M25 Z Axis Home Move Z axis spi

M30 Program Stop & Rewind Stop all spindle rotation, tool motion and coc
default start Rewind pr¢

M40 Select Low Gear Range

M41 Select High Gear Range

M47 Continue Program Execution From start unl

M48 Cancel M49 Override

M49 Deactivate Manual Spindle and / or feed Override and r

M58 Cancel M59

MS59 Hold Constant RPM

M98 Go to Subroutine From

M99 End of Subprogram Return to «

The <G> Codes: @

CODE TITLE DE:
GO0 Rapid Transverse Positioning Move to reference
GO01 Linear Tool Motion Atasp
G02 Circular Tool Motion Inaclo
GO03 Circular Tool Motion In a counte:
G04 A Temporary Dwell or Delay in the Tool Motion. It is cance
GO05 A Permanent Hold or Delay in the Tool Motion It is cance
GO06 Parabolic Interpolation
G09 Causes an Exact Stop Of one tool motion
G10 Offset Set
G13 Select X Axis
Gl14 Select Y Axis
G15 Select Z Axis
G16 Cancel Axis Selection
G17 Selection of the X & Y Axes Plai
G18 Selection of the X & Z Axes Plat




Pla

G19 Selection of the Y & Z Axes

G20 Inch Data Input

G21 Metric Data Input

G22 Activate Stored Axes Travel Limits.

G23 Deactivate Stored Axis Travel Limits,

G27 Return to Machine Home Via programr
G28 Return to Machine Home Via programi
G29 Return to Workpiece From machine home vi:
G30 Return to Reference G29

G33 Constant Lead Threading With pos
G34 Increasing Lead Th
G35 Decreasing Lead Th
G40 Cancel Radius compensation Radiu
G41 Cutter Radius Compensatio
G42 Cutter Radius Compensatior
G43 Activate Tool Length Compensation in SA
G44 Activate Tool Length Compensation in OPP!
G46 Tool Offset

G47 Tool Offset Do
G49 Tool Offset Dot
G49 Tool Length Comp
G50 Establish Floating Zero

G53 All Positioning Data are with Reference to Machine Home.

G54 Position Data Reference Floatin
G55 Position Data Reference Floating
G56 Position Data Reference Floatin,
G57 Position Data Reference Floatin;
G59 Reposition Floating Zero To
G60 Exact Stop of one Tool Motion Before §
G63 Cancel Feedrate Override

G64

Cancel G60




G65 User Macro

G66 Cancel User Macro

G70 Inch Input Data

G70 Finish Turning Cycle

G71 Metric Data Input

G72 Multiple Pass Facing canned Cycle.

G72 Activate Third Axis

G73 Multiple - pass Pattern Repeat Canned Cycle.

G73 Peck Drill Cycle

G73 31 Axis Circular Interpolation, !
G74 Peck in Z Axis Canned Cycle.

G74 Tapping.

G758 Peck Cycle in X Axis.

G76 Multiple Pass Single Point Threading Canned Cycle.

G76 Fine Bore.

G80 Cancel Canned Cycle.

G81 Drilling Canned Cycle. Feed

G82 Drill with Dwell.

G83 Peck Drill Multiple fe
G84 Basic Tapping Cycle Feed in
G85 Canned Boring Cycle Fee
G86 Alternate Boring Cycle Feed in, sto
G86 Alternate Boring Cycle Feed in, stop
GS88 Alternate Boring Cycle Feed in, dwell, s
G89 Alternate Boring Cycle Feed in.
G90 Single Pass Turning

GI1 Incremental Positioning

G92 Establish Floating Zero

G%4 Inch Per Minute Programming

G9Y%4 Single Pass Facing

G95 Inch Per Revolution Programming




MISCELLANEOUS FUNCTIONS

These signals are used for On/Off control of a machine function. One M code can, be specified in a block. If two or more M codes are

specified, only the last one is effective.

The below information is furnished as a brief illustration of the implementations of M codes on industrial CNC machines. While EIA, ISO and
AIAA standards exist (see appendix), always consult the programming and Operator Manual of a particular machine tool / control combination

for exact specific details.

O

The <M> Codes:
CODE TITLE DE
MO00 Program Stop Cycle operation is stopped. When stopped, all
differs among tool builders). Operator 1
Mo01 Optional Stop Operation is stopped after a block containing Iv
stop sw
Mo02 End of Program Must be in the last block of a program so as t
Mo03 Spindle on Clockwise Start spindle rotation in a clockwise di
Mo4 Spindle on Counter - clockwise Start spindle rotation in counter clockwise
MO5 Stop Spindle Stop al
Mo6 Tool Change If a sequential tool changer is used. Must gl
numeric
Mo07 Coolant No2 On. (usually flood) u
MO8 Coolant Nol On Usually mist (On single coolant
M09 Coolant Off Turn
M10 Turn On Automatic clamps
M11 Turn Off Automatic clamps
Mi12 Half Index Turret Used to provide clearance on two turret mac
M13 Spindle on Clockwise (see M03) and coolant On
Mi4 Spindle on Counter - clockwise (see M04) and coolant On
M19 Oriented Spindle Stop Stop spindle ata
M21 Mirror Image X
M22 Mirror Image Y
M23 Mrror Image Off




[ N || ¢ || F M | x [y [z ][ 1 | 3 |
1 00 | [ 20 || 30 | L | |
2 01 || 2 03 o [l
3 L 4 | 60 || 45 | | [

4 02| I 75 | 30 | Lo || -15 |
5 | 60 15 -15 0

L 6 | o1 | 20 ]| 30 |

L 7 | o 2 06 || | 0| | |
8| 08 || | L
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H képta Mic 926 éxet mpoypappatiode, yia myv epappoyh pag cav Mica interface, xwpig enctepyasio "interrupt" pe pacwn dievbuven Ty
768. H kapta ypnowonolsl ykpour and 4 dievbiveeig. H Paouh Sievbvven givar moAanAdG1o Tov 4 ka1 wpémel va Ppiokerat peta&d Twv
Sievdvvoemv 768 kou 792, H Booixn di£ubuven enthéyetar pe dip-switch oty mhokéro.

To Mic 926 interface eivor oyed10oUEVO Y10, vo, ypnotonoital oe IBM PC, IBM -AT, PS/2 povtéra 25 ko 30 1 o€ ovypatd PC.H kapta
umopei vo ypnotpomomBel kat o€ GALEG eQappoyés opkei va puojotel 6wotd m.y. pmopel va pecoropnoet petag&d PC kat pog GAAng
gEwTepIKnG unyoving (expansion slot).

XPHZH KAPTAZ I'IA IBM BOARD

AVGLOYa LLE TV EQAPHOYT KL TIG CUOKEVES TOL Bt SovAéyovy, mpémet To Mic 926 "interface” va ouvdehel Kot TpoypappaTIodel KaTdAANAa.
Eivat 080vn) Tov ypfotn va eTidEeL kotdArnio software dote va Sovdebel cwotd. Eniong npénet va eyyvhron 6Tt O\EG O1 CUVOECELS TOV
hardware eivon cmoTéG KoL YL entkiviuveg yio To Mic 926 1 115 GUGKEVES 1) To GhoTNHA oTo omofa eivan cuvdedepévo. H képta owt £xel
oyedotel dote vo. propei vo ypnotponomdei oe kaoe slot enéktacng tov IBM PC.

Ta. o1jpoTe. TOL XpNoyonotel and To "bus" Tov cvoThuaTog eivatl To, eENG :

Address: O1 A kot A, cuviéovian katevBeiov 610 8255 IC. Ot A, — A, ypappég LETOPEPOVTOL SLUPEGOV EMAEYUEVOV SIKOTTAOV KUL TVAGY

otV KépTo: 926. M T0. S0KONTAKLO PROPODUE VO TPOYPULPATIGOVE VoL AETovpyody ot emBuuntég 1/ O address. Ot GAkeg ypappeg
S1evddveswy ¥pNoomolodvTaL ETICNG ] TPOTOTOMUEVES.

Control: H ypaupn " reset " ypnowonoieitar 6tav avoiyovpe To prydvipa ywo v pubuuotei (initialize) cwotd to 82C55 kon va yivern
EMOVOPOPE TOV KoTaympnt Tov "interrupt ". IOR kat IOW ypnowonototvton yio. To Sidfacua Kt ypayipo onog anarteiton and Eva
npbéypappc. AEN ypnotuonoteiton yio va anogevyfodv pmepdépora pe GAreg somtepikés I/0 Aerrovpyieg tov H/Y.

Data: O ypoppég dedopévav DO — D7 ypnoilonotobvion yio tn peTagopd dedopévov omd kat pog to 8255. Eniong ot ypoppég avtég
YPNCLLOTOIOVVTOL KO Y10, VO, GTEAVOVTOL OL TANPOQOpieg EAEYYOV OTOV KOTOXMPNTH ELEYYODV TOV 8255.

Interrupt: Ot ypoppés IRQ2 k' IRQ3 «' IRQ5 givan S1aBéoueg Y10 va nepactodv H/W Swukonég oto IBM hardware. Ta npoypéppato tov
¥pNoTn mpénel vo 51ev0vovY Kot avTég TIG Sloomnés.



C.N.C.

O apOpnTikdg Eleyxog pe H/Y ypnotponoieizar 6A0 kot w0 wokd. O apBunrikog ENEYYOG £XEL TOALG TAEOVEKTILOTO TOV EVIOXVOVTOL PLE TN
ypfion H/Y.

Ta mheovekThpato TG xpnong H/Y elvar:
i) O H/Y eivar poviépvog Kot anoteAeopatikog Ipomog XEIoRol aplopdy .

ii) Ikavég vo. mapdiyer emkowavies, pe Oreg Tig omapaitnreg adlayég oty YA®ooa, KOdKo KA. neta&l S10pdpwv unyavoy
EVOPEVOV |LE KOADOWL.

iii) EvA0ylotog otV Asttovpyio yiati £va vEo Tpoypappo propei vo KatoywpiOel aAAGLOVTOG TV CUUTEPLPOPE.

iv) Evéexopévog nve, ywoti éva mpétuno and tov H/Y pmopel va §obei yia kotaokevh o€ Sdpopeg unyavés.

KAPTA MIC 926

H képto Mic 926 Mica nepiéyet 1peig 8-bit m6pteg Sedopévav, ewsddov e63ov, Tig A, B kau € kot pia népto eEréyyov. H nopta C puropei va
YOP1oTEL 68 500 TOPTEG 4-bit Kat VA TPOYPAUUOTISTOOY oav Eicodot 1 £Eodot.

To "interface" ot Aertovpyel og 300 pop@éc:
1) Mica popey -800 8-bit mapbAnheg népteg A kat B kar 1 nopta C yopiopévn o€ 0o 4-bit.
2) IBM popot -tpeig 8-bit mapdiinieg noptes.

T i Mica epappoyég vmpyovv 16 Suvartoi cuvdvaspol yio Tig mopambve TopTe, TOv EAEYXOVTOL pécw software otéhvovtag AEEelg eréyyov
otV mopta EAéyyov. Otav avoiyovpe v Tpogodoaio 6Aeg ot mopTeg Tpoypappatitovial oav gicodot. H Aertovpyia g képTog BacileTor 010
chip Intel 82C55 PPI (mapdptnuo 1 ).

EMNIAOTEZ EINIEEEPTAZIAL "INTERRUPTS"

Mica mode:
1) Xwpig enckepyacio "interrupt”.

2) Enstepyooio néve oto board evég "interrupt". (H mhakéro déyeror eEmtepucd opato "interrupt” Kot EAEYXEL TIG EQOPLOYEG
tovg otov H/Y).

3)Evo. "interrupt” enckepyoouévo ektog board. (Karevbeiov anootot} otov H/Y).

IBM mode:

[y

Agv vnapyer enelepyacia "interrupt".
(a).'Evo. "interrupt” enc&epyacuévo on -board.
(b). Eva "interrupt enefepyacpévo off -board.

W

(¢). Avo "interrupt" enc€epyoopéva off -board.

4. 'Evo éa¢ tpia "interrupt” ene&epyaopéva off -board.
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PRINTE
(Optional)

Line Supply

CHC 932 cable

L oo—1

CNC MACHINE
]

L

q_}-_‘d_I.C 926
cable

MIC 926 |

Graph: cs—
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NOTES:
1. Set CNC Controller for IBM uge
2. Set MIC9Z6 for ‘WMICA use.
{mic 926 manual-bage address 768)
3 Make user disc- see section 1.2
4. Set computer clock 4.7 MHz

inemmupt processing sel ector

TYPICAL CNC

932 /IBM SYSTEM SET-UP

37-pin R¥-shielded comedor |

RI shietded plate

I ; ¢
0 = I )
O
2MICA/TBM 8255 T
MICA
[zo0us]
D 74HC173 5 Aqu: ol

On-Board/Off Board

1000 ([

|Selecl or links fitted here for IBM use.
(B it use,

T&Q@ﬂm{mﬁ

62 pin connector to IBM bus




780 Micre Training S

MAT980 Single Board Trainer

MIC960) Multifunction Applications Board

MAT980DD Cross Assembler Software Disk

PZ80H Modular Z80 System

Accessories for PZ80:

PZADI1 XY Controlled Drilling Machine

PZAH1 Transfer Robot (With PZ80 EPROM's)

PZ AMI1 Interface for Robot Arm

PZAS1 Stepper Motor Control Demonstrator

PZB1 Prototyping Boards (Small) Includes PZ80 Connectors
PZB2 Prototyping Boards (Large) Includes PZ80 Connectors
PZC1 Cassette Interface Module

PZE12 Regulated Power Supply for PZ80

PZ0T1 Fiber Optic Modules

PZDN1 Digital Slide Caliper

PZLC1 Liquid Crystal Display Module

PZM1 RAM/ROM Module

PZPR1 Printer Module

PZS1 Single Board Microcomputer Module

PZW1 EPROM Writer Module

8085 Mi Traini Syst

MAT384 VDU for MAT385

MAT385 Microprocessor Applications Trainer (8085)
MAT386 Basic Interpreter R.O.M.

MAT388 RAM Extension (2K bytes)

MAT391 Connecting Package

MAT393 Adaptor for Shaft Encoder

MIC948 'MICA' Applications Interface

5502 Mi Traini Syst

MAT965 Single Board Trainer

MIC960 Multifunction Applications Board
MAT965DD  Cross Assembler Software Disk

! ll [ . I . . n I I I s S I *
PZ10H Control & Communication Modules

PZ10S Dual Station Version of PZ10

PZ90AM Applications Modules for use with PZ90 Interfaces
MIC951 Washing Machine Module

MIC952 Uncommitted Circuit Development Board
MIC953 Diesel Generator Module

MIC954 Stepper Motor and Control Module
MIC955 Temperature Control Module

MIC956 Multifunction I/O Module

MIC957 Traffic Signal Control Module

MIC958 Binary I/O Module

1,287.00
978.00
318.00

1,200.00

875.00
895.00
179.00
368.00

43.00

49.00
242.00

96.00
271.00

96.00
271.00
116.00
378.00
192.00
349.00

2,577.00
4,587.00
717.00
167.00
258.00
96.00
199.00

1,287.00
978.00
318.00

396.00
456.00
396.00
316.00
449.00
545.00
550.00
708.00
841.00
268.00
545.00

25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25

15
25
25
25
25
25
25

25
15

25
25
25

25
25

25
25

* These modules operate with MAT38S5 trainer or standard personal computers using interface boards listed below.

MIC926 IBM PC

MIC926DD  MICA Applications Disk for IBM-PC

MIC931 MICA Module Power Supply

MIC946 APPLE II Interface (II, II+, & Ile)

MIC946AD  APPLE II Program Disk for MICA Applications
MIC948 MAT385 Interface

PZ90AP Apple Ile Interface for all PZ Modules

i85 * 01 a_ Nt .

555.00
187.00
765.00
182.00
139.00
201.00
486.00

NI T 1. 919\ AA E101

25
15
25
25
15
25
15

Ref: E8804



Epyaaripio CAD-CAM

CNC I

C.N.C. 932

( Computer Numerically Controlled Machine )

[Kbodukee <M>] [Kdowkeg <G>

To CNC 932 sivan pikpoypagic piog pnyavig Tov ypnoiponoieitol oty fropnyavie. Eivor éva epyaleio mov propei va eheyyBel and éva
Koo pucpotmoroyioth cupford pe to Feedback Mica Interface. Exet kotackevacOei yio eknoideutikodg Aoyovs.

IZETOPIKH ANA®OPA

ATO TOAD TAAIG Ot GVOPHOTOL EY0V GKEPTEL VO YPIGLLOTO GOV TOVG 0PLOHODG Yia Ve EKPPATOVY TO pEYEROG TV TpayudTmy KA. AALoL
TG siyav okeQTel vo ypnoiponoieovy copBora ko yneic. H 8o tov apibpmrikod eréyyov, {owg oyt ue T onuepvi popen. Eexvé omd
oAb makd. AnS TOTE Mo avakoAvednke o "éPakoac”. TToddol ivar o1 apyaiot moliriopoi mov xpnoyomotovoay Ty Wée ovth. Ot apxaiot
Ary0nTion giyov &vo, GOGTNHO UE apORODG, Y10, VO KATOCKEVAEOVY T0L YEWHETPIKG oxfjpoTa. Mio 6AAN eviiagépovoo 16Ea mou avaxarvponke
ROMIG Aiyeg eKATOVTAES XpOVIA TPV, TTAV 1) XPYCLUOTOINGT) GUVTETOYHEVV.

ZHuepo xpnoILonotobpe Tov aplBunticd Eheyyo pe H/Y 1) tov ovtépoto leyyo.

AYTOMATEX MHXANEZX

Ot pyavikoi TPOCTaHOHY Ve KATAGKEVAGOVY UNYOvES Tou oL PTOPOVIE VL KAVOUNE ETOVOANTTIKEG epyaciss. Avtd yioti o xpdvog mou
emavolappaver o epyasio pio pnyovi givor ToAd pikpdTEPOG and auTéY mov Kavel o dvBpwrog. O dvBpamog BEPata yperdleton yio vo eAéyyel
KoL v, evepyomotel Tig pnyxavég autés, To UEIOVEKTIUO TOV HNYavehV auThV elvon To 6Tt Xpelbletol Toddg xpovog yia vo, 1eBolv og Aertovpyio
KoL SEV GUULPEPEL VOL TIG YPTGIUOTOIOVLLE Y10, THV KOTUOKELT Alywv Koppatidv. Tig xpnoipuonotodpe pévo yio Bropnyovikovg Adyove.

APIOMHTIKOZ EAETXOX

"Exouv katookevooBel wiyavég mov otnpitovy tn Asitovpyia Toug otov aptduntcd £heyyo. O opOunticdg EAeyy0g xpPNOUOROIET TOUG 0pLOrovg
10, 800 A6youg. TIpdTov Y Vo 0piGEL TIG CUVTETOYUEVEG EVOG GTREIOV GAAL Kat Yiol va SOOEL Piol EVTOAT) 6TO UnXEvIUa Vo, EKTELECEL Jta
Kivnon, va kOyel KA. To PAGIKO TAEOVEKTHILY OVIGOV TV PNYAVAVY givat 6TL UTOpoYV Vo, Koraskevalovy TOATAOK GYYHATO KOl VO
£KTELOVV TOLOTAOKEG EpYOOIEG KOl 0 YPOVOS OV YpetdlovTar eivatl uikpoTeEPOC.

Yrdpyovv Opwg kot o €ENG HELOVEKTTHATA:
i) To avOpomwae AGBN TAnkTpordynoNg,
ii) [Tpénel va kKwducomolovvTal o1 KWVHOELS UE KAOe Aentopépera.

iii) ITpénel va divovror akpiPig cuvieTaypévec.
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