120), QBColor{1)
WrkSpace.Line (160, 0)-(160, 120), QBColor(1)
WrkSpace.Line (170, 0)-(170, 120), QBColor(1)
WrkSpace.Line (180, 0)-(180, 120), QBColor(1)
WrkSpace.Line (190, 0)-(190, 120), QBColor(1)

End Sub
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MAHUIN I

2! da o a d
mnmsquaqﬂn'smﬂmnmwnﬁ

a1 1an#19ANaN1T 19914 ULN2001A-ULN2002A

1S72

.f_;

ULN2001A-ULN2002A
ULN2003A-ULN2004A

SEVEN DARLINGTON ARRAYS

» SEVEN DARLINGTONS PER PACKAGE

= OUTPUT CURRKENT 500mA PER DRIVER

IRC0mA PEAK]

DUTPUT VOLTAGE 50y

INTEGRATED SUPPRESSION DHD

INDUCTIVE LOADS

s DUTRPUTS CAN EBE PARALLELED FOR
HIGHER CIUIRRENT

» TTUCMOSPMOS:DTL COMPATIBLE INFPUTS

a INPUTS PINNED CPPOSITE DUTPUTS TO
SIMPLIFY LAYDUT

DES FOR

DESCRIPTION

The UULNZOOIA. UULN2002A UJLN20D3  and
ULNZO4A are high voltage | high current darkngton
armays each contanung seven open sollector dar-
lington pairs with commuon emitters Each channel
rated at S00mMA and can withstand paak currants of
BIOMA. Suppression diodes are ncluded for induc-
tive Inad driving and the mpuls are pinhed apposite
he autnuts o simphfy hoard fayow

The four versions interface to all common logic fami-
hes !

LLNZGA1A Senegfal Pumase, DTL, TTL, PROS.
CHOS
ULN23024 14-26V PMOS
ULNZ003A Y TTL. CRCS
| ULN2CG2A f-15V CMOS. PRIOS

These versatile devites are useful for driving a wide
range of tbads including sclznoids . refavs LC mo-
tars. LED displays filament famps. thermal print-
heads and high power buffers

The ULNZOOTA2002A:2003A and 2004A are sup-
phed i 13 pin plastic TIF packages with a copper
leadframe to reduce thermal resistance They
avaslable also in small cutlne package (SO 16
DEN2001D20020: 2002020040

o

are
as

February 20602

N

o

DIP18

ORDERING NUMBERS: ULN2DOTA2ZASAMA

S016

ORDERING NUMBERS: ULN200:02D:30:40

PIN CONNECTICON

(YR | D‘)v 15 OUT 3
>

N 2 2 D’cw } 15 OUT 2

WA 3 {>- e e outa
1 Pi-e

N & ]l - D!‘T“ ; ]|3 outT &
L 4

N5 & ,{>‘ . lfﬂ]u QuT §
. e

INE 6 Dﬁ;v -“ﬁ]!l CUT €
. ’ -

IN 7 TR Dﬁ-‘? : 10 ouT 7
]

GND 8 -pie ls SRS ooes
5. 107741

o
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

SCHEMATIC DIAGRAM

r—n—n(:?n PO
! :
: .
Rty Sg S GUHTY -
U ; 10580 R -y ot
NU_T A e M Ty ‘f\ lT ;
i ; § ) * Y ¢
| 720 i
' La_"f r 1280 ELTs G ‘
) ; { e !
[ E— 'H’ __________ } H
EACH CRIVER (I . . — s
£ACH DRIVER 5 VR
Seres ULN-2001A Seres ULN-20024
feach draer {each dnver;
- P COM s M
210 P T 0.5k0 ¢ o
INGF—— 1 =7 t .J_ i IND- g~} e} ;
. -+ *\ I e t Y
] . ! | ~
1 i
i 7260 ) kA | I 720 I ‘
VR S I T e e )
. - : P
L - == IA' Lo - —~-t d
EACH DHivER oo e EACH ORIYEH 595k
Seres ULN-20023A Seres ULN-20044
teach drver: {each driver}
ABSOLUTE MAXIMUM RATINGS
Symboel Parameter Value Unit
Ve Qutput Voitage 50 ¥
Vi Input veltage for ULN2002AD - 2003AD - 230440, 20 V
i Continuous Co'lectar Current 500 ma
ly Contirgcus Base Carent 25 mA
Tt Operating Ambient Temperature Range -20t0 83 C
Tatg Slerage Tempeatute Range -55t0 150 c
T Junction Temperature 180 C
THERMAL DATA
Symbel Parameter DiP1§ sO18 unit
R j-3mx Thermal Resis:ance Junclioh-ambien; KMax, 70 120 CHW
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

ELECTRICAL CHARACTERISTICS Ty = 2570 unless ctherwise spaiified;

Symbal Parameter Test Conditions Min. Typ. | Max. | Unit | Fig.
sz Jdutpyr Leakage Surent Yoz = AW a0 ui 1 ota
Tems = 70 2, Vg = 50V HAlY UA 13
Tsm== 10 C
for ULN2032A
Viz = GOV V= BV B0 wA | In
Tor ULN20C4A
Yoz = BV, V= W 500§ wA | Iz
kYT Cerector-emetter Saturation Iz = 120mA, lg = 280pA co i Y 2
Voltage Iz = 200 MmA. Ig = 350uA i1 ki 2
Iz = 250mA. g = 500uA 2 z
b on Input Current for ULN23Q24 v, 352 125 mA 2
for ULN20224, v, = 3 88 9% 135 ma | 2
for ULNZOCJA. ¥ = 5V Q.34 mA 3
V= a2y 1 45 mA 3
hrse Input Current Tems = T3 C. 1z = E00pA 53 5] uA 4
g input Yoltage Viez = 2V Y ]
for ULN2032A
fo = 200mA 3
for ULN2003A
f- = 230mA 24
- = 25CmA 2.7
i- = A%0mA 3
for ULNZ0C4A
e = 12EMA a
iz = 200mA 5]
iz = 27TSmA 7
l= = 350MA 8
(B JC Forward Current Gain for ULN20J 1A
Voo = 2¥ 12 = 320mA 1300 Z
Z Input Capac:lance B 24 pF
tecr Turnch Delay Time D5 Vindiv, 025 f us
=g Turm-off Delay Time 05 Vi 0.5, D25 i us
Ik Ciamp Dicde Leakage Cumrent | Ve = S0V a0 A b
Tome =70 C. Ve = 5OV 00 A )
Ve Ciamp LCicde Forward Yeilage | 1= = 350mA b7 2 Y 7
7]
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TEST CIRCUITS
Figure 1a. e
OPEN  YcE T
lcex -
OPEN Vi h
P
—i—
T
- - 5-%71%
Figure 2. o
OPEN
OPEN
Vi _—
S s l =
L
Figure 4. A
O Ve 3
(;;ih I‘"\LE I
I i E “
O > L o
i vV =
I | : L
5-5118 =
Figure 6. e
Yp
;
OPEN
In ’ | .V l
DPEN X,
&_D}‘—w
5- 198
5-3127 ¢ ‘
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

Figure 8: Collector Current versus inpus Current Figure 9: Collector Current versus Saturation
 f g
Joltage

RN

Ic Difail I
A, l {mA;
Tj=25°C

oud A L
100 Z Z 400 TE:QEIC /
/

/ ’
bAax / / flax
ann

ot (K]
/ SL
- / /

/ /4@“;,“ f/ TYPICAL
152 100
/ SV

€3
<2

[

3 100 200 303 400 500 IBluA; ne ns 10 15 Veelsaty
Figure 10: Peak Collector Cumrent versus Duty Figure 11: Paak Coliector Current versus Duty
Cycle Cycle
I peak Sageas lc peak DEeIEETL
fmAY— T I T T A S
- NUMBEER OF S0TVE SUT2LT (mA) Tamb=70°C
\ T = L > b ‘SO I E-\J
¥ 2 - = Z c i ¥
Q\\\\“ N
'\ k \ M i &\ 2
“C‘C‘ _ N —— \.‘\.D ‘
=70 3
;l[?gt;ﬁ»?b ¢ \\ St \ : R
PN ' v o L e
00 200 g —
/ \ [——
Ice 100 P
K INBER OF ACTIVE ©JTRUT
. N R T

g 20 40 60 8C bC 0 20 40 &80 B¢ 10 CC
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DM o e OUTLINE AND
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. MECHANICAL DATA
ai 041 0520
B | 077 155 | 0.0% 0385
55 3020
21 028 a.3i0
2 20 0787
E £5 2335
e 254 ] :00
el 1778 a700
F 7.4 D282
! a1 0221
L 3.3 5330
S o e DIP16

| e

=T

p

D
O MM mMr]rl
L ]
[T
1 8
T J J LT T

L1 L1

o

3]
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ULN2001A - ULN2002A - ULN2003A - ULN2004A

OUTLINE AND

MECHANICAL DATA

DIM. mm inch
MIN. | TYP. { MAX_{ MIN. | TYP. | MAX.
A LI 0.36%
at 01 025 1033 nole
a? EA) D35
B 035 .26 ) 0.014 0318
ol 019 G20 (D37 0319
C 38 3020
Cl 450 itvp
!_

Dyl s {y 284 02%4
E 5.6 62 | D225 0244
e 1.27 g.080
23 8.8% 330

Fily| 3¢ 4 |orss 0157
G 446 A% 1 0as 0234
L 153 127 10018 0053
] J.R2 0.324
5 &max )

S0O16 Narrow

(1) D and F do oot inc uds mold flash or protrusions. o ¢ fash of potusions shall not exgeed G 18mm s 05 reh.

[

i
LA

\
!‘:l“

o <O

—

D
M
fﬂﬂﬂﬂﬂﬂﬂﬁ
* )
1 8

goouououd

L}

™

=

3

7
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ULNZ001A - ULN2002A - ULN2003A - ULN2004A

Slormasen frised i bdlieves o 2¢ actwrate and reliohle  bFoweviEr TANCrcekectionics assumes no resgensibiity for the conse-
querces of use of such infoaraticn no” for any 1~Tingement of paents or other Aghic of tnd paries wrich may resdt “om te use Nc
dicense 1s granted by mip:caton of otherwas under any oaten of patent nghie of STViccoectonies. Spetifitatie ares:oned = this
cubledticn are s.bjeel 1o changs witiou: norce. This puldcation s.persedes Snd repe3ces &l i4omiaten previously supchied. STH-
aroefectronis podolie ate nol Sutherized fo- use 35 ontcal COMnomENs in life suppon cavioss O systens withal: evpress writen

SERrval of TR Crosit TR o3,
The ST icQ0 s 3 registered acemark of S Microslecticn ¢s
THiigcelzeronics ~ Frnted £ italy — Al Rughts Reservas
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2.2 1enensgiien31¥a LM124

National
Semiconductor

LM124/LM224/LM324/LM2902
Low Power Quad Operational Amplifiers

General Description

The LMZ4 senes consists of fournekependent. high gan,
internaly  frequensy  compensated operational amplitiers
which were designed specifically t opstats from a singlz
pwet Supply aver & wide range of vollages. Opsraticn fom
split posveer supplies is alsa possibde amd the low power
suppdy current drain is indepandent ot the magnitude o the
povesr supply vellage.

Appheation areas nchude wansducsr amplifiers. DC gain
bizcks and alf the conventional op amp circuits which now
ran be more easily implementsd i single power supply
systems. Fer example. the L1240 senes can be diectly
opsrated off of the standard +3V povesr supply voltage which
is used in digital systeins anr will easily le the required
interface elestronizs without requming the adlitional 15V
e supphes

Unique Characteristics

= n the iinsar mode the input common-made voltage
range includes ground and the cutput voltage can also
wing 1o ground. e#ven though operated from only a
singhe pover supply voltage

B The untty gain cross frequency s tsmpeiaturs
compansatad

® The input bias current 15 atso temperiture compensated

Alghst 2008

Advantages

» Efiminztes need for dual supplies

= Foui intemnally compensated op amps 10 a sngle
packags

s dirsctly sensing near GND and Vo, als
1o GND

®» Compaticle vath all fomis of gk

® Power drain suitable for battery operation

Features
m |nternally frequency compensated for unity gain
» Large DC veltage gain 120 <46
» Wide bandwieth junity gaini 1 MHz
itempsrature compensated)
m Wids power supply range:
Single supply 3V 1o 32V
or dual supplies  +1 .5V to 2 16Y
w Very 0w supply current drain (707 par —essentially
ndependent of supply voltage
8 Low input Liasing cunem 45 nA
dlempsrature compensated)
® Low inpud offset voltage 2 mv
and offset surrent 5 nA
= Input common-node vollage range mcludes grounc
m Difterential input voitage range equal 1o the poweer
supply vilate
m Limge sutput voltage swang GV to W~ 18

Connection Diagrams

Dualdn-Line Package

L LR R LS WL & END DT DT dNEND L futedt 3
" 1] 12 L] ki L
D)
] i 7; 1 5 B ?
AUIFUT i meal el ' mA T INFYT T PETRY 7
AR
Top View

Order Number LM124J. LM124AJ, LIA1244/883 (Nate 23, LM124A.01883 (Note 15, L2244,
LM223AJ. L3240, LM324M. LI32410X, LM324AM, LM32aAMX, LM2502M, LM2902MX. LM323aN. LM324AN.
LM324MT. LM324MTX or LM2902N LM124A0R0OML and LM124AJROMLY: Note 30
See NS Package Number J14A, M14A or N14A

o 2004 Hatioral S2mcondustor Conkation

Wi natenal eom

steljdwy |euoneredo pend lemod Mo Zo6ZIWT/ZENT/PZZNT/PZ LW
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Connection Diagrams toatres:

S TRUT Y [:i [ ‘: ALTEYT &
mFET - :i tl HF.T4-
INFLD e :j :] NE T2t
w—a m2aw P

NFUT 2 Ij :0:] HF.1 3t
KT 2= I:,Ti _g_'__ul HF.] 5=
CUTR.T? [:: | : UTRYT Y

2t

Order Number L124AW/883. LM124AWG/883, LM 124W/883 or LN 124WG/883
LM123AWRGNL and LM124AWRGML VilNote 5
See NS Package Number W14B
LM124AWGROML and LM124AWGRAMLViN:te 31
See NS Package Number WG14A

Note 1: LA124A available pod JMEES10 14006
Note 2: Lh4124 avallable per JM3B5 1011005
Note 3; See STD MA DWG S9R2R9508 or Radioden Trdaont Devics

Schematic Diagram iah ampitier

GD b A 4.4 GD 1044
a5
Qb
4
T
@7 ul LY
ot 1]
Re
(LTI = = qureEyt
uti
o
(.\r 12 5 A -—
o
it) a% — 24 =L
[T

N DaDal <o
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Absolute Maximum Ratings s 121

i Military/Aerospace specified devices are required.
please contact the National Semiconductor Sales Office/

Supply Voltage. ¥
Difterential Input Voltages
Input Voltage
Inpul Cunrent
M < 20V NUe 5)
Prozer Dissiation (Mote 4i
Maolded P
Cavity DIP
Small Qutre Package
Owtput Shen-Chrewit o GND
{One Ampiitiers iMote 5;
VeV and Ta =25 C
Operating Temperature Range
LM3z4LIA324A
Lidzzadpsezdn
Lrdr2a:Lhd124A
Storage Temperature Range

Lead Temparature [Soldaring, 1 seconds:
Soldering Iformation
Dual-n-Line Pack
Soldering 110 seconds)
Small Outlire Package

3 seconds

age

Vapor Phase |

Infrarad 115 s2nonds;

Ses AN-450 " Surtace Mounting Methoids and Their Effect on Praduct Reliability” for ather methods of scldering surface mount

Distributors for availability and specifications.

Li124/LM224LM324
LH1248/LE224ALAN329A
32¥

~0.3¥ to 432V

S mA

TF: v
1280 10y
B mW

Continums,

SO+ G
2501485 G
BE Gt +125C
65 Gt +150 0

23 C

260G

215G
e C

LH2902

30 mA

1130 mW
1260 mv
BOD m¥y

Continucus
-40C 0 +85C

=
=ba

Cto+150 C

P

2660

215C
2200

evices.
ESD Tolerance (Note: 13) 250V 250V
Electrical Characteristics
V= 450V, (Nole 75 unhess othonsise stated
" LM124A LM2244 LM324A
Parameler Conditions - - Units
o Min  Typ Max|Min Typ Mox [Min Typ Max
Input Offset Voltage Note &1 T, =25C 1 2 ! 5 2 3| my
:nNFLtiiT . IT,“= :, 'E"" fou= P 0 B 45 100 | na
Input Offset Gurent Bt O Iy Ving = 5V 21 215 S 30| nA
Ta=23C
Input Commion-Fade V' = 30Y.ILM2S02 YT = 28V, G Vr-181 0 Ve1sy 6 V-15¢ ¥
Vellags Range Nole Ta=25C
150
Supply Currant Over Full Temperature Range
Ry = = On All Op Amps mA
Vs AV LMEG02 Vo= e 1% 3 15 3 1.5 3
V=S¥ 07 1z 2712 67 12
Lare Stanal Vr =15V Rz 2k A0 30 100 25 100 Vimy
Valtane Gain W= WY T =050
Common-iode DC Yoy =0Vto Ve - 15Y ooo4s FO = 5% 85 JB

e national com

FOSFTIAN I RTTIN ™ 7 ZIM TP AT
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Electrical Characteristics o
W7o 350V (Mile 7 unless athersse Wated
Patameler Conditions L1244 L2244 LH324A Units
Min Typ Mox|Min Typ Max Min Typ Max
Hejetion Ratic
Povear Supply
Rejection Ratw £S5 30 B3 100 551D B
Amplitier-to-Amplifier -120 -120 | -120 4B
Cauplng iMote 113 fnput Beferred
S EPETRVEEY -
(c)::fr:; e A PIONE) 20 40 o 40
A
Sink 1020 10 20 i 2
V. 2 5 12 50 2 L LA
Ve = 18V Yy = a0y, T, = 256
Short Circait fo Groumd | (Mate 51 ¥+ =15V, T, =25 C 4 60 40 & 4 60 | mA
tnput Cfset Yoltage iNets 8i 4 4 30my
Wog Drift R;=0u P2 7w 730 N C
Input Offset Current e = v Wopa = 0V 30 3 731 nA
I, DAl Ry = 00 w200 W20 | 10 a0 [pAC
Input Bras Current Jraees OF by, R 0 100 ] 402001 nA
Input Commen-Morte | V7 = +30V ] Ve | 0 Vet o N2 ¥
Voltage Range (Notbe (L2502 V7 = 28V
0y
Large Signal Ve 115V IV Swing = 1V 10 11
Voltage Gain R z2ky 25 e 15 VimyY
Outpust Von | V=30V B =2k 24 26 26 v
Vollage
Swing ILH2602 W = @Y | R = 10 ke 2724 2 o7 28
Voo |V =5V R =10k Y 5@ 5 20 | m¥
?::m S | ¥ = 2 Vel 1020 1 2
Vi =0V
Ve o 15y mA
Sink Vao =+ [ 12 145 5 & S 8
“.‘ IN' - ;\:,‘.'.'
YAV,
Electrical Characteristics
YT = 45,09 iNote 73 unless othervise stated
" Lii241.M224 LM324 LM2902 .
Parameter Conditions - - - Units
Min Typ Max iMin Typ Max |Min Typ Max
Input Offsat Voltage Note 81 T, =25 C 2 5 2 7 2 7T Iaw
Input Bias Current (. -:-r’ brrs Wen = OV P R, © sl e
iNole &) Ta=25C
tnput Offsat Cunent Drgen: O M Vg = OV 1030 5 & 5 50§ nA
T.=25C
Ingut Commen-Maode W= 30V ILMEG0E VT = 28V V=151 0 V=151 Y¥ro15] ¥
Yotage Range (Hoke T.=25C
16 L

e natnal som



Electrical Characteristics

itz
Y= +5.0V. iNale 7iuntess stheraise slted
= I LMt2aMz24 LM324 LM2902 .
Parametet Conditions — - e Units
Min  Typ HMax [Min Typ Max (Min Typ Hax
Supply Current Over Full Temperaturs Range
R, = = On Al Cp Amps mA
W= 0% SLRAeGTZ Vo= caVh 18 4 15 3 3
Y= 5y 07 12 0712 1.2
Large Sinat V=15V Rz 2k o100 25 100 Vimy
Voltage Gain Vo=l Ve To=25C
Common-todk DV =0V VT - 15V T8 63 83 5 7O dB
Rejoctien Rate Ta=23C
Pesver Supply V= B b 30V
Hejection Ratie ILM2u32, W = 5V 10 26V 651G 63 100 B B
Ta=25C
Amplifier-to-amplifier =tkHz®20kHz T, =25C -120 -120 -120 dB
Cougling itote 11 ilnput Retarads
Cutput Sotree | Vpm =1V V= 0¥ s 4 0 40 2 g
Current
V=1V V=N T, =280 mA
Sink | V= 1Y Y = 0% w20 1020 00
V=V V=V T, =25C
Vo = 1V V= OV 125 1250 12 50 LA
V= 15V Ve = 200 mY. T, = 28 C
Shont Circuit to Grousd | iNate 51 V' =13V T, =25 C 0 50 40 8 46 B0 | mA
Input Otfsed Voliage iNote 8 7 4 10 | my
Vige Drit Rg =01 7 7 7 wic
Input Offset Current htrioy = Dpiicre Vop = OV 100 150 45 200 | nA
los Drift Rs = 00 10 10 10 pA C
Input Bras Current [ S VIR 40 300 40 G 40 SN0t nA
Input Comimon-Mode Vo= 430Y " V21 0 V2 ¢ AS S Y
Voltage Range iNate 1 (LM20G2. ¥ = 26V}
1
Large Signal Vo= 15V VLS = TV 15 11V
Veltage Gain Rz 2k 5 15 15 VimV
Output Vo | V' =30V Riozky |25 o 2 v
Yollags
Swing AM2G02 V=28V | R =10kt |27 28 7B 23 24
Voo LW =R =10k 520 52 560 | my
g:::‘: :'; Souree | V= 24 (TR s 020 w0
Yy = OV
‘vh - ].’Jv '“A
Sink Vpr=elW 15 8 5 @ 5 R
V=
i W= 13V

Note 4: Fer cperating at high tempemtures. the LA324:LMIZATMEG02 must b2 derated Based o0 8 w125 C masimum junclion Lampsrature and a thamal
resistonce of B8 C¥7 which applies ter the devics sHldsred in a prnts] cirsuie boarc. cperating in & stit air ambient. The LM224 ME29A and LIA1240M1244 2an
b derated bosed o o +132°C maximum junction tamperature The disspation is the wtal of all #ar amplifiers — us: axtema resisters, whers possible. [0 Aliew the
ampfien b sanumte of te feduce the Pt whish 1s IRSIpok] It ntegraed cirun

Hote 5: Short cheuits from e culpul 1o V* €an couse exdissive heating and sraniuat destruction. ¥ehen considzing sho cirsuits 1 round. thi maximum sulput
cuimant is approximately 40 ma independent of the magnite of W* AL alies of supphy woEe n Sxoess of +159, condrucus thon-Grouts -an excesd e powel
dissipalion ratinds and sause cventval destrction Destitetive dissipation can iesut from simultinezas shaits o all ampidiers.

Node 6. Thiz input eurrent will aniy @215t when the voitage ot any of e hput k2035 15 deiven negaties. 1t is dus to the collectrbaos Unction of the input FHP

Trangistors Lecoming teraard hiased ang thersty a01ing as pput diode 2lampg In addiven 12 this s

astin there is dlso bzl MNPR parasitic transiad:s action

N atonal ooy
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Electrical Characteristics iConiinus:

A1 e K chip: This nangiston 2260 <an <ause the sutpur voliges of the o anges
That an inpulis difen nag, This is ol dhestnuctive and normial outpul dates w
Qreoi b -0, a1 25

Note 7: Thase specfizalinns are Imited 1o -35°C 2 T, 2 +123°C o the L2 LMA24A Vit the LBM224 GMZ2 40 ot semparotire sperfisations ans hmiked v
63 C = Ta 2 +85°Clthe LMEZELAMZ4S tempenaturs spectfizations ars hmked 10 0C 2 Ty 2 #70°C, and the LMEG02 speofications are limited to 4 &2 Ta
+£5

Note 8: Wi = 1.4V, Be = mzwith V7 fiom SV ke 3050 and ovir e tull mpat common-mods range (0 £ 57 - 15

U U VOl e beosd v T o fof a AR st o the tms Juradn
sabAsh whan the iapul soliae ehich w28 megatiaz . agam Ftoms 3 value

(45

oo LMZBI2 3 from 3 b 26V
Hote & The divenpa of the input cument i out o the 12 Jus 10 the PP input stage, This currsnt is essentialy sonstant. indepsndent if the soite of the cutp 5
w2 bading changs @xisds on e Nput ines.

Note 16: Thaingul commeon-mede viltage of gither input signal yoltage spoudd nit e allewed B 32 NeJoths by Mg than 1.5% it 25°Cr. The upfsr =nd o e
SoMman-Nrade vty mngs 1 YT - 15V ot 23°Ch. hut sither < bCth mpuis Son g ¥ 4+ 337 withou Jomage (+28Y 1y LMZH02), inddendant ot e magritude
i

Mote 112 [aiz te proaimity of extarnal cempanants, iNsurk that Soupling is ROt Arginating via stray capacitance batwacn these axternal pans. This tepically can be
Feected 35 this type o capacitance Dorases of hegher frequencies

Hote 12 Aeder 1 RETS1242X tor LM Z4A miltary specifications andt iefer - RETSI24Y for LMEES miltary spacifications.
Note 13: Humvon by mosd=l, 1.5 katin saties with 106 [F,

Typical Performance Characteristics

Input Voltage Range Input Current
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Typical Performance Characteristics o=t

Open Loep Frequency
Response

LOTLIM

NOLI RS

[ S S I

VR (ST SRS N B I

TR 1

P2t

Voltage Follower Pulse
Response

MEEED

Large Signal Frequency

Response
2@
:
Dol
Yo
z
b e
4 H : H
I3 [ ik i)
TRICUENDY Lo
w2

Common Mode Rejection
Ratio

TRLOLENDY e

Voltage Follower Pulse
Response (Smal) Signal)

il T

DL AL

RN R

Output Characteristics
Current Sourcing

R ]

Bk

NGRS

waw natonal com
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Typical Performance Characteristics Conties.

Output Characteristics
Current Sinking

T
3
1
H
o J
2 iz
r‘ g-:
¢ i
N b
= Rt
i
109
= QUTPAT S e (LBRER :
[ 2T
Input Curtent (LM2902 only)
L e e e e
-5 i ;
E
-
7
I~l

[NR0T CURRE
v
£
H \

Application Hints

The K124 senes are op amps which operate with orly a
single power supply volage, have true-differential inputs,
and remain in the linear mode with &n input commannods
voltage of 0 Vo, These amplifiers operate over & wide rarge
of pover supply voltage with fitile change in performance
charactensiics, Al 25 C ampiifisr operation is possibls ey
to> & minimum supply voltage of 2.3 Vg,

The pinouts of the package have been designed to simpiify
PC board layotts. Inverfing inputs are adgcent i cutputs ke
altof the amplfiers and the oulpuls have also been placed at
the comners of the packags ipins 1.7, B and 14},
Precautions should be taken to insure that e power supply
for the integrated crouil never becomss revarsed in pokamy
of that the unit is ne! inadvertently instatied backwarcks in a
test sooket as an unlimitad current strge tucuah the result-
ing forvaard dicde within the IC could cause fusing of the
it conductors and result in @ destoyed un'n

Large differantial input veltaes can be e

dated and, as input diferential veltag il e
no! needded. no large input currents result frin karge differ-
ential input voltagss. The diferential nput vedlage may b=
fatger than ¥+ wathowt damaging the device. Protection

.,

Current Limiting

:
V&

TP ZNRALNT
I
= Ol J

» , T
R ] «LHW*ﬁ
|
2
EREIEL IR S R L1

?: = TEeFFR&1a (500

AN E

Voltage Gain {LIA2902 only)

i i . H

SAR T

I}

Lo

¥ oL

stoulid be pravided to prevent the iInput voltages fram going
negative mare than -0.3 Vi, (a1 25 Ch Aninput chuiyp disds
with & resistor 1o the G input terminat can b2 used

s the power supply drain. the amphhiers have a
outpat slage for small sional tevels which convents o

To reh
class A
class B in a large signal mods. This allows the amplifiers to
both source and sink Yatge cutpur cuments. Tharetone both
NPN and PNP axtenal current boost transistons can be used
to exlend e power capability of the basic amplitiers. The
output voltage needs to raise approxmately 1 dicde drop
above ground ¢ bias the on-chip veitical PNP transistor for
aulput current sinking applications.

For ac applications. where the load s capacitively coupled o
the cutpnt of the amplifior, a resistor should be used, frun
the output of the ampdifier to ground to incraase the class A
bias cument and prevent crossovs distartion

Wheia the bad i dirsctly coupled. as in de applications.
there 1 no crossever distontion.

Capacitive koads which are applisd ditsctly to the butput of
the amplifier educe the Joop stalilily margin, Values of
FpF con be accommidated using the worst-case non-
Invérting Unity gain confestian. L sedd laop gains or
fesistive isolation should be used if idfdr{' ad capaciance
must be ditven by the ampiifise

wNN Natinakcom




Appllcatl onh Hints icontinue:

The bias nersorh of the LI124 astabhishes a lmlr. cument
which i inclepsnient of fhe mar}nﬂmiu-.
aolage o the e of from 3 Ve 30 Ve

Outpat short circuils withsr to graund of to the positve powss
suppdy should L= of shon fime duration, Units can be de-

ssipation which will cause sventual fallure due &
sive juiction terperatres. Puttirel dirsct she
mare than one mnphfisr at a ime wilt omase the
powal dissipadion te destructive levels, if ret properly pro-
| with axternal ‘ll\)[p'mul'l lintifing resistors i serss
:.nh the cutput leads of the amplifiers. The larer value of

Typical Single-Supply Applications -

autpat soree curenl which i ayailable at 28 C prostdes, 2

LWH outpl sarent capahility at F-Iwaldvl fPﬂIL'—"-thll-—
5 typieal perfonmates charactenstics; than a standad 16

Juel .':mp

The circinis pruwrnled in the section on tepical applicitions

n;rrpha:;iz ‘Inul»ﬁ pG' el dupph vollags
able. afl of the

1!Im. opera st abere anid bl this valus in single povsor
supph - Rany appiication cirouils ars showen which

taks advantane of the
range which mclhudes
fiot peaguitredd s input v

2asiy ke acoommisdided

de il common-made veltaie
wd I most cases, inpot biasing is
ltages which rangs te grownd can

Non-lnverting DC Gain {0V Input = OV Qutput)

*A ned nesded due 1 mperaturs mdepardent Iy

DC Summing Amplifier
Vs 20 Ve and V= Vge)

RCats

Where: Vo= ¥y # V2 - V- ¥y

Wy Va2V Vi o keep Vo v OV

B —— — — — —
2
S
2
>
R2
GAIN= 1+ —
m
= 101 {A5 SHOWN)
a VitV

Pra il

Power Ampiifier

Rl
L1

o

Wi B Vo B Yy = 0V

PYT

2082 I/pZeN I ZNTIPZ LN

WA NAENAESEm
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Typical Single-Supply Applications w+ - 55 v iCaitrmed:

v

(X7

L seal 1]

LED Driver “BI-QUAD™ RC Active Bandpass Filter
1A}
10ak
ri
B et
i1
1:¢ (R 236
w2 H ”
1344 A0k
Vi,
1w
LA
>
ny 0
138k ; Wt
1]
i %
0
_ ‘-M’NF"‘—-—— — Vi
1/4LIMI1240
kT
100
] 2 ¥
RE £l -1
190 WuF T
LA
f =1 KHz
D=3
Ry = 100630 4P
Fixed Current Sources Lamp Driver

N Nahnaloom 14



Typical Singie-Supply Applications

Wr =50 Vi iContinveds

Current Monitor

ar t
n i
YO
R,
A2
160 =
Vo
A3
tk
Rtar 3]
Wil
oo Tk
V. VW
niincreass Rt for i smal
Driving TTL

et

Puise Generator

A
™

[LEEES

Squarewave Oscillator

R1
100k

¢ W

Pulse Generator

Rt

N9
I

LSS

R 2y 1

waw nalional com
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ko= 1 ompevelt oy
incase AE L, small

Typical Single-Supply Applications v+ - 55 ve. 1 iContues;

High Compliance Curtent Sink

|
I

f
|
L

Yy

—

vEeI

Low Drift Peak Detector

14 LMI24A

v natienalom

Vi T '
1t
2 IPOLYCARBONATE DR
n VOLYETHYLEREY = 929
“he AT HIO A
HIGH Z,,
LDV 2y -
H
1
ALY AMP
A Ia INPUT CLURRENT
M COMPENSATHON
UMY
12



Typical Single-Supply Applications i -

Comparalor with Hysteresis

Voo ol

Ground Referencing a Differential Input Signal

Wi O I
‘ R
i
O Vo
M
10
Vare O . OV
Va
(A% o]
Wen
|
DAy ]
Yn=VYg
Voliage Controlled Oscillater Circuit
L5t
A i
1000
Ve 18 L1248 - _J_L__l—l_
5
+ 14 1WA 0L TPHE 1
> A k1%
H ) N
50k s Y *
1008
Q uTeuT?
\1 0k
f )
‘e
WRTE SO WG AN B VR 5 Ve w2 1RV
Photo Voltaic-Cell Amplitier
R,
™
A\~
!
[T :
' 18 LMI4A Yo
ICELE WAS DV
ACROSS 11}

PSR

[

v halionad oom
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Typical Single-Supply Applications - - :

Vi

P Vet iGontinusd:

AC Coupled Inverting Amplifier

Ko
100

0 /\][\ Ivep
Vo T
" ‘
10k
e

R
Ay H—1IA5 shown Ay 1Dy

AC Coupled Non-Inverting Amplifier

Al R
100k L

34

H1

Ay = 1% {As shawn)

YNR DNl S



Typical Single-Supply Applications v - 5 veo iConne

DC Coupled Low-Pass RC Active Filter

£1
[ L1P

i
Rl R2 —I

15k 16k

14 LM1214

fo= tRHE
a=
Bi=2

High Input Z. DC Differential Ampiifier

LY}
L]

14 LM124A

raLMin

H1 o HA
For ol [ONHH deponds on s 1as:510t atio malzh
3 7

15
Vo b E(V;; -yl

As shown' Vo, — 2{Wp - ¥

A

Rt

Vo

Do o
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Typical Single-Supply Applications i - 5 v iCatined:

High input Z Adjustable-Gain
DC Instrumentation Amplifier

L)
100

4
GAIN ADJUST

14 L1242 '
1ALMI2aA
P
R A58A3F - Re - Re - RT{CMRA dagenas on match)
Vg A v
o S,y
Vo Frli
As snown Ve - 0TV - Vg
Using Symmetrical Amplifiers to Bridge Curtent Amplifier
Reduce Input Current {General Concept) Vgt
" N 1:4 L1247 Ve
Wy
829"
" A5 0A aom ¥
-
| Fade - 1angRy - - R
I 7R L
Iy — i o - e BB
— - AR
1 12 LMIZRA TR
AUX ARP
INPUT CURRENT
COMPLRSATION
[Last
was National oo 14
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Typical Single-Supply Applications i -

A1
150n

Rl
620h

L= 1hHz

Q=3

;

H0uF

v

5.0 Vet iCantinuesds

Bandpass Active Filter

1A LA

114 EMTHA

100k

R8
1006

Yo

CRIAEN
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Physical Dimensions wte:

antmeteret unless cthopsie reted

Ceramic Dual-In-Line Package {J)

NS Package Number y14A

0,785
e (L L
HAX
[3] [ [ [} [l [t ]
0025 —
‘”‘3?&} \\) 02201310
559818741
EpBopoEngngn
0.230-1 320 0.005 - 1200
{1366 8128) zn.g‘zlz‘; GLASS 0060 -0.005 508
1 | 5““‘” wsmonan | WA e au
0t T + =y
L N 10508-1.521
{51 .
Frodss 159 Tve Y {
7. : 008-0.91 H
PRI uunau:z R
0 310410 i0.202-0.305) 001640003 «li o
(8M4-104Y L T L -
12489) : T {3.175-4.080)
WAX BOTH ENDS . buoonom s
2400 :0.2541 am
LI RITIC-TY

Order Number JL124ABCA, JL124BCA. JL124ASCA JL124SCA, LM124J,
LIM24A), LN124AJ/683. LI 12407883, LN224J, LM224AJ or LM324)

R
EHI-E 19

7o s g
X oa

WX 8.0. Package (M)

NS Package Number M14A

078 Qe
5 758 - 6 158] ®
L4 .
. |1
LEADRG ?{T G
A : e ‘
oiv ¥ v H ¥ _t y E LA
R S R - +
001 sy
il 754
AT
] ane. e
oo l A1B3-008
FE T R RN
| B e i 0064-0 010
L\ ALLLEABS 1 & o
L:E[&* ¥ SEATINE g !
T T T !
| i U e i | !
0008 -0 H ! :

. | : TR R Logne o0 )y
0,303 0 s PRSI I 0.0:5-0.032 6.3 e > - » i S 13
TYP ALL LEADS 0 oG 10406 - | #20¢ e i .

D THP ALL LEABS .
N LA TIPS

Order Number L3240, LM324MX. LM324AM, LMIZAAMX, LRE2902R or LM2902MX
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Physical Dimensions inches imilimsters) unkess sthepsise noted (Continued:

SHl BT
B S
m
Y Y Em
e e e . -,
XL
b r‘) [EArLY:
- S, F 59 03 Pk
PN AY Y & l " ¥ BNW
b T LOWE JE' o0
Jost a4 e g
2T T
Wi | W
S et Ny
0 Cgm 11 ; ads
S T AR A& AT
o 4 '
A A ]
y '~—7E ﬁ g }j a i '
— 3 N
i i E 1 - . s s P, omoang
o 4 [ S 1 A Ll YT
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w1015 LA -0.015 :
P -iBi -~ W n&;il.”! 1 [ 1}
LT peone e
,~3-‘¢ e N :;;;mw - L]
0tenn
: 5O B0 T
- Som vz (3 ::ﬁ
L1,
oL ‘
Molded Dual-in-Line Package {N}
Order Number LM324N, LM324AN or LM2002N
NS Package Number N13A
- +ZZE'3 e 285 BAY —=
} 85
004E 2.653 £0.085 - ~ [ D0L5 M v
0.078 TF j
WF T
ITERS R B r
| b 0350
Ul €258
[ I
j 5.28C NAX ) G 208
5LASY C.213%
l J g.0:2
L] ij 3.008
]
" 13811
a7 1%
(238
240 R
e - l
’
08 i i
gD: o g;"zw e RS _0£4a A >z b b
1

Ceramic Flatpak Package

Crder Number JL124ABDA. JL124ABZA, JL124ASDA, JL124BDA. JL124BZA.

JL124SDA. LM124AW/883, LM124AWG/883, LM124W/883 or LM124WG883

NS Package Number W14B

Rk national.com
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PhySiCEll Dimensions inches smillingters) unless ohwretse noted iCortinued:

THME NSEONS ARE IN ML IMETERS
LHAT e [ E AT TR

R ERRYITINTY
ML (e Uy
14-Pin TSSOP

Order Number LM324MT or LM324MTX
NS Package Number MTC14

LIFE SUPPORT POLICY

NATICHAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEHS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Uife support devices or systems are devices o1 2. A crilical component is any component of a lite

systems which, {a) are intended for surgical implant suppont device o1 system whose failure to perform
into the body, or (b} support or sustain life. and can be reasonably expected lo cause the {ailure of
whose fallure lo perform when propedy used in the file suppont device o syslem. or lo affect its

accordance with instructions for use provided in the safety or effectiveness,
labeling. can be zasonably expected to result in a :
significant injury to the user.

BANNED SUBSTANCE COMPLIANCE

National Semiconductor certifies that the produrts and packing materials meel the provisions of the Cuslomer Products
Steviardship Specification iCSP-8-111C2) and the Banned Substances and Materials of Interest Specification
{CSP-9-11152} and contain ne “Banned Substances™ as defined in CSP-§-11152.

Hationdl Semmicanducior National Semiconduc lot Hational Semiconthcior Nationa) Semiconducior
Americas Cuslomer Europe Customer Support Conler Atia Pacilic Custamer Japan Cusromer Support Center
Suppon Center Foor 26 161 184537 85 5% Suppon Centor Fax: 81255397557
Emed: new bgback ot om Emal eurtgs suppotSnst com Email; a0 AR NS Lo Emot paecda:bdns iom
Tid: 1550 27204050 Drutch Tob 240 i6) o 958 698 Tok R1-3550-7560
Engich Tl +dd il 070 240 2171
way Aisnateom Fronca Tk #3300 0 31 41 6700
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