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ERRORS DETECTED IN THE INSTALLATION MANUAL (REF. 9703)

Comparisontable(pagex). General characteristics.
In the "Axes" section” where it says "AxesX +Y + Auxiliary handwheel”
It should say "X Axis+Auxiliary Y axis(not dro) + Auxiliary handwheel”

Comparisontable(pagexii). Programming.
The programming function G34 ismissing:
G34 X axisasaninfinitefollower of another axis (only for the 101S)

Section 2.3.4 (chapter 2 page 8). Table below. _ _ Digit Corresponding Input o
Digits 7 and 8 are backwards. They should belike this: 3 [T ———— 10 (/0D
External feedrate override 2 11 (1/01)

X axis feedback error
Y axis feedback error
X axis sne-wave feedback alarm
Y axis sne-wave feedback alarm
Over-temperature
Not being used at this time

200 11000 |

LRIVl

Section 3.5 (chapter 3page8). Feedback alarm parameter P22(7), P62(7)
The last paragraph iswrong, it should read:
"1f thefeedback system ....... withavalueof "0" (feedback alarm OFF)".

Section 4.4.2 (chapter 4page13). Open positioningloop
The first paragraph iswrong, it should say:
Itisnecessary to set P23(4)=0.

Appendix" F" (page9).1/Orelated parameters
Thefirst lineiswrong, it should read:
P22(7),P62(7) Feedback alarm ON (1) or OFF (0) onthe X, Y axis(respectively).
P63(6) Theprobeisactivehigh, P63(6)=0, or low, P63(6)=1.

Appendix" G" (pagel2).P22(7)
It iswrong, it should read:
P22(7) Feedback alarm ON (1) or OFF (0) onthe X axis.

Appendix" G" (pagel3).P62(7)
It iswrong, it should read:
P62(7) Feedback alarm ON (1) or OFF (0) ontheY axis.

P63(6)  Theprobeisactivehigh, P63(6)=0, or low, P63(6)=1.

MODIFICATIONS TO THE INSTALLATION MANUAL (REF. 9703)

Section 1.6.1(chapter 1pagel1l). RESET
The last paragraph should read:
When setting machine parameter "P30" with avalueother than"0", the CNC behavesasfollows: A leading edge
(upflank) interruptsthe execution and it isredirected toaHOM E block, but the HOM E functionisnot executed
until atrailing edge (down flank) is detected.

Section 1.8.1(chapter 1page22). Exter nal keyswithout the" JOG 100" keypad (jogbox)
Connection example using only the external control keys"X+", "X-"

/0 1 (6) o N 01/0 2 (15)
L3 >§;N740 1/0 2 (24)
/0 2 (3) o p—

L - 51/0 1 (10)

Section 4.1.1.1 (chapter 4page11). P63(1) Acceler ation/decelerationin all GO1 movements
It should read:
P63(1) Acceleration/decel eration also onlinear interpolations (G01)
It definesif the CNC, besidesapplying acc/decramps (P16, P17, P91, P92) on all rapid movementsat FO, it al so
appliesthem on linear interpolations (G01).
0 = Only on rapid movements (G0O0) and at FO.
On rapid movementsand on all linear interpolations (GO1).
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MODIFICATIONS TO THE OPERATION MANUAL (REF. 9703)

Section 2.3.4 (chapter 2 page 8). Table below. _ . Digit Corresponding Input =
Digits 7 and 8 are backwards. They should be like this: NS —— 10 (/01)

Externa feedrate override 2 11 (I/01)

X axis feedback error
20011000

Y axis feedback error
X axis sne-wave feedback alarm
Y axis sne-wave feedback alarm
Over-temperature
Not being used a thistime

RIN|w|d|lO|o|N|0

Section 6.5.4 (chapter 6 page17). Synchronism (G33)
Inthe printing example.
*  |f theturning of therolleriscontrolled with an external device, it isnot necessary to programthe" NO S1000
M3" block, but machine parameter P36 must be set to the approximate rpm of theroller.
*  If theroller does not have an encoder, because no controlled synchronism is needed, pin 5 of connector A2
must be connected to 5V.

Software Version 2.02 (May 1998)

1. ASSUME X1 OF THE HANDWHEEL WITH THE "JOG 100" JOG BOX

Machine parameter P102(7) indicates whether the axes can be jogged or not with the handwheel when the Feedrate
Override Switch is positioned out of the handwheel markingswhile using the "JOG 100" jog box and the JOG modeis
selected.

P102(7)=0 It isnot possible. The handwheel is active in the handwheel positions only.
P102(7)=1 The handwheel isactive in any position of the Feedrate Override Switch.

Whenmachineparameter P102(7) =1, the CNC appliesthe"x1" factor whentheswitchispositioned out of thehandwheel
positions.

2. THE CNC101 ALSO HAS ARITHMETIC PROGRAMMING.
Fromthisversionon, the CNC101 model al so hasarithmetic programmingwith conditional jumps(G26, G27, G28, G29).

101 | 101S| 102 | 102S
Arithmetic programming X X X X
Arithmetic parameters 100 100 100 100
PROGRAMMING | G26 |Jumpif zero X X X X
FUNCTIONS G27 |Jump if not zero X X X X
G28 | Jump if less than zero X X X X
G29 |Jump if equa or greater than zero X X X X

3. AXES NOMENCLATURE.

With bits 1 and 2 of parameter P102, the axes nomenclature may be defined.

P102(2) P102(1) | Axes Nomenclature
0 0 XY
0 1 YC
1 0 XZ
1 1 Y Z

The new denomination selected only affects the display, they will keep being X and Y internally. Therefore, when
accessing the CNC viaDNC 100, the axeswill alwaysbe X Y.

4. MOVEMENTSIN G75

Inpreviousversions, whenamovement programmed in G75 reached position and the CN C had not yet received the probe
signal, the CNC would issue error 21.

From thisversion on, parameter P102(5) indicates whether the CNC issues error 21 or not.

P102(5 =0  Itissueserror 21. Likeuntil now.
P102(5)=1 It does not issue error 21. It goes on executing the next block.
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5. DISPLAY OF THE AXISIN EXECUTION

In previous versions, while in Automatic mode, the CNC could change the axis being displayed depending on the
movement programmed:

If both axes move => it keepsdisplaying the axis selected with A+ ,A-

If only the X axismoves => itdisplaysthe X axis

Ifonly theY axismoves => itdisplaystheY axis

Fromthisversionon, parameter P102(6) determineswhether the CNC behaveslikebeforeor it doesnot changetheaxis
being displayed.

P102(6)=0 Likebefore

P102(6)=1  The CNC does not change the axis. It keeps displaying the axis selected with A+ ,A-

Software Version 2.03 (January 1999)

1. ADDITIONAL MOVEMENT WITH G75

When probing at high speed, it could stop abruptly making the axis overshoot the programmed position and having
to move back into position.

In previousversions of the CNC 101 S, machine parameter P82 could be used to minimize this sometimes undesirable
effect.

This parameter indicates to the CNC the distance the axis must move after receiving the probe signal, thus stopping
smoothly.

Fromthisversionon, thisfeaturewill alsobeavailableonthe"102 S' CNC model and parameter P83indicatesthedistance
the Y axis must move after receiving the probe signal.

Therefore: P82 indicates the distance the X axis must move after receiving the probe signal.
P83 indicates the distance the Y axis must move after receiving the probe signal.
Possible values: From1to 65535 microns.
From 1 to 25801 tenth-thousandths of an inch.

Software Version 2.05 (October 2001)

1. OPERATION WITH 100-LINE HANDWHEELS (U.EO.)

Until now, the CNC 101/102 wasready to operatewith 25-linehandwheels. Itinternally multipliesby 4in order to obtain
100 pulses per each turn of the handwheel.

From thisversion on, it is also possible to use 100-line handwheel s (Fagor UFO model handwheels)

Set machine parameter P103(2)=1 soits pulses are not multiplied by 4.

This feature is only available when connecting the handwheel to the CNC's feedback input.
The auxiliary handwheel, connected to the digital inputs of the CNC must always have 25 lines per turn.

Headquarters(SPAIN): Fagor Automation S.Coop.
B°San Andréss/n, Apdo. 144
E-20500Arrasate- M ondragén
Tel: (34)-943 71 92 00
Fax: (34)-9437917 12
(34)-943 77 11 18 (Service Dept.)
www.fagor automation.com

E-mail: info@fagor automation.es
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INSTALLATION MANUAL
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The information described in this manual may be subject to variations due to
technical modifications.

FAGOR AUTOMATION, S. Coop. Ltda. reserves the right to modify the
contents of thismanual without prior notice.
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COMPARISONTABLE
FOR FAGOR CNC MODELS:
101/1015/102/102S




GENERAL CARACTERISTICS

101

101S

102

1025

Feedback Inputs

Connector Al (X axis)

x

Connector A2 (Y axis)

x5 multiplier circuit for sine-wave signals

Feedback correction factor

Analog outputs

X axis

X [ X

Y axis

Spindle (S)

AXes

X axis

X +Y axis

X axis + electronic handwheel

Axes X +Y + auxiliary handwheel

XX X | XX | X [ XX | X | X |X

XX | X | XX | X [ XX | X |X

Double feedback for X axis

AXIs control

Closed Loop

XX | X | X

x

x

Open Loop

Rigid Tapping

Interface with external
devices

External operator panel "JOG 100"

RS232C Interface

Fagor Local Area Network (LAN)

x

DNC 100

Operating options

Overtemperature alarm

Operation in radius or diameter

Operation with a probe

Zero offsets

Tool length compensation

Acceleration / deceleration

X [IX [ X | X | X [ XX |X|X |X

X [IX | X | X | X | X

XX [ X | X | X | XX | X |X | XX




INPUTS AND OUTPUTS

101

101S

102

102S

INPUTS

X axis home switch

Y axis home switch

External emergency stop

Feedhold

External Cycle Start

External Cycle Stop

Conditional input (block skip)

Manual input (DRO mode)

X IX | X | X | X | X |X |X

X [ X | X | X | X | X |X

External Reset (initial CNC conditions)

X X | X | X | X | X [X

2 inputs as Handwheel multiplying factor

JOG100

JOG100

2 inputs for Feedrate override

JOG100

JOG100

5 inputs for parametric programming

2 inputs for handling the auxiliary handwheel

OUTPUTS

8 outputs for M, Sor T in BCD or decoded

M Strobe

S Strobe

T Strobe

JOG mode selected at the CNC

Automatic mode selected at the CNC

Internal CNC emergency

X axis brake

XX [ X | X | X | X [ X [ XX |X

Y axis brake

X axisin position

Y axisin position

X X X | X [ X | X [X|[X |X|X|X][X|X

X axis Fast (Non-servocontrolled open loop)

JOG 100

JOG 100

X axis Slow (Non-servocontrolled open |oop)

JOG 100

JOG 100

X direction (Non-servocontrolled open loop)

JOG 100

JOG 100

Y axis Fast (Non-servocontrolled open loop)

JOG 100

JOG 100

Y axis Slow (Non-servocontrolled open loop)

Y direction (Non-servocontrolled open loop)

X IX X [X X [X|X|X|[X[X[X|[X|X|X|X[X|XIX|X|X|[X|X|X|X|X|X|[X|X|X|X




PROGRAMMING

101 J101Ss | 102 | 102S
Number of blocks 900 | 900 | 900 | 900
Conditional blocks (block skip) X X X X
Parts counter X X X X
Arithmetic programming X X X
Arithmetic parameters 100 | 100 | 100
PROGRAMMI GO0 Rapid positioning X X X X
FUNCTIONS G01 Linear interpolation X X X X
G02 Clockwise circular interpolation X X
GO03 Counter-clockwise circular interpolation X X
G04 Dwell X X X X
G05 Round corner X X X X
GO07 Square corner X X X X
G25 Unconditional jump X X X X
G26 Jump if zero X X X
G27 Jump if not zero X X X
G28 Jump if less than zero X X X
G29 Jump if equal or greater than zero X X X
G33 Synchronization X
G45 Increment part-counter's count X X X X
GA47 Pulse inhibit X X X
G48 Cancel function G47 X X X
G51 to G60 | Load zero offset X X X
G61 F not affected by "P18" X X X X
G62 Cancel function G61 X X X X
G70 Inch programming X X X X
G71 Metric programming X X X X
G74 Machine Reference (home) search X X X X
G75 Probing X X X
G81 Batch programming X X
G84, G80 |Rigid tapping X
G90 Absolute coordinate programming X X X X
Go1 Incremental coordinate programming X X X X
G92 Coordinate presetting X X X
G93 M odification of acceleration ramp X X X




NEW FEATURES
AND
MODIFICATIONS

Date: March 1997

SoftwareVersion: 2.1 and newer

FEATURE AFFECTED MANUAL AND SECTION
Synchronization of movements (G33) Operating Manual Section 6.5.4
Axis X asinfinite slave of another axis (G34) InstallationManual Section 5.5
Operating Manual Section 6.5.5
G47, GA8 as axis |oop opener InstallationManual Section 5.7
Operating Manual Section 6.7.2
G75 specia function InstallationManual Section 5.6
Travel limit control taking into account the InstallationManual Section 5.8
the punch radius Operating Manual Section 6.8.4
Selection of the Arithmetical Parameters InstallationManual Section 3.7
which arerequired for display. Operating Manual Section 6.9.3
Pay-Back, asreading points. InstallationManual Section 3.6
Operating Manual Section4.3.1
Parametrical programmingtakesthe S Installation Manual Sect. 5.1 and 6.7
sign into account
The axes can be denominated Y, C InstallationManual Section 3.4
Auxiliary Handwheel handling by Installation Manual Sect. 1.7,3.4 and
meansof 2 digital inputs Operating Manual Section 3.1
Braking Control in open loop InstallationManual Section 4.4.2

Reading / Writing of machine parameters
from the DNC100

Error elimination by external Reset.




INTRODUCTION

Attention:

Beforestartingupthe CNC, carefully read theinstructionsof Chapter 2
inthelnstallation Manual.

The CNC must not be powered-on until verifying that the machine
complieswith the"89/392/CEE" Directive.
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DECLARATIONOF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.

BarriodeSan Andréss/n, C.P. 20500, M ondr agon -Guipzcoa- (ESPANA)

Wehereby declare, under our responsibility that theproduct:
Fagor 101/101S / 102/102SCNC

meetsthefollowingdirectives:

SAFETY:
EN 60204-1 Machinesafety. Electrical equipment of themachines.

ELECTROMAGNETICCOMPATIBILITY:

EN 50081-2 Emisson
EN 55011 Radiated. ClassA, Group 1.
EN 55011 Conducted. ClassA, Group 1.
EN 61000-3-2 CurrentHarmonics
EN 61000-3-3 Voltagefluctuationsandflickers

EN 50082-2  Immunity
EN 61000-4-2 ElectrostaticDischarges.
EN 61000-4-3 Radiofrequency Radiated ElectromagneticFields.
EN 61000-4-4 Burstsandfasttransients.
EN 61000-4-5 Conductedhighvoltagepul sesinmains(Surges)
EN 61000-4-6 Conducteddisturbanceinducedby radiofrequencyfields.
EN 61000-4-8 Magneticfieldsat mainsfrequency
EN 61000-4-11 Voltagefluctuationsand Outages.
ENV 50204 Fieldsgenerated by digital radio-telephones

Asinstructed by the European Community Directives: onLow Voltage 73/23/CEE, on
Machine Safety 89/392/EEC, 89/336/EEC on Electromagnetic Compatibility and its
upgrades

In Mondragdn, on October 1st, 2001

/ i
Fagor (iutomation/§. C . Ltda.
D réat%téerégm s

Jdo.: Julen Busturia
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SAFETY CONDITIONS

Readthefoll owing safety measuresinorder to prevent damageto personnel, tothis
product and to those products connected to it.

Thisunit must only be repaired by personnel authorized by Fagor Automation.

Fagor Automation shall not beheldresponsiblefor any physical or material damage
derived from theviolation of these basic safety regulations.

Precautions against personal damage

Use proper Mains AC power cables
To avoid risks, use only the Mains AC cables recommended for this unit.

Avoid electrical overloads
Inorder to avoid electrical dischargesand fire hazards, do not apply electrical voltage
outside the range sel ected on therear panel of the Central Unit.

Ground connection
Inorder toavoidelectrical discharges, connect thegroundterminal sof all themodules
tothemaingroundterminal . Beforeconnecting theinputsand outputsof thisunit, make
surethat all the grounding connections are properly made.

Before powering theunit up, makesurethat it is connected to ground
Inorder toavoidelectrical discharges, makesurethat all thegrounding connectionsare
properly made.

Do not work in humid environments
In order to avoid electrical discharges, alwayswork under 90% of relative humidity
(non-condensing) and 45° C (113°F).

Do not work in explosive environments _ _ _
In order to avoid risks, damage, do not work in explosive environments.

Precautions against product damage

Workingenvironment
Thisunitisready tobeusedinIndustrial Environmentscomplyingwiththedirectives
and regul ations effective in the European Community

Fagor Automation shall not be held responsible for any damage suffered or caused
wheninstalledin other environments (residential or homes).

Install theunit in theright place
Itisrecommended, whenever possible, toinstal the CNC away from cool ants, chemical
product, blows, etc. that could damageit.

This unit complies with the European directives on electromagnetic compatibility.

Nevertheless, it is recommended to keep it away from sources of electromagnetic
disturbancesuch as.

Introduction - 4



- Powerful loads connected to the same AC power line as this equi pment.
- Nearby portabletransmitters(Radi o-tel ephones, Ham radio transmitters).
- Nearby radio/ TC transmitters.

- Nearby arc welding machines

- Nearby High Voltage power lines

- Etc.

Enclosures
Themanufacturer isresponsi bleof assuring that theencl osureinvol ving theequipment
meetsall the currently effectivedirectivesof the European Community.

Avoid distur bances coming from the machinetool
The machine-tool must have all the interference generating elements (relay cails,
contactors, motors, etc.) uncoupl ed.

Usethe proper power supply
Use an external regulated 24 V dc power supply for the inputs and outputs.

Grounding of the power supply
Thezerovolt point of theexternal power supply must be connected tothemain ground
point of the machine.

Analog inputsand outputs connection
Itisrecommended to connect them using shielded cablesand connecting their shields
(mesh) to the corresponding pin (See chapter 2).

Ambient conditions
The working temperature must be between +5° C and +45° C (41°F and 113°F)
The storage temperature must be between -25° C and 70° C. (-13° F and 158° F)

Monitor enclosure
Assurethat theMonitor isinstalled at thedistancesindicatedinchapter 1 fromthewalls
of theenclosure.
UseaDC fan toimprove enclosure ventilation.

Main AC Power Switch

Thisswitch must be easy to access and at adistance between 0.7 m (27.5 inches) and
1.7 m (5.6 ft) off thefloor.

Protections of the unit itself

It carriestwo fast fuses of 3.15 Amp./ 250V. to protect the mains AC input.

All thedigital inputsand outputshavegal vanicisol ation viaoptocoupl ersbetween the
CNC circuitry and the outside.

They areprotected by anexternal fastfuse(F) of 3.15Amp./ 250V . against over voltage
and reverse connection of the power supply.

Thetypeof fusedependsonthetypeof monitor. Seetheidentificationlabel of theunit.
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Precautions during repair

Do not manipulatetheinside of the unit
Only personnel authorized by Fagor Automation may manipulatethe
insideof thisunit.

Donot manipulatetheconnector swith theunit connectedto AC power .
Before manipulating the connectors (inputs/outputs, feedback, etc.)
make sure that the unit is not connected to AC power.

Safety symbols

Symbolswhich may appear on the manual
WARNING. symbol

It hasan associated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.

Symbolsthat may becarried on the product
WARNING. symbol

It hasan associ ated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.

"Electrical Shock" symbol
It indicatesthat point may be under electrical voltage

"Ground Protection” symbol
It indicates that point must be connected to the main ground point of the
machine as protection for people and units.
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WARRANTY TERMS

WARRANTY

All productsmanufactured or marketed by Fagor Automationhasawarranty period of
12 monthsfrom the day they are shipped out of our warehouses.

The mentioned warranty coversrepair material and labor costs, at FAGOR facilities,
incurred in therepair of the products.

Withinthewarranty period, Fagor will repair or replacethe productsverified asbeing
defective.

FAGORiscommittedtorepairingor replacingitsproductsfromthetimewhenthefirst
such product was launched up to 8 years after such product has disappeared from the
product catal og.

Itisentirely up to FAGOR to determine whether arepair is to be considered under
warranty.

EXCLUDING CLAUSES

Therepair will take placeat our facilities. Therefore, all shipping expensesaswell as
travelling expenses incurred by technical personnel are NOT under warranty even
when the unit isunder warranty.

Thiswarranty will beapplied solong asthe equi pment hasbeen installed according to
theinstructions, it has not been mistreated or damaged by accident or negligence and
has been manipulated by personnel authorized by FAGOR.

If oncethe service call or repair has been completed, the cause of thefailureisnot to
be blamed the FAGOR product, the customer must cover all generated expenses
according to current fees.

No other implicit or explicit warranty iscovered and FAGOR AUTOMATION shall

not be held responsible, under any circumstances, of the damage which could be
originated.

SERVICE CONTRACTS

Serviceand Maintenance Contractsareavailablefor the customer withinthewarranty
period aswell asoutside of it.
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MATERIAL RETURNING TERMS

When returning the CNC, pack it in its original package and with its origina packaging
material. If not available, pack it asfollows:

1.- Getacardboard box whosethreeinsidedimensionsareat least 15cm (6inches) larger
thanthoseof theunit. Thecardboard being used to makethebox must havearesistance
of 170 Kg (375 1b.).

2.- Whensendingit to aFagor Automation officefor repair, attach alabel indicating the
owner of the unit, person to contact, type of unit, serial number, symptom and a brief
description of the problem.

3.- Wraptheunitinapolyethyleneroll or similar material to protect it.

When sending the monitor, especially protect the CRT glass.
4.- Padtheunitinsidethe cardboard box with poly-utherane foam on all sides.

5.- Seal the cardboard box with packing tape or industrial staples.
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ADDITIONAL REMARKS

* Mount the CNC away from coolants, chemical products, blows, etc. which could

damageit.

* Beforeturningtheuniton, verify that theground connectionshavebeen properly made.

See Section 2.2 of thismanual.

* To prevent electrical shock usethe proper mains AC connector at the Power Supply
Module. Use 3-wire power cables (one for ground connection)

*
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In case of amalfunction or failure, disconnect it and call the technical service. Do not

manipulateinsidetheunit.
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FAGOR DOCUMENTATION
FOR THE 101/101S/102/102S CNC

101/101S/ 102/102S CNC OEM Manual

Isdirected to the machine builder or person in charge of installing and starting
up the CNC.

It has the Installation manual inside. Sometimes, it may contain an additional

manual describing New Software Features recently implemented.
101/101S/102/102S CNC USER Manual

Isdirected to the end user or CNC operator.

It contains the Operating manual.

Sometimes, it may contain an additional manual describing New Software
Features recently implemented.
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MANUAL CONTENTS

The installation manual consists of the following sections:

Index

Comparative Table for Fagor 101/101S / 102/102S CNC models

Introduction

Chapter 1

Chapter 2

Warning sheet prior to start-up

Declaration of Conformity

Safety Conditions

Warranty terms

Shipping conditions

Additional remarks

Fagor documents for the 101/101S / 102/102S CNC
Manual Contents

CNC configuration

Indicates the Central Unit dimensions
Detailed description of all the connectors.

Power and machine connection.

Chapter 3,4, 5

Chapter 6

Chapter 7

Chapter 8
Appendix

Error Codes

Indicates how to connect it to Main AC power.
Ground connection.

Characteristics of the digital inputs and outputs.
Characterigtics of the analog output.
Characteristics of the feedback inputs

CNC setup and start-up

System 1/O testing

Connection of the Emergency input and output.

Machine parameters.

How to operate with machine parameters.

How to set the machine parameters.

Detailed description of the general machine parameters.

Concepts.

Feedback systems, resolution
Adjustment of the axes and their gains.

Reference Systems. Reference systems, search and setting

Acceleration / deceleration.

Spindle: speed control and range change.
Tools and tool magazine

Auxiliary M, S, T function transfer

Local AreaNetwork

Indicates how to connect an operate the Fagor LAN

DNC communications protocol

A
B
C
D
E
E
G
H

J

CNC technical characteristics.

Enclosures.

Circuits recommended for probe connection
CNC inputs and outputs.

2-digit BCD coded spindle "S" output
Machine parameter summary chart
Sequential machine parameter listing
Machine parameter setting chart

Key codes

Maintenance
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1. CNC CONFIGURATION

Attention:

The CNC isprepared to be used in Industrial Environments, especially on
c milling machines, lathes, etc. It can control machine movements and devices.

It can control machine movements and devices.

1.1 DIMENSIONS AND INSTALLATION

ThisFAGOR CNC isusually mounted on the operator panel of the machine by means of
the 4 mounting holes provided on the front panel of the CNC.
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The appendix at the end of this manual shows the necessary dimensions of the enclosure
wherethisCNC will beinstalled guaranteeing its proper ambient conditions.
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1.2 CONNECTORS AND INTERFACE

g

&)

)

=
El
&
52

Al 15-pin SUB-D typefemale connector for X axisfeedback connection.
It admitssine-wavesignals.

A2 15-pin SUB-D typefemale connector for Y axisfeedback connection.
It admitssine-wavesignals.

RS232C 9-pin SUB-D typefemale connector for RS-232C serial line connection.
RS485  9-pin SUB-D typefemale connector for RS-485 serial line connection.
/01 37-pin SUB-D typefemale connector to interface with the electrical cabinet.

/02 25-pin SUB-D typefemale connector tointerface with the electrical cabinet.

1 Lithium battery. See appendix in thismanual.

2 Mains, A.C. power plug and switch. To power the CNC by connecting it
through atransformer and ground.

3 Ground terminal. M etric 6mm. Where the general machine ground must be
connected.

4,5 Fuses. 3.15Amp./250V fast fuses (F) to protect theinternal 1/O circuitry of the
CNC.
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6 Potentiometers for analog output adjustment. ONLY to be used by the
Technical Service Department at FAGOR AUTOMATION.
SM (symmetry), G (gain), OF1 (X axisoffset), OF2 (Y axisoffset),
OF3 (spindleoffset).

Attention:

Do not manipulate inside this unit

Only personnel authorized by Fagor Automation may manipulateinside
Q thismodule.

Do not manipulate the connectors with the unit connected to main AC

power
Before manipulating these connectors, make sure that the unit is not

connected to main AC power.
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1.3 CONNECTORS A1, A2

They are 15-pin SUB-D type female connectors used to connect feedback devices.

The feedback systenmust be metric. Which means that each feedback pulse must be
assigned a non-decimal distance value in microns. For example, when a 0.0001 inch/pulse
resolution is desired, its equivalent metric value of 2.54um/maiseot be set. This
problem may be solved by using inch-pitch encoders (635 lines/rev., 1270 lines/rev. etc.)
or the feedback correcting factor described later on in this manual.

* Connector Al is used for the X axis feedback signals.
* Connector A2 is used for the feedback signals from the Y axis or from the
electronic handwheel.

The type of cable used must have overall shield. The rest of its characteristics such as length
will depend on the type and model of the feedback device being used.

Itis highly recommended to run these cables as far away as possible from the power cables
of the machine.

PIN MEANING AND FUNCTION
1 A
2 A Differential square-wave feedback signals.
3 B
4 B
5 lo Machine reference pulse (Marker)
6 lo
7 Ac Sine-wave feedback signals.
8 Bc
9 +5V. Power to feedback device.
10 Not connected.
11 oVv. Power to feedback device.
12 Not connected.
13 -5V. Power to feedback device.
14 Not connected.
15 CHASSIS Shield.

Attention:

The output signals of square-wave rotary encoders must be TTL compgtible
andno Open Collectoroutput signals may be used.

When using a touch probe, pin 5 of connector A2 should be used as infut for
A the probe signal.

The appendix at the end of this manual shows a few recommended circigts for
probe connection.

If this pin is also used for the Y axis marker pulse (home), an auxiliary|fM"
function may be used to switch the two signals.
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1.31 DIP-SWITCHES FOR CONNECTORS A1, A2

There are 2 dip-switches next to each feedback input connector (A1, A2) to set the CNC
according to the type of feedback signal being used in each case.

Dip-switch 1 indicateswhether the feedback signal issine-wave or square-wave and dip-
switch 2indicateswhether thefeedback signal isdifferential (double-ended) or not (single-
ended).

The feedback signalsthat can be used at connectors Al and A2 are:
*  Sine-wave feedback signals (Ac, Bc, 10)
*  Square-wave feedback signals (A, B, 10) - - -
* Differential square-wavefeedback signas( A, A, B, B, lo, 10)

The chart below shows the dip-switch combinations for the particular type of feedback
signal used at each feedback input:

Dip-switch MEANING AND FUNCTION
1 2
ON ON Sinewave signal (Ac, Bc, 10)
ON OFF Differential sine-wavesignal " Not allowed"
OFF ON Square-wave signal (A, B, 10) -
OFF OFF Differential square-wave signal (A, A, B, B, 10, 10)

Thereisalabel next to each pair of switchesindicating their meaning.

L OFF
AA—-BB-Iolo W W |_|J
A-B-To |? 1

ON
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14 RS232C CONNECTOR

Itisa9-pin SUB-D type female connector used to connect the RS-232C serid line.

The shield of the cable being used must be connected to pin 1 of the connector at the CNC
end and to the metal housing of the connector at the PERIPHERAL end.

PIN SIGNAL IFU NCTION
1 FG Shield.
2 TxD Transmit Data
3 RxD Receive Data
4 RTS Request To Send
5 CTS Clear To Send
6 DSR Data Send Ready
7 GND Ground
8 — Not connected
9 DTR Data Pin Ready

SUGGESTIONS FOR RS232C INTERFACE

*

Connecting and disconnecting the peripheral device.

c The DRO must be powered off when connecting or disconnecting

any peripheral deviceviaconnector X6 (RS232Cinterfaceconnector).

Cablelength. The EIA RS232C standards specify that the capacity of the cable must
not exceed 2500pF, thus, sincethecablesusually haveacapacity between 130and 170
pF, their maximum length will belimited to 15 meter s (50 feet).

For greater distances, it isrecommended to insert "RS232C<-->RS422A" converters
(contact thepertinent distributor).

It is suggested to use shielded cables and/or twisted-pair wiresin order to minimize
interference between cabl esthusavoiding faulty communi cationsover lengthy cabl es.

Itisrecommended to use 7-conductor cabl eswith aminimum sectionof 0.14 mm?2and
overall shielding.

Transmission speed (baudrate). The most common baudrate used between a
peripheral and this CNC is 9600 baud.

All unused wires should be grounded to avoid erroneous control and data signals.
Ground connection. Itissuggestedtoreferenceall control and datasignal stothesame

ground wire (pin 7 -GND-) thus avoiding reference points at different voltage levels
since there could be different voltages between both ends of long cables.

Page

Chapter: 1 Section:
CNC CONFIGURATION RS232C CONNECTOR




RECOMMENDED RS232C INTERFACE CONNECTIONS

*  Completeconnection

CNC PERIPHERAL
9 pin connector 25 pin connector
HOUSING
FG 10— . ( o1 FG
TxD 20—»—* —~—4—02 TxD
RxD 30— L >< L »—03 RxD
RTS 4 O0——1— ¢ <04 RIS
CTS 50—a——— —H—»—05 CTS
DSR 60— | 1 ¢ | , » 06 DSR
DTR 90—»— ——4—0 20 DTR
GND 70 . X o7 GND

*  Simplified connection

To be used when the computer or peripheral device meets one of the following
requirements.

- It does not have the RTS signal.
- DNC isbeing used.
- Thereceiving unit can receive data at the selected baudrate.

CNC PC/AT COMPUTER
f pin connector 9 pin connector
HOUSING
FG 1oﬁﬁ ______________ ( 01 FG
TxD 20— /’ ‘\ /' ‘\ p»—0 2 RxD
RxD 30—<—— —T——03 TxD
CTS 50— I. : : : ——o08 CTS
DSR 60— ! | ! | +——086 DSR
DTR 90— ! ! ' L—04 DTR
GND 70 — — 05 GND
J_ o ___ v
CNC PC/XT/PS2 COMPUTER
9 pin connector 25 pin connector
HOUSING
FG 10ﬁ‘ ______________ ( o1 FG
TxD 20— i ) <€4+—0 2 TxD
RxD 30—— —T—»—03 RxD
CTS 50— : 'I : 'I —o05 CTS
DSR 60— ! ! 11 —O6 DSR
DTR 90— |} ' L—020 DTR
GND 70 — — 07 GND

____________ )Y

However, it is recommended to consult the technical manuals of the computer or
peripheral devicein casethere are any discrepancies.
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RS232C CONNECTION

MACHINE ENCLOSURE PERIPHERAL

DEVICE

CNC 9 Pin Male 25 Pin Female | 25 Pin Male 25 Pin Male
D_SUB D_SUB D_SUB D_SUB

(Connector X3)| CONNECTOR CONNECTOR CONNECTOR X1l  CONNECTOR
FG oiﬁ”gs@g”7(—ol—ﬁﬁiqA§LiEﬂi ( 1 o Fg
I o2 A A N I AR
Do ] RO NN IR PR
RTS o2 - L ol - L RIS
CTS @ — 1 @ - f——»—7——® CTS
e — A . S|
DR o 0 I BN TR R

[V v e [V v he
Not Used @ 8

NOTE:

BEFORE MAKING THE CABLE ASSEMBLY

MACHINE ENCLOSURE

VERIFY THE GENDER OF THE SERIAL PORT CONNECTOR USED ON YOUR PERIPHERAL DEVICE

PERSONAL COMPUTER

PC/XT/PSQ
CNC 9 Pin Male 25 Pin Female | 25 Pin Male 25 Pin M/F
D_SUB D_SUB D_SUB D_SUB
(Connector X3)| connecTor CONNECTOR CONNECTOR X4  CONNECTOR
FG oiﬁfﬂcgg@fﬂ oL __camE ( Ll e rg
I o [ A & N AR E
o e ] e T 4 0P
RTS o2 - - o . D 2 @ RIS
CTS e — 1 ® 1 [ ® CTS
DSR -8 ] i ® i | S o DSR
DIR o] L T | \ | o o DR
GND e VR oV, @ VR oV, ® GND
Not Used @ 8
NOTE: VERIFY THE GENDER OF THE SERIAL PORT CONNECTOR USED ON YOUR PERSONAL COMPUTER

BEFORE MAKING THE CABLE ASSEMBLY

MACHINE ENCLOSURE

PERSONAL COMPUTER

PC /AT
CNC 9 Pin Male 25 Pin Female | 25 Pin Male 9 Pin Male
D_SUB D_SUB D_SUB D_SUB
(Connector X3)| coNNECTOR CONNECTOR CONNECTOR X4 CONNECTOR
FG .éﬁv  CABLE ° é __camE ( é ® CD Carrier Detect
TxD @ ® > > ® RxD
RxD ei f \ / \ @ i - f{ \\ / \ - 2 e TxD
RTS o2 L L o] L P 5 © RIS
CTS e — — ® [ [ ® CTS
DSR @5 N n ol | W 5 e DsR
DR o N TR L | oo
e [V v e [V y =
Not Used @ 8 9 ® RI Ring Indicator

X It is recommended to connect the cable shield to the Peripheral device or Personal Computer
chassis in order to improve transmissions
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15 R$485 CONNECTOR
Itisa9-pin SUB-D type female connector used to connect the R$485 serial line.

Thisserial lineisusedtointegratethis CNCintothe FAGOR Local AreaNetwork (LAN)
so it can communicate with other FAGOR CNCs and PLCs (FAGOR PLC64).

e

N SIGNAL FUNCTION

Not connected
Not connected
TxD Transmit Data
Not connected
Not connected
Not connected
Not connected
TxD Transmit Data

Not connected

O O N WN P

Attention: Do not manipulate the connectors with the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

For better immunity of theRS485 serid lineagai nst conducted el ectromagnetic
disturbances, it isrecommended to solder the cable mesh to the metal hood
of the connector.

1.51 RECOMMENDED CABLE FOR THE R$485
TECHNICAL CHARACTERISTICS
“TWINAXIAL” CABLE

SPECIFICATIONS

Type: 02 AWG twisted 7x28
Conductor | Material: Copper (only one stained wire)
Resistance: Max 11 L per every 305m. (1000 ft)
Insulator Material: Teflon
Material Stained copper
. Type Braid 34 AWG. 8 ends/ 16 carriers
Shields Cover Minimum 95%
Resistance Maximum 3L per every 305m. (1000 ft)
. Material: Teflon
Covering Outsidediameter | Nominal 7mm. (0.257inches)
Capacitance Maximum 53,1 pF/m (16.2 pF/ft)
Impedance 107+ 5% Ohm at 1 MHz.
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1.6 CONNECTOR /O 1

Itisa37-pin SUB-D typefemale connector to interface with the electrical cabinet.

Pin SIGNAL ANDFUNCTION
1 ov. External power input.
2 Jog Output Output. Activein JOG and Play-Back modes.
3 Brake(X) Output.
4 M Strobe Output. The BCD coded outputs correspond to an M code.
5 Emergency Output.
6 Fast (X)/JOG Output. Fast feedrate for X. Open loop without servo systems.
7 Slow (X)/JOG Output. Slow feedrate for X. Open loop without servo systems.
8 Direction(X)/JOG | Output. Moving direction for X. Open loop without servo systems.
9 In Position (X) Output.
10 Feed Over. 1/JOG Input. For external axis feedrate override
11 Feed Over. 2/JOG Input. For external axis feedrate override
12 Reset Input.
13 Homeswitch (X) Input from the Machine Reference (home) switch.
14 Emergency Stop Input.
15 Feed Hold Input.
16 Cycle stop Input.
17 Cycle start Input.
18 Block skip Conditiona Input.
19 Manual Input Input. The CNC behavesasaDRO.
20 MST80 BCD coded Output, weight 80
21 MST40 BCD coded Output, weight 40
22 MST20 BCD coded Output, weight 20
23 MST10 BCD coded Output, weight 10
24 MSTO08 BCD coded Output, weight 8
25 MST04 BCD coded Output, weight 4
26 MSTO02 BCD coded Output, weight 2
27 MSTO01 BCD coded Output, weight 1
28 CHASSIS Connect al cable shields to this pin.
29 24V . External power Input.
30 +10V Analog output for X axis servo drive.
31 ov. Analog output for X axis servo drive.
32 +10V Analog output for Y axis servo drive.
33 ov. Analog output for Y axis servo drive.
34 +10V Analog output for the spindle drive.
35 ov. Analog output for the spindle drive.
36 Not being used at this time.
37 Not being used at this time.
Attention:

The machine manufacturer must comply with the EN 60204-1 (IEC-204-1)

regulation regarding the protection against electrical shock derived from

defective input/output connection with the external power supply when this
connector is not connected before turning the power supply on.

Do not manipulate the connectors with the unit connected to main AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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1.6.1 INPUTS OF CONNECTOR 1/0 1
FEEDRATE OVERRIDE / JOG Pins10and 11

By meansof these2inputs, itispossibleto changethefeedrateof theaxesin JOG, Play-
back, Execution and Single-Block modes.

Depending on the type of axis, the CNC acts asfollows:

Pin Servocontrolled axes Non-servocontrolled axes
10 | 11 (G01/G02/G03) (G00) Range
1 1 25% 25% Slow range
50% 50% Ignored
100% 100% Ignored
" =0" 0,
o oo 2] e | soune

PinOFF=0,0N=1

Whenusingtheexternal operator panel "JOG 100", theseinputsaretreated differently
asdescribed inits corresponding section later oninthischapter.

Attention:

When operating in open loop with servo drives, the feedrate override goes
into effect on the next movement and not on the current one.

RESET Pin 12
Thisinput must be normally low (0V).

When set high, the CNC assumesthe pre-established initial conditions. It actsasif the
[RESET] were pressed.

When machineparameter "P30" isset toavalueother than 0", the CNCHOM ESthe
axes whenever aleading edge (transition from low to high) is detected at thisinput.

X AXISHOME SWITCH Pin13

Thisinput must be high (24V) aslong asthe X axishome switch is pressed.

EMERGENCY STOP Pin 14
Thisinput must be normally high (24V).
When set low, the CNC cancel sthe anal og outputs for the axes, setsthe brake signal
low to prevent theaxesfrom moving, interruptsthe execution of the part-programand

displayserror 17 at thelower window. It doesnot activatetheexter nal Emer gency
Output (pin 5 of thisconnector).

See connection diagram in the chapter on "Power and Machine interface” in this

manual.
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FEED HOLD Pin15

Thisinput must be normally high and its meaning depends on the type of block or
function being executed.

* If while moving the axes, this signal (FEED HOLD) is set low (0V), the CNC
mai ntai nsthe spindleturning and stopstheaxesby bringing their anal og voltagesto
0V while maintaining the brake signals high (24V = brake off).

When thissignal returns high, the CNC will resume the movement of the axes.

*  When machine parameter "P22(5) = 1", the CNC waitsfor the electrical cabinet to
process the requested M function and set the FEED HOLD signal high.

See the section on "Transfer of auxiliary functions M, S, T" in the chapter on
"Concepts' later oninthis manual.

CYCLE STOP Pin16

Thisinput must be normally high (24V).

When setting this input low, the CNC stops program execution. Its treatment is
identical to that of the key.

To resume program execution, thisinput must be set high again and, then, the
key must be pressed.

CYCLE START Pin17

Thisinput must be normally low (OV).

If aleading edge (Ilow-to-hightransition) isdetected at thisinput whilein Automaticor
Single-Block mode, the CNC behaves asif the key were pressed.

When inactive, thisinput must be connected to OV through a 10KOhm resistor.

CNC
17 I_I
O I O O O 24V
ov
Page Chapter: 1 Section:
12 CNC CONFIGURATION CONNECTOR 1/01
(inputs)




BLOCK SKIP (CONDITIONAL) INPUT  Pin18
Every time the CNC executes the miscellaneous function M01 (conditional stop), it
analyzesthestatusof thisinput. If high (24V), the CNC will interrupt the execution of
the program.
By thesametoken, every timethe CNC must executeaconditional block, itwill analyze
thestatus of thisinput and it will executetheblock if thisinputishigh (24V) or skipit
if low (QV).

MANUAL INPUT (DRO Mode) Pin 19
If whilein the JOG mode, thisinput is set high, the CNC will behave asa DRO.

However, although the CNC has"freed" the axes, the electrical cabinet must disable
the axes so they can be moved manually.

Chapter: 1 Section: Page
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16.2 OUTPUTS OF CONNECTOR 1/0 1
JOG OUTPUT Pin2

Thisoutput isset high (24V) whenever the CNCiseither in JOG or Play-Back mode.

X AXIS BRAKE Pin3

Thisoutput isset high (24V) toindicatethat the axismay bemoved (brake off). When
low (OV), the axis must be braked.

M Strobe Pin4
Thisoutputisset highwhentheactivated BCD outputs(pins20through 27) correspond
toan auxiliary "M" function.

EMERGENCY Pin5
Thisoutput isnormally high (24V).
Thisoutput is set low whenever aninternal alarm or emergency occurs.

FAST (X)/JOG  Pin6

SLOW (X)/JOG  Pin7

DIRECTION (X)/JOG  Pin8

When operating in Open Loop without servo systems, these outputs indicate the
feedrate to be selected (fast or slow) aswell asthe moving direction for the X axis.

Whenusingtheexternal operator panel "JOG 100", theseinputsaretreated differently
asdescribed initscorresponding section later on in thischapter.

INPOSITION (X)  Pin9

The CNC sets this output high (24V) to indicate that the X axis has reached its
programmed position.

Thereare several machine parametersto indicate the length of thissignal, whento be
activated, etc. as described in the section on " Concepts' later on in thismanual.
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MST80 Pin20
MST40 Pin21
MST20 Pin22
MST10 Pin23
MST08 Pin24
MST04 Pin25
MST02 Pin26
MSTO01 Pin27

The CNC uses these outputs to indicate to the electrical cabinet that an M, Sor T
function has been selected.

This information is BCD coded and the significance (weight) of each output is
expressed by the corresponding mnemonic.

For example, to select thefirst spindle speed range, the CNC sendsthe M41 code out
totheelectrical cabinet.

MST80 MST40 MST20 MST10 MST08 MST04 MST02 MSTO01
0 1 0 0 0 0 0 1

Together with these signals, the CNC will activate the "M Strobe”, " T Strobe” or 'S
Strobe" output to indicate the type of function being selected.

X axisanalog output £10V.  Pin 30

X axisanalog output QV. Pin 31
Theseoutputsprovidetheanal og voltagefor the X axisservodrive. Thecableusedfor
this connection must be shielded.

Y axisanalog output +10V. Pin32

Y axisanalog output QV. Pin 33
Theseoutputsprovidetheanalogvoltagefor theY axisservodrive. Thecableusedfor
this connection must be shielded.

Spindle analog output +10V. Pin 34

Spindleanalog output 0V. Pin 35

Theseoutputs providetheanal og voltagefor the spindledrive. The cableusedfor this
connection must be shielded.
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1.7 CONNECTOR 1/0 2

Itisa25-pin SUB-D type female connector to interface with the electrical cabinet.

Pin SIGNALANDFUNCTION
1 ov. Externa power supply input.
2 Not being used at thistime.
3 Fast (Y)/JOG Output. Y axis fast feedrate. Open Loop without servo systems.
4 T Strobe Output. The BCD outputs (1/01) correspond to atool Number.
5 Slow (Y) Output. Y axis slow feedrate. Open Loop without servo systems.
6 S Strobe Output. The BCD outputs (1/01) correspond to a spindle speed
7 Brake(Y) Output.
8 Direction(Y) Output. Y axis moving direction. Open L oop without servo systems.
9 In Position (Y) Output. Y axis currently in position.
10 Automatic Output. Automatic mode selected.
11 Not being used at thistime.
12 Not being used at thistime.
13 Not being used at thistime.
14 Not being used at thistime.
15 Mul. Factor. Handw. | Input. Handwheel multiplying Factor or JOG type positioning
16 CHASSIS Connect al cable shields to this pin.
17 Input E5 Input assignable to a parameter, Double feedback input or auxiliary
handwheel input.
18 Homeswitch (Y) Input. Y axis Machine Reference (home) switch.
19 Not being used at thistime.
20 24V External power supply input.
21 Input E1 Input which may be assigned to an arithmetic parameter.
22 Input E3 Input which may be assigned to an arithmetic parameter.
23 Input E2 Input which may be assigned to an arithmetic parameter.
24 Mul. Factor. Handw. | Input. Handwheel multiplying Factor or JOG type positioning
25 Input E4 Input assignable to a parameter or auxiliary handwheel input.
Attention:
The machine manufacturer must comply with the EN 60204-1 (IEC-204-
1) regulation regarding the protection against electrical shock derived from
defective input/output connection with the external power supply when this
connector is not connected before turning the power supply on.
Do not manipulate the connectors with the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is
not connected to main AC power.
Page Chapter: 1 Section:
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1.7.1 INPUTS OF CONNECTOR 1/0 2

Multipl. Factor / Handwheel Pin 15
Multipl. Factor / Handwheel Pin24

When using an el ectronic handwheel, machine parameter "P60(4)=1", These 2 inputs
indicate the multiplying factor that the CNC applies to the pulses coming from the
electronichandwhes!.

Theaxismovingdistanceisaresult of multiplyingthehandwheel pul sesby thisfactor.

Pin Example: 250 lines/turn
Multiplying Factor
24 15 Distance per turn
0 0 x1 0.250 mm or 0.0250"
0 1 x 10 2.500 mm or 0.2500"
1 0 x 50 12.50 mm or 1.2500" Pin activated = 1
11 x 100 25.00 mm or 2.500" deactivated = 0

When not using an electronic handwheel, machine parameter "P60(4)=0", These 2
inputsindicate thetype of jogging movement obtai ned.

Pin
JOG type Moving distance

24 15

0 0 Continuous

0 1 Incremental 0.001 mm or 0.0001"

1 0 Incremental 0.010 mm or 0.0010"

1] 1 Incremental 0.100 mm or 0.0100" Pin activated = 1
deactivated = 0

Whenusingtheexternal operator panel "JOG 100", theseinputsaretreated differently
as described in the corresponding section of this chapter.

Y AXISHOME SWITCH Pin18

Thisinput must behigh (24V) aslong astheY axisMachine Reference (home) switch

ispressed.
Chapter: 1 Section: Page
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INPUT E1 Pin 21 INPUT E2 Pin 23
INPUT E3 Pin 22 INPUT E4 Pin 25
INPUT E5 Pin 17

By meansof parametric programming, it ispossibleto assign the status of each one of
theseinputsto any arithmetic parameters.

When theinput statusis high, the val ue assigned to the parameter will be"1" and "0"
when the input statusislow.

When using oneaxiswith doublefeedback, input E5 determineswhether the CNC uses
feedback connector A1 or A2 to close the position loop of the axis. See section
"Parametersrelated to Double Feedback” of thismanual.

Whenanauxiliary el ectronic handwheel isavailable, machineparameter "P102(8)=1",
inputs E4 and E5 must be connected to signals A and B of handwheel feedback.

Diagram for adapting Fagor handwheel 100P/100E signals.

24V OV
15V 24V
=] ! = . 200/02) T2
@ S~—
() 2K7 1/4w
— ] [QV
; 4 . 25(1/02) S
(@) ™~
s 2K7 1 /4w —
— (@)
. 5 . 17/02)
@) O
5 =
= 2 = . . W oli/02) O
=
1
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1.7.2 OUTPUTS OF CONNECTOR 1/0 2

T Strobe  Pin4

This output is set high when the activated BCD outputs (pins 20 through 27 of
connector 1/01) correspond to atool number (T function).

SStrobe Pin6

This output is set high when the activated BCD outputs (pins 20 through 27 of
connector 1/01) correspond to aspindle speed (Sfunction).

Y AXISBRAKE Pin7

Thisoutput isset high (24V) toindicatethat the axismay bemoved (brake off). When
low (0V), the axis must be braked.

FAST (Y)/JOG  Pin3
SLOW (Y) Pin5
DIRECTION (Y) Pin 8

When operating in Open Loop without servo systems, these outputs indicate the
feedrate to be selected (fast or slow) aswell asthe moving direction for the X axis.

When using the external operator panel "JOG 100", the"fast Y / JOG" input (pin 3)
istreated differently asdescribed initscorresponding section later onin thischapter.

INPOSITION(Y)  Pin9

The CNC sets this output high (24V) to indicate that the Y axis has reached its
programmed position.

Thereare several machine parametersto indicatethe length of thissignal, whento be
activated, etc. as described in the section on "Concepts' later on in thismanual.

AUTOMATIC Pin10

Thisoutput is set high whenever the Automatic operating modeis sel ected.

Chapter: 1 Section: Page
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1.8 EXTERNAL OPERATOR PANEL "JOG 100"

Itisan optional devicethat permits overriding the feedrate of the axes (%FEED), set the
incremental jogging distancefor them and sel ect the multiplying factor for the handwheel

pul ses.
Ch5x45'
N 10,5
© e
I3
@ @
& 1234586 1]
5 2(e
108 A R wlit | 89
K o
QL8885 1321 >
J2
& &)

f———— 108 —— I‘— 89 —>|

When the "JOG 100" external operator panel isused, one hasto:

- Set machine parameter "P101(1)=1".
- Supply connector 1/01 and connector 1/02 (both) with 24 Vdc.

The "JOG 100" must be connected to the CNC via connector "J2" as shown here.

CNC Operator panel
Connector 1/01 Connector 1/02 Connector J2

15 1

24 2

11 3
10 4
5

3 6

6 7
7 8
8 9
10

Itisalsopossibletouseconnectors”J1" and"J3" to utilizeexternal control keys. Connector
"J4" isnot being used at thistime.

Connector J1 Connector J3

Pin Function Pin Function
1 M3 (Spindle clockwise) 1 X+ Key
2 M4 (Spindle counter-clockwise) 2 X- Key
3 M5 (Spindle stop) 3 Y+ Key
4 JOG/CNC Selector 4 Y- Key
5 Not being used 5 Not being used
6 Common 6 Common

Page Chapter: 1 Section:
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LT L V1
M5
2@ 0 O— .
3@ 0 O— ° CNC
2 ”JOG 100" PANEL
6o
J3 X+ ¢
1@ 0 00— _1° Y+
2@ 0 O0— 1 Y—
s "t
34 ]

Whentheswitchisat the"JOG 100 PANEL" position, the CNC selectsthe JOG modeand
does not |et the operator select any other mode from the CNC keyboard.

Whentheswitchisatthe CNC position, it recoversitsnormal operationenablingthewhole

CNC keyboard.

Regardless of the sel ected switch position, each one of the external keysallow governing

themachineat all timesasfollows:

KEY COMMAND

M3 Start the spindle clockwise

M4 Start the spindle counter-clockwise

M5 Stop the spindle

X+ Jog the X axisin the positive direction

X- Jog the X axisin the negative direction

Y+ Jog the Y axisin the positive direction

Y- Jog the Y axisin the negative direction

Chapter: 1 Section: Page
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1.8.1 EXTERNAL KEYSWITHOUT "JOG 100" OPERATOR PANEL

The CNC allowsexternal control keys"X+","X-","Y+","Y-" to be used without making
use of the "JOG 100" external operator panel.

For this purpose machine parameter "P101(1)=1" must be used as well as making the
following connections:

2
+

/0 1 (6) o ¢ =45 01/0 2 (15
L
= oy . 51/0 2 (24)
I °o1/0 1 (11)
AL °o1/0 1 (10)
/0 2 (3) o U

M

Notes: The feedrate of the axes, FEED, is 100% fixed and it is not possible to operatein
incremental mode (JOG) nor use an electronic handwhee!.

Thenomenclature"1/01(6)" meansthat pin6of 1/0 1 connector must beconnected.

The diodes must be of the 1N4148 type or equivalent.
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EXTERNAL
22 CNC CONFIGURATION OPERATOR PANEL




2. POWER AND MACHINE INTERFACE

Attention:

Power switch
Thispower switch must be mounted in such away that it iseasily accessed
and at a distance between 0.7 meters (27.5 inches) and 1.7 meters (5.5
ft) off the floor.

Install this unit in the proper place
It is recommended to install the CNC away from coolants, chemical
products, possible blows etc. which could damage it.

21 POWER INTERFACE

Therear of the CNC has athree-prong connector for AC and ground connection.

(/:
a |
*—/ ®)
L]
T 3 I I I 4/
ST <o N Z
‘m‘ } | \':::::::I:/:(:):I:::::::'\ @ =
o o

This connection must be done through an independent shielded 110VA transformer
with an AC output voltage between 100V and 240V +10% -15%.

The power outlet to connect the equipment must be near it and easily accessible.

In case of overload or overvoltage, it is recommended to wait for 3 minutes before
powering the unit back up in order to prevent any possible damage to the power supply.
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2.2 MACHINE INTERFACE

221

GENERAL CONSIDERATIONS

All thoseelementsof themachi necapableof generatinginterference(relay coils, contactors,
motors, etc.) must be decoupled.

*

D.C. Relay cails.
Diode type 1N4000.
A.C. relay cails
RC connected as close as possibleto the coils. Their approximate values should be:

R 220 Ohms/1W
C 0,2 uF/600V

A.C. motors.
RC connected between phases with values:

R 300 Ohms/6W
C 0,47UF/600V

Ground connection.

Itisimperativeto carry out aproper ground connection in order to achieve:
*  Protection of anybody against el ectrical shocks caused by amalfunction.

*  Protection of theel ectronic equi pment against interference generated by the proper
machine or by other electronic equipment near by which could cause erratic
equipment behaviour.

Therefore, itiscrucia toinstall one or two ground pointswhere the above mentioned
elements must be connected.

Use large section cables for this purpose in order to obtain low impedance and
efficiently avoid any interference. Thisway, all partsof theinstallation will havethe
samevoltagereference.

Even when aproper gr ound connection reduces the effects of electrical interference
(noise), thesignal cablesrequireadditional protection.

Thisisgenerally achieved by using twisted-pair cables which are a'so covered with
anti-static shielding mesh-wire. This shield must be connected to a specific point
avoiding ground loopsthat could cause undesired effects. Thisconnectionisusually
done at one of the CNC's ground points.

Page
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Each element of thewholesystem must beconnectedtoground viatheestablishedmain
points. These pointswill be conveniently set close to the machine-tool and properly
connected to the general ground (of the building).

When asecond point is necessary, it isrecommended to join both pointswith acable
whose section is not smaller than 8 mm? (or 2 cables of 4 mm?).

Verify that theimpedance between the central point of each connector housingandthe
main ground point islessthan 1 Ohm.

Ground connection diagram

MACHINE SERVO DRIVES
Axes+Handwheels Axes + Spindle
IRIEIE IR IR I
L
Al AR 3031 3233 3435
1/01
INPUTS
OUTPUTS
2 | —
J7_ CNC &st‘ 0—0
Iy ! a—0
QD ¢ 1/0 1 ‘j ZE‘ =
e 1/0 2
B 24V
24v
ov oY
RS 232C RS 485 T~
IRl 1|
PERIPHERAL PERIPHERAL
RS 232C RS 485
ah ~  Chassis
_ 1
= Ground

@ Ground (for safety)

Chapter: 2 Section: Page
POWER AND MACHINE INTERFACE MACHINEINTERFACE 3




2.2.2 DIGITAL OUTPUTS

The CNC has severa optocoupled digital outputs which may be used to activate relays,
deacons, etc.

These digital outputs, with galvanic isolation by optocouplers, can commutate D.C.
voltages supplied by the electrical cabinet of the machine.

Theexternal D.C. power supply used to power the digital outputs must be regul ated.
Nominal voltage: +24 Vdc Voltagerange: +18 Vdc to +30 Vdc.
Theelectrical characteristicsof theoutputsare:

Output voltage Vce.- 2V
M aximum output current 100 mA.

All outputs are protected by means of :
Galvanicisolation by optocouplers.
External 3A fuse for protection against output overload (greater than 125mA),
external power supply overvoltage (over 33V DC) and against reverse connection of
the external power supply.
2.2.3 DIGITAL INPUTS
Thedigital inputs of the CNC are to used to "read" external devices.

All of them aregalvanically isolated from the outside world by optocouplers.

Theelectrical characteristicsof theseinputsare:

Nominal voltagevalue +24V DC
Maximum voltagevalue +30 V.
Minimumvoltagevalue +18 V.

High threshold voltage (logic state 1) over +18V.
L ow threshold voltage (logic state 0) under +5V.

Typical input consumption 5mA.
M aximum consumption per input 7 mA.

All inputs are protected by means of:

Galvanicisolation by optocouplers.
Protection against reverse connection of the power supply up to-30V.

Attention:

Theexternal 24V power supply used for the digital inputs and outputs must

beregulated.
TheQV point of thispower supply must beconnected to themain ground point

of theedlectrical cabinet.

Page Chapter: 2 Section:
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224 ANALOG OUTPUTS.

The CNC has 3 analog outputs which could be used to command servo drives and the
spindledrive.

Theelectrical characteristicsof theseoutputsare:

Analog voltagerange: +10V.
Minimum impedance of the connected drive: 10 KOhm.
M aximum cablelength without shield: 75mm.

Itishighly recommended to usetheshiel ded cableconnecting theshieldtothecorresponding
pin of the connector.

Attention:

Itisrecommended to adjust theservo drivessotheir maximum feedrate (GOO)
isobtainedat +9.5V.

2.25 FEEDBACK INPUTS

Thefeedback inputsareusedtorecel ves ne-wave, single-ended and doubl e-ended square-
wave signals coming from linear or rotary transducers (encoders).

Connector AlisusedfortheX axisfeedback signalsand it acceptssine-waveand double-
ended (differential) square-wavesignals.

Connector A2isused for thefeedback signalsfromtheY axisor from the handwheel and
it accepts sine-wave and double-ended (differential) square-wavesignals.

Theelectrical characteristicsof theseinputsare:

Sine-wavesignals Supply voltage +5V. 5%
Maximum counting frequency 50K Hz.
Square-wavesignals  Supply voltage +5V.£5%

Maximum counting frequency 200K Hz.

Itisrecommended to use shielded cablesfor their connection connecting the shieldto the
corresponding pin of the connector (at the CNC side).
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2.3 SET-UP
231 GENERAL CONSIDERATIONS

Inspect thewhol eelectrical cabinet verifying the ground connectionsBEFORE powering
itup.

Thisground connection must be done at asingle machine point (Main Ground Point) and
all other ground points must be connected to this point.

Verify that the 24V external power supply used for the digital inputs and outputs is
REGULATED and that its OV are connected to the Main Ground Point.

Verify the connection of the feedback system cablesto the CNC.
DO NOT connect or disconnect these cables to/from the CNC when the CNC ison.

L ook for short-circuitsin all connectors (inputs, outputs, axes, feedback, etc.) BEFORE
supplying power to them.

2.3.2 PRECAUTIONS

Itisrecommendedtoreducetheaxistravel installingthelimit switchescloser to each other
or detaching the motor from the axis until they are under control.

Verify that thereis no power going from the servo drivesto the motors.
Verify that the connectorsfor thedigital inputs and outputs are disconnected.

Verify that thefeedback dip-switchesfor each axisare set according tothetypeof feedback
signal being used.

Verify that the E-STOP button is pressed.

Page Chapter: 2 Section:
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2.3.3 CONNECTION
Verify that the AC power is correct.

Being the CNC disconnected, power the electrical cabinet and verify that it responds
properly.

Verify that thereis proper voltage between the pins corresponding to OV and 24V of the
connectorsfor thedigital inputsand outputs.

Apply 24V to each oneof theterminal sof theelectrical cabinet being used that correspond
tothedigital outputs of the CNC and verify their correct performance.

Withthemotorsdecoupled fromtheaxes, verify that the system consi sting of drive, motor
and tacho is operating properly.

Connect the AC power to the CNC.
After aself-test and depending on the setting of machine parameter "P35", the CNC will

getinto either theautomatic or thejog mode. If thereisany problem, the CNCwill display
the corresponding error message.
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234 SYSTEM I/O TEST

Inthisoperating modeitispossibleto check thestatusof thelogicinputsand outputsof the
CNC aswell as activating and deactivating each one of itslogic outputs.

To do this, pressthe following keystroke sequence: [AUX MODE] [0]
The bottom display shows the status of the first group of 8 inputs (INP).

n P

Fooo o

Each digit correspondsto 1 input.

TheCNCwill show dynamically at all timesthestatusof theseinputs. To check aparticul ar
one, actuate its corresponding external push-button or switch and watch the status of its

Bottom Display

Digit
8

Digit
7

Digit
6

Digit
5

Digit | Digit | Digit
4 3 2

Digit
1

corresponding digit on the LED display.

A vaueof "1" indicatesthat the corresponding input isreceiving 24V. If not, it will show

avaueof "0".

Theinputs (INP) shown at the bottom display are:

Digit Corresponding I nput Pin
8 Manual Input (DRO mode) 19(1/01)
7 Conditional Stop (M01) / Block Skip 18 (1/01)
6 Cycle Start 17 (1/101)
5 / Cycle Stop 16 (1/01)
4 / Feed Hold 15 (1/01)
3 / Emergency Stop 14 (1/01)
2 X axis Home switch 13(1/01)
1 Reset 12 (1/01)

By pressing [A+] Thisdisplay showsthe next group of 8 inputs (INP).

in P

cuo gl

Digit

Corresponding I nput

Pin

8

External feedrate override 2

11 (1/01)

External feedrate override 1

10 (1/01)

X axis feedback error

Theinformation shown by digits 6, 5, 4, 3, 2 and 1 isinternal CNC data.

Y axisfeedback error

X axis sine-wave feedback alarm

Y axis sine-wave feedback alarm

Over-temperature

RPINW OO | N

Not being used at thistime
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By pressing [A+] again, thisdisplay showsthefirst group of 8 outputs (OUT).

Digit Corresponding Output Pin

0o u IZ 8 X axis In Position 9 (1/01)

7 X axis Direction (Open Loop) 8 (1/01)

I- D U D D D D D D 6 X axis Slow (Open Loop) 7 (1/01)
5 X axis Fast (Open Loop) 6 (1/01)

4 / Emergency 5 (1/01)

3 M Strobe 4(1/01)

2 X axis Brake 3(1/01)

1 Jog mode selected 2 (I101)

To check aparticular output, select it by means of the up and down arrow keys.

Oncethedesired output is selected, one may activateit by pressing [1] or deactivateit by

pressing[Q].
Several outputs may be ON at the same time and they will al provide 24V DC at their
correspondingpins.
By pressing [A+], thisdisplay showsthe next group of 8 outputs (OUT).
Digit Corresponding Output Pin
8 MST80 20 (1/01)
7 MST40 21 (1/01)
0oLu b 6 MST20 22 (1/01)
5 MST10 23(1/01)
MDDDDDDDD 4 MST8 24.(1/01)
3 MST4 25 (1/01)
2 MST2 26 (1/01)
1 MST1 27 (1/01)
By pressing [A+] the display showsthethird group of INPUTS.
Digit Corresponding I nput Pin
8 E5 17 (1/02)
P 7 E4 25 (1/02)
L 6 E3 22 (110 2)
5 E2 23(1/02)
J00000000)f - 1 21(/02)
3 Mult. factor, handw. or JOG type posit. | 24 (1/0 2)
2 Mult. factor, handw. or JOG type posit. | 15 (1/0 2)
1 Y _axis home switch 18(1/0 2)
Chapter: 2 Section: Page
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By pressing [A+] again, this display shows the next group of OUTPUTS.

Digit Corresponding Output Pin
0ou II 8 Y axis In Position 9(1/0 2)
7 Y axisdirection (Open Loop) 8(1/102)
,_j D D D D D D D D 6 Y axis Slow (Open Loop) 5(1/102)
5 Y axis Fast (Open loop) 3(1/02)
4 T Strobe 4(1/0 2)
3 S Strobe 6 (1/0 2)
2 Y axis Brake 7(1/02)
1 Automatic 10 (1/0 2)
By pressing[A+] thisdisplay showsthe CHECK SUM E 5 U
correspondingtothesoftware versioninstalledinthe

CNC. Theexampleontheright showsachecksum of

08AF for the CNC mode! 1025, OJBRF |25

By pressing [A+], if the CNC isan element of the Fagor Local AreaNetwork (LAN), it
will show which other LAN elements are connected to each LAN node. Usethe [A+] to
seethe next node. The displayed datalookslikethis:

L H A Thetop display reads "LAN"
Thebottomdisplaysindicatesthenodenumber (Node
N O d D P L E Ointhiscase) andtheel ement occupyingit (inthiscase
aPLC).

The CNC models: 82, 101S, 102 and 102S are considered by the LAN as membersof the
same family. For thisreason, it shows as "Nod.0? CN82.

By pressing [A+] again, if the CNC is a FAGOR L H M
LAN element, the CNC will show thenumber of lost
tokens.

The displayed datalookslikethis: T o ool

By pressing[A+] again, all LED segmentslight upindicatingtheend of thesystem[/Otest.

/688
WHHHHHHEE

If [A+] ispressed again, the CNC will start the system 1/O test all over.
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24 EMERGENCY INPUT/OUTPUT CONNECTION
The Emergency Input of the CNC is called EMERGENCY STOP (E-STOP) and
corresponds to pin 14 of connector 1/O1. Thisinput must normally have 24V DC.
The CNC processesthissignal directly, therefore, whenever these 24V disappear, it will
issueError 17), it will deactivatetheaxesenablesand cancel theanal og voltagesfor all the
axesand the spindle. It doesNOT imply the emer gency output (pin 5).

Theelectrical cabinet interface must takeinto account all theexternal elementsthat could
causethiserror.

For example, some of these elements may be:

*  The E-Stop button has been pressed.

*  Anaxistravel limit switch has been pressed.
*  Anaxisservodriveisnot ready.

Ontheother hand, whenever aCNC detectsaninternal emergency error, itwill activatethe
EMERGENCY OUTPUT at pin 5 of connector 1/01.

Some of theinternal causeswhich can activate this output are:
*  Anexcessive axisfollowing error (axislag) has occurred.
*  Anaxisfeedback error has occurred.

*  Thereiserroneous data on the machine parameter table.

Therecommended connectionis:

EuropeanStyle:  ----------- 1
I
I
Pin 14 | RE
EMERGENCY STOP <= ©® } . 24V DC
/01!  RSE | J
1 o o
: Emergency Other
| Sto: Emergency
| Button Buttons
I
i RE
I
| ov
| Emergency
\ » of electrical
| cabinet
I
l »
| N
Pin 5 i RSE
EMERGENCY OUTPUT > : ov
1 E St
/01 | mergency Stop
___________ Jd
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I
I
Pin 14 |
EMERGENCY STOP <——@ ;
101 X
\ Machi E—STOP Other — K —
Pos | Sl bubton ghgremer) [T
EMERGENCY OUTPUT >o L - . =
0 o1 i L{
|—._'—._-'_
e _; CRM Axes overtravel
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3. MACHINE PARAMETERS

Attention:

All unused machine parameters must be set to "0" to guarantee the proper
functioning of thisCNC

It is recommended to save the machine parameters of this CNC at a
peripheral device or computer inorder to beableto recover them after their
accidental |oss.

Please note that some of the machine parameters mentioned here are
described in greater detail in the chapter on"CONCEPTS" in thismanual.

3.1

INTRODUCTION
On power-up, the CNC performsasystem hardwaretest. WWhen compl eted, depending on
theval ueset for machineparameter "P35", it getseither inautomatic orinJog mode. Incase
of any error, it displaysthe corresponding error number.

The CNC must "know" the specific data for the machine such as feedrates, acceleration
ramps, feedback devices, etc.

Thisdataisdetermined by the machinemanufacturer and may beinput viakeyboardor via
the RS232C serial line by setting the machine parameters.

To enter the machine parameter values via keyboard, press the following keystroke
sequence:

[AUX MODE] [1]

Thetopdisplay will show themachineparameter number (0) and thebottom onewill show
itscontents.

Todisplay aparticular parameter, use either one of these methods:
*  Usethe up and down arrow keys.

*  Press[CL ] twicetoclear thecurrent display, key inthedesired parameter number and,
then, press[RECALL].
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3.2 OPERATION WITH PARAMETER TABLES

To EDIT aparameter, once selected, one must:

*  Press[CL] to clear the bottom display.

Pressing [CL ] again will clear the parameter number appearing on the top display.

*  Press[A+] to accessthe dataentry mode.

*  Keyinthedesired value.

Depending onthetype of machine parameter sel ected, it will take oneof thefollowing
typesof values:

* Afigure

P12 = 30000

* A group of 8 bits P19 = 00001111

*  Press[ENTER] to "enter” thisvalue into the table.

If the CNC doesnot assumethisnew valueand it showsthe previousone, instead; it means

that the machine parameter tableislocked.

Tounlock it, pressthefollowing keystroke sequence:

[AUX MODE] [1] [CL] [CL] [9] [9] [9] [A+] [0] [ENTER]

Tolock it, if so desired, pressthe following keystroke sequence:

Once the machine parameters have been set, the " RESET" key must be pressed or the
CNC must be powered down and back up in order for these new valuesto be assumed by

the CNC.

When describing thevariousparametersthroughout thismanual, every timeaparameter bit

[AUX MODE] [1] [CL] [CL][9] [9] [9] [A+] [1] [ENTER]

isreferred to, the following nomenclature will be used:

P60 =

00001111

i —

Bitl
Bit2
Bit3
Bit4
Bit5
Bit6
Bit7
Bit8

Thus, P60(4) will refer to bit 4 of machine parameter P60.
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3.3 GENERAL MACHINE PARAMETERS
P23(8) Measuringunits(mm/inches)

It determines the measuring units assumed by the CNC for machine parameters, tool
tables and work units at power-up and after emergency or RESET.

0 = Millimeters
1 = Inches.

P23(1) Theoretical or real display

It determines whether the CNC will display the real axis position or their theoretical
position.

0 = Itwill display REAL position values.
1 = Itwill display THEORETICAL position values.

P63(4) X axisinradiusor diameter

0 = Radius.
1 = Diameter.

P35 Operating mode active on power-up

It indicates whether the Automatic or the Jog mode will be selected by the CNC on
power-up.

Possiblevalues. Integers between 0 and 65535
* |f set to more than 899, the Jog mode will be selected.

* |f set to 899 or less, the CNC will get in Automatic mode and the block number
indicated herewill be sel ected.

For example, if P35=10, the CNC will get in Automatic mode block 10 will be
selected in such away that if ispressed, the CNC will start executing the
program from this block on.
P60(5) Tool tableor Zero Offset table
Itindicateswhether the CNC usesitsinternal tableasatool tableor asZero Offset table.

0 = Tool table.
1 = Zero Offset table.

The chapter on "The Aux mode of operation” of the operating manual describesthe
way to accessthistable and useit.
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P71 Program protected from a specific block on

It indicatesthe block number from which the program will be write-protected.
Possiblevalues: Integers between 0 and 899

*  Avaueof "0" meansthat itisnot protected, therefore, thewhole program may be
edited.

* |f set to avalue other than "0", for example P71=100, it means that block 100 and
all thefollowing ones cannot be edited.

P101(1) ThisCNC usesan external operator pane "JOG 100"

0 = It doesnot use an external operator panel
1 = Yes, it does.

P100(8), P100(7) Function G92 as coordinate " setting" for X and Y

When executingaG92 ascoordinate pr eset, the CNC stor esthedistancefromthenew
Part Zero to the Machine Reference Zero (home).

Incertainapplicationssuchascyclicrollers, when presetting many times, thisdistance
may be too great and exceed the storage capacity of the CNC.

Onthistype of applications, itispossibleto usefunction G92to "set" the coordinates
instead of "presetting" them without storing itsdistance from home.

Possiblevalues:

0= G92ascoordinate preset (storing itsdistance from home)
1= (G92ascoordinate setting (not storing itsdistance from home)
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3.4 MACHINE PARAMETERS FOR AXIS CONFIGURATION

The feedback inputs availablein the CNC are asfollows:

Connector Al. Used to connect the feedback input of axis X.
Takes a sinusoidal signal and differential square-wave signal, and the machine
parameter "P59(2)", section 4.1 has to be properly selected, as well as the two
microswitches|ocated beside the feedback input.

Connector A2. Used to connect the feedback input of axisY, of the electronic handwheel
or the spindle when there isrigid tapping, G33, but only for one of these devices.

Takes a sinusoidal signal and differential square-wave signal, and the machine
parameter "P59(3)", section 4.1 has to be properly selected, as well as the two
microswitcheslocated beside the feedback input.

Connector 1/02, pins 17 and 25. Used to connect the feedback input of the auxiliary
handwheel.

The auxiliary handwheel must be used when the feedback inputs A1 and A2 are
occupied, either becausethemachinehas2 axesor becauseit hasoneaxisandaspindle.

Thepossibleconfigurationsare:

CONFIGURATION PARAMETERS
X Axis|Y Axis t;;lgl:g Handwheel HAa‘:]’é'v'\',ﬁreé P60(8) | P63(3)  PE0(4) | PL02(8)
Vs | - ~ = = 1 0 0 0
Yes | Yes | - - - 0 0 0 0
Yes | - | Yes - - 0 1 0 0
Yes | - - Yes - 1 0 1 0
Yes Yes -- -- Yes 0 0 1 1
Yes -- Yes -- Yes 0 1 1 1

P60(8) TheY axisisnot connected to thisCNC
0=TheY axisisconnected to this CNC.
1=TheY axisisnot connected to this CNC.

P60(4) An éectronic handwhesl isbeing used

0 = No electronic handwhes! is being used
1= Ané€lectronic handwheel isbeing used

When using an electronic handwheel, there can be no Y axis nor rigid tapping.
Consequently, machine parameter P60(8) must be set to"1" and P63(3) to "0."
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P102(8) Themachine hasan auxiliary handwheel

0 = The machine may not be used for auxiliary handwheel
1 = The machine may be used for auxiliary handwheel

Theauxiliary handwheel must beused when feedback inputsAland A2 areoccupied,
either because the machine has 2 axes or because it has one axisand aspindle.

When the machine hasan auxiliary handwheel "P102(8)=1", "P60(4)=1" must be set
aswell as connecting the handwheel feedback signalsto pins 17 and 25 of connector
1102

Diagram for using the Fagor 100P/100E as an auxiliary handwhes!.

24V OV

15V 24V

] 1 DC?M . 201/02) T
o Ny
(e} 2K7 1/4w

— [aV
E 4 25(1/02) 8
8 2K7 1/4w ;
— (@)
~ s 1va/oe)
S =
U

<t 2|l OV oli02) O
=

1

P63(3)  Themachine may be used for rigid tapping

0 = The machine may not be used for rigid tapping.
1 = The machine may be used for rigid tapping.

When the machine usesrigid tapping it cannot use an el ectronic handwheel, meaning
that P60(8)=0 and P60(4)=0 must be set.

Whenusingrigidtapping, thespindlefeedback isconnectedtoinput A2 andthespindle
analog output is provided viapins 34 and 35 of connector 1/01.

It isalso necessary to set parameter P77 with the number of pulses (lines/turn) of the
spindleencoder.

P77  Number of pulses (lines/turn) of the spindle encoder
Thisparameter must beset when controllingthespindle(asfor rigid tapping, G33, etc).
It indicatesthe number of lines per turn of therotary encoder of thespindleand it must
be given by an integer between 0 and 9999.

P61(8), P61(7) TheX,Y axisisDRO axis

Itindicateswhether the CNCtreatsthecorresponding axisasanormal axisor as aDRO
axis (to be moved manually).

0=Norma CNC controlled axis.
1 = Manually moved DRO axis.
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P22(6), P62(6) X, Y axislinear or rotary ROLLOVER

Itindicateswhether theaxisislinear or rotary. Whenrotary, itscount isset to 0° when
reaching 360° (rollover).

0 = Linear.
1 = Rotaryrollover.

Sincearotary rollover axishasnotravel limits, their corresponding parameters (PO, P1
for X and P40, P41 for Y) must besetto"0". Thehomereferencevaues (P2for X and
P42 for Y) must be between 0 and 360. The axes must operate in Closed Loop
[P23(4)=1].
P21(1), P61(1) X, Y rotary axispositioningin the quickest direction
When rotary ["P22(6)=1for X and P62(6)=1" for Y] those movements programmed
inG90 may bemadeeither intheprogrammeddirectionor inthequickestdirection (via
theshortest angular distance).
0 = It movesinthedirection programmed with the sign.
1 = Itawaysmovesinthequickest directionnot being possibleto programnegative
positionvalues.
P21(2),P61(2) X, Y rotary HIRTH axis
It determines whether therotary axis has HIRTH toothing or not.

0 = It does not have HIRTH toothing.
1 =1t hasHIRTH toothing.

A HIRTH axismust berotary ["P22(6)=1, P62(6)=1"].

It canonly takewhol edegree (non-decimal) movementsbetween 0°and 360°al though
the feedback resolution is given in thousandths of a degree

P23(6) Typeof signal provided by the CNC to control the X and Y axes.
0 = Analog voltage output (for servo systems) +10V DC.
Viapins 30, 31 (for X) and 32, 33 (for Y) of connector 1/0O1.
1 = Digita signals (24V DC) Fast, Slow and moving direction.
Viapins6, 7, 8 of connector I/01 for X and 3, 5, 8 of /02 for Y.
P23(4) Open or Closed Positioning L oops

0 = Open loop.
1 = Closed loop.

When using the Fast, Slow and direction signals, "P23(6)=1", this parameter must be
set to "0" (Open Loop).

P102(1) Theaxesaredenominated Y, C

0 = The axes are denominated X, Y
1=Theaxesaredenominated Y, C

Thisonly affectsthe display, meaning that internally they are still called X, Y.
For thisreason, when accessing the CNC viaDNC100, the axeswill alwaysbe X, Y.
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3.51/0 RELATED PARAMETERS
P22(7),P62(7) X, Y axisfeedback alarm disabled.

This CNC will issue a feedback alarm on an axis when any of its corresponding
feedback signalsismissing or isout of its permitted range.

Thisparameter indicateswhether thisfeedback alarmisactiveor not for theparticul ar
axis.

0 =Thefeedback alarm is not active.
1 = Thefeedback alarmisactive.

When using only single ended feedback signals (non-differential: A, B, 10), the
corresponding parameter must be set to " 1" (alarm not active).

P23(7) BCD coded M function output

It indicates whether the M function output via pins 20 through 27 of connector
1/0O 1 will be decoded or BCD coded.

0 = Decoded M function output.
1 = BCD coded M function output.

Thesectionon"Auxiliary functions' of the chapter on" Concepts' describesthe CNC
operation for both cases.

P22(4) Thedecoded "M" function outputsaremaintained

Itindicateswhether the CNC maintainsthedecoded M function outputs ON oncesent
out or not (pulse).

0 = No, theM function outputsare not maintained. Only an ON/OFF pulseissent
out.
1 =Yes, they are maintained once they sent out.
P61(5) A "T" function does not generate a BCD-coded output

Itindicateswhether whenexecutingaT function, the CNC activatesthecorresponding
BCD outputs via pins 20 through 27 of connector 1/0 1.

0 = Yes, it generates BCD-coded output.
1 = No, it does not generate BCD-coded output.

Attention:

When operating with maintained decoded"M" functions, itisbetter NOT to
?enerate BCD coded T functions[P61(5)=1] sincethiswould cancel theM
unctionoutputs.

P63(6) Touch probe pulsetype

Itindicateswhether thetouch probesuppliesapositive pul se (low-to-high) or negative
pulse (high-to-low) into connector A2.

0 = Negative pulse (OV).
1 = Positive pulse (5V).
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P22(5) "FEEDHOLD" input asaresponsetothe" STROBE" signal

It indicates whether a down flank (trailing edge, high-to-low transition) of the
FEEDHOLD input (pin 15 of 1/01) isrequired asaresponseto an "M STROBE","T
STROBE" or 'S STROBE" signal in order for the CNC to resume the execution of
thesefunctions.

"P22(5)=0" Thetrailing edge of the Feedhold signal isnot required

The CNC will activate the BCD outputs corresponding to the "M", "S" or "T"
functionfor 200 milliseconds. Then, if theFeedhold signal isnot high (24V), it will
walit for it to become high and consider the execution of the M, S, T function
concluded.

AUXILIARY FUNCTION
EXECUTION
AT THE CNC

M,S,T OUTPUT
SIGNALS e

STROBE

FEED HOLD

100 ms 50 ms Espera |
"

If the Feedhold signal stays high (never goeslow), the BCD outputsfor the auxiliary
functionswill only be kept active for 200 milliseconds.

"P22(5)=1" Thetrailingedge of the Feedhold signal isrequired

50 milliseconds after activating the BCD outputs corresponding to theM, Sor T
function, the CNC activates the corresponding "STROBE" outpui.

Next, if the Feedhold signal ishigh (24V), the CNCwaitsforittogolow (0V) and,
once Feedhold islow, it kegpsthe Strobe signal high for another 100 ms.

OncetheStrobesignal isoff, theBCD outputsfor M, Sor T remainactivefor another
50 milliseconds.

After these 50 ms, if the Feedhold signal is not high, the CNC will wait for it to
become highin order to consider the execution of theM, S, T function concluded.

AUXILIARY FUNCTION

EXECUTION
AT THE CNC _L ___________________________________________

I
I
M,S,T OUTPUT | |
SIGNALS — L _________ | :
I | I
| : |
STROBE _}_I_ ______________________ | X .
! l | ! !
1 ] I ! [ —
! 1 | 1
FEED HOLD _____ . (I | ! ;
50 ms |, Espera . 100 ms 50 ms ! Espera
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P30 TheRESET input activatesthe HOME function

WiththeHOM Efunction, itispossibletomakethe CNC switchinto Automatic mode,
regardlessof itscurrent operating mode, and start executing theprogram fromtheblock

number indicated by thisparameter (P30) whenever theRESET input isactivated (pin
12 of connector 1/01).

If while executing a program, the RESET input is activated, the CNC interrupts the
program and goes on to executing from the block indicated by "P30".

If "P30" isallocated aval uegreater than 899, the CNCignorestheHOME functionand
the RESET input behaves as such.

P21(8) HOME function only activeduring program execution

Itindicateswhether theHOME functionisactivein all operating modesor just during
programexecution.

0 = Activeat all timesregardlessof the current operating mode.
1 = Activeonly while executing aprogram.
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3.6 OPERATING MODE RELATED PARAMETERS

P19(8) TheJOG modenot accessible
It indicates whether the JOG mode is accessible or not.
0 = Accessible.
1 = Notaccessible.
P19(7) "CYCLE START","CYCLE STOP" and "RESET" keys disabled
It indicates whether the CNC ignores these keys or not.
0 = Notignored (Enabled).
1 = Ignored(Disabled)
P19(6) Peripheral modenot accessible
It indicates whether the Peripheral modeisaccessible or not.
0 = Accessible.
1 = Notaccessible.
P19(5) AUX-MODE not accessible
It indicates whether the AUX-MODE is accessible or not.

0 = Accessible.
1 = Notaccessible.

Even when setting this parameter to "1", it is possible to accessthe AUX-MODE by
holding the corresponding key pressed for about 4 seconds.

P19(4) PLAY BACK mode not accessible
It indicates whether the PLAY BACK modeis accessible or not.

0 = Accessible.
1 = Notaccessible.

P100(5) General PLAY BACK or only for reading points

IndicatesifthePLAY BACK operation modeallowsall thefunctionsdefining ablock
tobedefinedor if it only allowsthedefinition of blockswhich containthe coordinates
of axes X, Y.

0
1

Allowsall the functions defining ablock to be edited.
Only allowsdefinition of blockswhich contain the coordinates of axes X, Y

The edition mode in Play-Back is explained in section 4.3 of the Operating manual .
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P19(3) Editingmodenot accessible
It indicates whether the Editing modeisaccessible or not.
0 = Accessible.
1 = Notaccessible.

P19(2) Singleblock modenot accessible

It indicates whether the Single block mode isaccessible or not.

0 = Accessble.
1 = Notaccessible.
P19(1) Automatic modenot accessible
It indicates whether the Automatic modeis accessible or not.

0 = Accessible.
1 = Notaccessible.
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3.7 PROGRAMMING MODE RELATED PARAMETERS

P20(7) TheE function may not be programmed
Itindicateswhether the E functionmay beprogrammed or not (parametric programming).

0 = Yes, it may be programmed.
1 = No, it may not.

P20(6) TheP function may not be programmed
Itindicateswhether thePfunctionmay beprogrammedor not (parametricprogramming).

0 = Yes, it may be programmed.
1 = No, it may not.

P93 Number of arithmetic parameter swhich aredisplayed in each ten

When few arithmetic parametersare used the CNC allowsonly thefirst parameters of
each ten to be displayed.

Examples:.

With machine parameter "P93=0" the CNC will display all the arithmetic parameters

With machine parameter "P93=1" the CNC will display the following parameters:
PO-P1 P10-P11 P20-P21 P30-P31 ... PO0-PO1

With themachine parameter "P93=2" the CNCwill display thefollowing parameters:
PO-P1-P2 P10-P11-P12 P20-P21-P22 P30-P31-P32 .... P90-P91-P92

P20(5) TheK function may not be programmed
Itindicateswhether theK functionmay beprogrammedor not (parametricprogramming).

0 = Yes, it may be programmed.
1 = No, it may not.

P20(4) TheM function may not be programmed
It indicateswhether the M function may be programmed or not (auxiliary functions).

0 = Yes, it may be programmed.
1 = No, it may not.

P20(3) TheT function may not be programmed
It indicates whether the T function may be programmed or not (Tool or Zero Offset).

0 = Yes, it may be programmed.
1 = No, it may not.
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P20(2) The Sfunction may not be programmed

It indicates whether the S function may be programmed or not (spindle speed).

0 = Yes, it may be programmed.
1 = No, it may not.

P20(1) TheF function may not be programmed

It indicates whether the F function may be programmed or not (Axisfeedrate).

0 = Yes, it may be programmed.
1 = No, it may not.
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14

Chapter: 3
MACHINE PARAMETERS

Section:

RELATED TO THE
PROGRAMMING MODE




3.8 EXECUTION MODE RELATED PARAMETERS
P23(3) SEMI-AUTOMATIC operating mode

Thisparametersindicates how the CNC actswhen executing aprogramin Automatic
mode.

0 = Executesthe program in acontinuous cycle. Automatic mode.
1 = Executesthe program in Semi-automatic mode.

In this mode, whenever a motion block has to be executed, it interrupts the
program and waitsfor the CY CLE START key to be pressed at the operator
panel ortheExternal START input (pin 17 of I/O1) isset high beforeresuming
the execution of the program.

P21(5) In Singleblock mode, the CNC displaysthe block to be executed

Itindicateswhether the CNC displaysor not each block to beexecuted in Single block
mode or the motion block to be executed in Semi-automatic mode, "P23(3)=1",

0 = No, the block contents are not displayed.
1 = Yes, the block contents are displayed.
P21(4) TheM 30 function incrementsthe piece-counter

Itindicateswhether the CNCincrementsor not the counter for number of work-pieces
(parts) every timean M30 isexecuted.

0 = No, it doesnot increment it.
1 = Yesitdoes.
P60(1) Vectored GOO

Itindicateswhether the GOO movementswill beinterpol ated (reaching theend point at
the sametime) or not.

0= Non vectored GOO (each axis arrivesto the end point at its own speed).
1= Vectored GOO (all axesreach the end point at the sametime).
P21(3) G90or G91 on power-up
Itindicateswhether the CNC assumesG90 (absol ute coordinate programming) or G91
(incremental coordinate programming) on power-up, after anM 30, anEMERGENCY
or RESET

0 = G90 (absolute coordinate programming)
1 = G91(incremental coordinate programming)
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P22(3) M30 when switchingto Jog and Play-Back modes

Itindicateswhether or not an M functionisgenerated when switching to Jog and Play-
back modes.

0= NoM30isgenerated
1= AnM30isgenerated.
P101(2) TheCNC limitsthe maximum Manual Feedrate Overrideto 100%

0= Nolimit of maximum MFO value. Vaues greater than 100% possible.
1= Limited maximum MFO. Vauesgreater than 100% not possible.

P101(8) Itisnot possibletoobtain 200% with feedrate overrideinputs

When not having an external operator panel "JOG 100", it ispossibleto overridethe
feedrate through the inputs at pins 10 and 11 of connector 1/01.

Thisparameter indicates whether it ispossible or not to apply a200% overridewhen
using thesefeedrate overrideinputs.

Possiblevalueswith P101(8)=0 25% 50% 100% and  200%
Possiblevalueswith P101(8)=1 25% 50% 100% and 0%
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4. MACHINE PARAMETERS FOR THE AXES

Atention:

Please note that some of the machine parameters mentioned here are
described in greater detail in the chapters on "Power and machine interface”

and on "Concepts" in this manual.

P22(1), P62(1) Sign of theanalog voltage for X, Y
They define the sign of the analog voltage. If correct, leave them as they are and
change them if otherwise.

P22(2), P62(2)  Counting direction for X, Y

They define the counting direction for the axes. If correct, |eave them asthey areand
change them if otherwise.

Bear in mind that when modifying this parameter, the one corresponding to the sign
of the analog voltage must also be changed to prevent the axis from running away
"P22(1) for X and P62(1)" for Y.

P23(2), P63(2)  Jogging direction for X, Y

They define the jogging direction for the axes (in JOG mode) when using the JOG
keys of the Operator Panel.

If correct, leave them as they are and change them if otherwise.
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4.1 PARAMETERSRELATED TO AXISRESOLUTION

The section on " Axis resolution” of the chapter on " Concepts’ in this manual
describes how to use the parameters mentioned here.

P9, P49 Feedback resolution for X, Y
They define, always in microns, the feedback resolution for each axis.
Possible values: 1 through 255 microns.

Thefeedback unit must be metric. Which meansthat each feedback pulse must be
assigned a non-decimal distance value in microns.

For example, when a 0.0001 inch/pulse resolution is desired, its equivalent metric
value of 2.54um/pulse cannot be set.

Thisproblem may besolved by using " inch-pitch" encoders suchas635linesrev.,
1270 lines/rev. etc. or the feedback correction factor described later on in this
manual.

P59(2), P59(3) Type of feedback signal for X, Y

They indicate whether the feedback signals used for each axis are square-wave or
sine-wave.

0 = Square-wave feedback signals
1 = Sine-wave feedback signals.
P21(6), P61(6)  Multiplying factor for X, Y feedback pulses

They indicate whether the CNC appliesax2 or x4 multiplying factor to the feedback
pul ses.

0 = A x4 multiplying factor is applied.
1 = A x2 multiplying factor is applied.

When using FAGOR linear transducers (scales) set these parametersto "0".
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4.1.1FEEDBACK CORRECTION FACTOR FOR THE AXES

With this CNC, it is possible to compensate the feedback error for each axis. This error
may occur, for instance, in the following cases:

* When using an inch-type feedback system (versus metric) where the values required
for axis resolution machine parameters P9 and P49 do not have an exact metric
equivalent.

* When using an odd pitch leadscrew forcing usto set PO or P49to an approximateval ue.

P29, P69 Feedback correction factor for X, Y

They define the measuring error, in MICRONS, incurred every 100 millimeters of
displayed distance.

Possible values: 0 through 49999 microns.

A value of "0" means that no feedback correction factor isto be applied.

P63(8), P63(7)  Sign of the feedback correction factor for X, Y
0 (Positive) = When the actual travel exceeds the displayed distance.
1 (Negative) = When the displayed distance exceeds the actual travel.

Application examples for the X axis:

Distance displayed by the CNC Actual measured travel Error P29 P63(8)
0 to 100000 0 to 98542 -1458 1458 1
0 to 100000 0 to 100684 684 684 0
0 to 200000 0 to 200246 246 123 0

Application example for inch-type X axis feedback:

To obtain 0.0001 inch resolution (2.54 microns).

SinceP9 must besetto aninteger value (non-decimal), P9 may be set totheclosest value
(P9=2) and P23(8) will be set momentarily to "0" to work in millimeters.

We movethe axisuntil the unit displays adistance of 100,000 microns (100 mm) and
we observe that the actual travelled distanceis 127,000 microns.

Displayed distance 100,000
Actual travel 127,000
Error 27,000 (positive)

Therefore, P29 = 27000 and P63(8) = 0

P23(8) may now be set back to "1" to work in inches (the displayed units, that is).
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Application examplesfor when adirectreading of theactual movementisnot possible

A paper feeder usesan 80mm diameter roller. Thereisan 1:15 gear ratio between the
motor and theroller.

Examplea) Themotor hasa 1000 line squar e-wave encoder .

For every turn of theroller, the paper moves 251.327 mm.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 1,000 = 15,000 pulses.

If the CNC appliesax4 multiplier to these pul ses, P21(6)=0, Thenumber of pulses
per roller turn will be 15,000 x 4 = 60,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis:
251,327 microns/ 60,000 = 4.1888 microns.

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"4". Thatis, 4 micron resolutionincurring an error of 0.1888 microns
per pulse.

Displayed distance x feedback error 100,000 x 0.1888
= = 4720 microns
Resolution 4

Consequently, P29 = 4720 and P63(8) = 0 (positive)

Example b) The motor has a 1500 line squar e-wave encoder .

For every turn of theroller, the paper moves 251.327 mm.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 1,500 = 225,000 pul ses.

If the CNC appliesax4 multiplier to these pul ses, P21(6)=0, Thenumber of pulses
per roller turn will be 225,000 x 4 = 90,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis:
251,327 microns/ 90,000 = 2.7925 microns.

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"3". Thatis, 3micronresolutionincurringanerror of -0.2075 microns
per pulse.

Displayed distance x feedback error 100,000 x (-0.2075)
= =-6917 microns
Resolution 4

Consequently, P29 = 6917 and P63(8) = 1 (negative)
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4.2 PARAMETERSRELATED TO THE ANALOG OUTPUTS
P13, P53 Minimum analog voltage for X, Y
They define the minimum analog voltage for each axis.
It is given by an integer between 1 and 255.
Where:
Vaueof 1 =25mV.
Vaueof 10 =25.0mV. (10x 2.5)
Vaueof 255 =637.5mV. (255 x 2.5)
P28, P68  In-position zone (dead band) for X, Y

They definethe area, in front of the programmed coordinate and behind it, wherethe
CNC considers the axis to be in position

Possible values: Between 1 and 65535 microns.
Between 1 and 25801 tenthousandths of an inch.
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4.3 FEEDRATE RELATED PARAMETERS
P27, P67 Maximum permissiblefeedratefor X, Y
Possible values: Between 1 and 65535 mm./minute.
Between 1 and 25801 tenths-of-inch/minute.
P24, P64  Jogging feedratein JOG and PLAY-BACK modesfor X, Y

Possible values: Between 1 and 65535 mm./minute.
Between 1 and 25801 tenths-of -inch/minute.

These parameters cannot be set to greater values than those of P27, P67.

P12 Maximum timefor uncontrolled axis.

ThisCNCissueserror 16 (X axisout of control) or error 38 (Y axisout of control) in
the following instances:

* |f during the time period indicated by this parameter, the axisfeedrateisout of the
50-t0-200% range of the theoretical feedrate.

* |f during the time period indicated by this parameter, the axis moving direction
does not correspond to the sign of the analog output.

* |f during the time period indicated by this parameter and whilethe brake signal is
on, the axis drifts more than 16 times the in-position zone (P28, P68).

This machine parameter (P12) must be set to an integer value between 0 and 255.

Where:
Vaueof 0 =Thefeedrateisnot monitored
Vaueof 1 =12 msec.
Vaueof 10 =120 msec.

Vaueof 255 = 3060 msec.
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P20(8) Feedrate up to 655 meter s‘/minute or 25800 inchesminute

By setting this parameter to "1", the axis feedrates will always be ten times their
programmed values.

It must be used when the axis feedrates exceed 65m/min. or 2580 inches/min.

P20(8)=0 Axisfeedratesasprogrammedandtheir limitsasset by machineparameters
P27, P67, P24, P64.

P20(8)=1 Axisfeedrates ten times the programmed values.

Theactual feedrate limitsapplied will beten timesthe values set by P27,
P67, P24, P64,

For example, if P27 = 10000 mm/min. The actual limit = 100000 mm/
min.

Therefore, the actual maximum permissible feedrate will be:
655 meters/minute or 25800 inches/minute.
P18 Feedrateslower than 1 mm/minute or 0.1 inch/minute

Withthisparameter, theactual axisfeedratesmay bemadetobe™ n" timeslower than
their programmed values.

This parameter is to be used on extremely slow axes.

P18=0 Axisfeedratesasprogrammedandtheir [imitsasset by machineparameters
P27, P67, P24, P64.

P18>0 Theactua axisfeedrateswill betheresultsof dividingthe selected feedrate
by the "n" factor set in this parameter.

For example, if P18=50 and programmed F = 10 mm/min., the actual
feedrate will be 0.2 mm/min.

Atention:

The value for P18 cannot exceed 256/P9 (feedback resolution for X) or
256/P49 (feedback resolution for Y).

With functions G61 and G62 it is possibleto changethe setting of P18 by
program.

G61 Ignore P18. The actual feedrate is the one programmed.
G62 Assume P18. The actual feedrate is affected by the setting of
P18.

On power-up, after an M 30, Emergency or Reset, the CNC assumes G62.
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44 PARAMETERSRELATED TO THE POSITIONING LOOP

The section on " axis positioning loop control” of the chapter on " Concepts' in this
manual describes how to use the parametersindicated here.

WiththisCNC, itispossibleto control the axeseither in Closed Loop, in Open Loop with
Servosystems or in Open Loop without Servosystems.

Closed Positioning L oop.

Closed Positioning Loop means that the CNC controls the actual axis position and
feedrate at all times.

To operate in this mode, set P23(4)=1 (Closed loop) and P23(6)=0 for the CNC to
output an analog voltage for the servo motors.

The parameters related to proportional gain and acc./dec. must also be set.

Non-servo-controlled Open Positioning L oop

When a motor does not have a servo drive, it isreferred to as non-servocontrolled.

Therefore, Non-servo-controlled Open Positioning Loop means that the CNC only
controlsthe position of the axiswhile carrying out the programmed movement. Once
the programmed end point is reached, the CNC no longer controls the axis.

Tooperateinthismode, set P23(4)=0(Openloop) and P23(6)="for the CNCto output
the "Fast”, "Slow" and "moving direction” indicating signals.

The parameters determining the braking distance for each axis must also be set.

Servo-controlled Open Positioning L oop

When positioning, the CNC outputsan anal og voltage proportional totheprogrammed
F and it will be up to the servo drive to control the actual axis speed.

For example, if the maximum feedrate (set by parameter) is F10000 and F5000 is
programmed, the CNC will output 5V.

When the axis enters the brake zone, the CNC switches to Closed L oop taking over
the control of the axis from the servo drive until the target point is reached.

To operate in this mode, set P23(4)=0 (Open loop), P23(6)=0 (analog output and
Servo-motor).

The parametersdefining the braking distance (for the approach stage) aswell asthose
related to proportional gain, for the final positioning stage, must also be set.
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44.1 CLOSED LOOP
To operate in this mode, set P23(4)=1 (Closed Loop), P23(6)=0 (analog output for the
Servo motor).
P10, P50  Proportional gain K1for X, Y
They set the analog output corresponding to 1 micron of following error (axis lag).

It is given by an integer between 0 and 255 where a value of 64 corresponds to an
analog voltage of 2.5mV

_ _ 2.5mV.
Anaog Output (mV) = K1 x Following error (microns) x

P26, P66  Gain break point for X, Y

They definethefollowing error valuefrom wherethe proportional gain K2 takesover
and K1 isno longer applied.

It is recommended to set these parameters to a dlightly higher value the one
corresponding to the maximum machining feedrate FO.

Possible values: 1 through 65535 microns
1 through 25801 tenthousandths of an inch.

P11, P51 Proportional Gain K2 for X, Y

They set the analog output corresponding to 1 micron of following error (axislag) to
be applied beyond the gain break point.

It is given by an integer between 0 and 255 where a value of 64 corresponds to an
analog voltage of 2.5mV

Analog (mV) = (K1 x Ep) + [K2 x (Following error - Ep)]
Where Ep is the value of the gain break point.
Itisrecommended to set these parametersto avalue between 50% and 70% of K1in
order to prevent jerky transitionsbetween K1 and K 2 or between machining feedrates
and rapid positioning (G00).
P60(6), P60(7) Thevaluesof K1and K2 for X, Y arein mv/ pulse
They indicate whether the values of K1 and K2 are in mV/micron or mV/pulse.

0 = In mV/micron.

1 =InmV/pulse.
Chapter: 4 Section: Page
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4.41.1 PARAMETERS RELATED TO ACCELERATION/

DECELERATION

When operating in Closed Loop (P23(4)=1 and P23(6)=0), it is possible to control the
acceleration and deceleration of the axes by means of the following parameters.

P16, P17 Acceerationtimefor X,Y
P91, P92 Deceleration timefor X, Y

In order to avoid abrupt start-ups and brakes of the machine, it is possible to define
some accel eration and deceleration ramps.

Parameters P16 and P17 determine the time each axistakes to reach the feedrate set
by machine parameters P27, P67 (acceleration stage).

Parameters P91 and P92 determine the time each axis takes to stop (deceleration
stage).

F
A

P27 +

>t

L P91 |

—> —>
i d i

It is given by an integer between 0 and 255.

Vaueof 0 =NoACC./DEC rampisapplied.
Vaueof 1  =0.024 seconds

Valueof 10 = 0.240 seconds. (10 x 0.024)
Valueof 255 = 6.120 seconds. (255 x 0.024)

When "P91=0", the acc./dec. ramp for the X axisis determined by "P16", and
when "P92=0", the acc./dec. ramp for the Y axisis determined by "P17".

This type of acc./dec. is mainly applied on movements carried out in GOO or FOO
although they may also be used on GO1 movements. This type of acc./dec. is not
applied on circular interpolations (G02, GO3).

When moving in vectored GOO or in alinear interpolation GO1 at FO, the CNC will
apply, to theresulting path, the greatest one of the acc./dec. timesset for theinvolved
axes.

Page
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P63(1) Acceleration/deceleration on all GO1 movements

It determineswhether the CNC appliesthe acc./dec. rampsset by P16, P17, P91, P92
only when programming FO in aG01 moveor for any F values (besides GOO moves).

0 = For GO1 moves at FO.
1 = For al GO1 moves (at any F).

P100(2) No acc./dec. ramp when operating in GO5 (round cor ner)

Itindicateswhether acc./dec. rampsare applied on GO5 transitions between blocks or
not.

0 = Acc./dec. ramps applied in GO5
1 = No acc./dec. ramps applied in GO5

P75, P76 FEED-FORWARD gain for X, Y

This type of gain, which is proportional to the feedrate, is applied onto all rapid
positioning moves (G0O) and linear interpolations (GO1) at FO.

It helps improve the positioning loop by minimizing the amount of following error
(axislag). It must be used when using acc./dec.

These parameters determine the percentage of the analog output based on the
programmed feedrate.
It isgiven by an integer value between 0 and 255.

Gain proportional
to feedrate

Programmed ) . Proportional [ Ajna160 voltage

Feedrate \\l) gain
Feedback

The value which will be added to the following error is (Kf x F/40), where F isthe
programmed feedrate and Kf isthe value of this parameter P75 or P76.

The CNC will apply theproportional gain (K1 and K2) tothevalueresultingfromthe
addition of thefollowing error plusthe value selected by means of the Feed-forward
gain.

When the value resulting from the addition is smaller than the value assigned to the
gain-break point, the CNC will apply the following formula:

Anaog (mV) = K1 x [Following Error + (Kf x F/40)]

And when the value resulting from the addition is greater than the value assigned to
the gain-break point:

Anaog (mV) = (K1 x Ep) + {K2 x [Following Error + (Kf x F/40) - Ep]}

Where “Ep” isthe gain-break point value assigned to the corresponding parameter.
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P90  Acceleration/Deceleration ramp with rounded corners
This parameter must be used when using acc./dec. control.

It helps improve the positioning loop of the axes by rounding the corners of the
trapezoidal ramp.

P90, P16 P90, P90, P91 P90,

It is given by an integer value.

Vaue of 0 =24 milliseconds
Vaueof 1 =48 milliseconds
Vaueof 2 =96 milliseconds
Vaue of 3 =192 milliseconds
Vaue >3 =192 milliseconds
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4.4.2 OPEN LOOP

OnthisCNC, "Open Loop" meansthat the CNC monitorsthe position of the axisuntil it
reachesthetarget point. Oncein position, the CNC no longer controlsthe axis. "P23(4)"
must be set "0".
When the motor is servo-controlled, the CNC must provide an anal og output, P23(6)=0,
and when themotor isnot servo-controlled, the CNC must providethe FAST, SLOW and
MOVING DIRECTION signals, P23(6)=1.
P3, P43 Braking distancefor X, Y (Open Loop)

Possible values: Between 1 and 99,999.999 mm or 84,546.6 inches

It must be greater than the in-position zone: P28, P68.

When using analog output, P23(6)=0

It indicates the distance required by the axisto reach its maximum feedrate, P27
and P67, aswell as the braking distance from this maximum feedrate.
F

P27 +

>
>

. P3 P3 |

When the braking distanceisgreater than half the programmed distance, the bl ock
will be executed in closed loop.

—

When using the discreet signals: Fast, Sow and Moving direction, P23(6)=1

It only affectsthe braking stage and it indicates how far ahead of the programmed
target point will the slow feed be applied.

Distance

:
I
Direction X
i ¢
I
Fast |
-t
|
Slow !
t
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45 PARAMETERSRELATED TO AXISCONTROL
The section on " axis positioning loop control™ of the chapter on " Concepts’ in this
manual describes how to use the parametersindicated here.
P31 T1. Delay between brake signal and analog output or Fast signal.

It indicates, in milliseconds, the delay applied from the time the brake signal is
deactivated until the axes start moving.

Possible values: 0 through 65535 milliseconds.

P32, P72 T2.Delay between in-position and brake signal for X, Y

It indicates, in milliseconds, the delay applied from the time the axis enters the
in-position zone until the time the brake signal is activated.

Possible values: 0 through 65535 milliseconds.

P33, P73  T3. Delay between Brake signal and In-position signal for X, Y

It indicates, in milliseconds, the delay applied from the time the brake signal is
activated until the time the In-position signal for that axis is activated.

Possible values: 0 through 65535 milliseconds.

P34, P74  T4. Duration of the In-position signal for X, Y
It indicates, in milliseconds, the length of timethein-position signd of the axis stayson.
Possible values: 0 through 65535 milliseconds.

Whenever an axisisto be moved, the CNC acts as follows:

1.- Setsthe corresponding axisbrake signa high (pin 3 of 1/O1 for X, pin7 of /02 for Y).

2.- Appliesthedelay T1 set by P31.

3.- Outputs the analog voltage via pins 30, 31, 32, 33 of 1/01 to move the axes.

4.- When the axis enters the in-position zone, "P28, P68", the CNC---

5.- Appliesthedelay T2 set by P32 for X, P72 for Y.

6.- Setsthe corresponding brake signal low, pin 3 of I/O1 or pin 7 of 1/02.

7.- Appliesthedelay T3 set by P33 for X, P73 for Y

8.- Setsthe corresponding In-position signal high, pin 9 of 1/01 for X, of /02 for Y.
This signal stays ON for the time period T4 set by P34 for X, P74 for Y.
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4.6 PARAMETERS RELATED TO MACHINE REFERENCE ZERO

The section on " Reference systems' in the chapter on " Concepts’ of this manual
describes how to use the parameters indicated here.

P2, P42 Coordinate of the Machine Reference point (home) for X, Y
They define the home coordinate with respect to Machine Reference Zero.
Possible values: = 99999.999 millimeters
+ 84546.600 inches.
P62(4), P62(5) Home searching direction for X, Y
0 = Positive direction.
1 = Negative direction.
P23(5), P63(5) Type of Machine Reference (marker) pulsefor X, Y

They indicate the type of marker pulse (10) provided by the feedback device.

)8 -
1=Positive pulse.

ov

5V
0=Negative pulse.

o0V —------eee bl -

P22(8), P62(8) Homeswitch for X,Y
They indicate whether a home switch is used on the axis or not.
0 = No home switch is used on the axis.
1 = A home switch is used on the axis.
P25, P65 Home searching feedrate X, Y
They set the homing feedrate until the home switch is pressed.

Possible values: 1 through 65535 mm./minute (degrees/minute).
1 through 25801 tenths of inch/minute.

Oncethehomeswitchispressed, theaxiswill moveat 100 mm/min. (3.9inches/min.)
until the marker pulse of the feedback device is detected.
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P61(4) Machine Reference (Home) Search required on power-up
It determines whether it is required to reference the axes on CNC power-up or not.

O =Itisnot required.
1=Itisrequired.

If this parameter is set to "1", when trying to execute a part-program in Automatic,
Single Block or Teach-In mode without having previously referenced the axes after
power-up, the CNC will issue the corresponding error message.

P21(7) Function G74 does not activate the IN-POSITION output.

It indicateswhether the CNC must activate the IN-POSI TION signal of theaxes (pin
9 of I/01 and pin 9 of 1/02) after executing function G74 (Home Search).

0 =Iltisactivated.
1=Itisnot activated.

P61(3) Axismoving sequence when executing function G74

It indicates in which order the axes will move when function G74 is executed alone
in ablock (without indicating the axes. For example: N20 G74).

O=First X andthen Y
1=First Y and then X

Page Chapter: 4 Section:
RELATED TO
16 MACHINE PARAMETERSFOR THE AXES HOME SEARCH




4.7 PARAMETERS RELATED TO TRAVEL LIMITS

The section on " Reference systems' in the chapter on " Concepts’ of this manual

describes how to use the parameters indicated here.

PO, P40 Posditivetravel limit for X,Y
P1, P41 Negativetrave limit for X,Y

They define the positive and negative travel limits for the axes. Each one of them
indicatesthe distance from the Machine Reference Zero (home) to the corresponding

travel limit.

Possible values; + 99999.999 millimeters
+ 84546.600 inches.

For safety reasons, in JOG mode, the actual axis travel is limited to 100 microns

(0.003937 inch) short of these parameter values.

If bothtravel limitsfor anaxisaresetto"0", the CNC will assumethat notravel limits

are to be observed.
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4.8 LEADSCREW RELATED PARAMETERS
P14, P54 Leadscrew backlash for X, Y

They determinetheamount of | eadscrew backlash to becompensated for. Whenusing
linear transducers (scales), set the pertinent parameter to "0".

Possible values: 0 through 255 feedback pulses.

P15, P55  Additional analog pulsefor X, Y

This additional analog pulse may be used to make up for the possible leadscrew
backlash when reversing the axis moving direction.

It is given by an integer between 0 and 255.

Vaueof 0 = No additional analog pulseis applied.
Vaueof 1 =25mV.
Vaueof 10 =25.0mV.(10x 2.5)

Valueof 255 =637.5mV. (255 x 2.5)
Every timetheaxisreversesitsmovingdirection, the CNCwill apply itscorresponding
analog output plus the additional analog pulse indicated here. This additional pulse
will last 48 milliseconds.

When using arotary feedback encoder, this parameter must be set to "0".
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4.9 SPECIAL MACHINE PARAMETERS

P62(3)

Resolution of 0.0001 millimeters (0.00001 inch)

It must be set when using 0.0001 mm (0.00001 inch) resolution.

0 = Normal resolution. 0.001 millimeter (0.0001 inch).
1 = Specia resolution. 0.0001 millimeter (0.00001 inch).

When setting this parameter to "1", the following points must be observed:

*

Thedisplay and programming format for axiscoordinateswill now be: £3.4inmm
or 2.5 ininches.

Thevaluesof parameters P9 and P49 indicating the resol ution of theaxeswill now
be expressed in the new units:

1 = Resolution of 0.0001 mm, 0.00001 inch.
2 = Resolution of 0.0002 mm, 0.00002 inch.
5 = Resolution of 0.0005 mm, 0.00005 inch.
10 = Resolution of 0.0010 mm, 0.00010 inch.

The K1, K2 and Feed-forward gains will be calculated bearing in mind that the
following error is now expressed in 0.0001mm and 0.00001 inch units.

In other words, K1 and K2 (parameters P10, P11, P50 and P51) are now in
"mV/0.0001mm".

The K1 and K2 values are not affected when set for mV/pulse.

Thevalues of machine parameters P26 and P66 i ndi cating the gain break-point for
each axis will also be given in the new units.

Thevalues of machine parameters P14 and P54 indicating the leadscrew backlash
aswell as P28 and P68 indicating the in-position zone for each axis will also be
given in the new units.

P28 = 100 indicates that the in-position zone for the X axisis 0.0100 mm

MACHI
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4.8 LEADSCREW RELATED PARAMETERS
P14, P54 Leadscrew backlash for X, Y

They determinetheamount of |eadscrew backlash to becompensated for. Whenusing
linear transducers (scales), set the pertinent parameter to "0".

Possible values: 0 through 255 feedback pulses.

P15, PS5 Additional analog pulsefor X, Y

This additional analog pulse may be used to make up for the possible leadscrew
backlash when reversing the axis moving direction.

It isgiven by an integer between 0 and 255.

Vaueof 0 =No additional analog pulseis applied.
Valueof 1 25mV.

Vaueof 10 25.0mV. (10 x 2.5)

Vaueof 255 =637.5mV. (255 x 2.5)

Every timetheaxisreversesitsmovingdirection, the CNCwill apply itscorresponding
analog output plustheadditional analog pulseindicated here. Thisadditional pulsewill
last 48 milliseconds.

When using arotary feedback encoder, this parameter must be set to "0".
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4.9 SPECIAL MACHINE PARAMETERS

P62(3)

Resolution of 0.0001 millimeters (0.00001 inch)

It must be set when using 0.0001 mm (0.00001 inch) resolution.

0 = Normal resolution. 0.001 millimeter (0.0001 inch).
1 = Special resolution. 0.0001 millimeter (0.00001 inch).

When setting this parameter to "1", the following points must be observed:

*

Thedisplay and programming format for axiscoordinateswill now be: £3.4inmm
or £2.5ininches.

Thevalues of parameters P9 and P49 indicating the resol ution of the axeswill now
be expressed in the new units:

1 =Resolution of 0.0001 mm, 0.00001 inch.
2 = Resolution of 0.0002 mm, 0.00002 inch.
5 =Resolution of 0.0005 mm, 0.00005 inch.
10 = Resolution of 0.0010 mm, 0.00010 inch.

The K1, K2 and Feed-forward gains will be calculated bearing in mind that the
following error is now expressed in 0.0001mm and 0.00001 inch units.

In other words, K1 and K2 (parameters P10, P11, P50 and P51) are now in
"mV/0.0001mm".

The K1 and K2 values arenot affected when set for mV/pulse.

Thevalues of machine parameters P26 and P66 indi cating the gain break-point for
each axiswill also be given in the new units.

Thevalues of machine parameters P14 and P54 indicating the leadscrew backlash
aswell asP28 and P68indicating thein-position zonefor each axiswill alsobegiven
in the new units.

P28 = 100 indicates that the in-position zone for the X axisis 0.0100 mm

MACHI
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5. OTHER MACHINE PARAMETERS

51 SPINDLE MACHINE PARAMETERS
The section on " Spindle" of the chapter on " Concepts" in this manual describes
how to use the machine parameters indicated here.
P36, P37, P38, P39 Maximum spindle speed for RANGE (gear) 1, 2, 3and 4
They indicate the maximum spindle speed assigned to each range (gear).

Itisgiveninrevolutions per minute and they accept any integer value between 0 and
9999.

Thevalue assigned to P36 must correspond to the lowest range and that of P39 to the
highest range. Whennot usingall theranges, set P36tothel owest rangeand theunused
onesto the highest speed value.
Whenever aspindlespeedisprogrammedwhichinvolvesarangechange, the CNCwill
automatically output its corresponding M code (M41, M42, M43, M44).

P101(4) In parametric programmingthe CNC takesinto account the Ssignal

This parameter indicates how the CNC operates when function Sis programmed by
parametricassignation.

0 = Doesnot takeinto account the value assigned to the arithmetic parameter.
Example:  When P20 =100 and P21 =-100, the CNC doesthefollowing
when blocks S P20 or S P21 are executed.
In both cases block S100 is executed.
1 = Thevalueassigned to the arithmetic parameter istaken into account.

Positive values areinterpreted as M 3 and negative valuesas M4.
Examples.  When P20 =100 and P21 =-100

When block S P20 is executed the CNC executes block S100 M3
When block S P21 is executed the CNC executes block S100 M4
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511 PARAMETERS RELATED TO THE SPINDLE SPEED OUTPUT

The section on " Spindle" of the chapter on " Concepts” in this manual describes
how to use the machine parameters indicated here.

P101(6) Singleor bipolar Sanalog output

0 = BIPOLAR output available
The CNC generates a positive output (0 to +10V.) when "spindle clockwise
(M3)" is selected and a negative output (O to -10V.) when "spindle counter-
clockwise (M4)" isselected.

1 = A SINGLE-POLE output isavailable.
TheCNCwill generateapositiveoutput (0a+10V.) for bothmovingdirections.

P60(2) Analogor BCD spindlespeed " S' output

Itindicateswhether the spindle speed output isan anal og voltage viapins 34 and 35 of
1/01 or BCD-coded signals viapins 20 through 27 of 1/O1.

0 = Analogoutput.
1 =BCD-coded outpuit.

P60(3) 2-digit or 4-digit BCD-coded spindle speed output

P60(3) = 0

2-digit BCD-coded spindle speed output

If thisparameterissetto”0", the CNCwill output the BCD-coded val uecorresponding
tothe programmed spindlespeed” S viapins 20 through 27 of connector I/O1 plusan

"S STROBE" pulse at pin 6 of connector 1/02.

The BCD value corresponding to the programmed S follows the chart bel ow:

Progrgmmed SBCD Progrgmmed SBCD Progrgmmed SBCD Progrgmmed SBCD

0 S00 25-27 S48 200-223 S66 1600-1799 S84

1 S20 28-31 S49 224-249 S67 1800-1999 S85

2 S26 32-35 S50 250-279 S68 2000-2239 S86

3 S29 36-39 Sb51 280-314 S69 2240-2499 S87

4 S32 40-44 S52 315-354 S70 2500-2799 S88

5 S34 45-49 S53 355-399 S71 2800-3149 S89

6 S35 50-55 S54 400-449 S72 3150-3549 S90

7 S36 56-62 S55 450-499 S73 3550-3999 S91

8 S38 63-70 S56 500-559 S74 4000-4499 S92

9 S39 71-79 S57 560-629 S75 4500-4999 S93

10-11 S40 80-89 S58 630-709 S76 5000-5599 S9%4

12 S41 90-99 S59 710-799 S77 5600-6299 S95

13 S42 100-111 S60 800-899 S78 6300-7099 S96

14-15 S43 112-124 S61 900-999 S79 7100-7999 S97

16-17 S44 125-139 S62 1000-1119 S80 8000-8999 S98

18-19 S45 140-159 S63 1120-1249 S8l 9000-9999 S99
20-22 S46 160-179 S64 1250-1399 S82
23-24 S47 180-199 S65 1400-1599 S83
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If avalue greater than 9999 is programmed, the CNC will assume the spindle speed
corresponding to avalue of 9999.

P60(3) =1 4-digit BCD-coded spindl e speed output.

When sel ecting thistypeof spindlespeed output, the CNCwill providetheBCD value
corresponding to the programmed "'S" at pins 20 through 27 of connector 1/01.

ThisBCD-coded output will beactivatedintwo stageswitha100 msec. del ay between
them. It will also send out an"S STROBE" pulse at each stage viapin 6 of connector
1/02.

For example, When programming S1234, the CNC will output the value of 12 inthe
first stage and the value of 34 in the second stage.

Example: S1234
Pin 1st stage 2nd stage Pin 1st stage 2nd stage
20 20 0 0
21 21 0 0
2 Thousands Tens 2 0 1
23 23 1 1
24 24 0 0
25 ) 25 0 1
%6 Hundreds Units % 1 0
27 27 0 0
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5.2 MACHINE PARAMETERS RELATED TO THE SERIAL LINE RS232C

P70 Communication speed (baudrate)

It indicates the communication speed (baudrate) used between the CNC and the
peripheral devices.

It isgiven in bauds by an integer value (maximum 19200).
Typica values:
110 150 300 600 1200 2400 4800 9600

P59(7) Number of databitsper transmitted character
It indicates the number of databits contained in each transmitted character.
Possiblevalues;

0= Only the 7 least significant bits (out of 8) are used. Assign this value when
transmitting standard ASCI | characters.

1= All 8 hits of the transmitted character are used. Assign this value when
transmitting special characters (ASCII code over 127).

P59(5) Parity
It indicates whether aparity check is performed or not in the communication.
0 = No parity check performed
1 = Parity check performed
P59(6) Even parity
It indicatesthetype of parity check performed during communication.
0 = Odd parity.
1 = Evenparity.
P59(8) Stop bits
It indicates the number of stop bitsused at the end of the transmitted word.
0 = 1stophit
1 = 2stop bits

P100(1) ThisCNC uses DNC communications or not

0 = No DNC.
1 = Yes, it does.
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53 PARAMETERS RELATED TO THE FAGOR LOCAL AREA NETWORK
The chapter on "Fagor Local Area Network (LAN)" in this manual describes
how to use the machine parameters indicated here.

P59(1) Fagor Local Area Network (LAN)
It indicates whether the CNC is connected to the Fagor LAN or not.

0 = No. Itisnot connected to the Fagor LAN.
1 =Yes. Itisconnected to the Fagor LAN.

P59(4) The CNC occupiesthe Main Node of the LAN
It indicates whether the CNC is the main node (NODE 0) or not.
P59(4) =0 Itisnot the main node (NODE 0).
P59(4) =1 Itisthemain node (NODE 0).
P56 Node number occupied by the CNC in the LAN
When the CNC isthe main node, this parameter indicates how many more nodes are
interconnectedintheL AN andwhenthe CNCisnot themainnode, itindicatesthenode
number it occupiesin the LAN.
Examples:
A Fagor LAN consistsof 2 PLC64 (nodes0 and 1) and aFagor102 CNC (node 2).

P59(4) =0 TheCNCisnot the Main Node.
P56 =2 The CNC occupiesnode 2

A Fagor LAN consistsof aFagor102 CNC (node0) and 2 PLC64 (nodes 1 and 2).

P59(4) =1 TheCNCisthe Main Node
P56 =2 Thereareanother two nodesinthe LAN.

P58 Number of thenodereceivingtheM, S, T functions
It indicates the node number of the PLC64 receivingtheM, S, T functions.

If thereisno PLC64 associated with the CNC, thisparameter must be set to aval ue of

15 or grester.
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P57 Register of the PLC64 receivingtheM, S, T functions

It indicates the register number of the PLC64 receiving the BCD codes for the M
functions.

The BCD codesfor the Sand T functions will be loaded into the next two registers.
This parameter must be set to an integer value greater than 10 and smaller than 253.

Example: TosendtheBCD codesfortheM, S, T functionsout toaPL C64 connected
to node 3 by loading this datainto registers R20, R21 and R22:

P58=3  Sendsthe data out to node 3
P57=20 TheM code goesinto register R20
The S code goes into register R21
The T code goesinto R22
P80 Parameter identifyingthe CNC within the LAN
Any element installed inthe LAN may read the contents of amachine parameter and,

depending on the setting of thisparameter by the manufacturer, get moreinformation
about the CNC and the machine.

Attention:
A This machine parameter has no effect on the operation of the CNC.
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54 PARAMETERS RELATED TO DOUBLE FEEDBACK

"Double feedback" meansthat there are two feedback devicesfor asingle axis.
Therefore, the CNC must usethe Y axisasaDRO axis. P60(8)=0 and P61(7)=1.

Feedback connector A1 isused to measure the actual movement of the material (material
encoder) and feedback connector A2 to connect the monitoring encoder of the feeding
motor (motor encoder).

P100(6) Double Feedback isused

0 = No Double Feedback is used.
1 = Double Feedback isused.

When using this Double Feedback feature and during set-up or sheetmeta coail
replacement, it may be interesting to have the CNC assume feedback input A2 asits
own (whichisnormally used to monitor the sheetmetal slippage).
Useinput E5 (pin 17 of 1/02) to switch between A1l and A2.
E5 =0V The CNCusesA1ltocloseitsfeedback loop and A2to monitor
sheetmetal dippage.
ES =24V The CNC uses A2 to close its feedback loop and does not
monitor sheetmetal slippage.
Thisinput must below (0V) for normal operation and high (24V) during set-up, coil
replacement, etc.
P110 Maximum slippage allowed when using " Double Feedback"

Whenusing 2 feedbacks, itispossibleto continuously control theamount of sheetmetal
being fed.

Whenthesetwo arenot thesame, itindicatesthat thesheetmetal iseither looseor tight.

Withthisparameter, itispossi bleto set themaximum permissibledifference (dippage)
between the two measurementsand it isexpressed in microns.

Whentheactual differenceexceedsthisparameter (P110) value, theCNCwill issuethe
corresponding error message.

If P110=0, The CNC does not monitor the dlippage.
When input E5=24V, the CNC does not monitor the slippage either.

Attention:

Inorder to beableto monitor doublefeedback, P21(6) and P61(6), multiplying
factor for the axisfeedback pul ses, must be set to the same value.
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5.5 PARAMETERS RELATED TO FUNCTION G34

Function G34 alowsaxis X to beindefinitely synchronized with an external device.

When you wish to usethisfeature the following conditions must be satisfied:

- Themachinecannot useaY axis, and feedback connector A2 is used as feedback
input for the external device.

- Theexternal device must have an encoder and the machine parameter "P77" must
be set with the number of pulses of said encoder.

Furthermore, in order to be able to automatically offset the variations arising in material
throughtemperaturedilation, roller tension, etc., thefoll owing requisitesmust be satisfied:

- Thematerial must have reading marksin the cutting zones.

- Anoptical reader must be used to read these marks.

- Thesignal provided by thisreader must be compatiblewiththelo signal provided
by the Fagor feedback devices.

- Connect the signal provided by the optical reader to the signal provided by the
optical reader terminal 6 of connector A2 and properly set machine parameter
"P63(6)".

P100(4) Function G34isavailable

0
1

G34 featureisnot available
G34 featureisavailable

P100(3) Theoptical reader isavailablefor compensating material variations

0 = Anoptical reader isnot available
1 = Anoptica readerisavailable
P81 Maximum per mitted deviation

Should be used when working with function G34 and having an optical reader
available.

The optical reader measures the distance between two consecutive marks on the
material and the CNC compares this distance with the passfixed in function G34.

M achine parameter P81 fixesthe maximum permitted deviation.

Possiblevalues: From 1 through 65535 microns
From 1 through 25801 tenthousandths of an inch

After comparing the distance measured with the passfixedin function G34, the CNC
doesthefollowing:

If thedifferenceisover 100 micronsand under theval ueassignedto parameter P81, the
CNC automatically offsetsthe valuefixed in function G34 X ?7???.

If thedifferenceisgreater thanthevalueassigned to parameter P81, the CNC displays
error 53.

If parameter "P81=0" has been set, the CNC does nothing.
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5.6 PARAMETERS RELATED TO FUNCTI

Function G75allowsyouto program positioning movementswhichwill end after theCNC

receivesthe signal from the measuring probe used.

M achine parameter P63(3) indicatesif themeasuring probeworksnormally high (positive

ON G75

pulse) or low (negative pulse). See section 3.5 of thismanual.

Themachinewill moveuntil it receivestheexternal signal fromtheprobe, and at thistime
the CNC will take the block asfinished, assuming thereal position the axesarein at that

moment asthe theoretical position of the axes.

When the probing movement is done at high speeds the stop may turn out to be rather

brusgue, making the axis draw back to remain in position.

Machine parameter P82 allows this effect to be minimized as it can occasionally be

undesirable.

This parameter tells the CNC the distance the axis should move after the probe signal

reachesit, thusmaking it stop smoothly.

P82 Thedistancetheaxiscoversafter receivingthesignal from the probe.

Should be used when operating with the function

Possiblevalues. From 1 through 65535 microns

From 1 through 25801 tenthousandths of an inch.

G75.
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5.7 PARAMETERS RELATED TO FUNCTION G47, G438

Depending ontheval ueass gned to machineparameter "P101(3)" functionsG47, G48 can
be used in two different ways.

Functions G47, G48 as feedback inhibit.

Incertainapplications, after thepart moves, itsposition hasto becompensated by means
of an external device which isnot controlled by the CNC.

If function G47 isexecuted the CNC doesnot takeinto account thepossiblemovements
caused by said device, that is, the feedback pulses are inhibited.

Functions G47, G48 as opening for the axis |oop.

In certain applications such as presses, folders, pipe metal formers etc., the part
undergoes amovement or pull during its machining process.

Whenthe positionloopisclosed, in normal working mode, the CNC controlstheaxis
feedrateat all times.

Whenthepositionloopisopen theaxisoperatesin DRO mode, meaningthat the CNC
does not control the feedrate of the axes but takes into account their movements.

P101(3) Functions G47, G48 as axis|oop opening

0
1

Functions G47, G48 as pulseinhibition
Functions G47, G48 as axis|oop opening
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5.8 PARAMETERS RELATED TO FUNCTION G60

Function G60 can be used in two different ways.

Function G60 as zero offset |oading.

Machine parameter "P60(5)=1" must be set.

TheCNC usesitsinternal tableaszero of fset tableand assignsaddressin 10 of thistable
to function G60.

Theprogramming formatisG60 X Y. VauesX and Y indicate at what distancefrom
home the new part zero isrequired to be located.

Function G60 as punch dimension |oading.

Thisis specialy designed for punching machines. Machine parameter "P101(7)=1"
must be set.

The CNC takesinto account the dimensions of the punch during program execution,
preventing its extreme values from exceeding the travel limits fixed by machine

parameter.

R e

2X

I
-

jY
Jp

—

2Y

The programming format is G60 X Y. Values X and Y indicate half of the punch
dimensions accordingto axes X and Y.

When the punch isround values X and Y coincide with the punch radius.

Note: If machine parameters”P60(5)=1" and "P101(7)=1" are set, function G60 acts as
loading the punch dimensions.

P60(5) Tool tableor zero offset table

0
1

Theinternal CNC tableis used astool table.
Theinternal CNC tableisused as zero offset table.

P101(7) Function G60 as punch loading dimension

0
1

Functions G60 as zero offset table
Functions G60 as punch dimension loading

Attention:

A\

On power-up, after executing M30 or after an Emergency or Reset, the

CNC assigns value 0 to both dimensions of the punch.

OTHER MACHINE PARAMETERS
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6. CONCEPTS

Attention:

It isrecommended to save the machine parameters of thisCNC at aperiphera
device or computer in order to be able to recover them after their accidental

|oss.

6.1 FEEDBACK SYSTEMS
The feedback inputs of this CNC are:
Connector Al
Used to connect the feedback device of the X axis.
It takes non-differential (single-ended) sine-wave signals and differential (double-
ended) square-wave signal. Machine parameter "P59(2)" and the two dip-switches
next to this connector must be set accordingly.

Connector A2.

Used to connect the feedback device of the Y axis, the electronic handwhed! or the
spindlewhen using rigid tapping, G33, etc.

It takes non-differential (single-ended) sine-wave signals and differential (double-
ended) square-wave signal. Machine parameter "P59(3)" and the two dip-switches
next to this connector must be set accordingly.

Connector 1/02, pins 17 and 25
Used to connect the feedback input of the auxiliary handwhesd!.

The auxiliary handwheel should be used when feedback inputs A1 and A2 are
occupied either becausethemachinehas2 axesor becauseit hasoneaxisandaspindle.

Theoptionsavailableare:

CONFIGURATION PARAMETERS
. . | Rigd Auxiliary
X Axis|Y Axis tapping Handwheel Handwheel P60(8) | P63(3) | P60(4) | P102(8)
Yes -- -- -- -- 1 0 0 0
Yes Yes -- -- -- 0 0 0 0
Yes -- Yes -- -- 0 1 0 0
Yes -- -- Yes -- 1 0 1 0
Yes Yes -- -- Yes 0 0 1 1
Yes -- Yes -- Yes 0 1 1 1
Chapter: 6 Section: Page
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6.1.1

COUNTING FREQUENCY LIMITATION

Sine-wavesignals

The maximum counting frequency for sine-wave feedback signalsis 50K Hz (50,000
pulses/sec.)

The maximum feedrate for each axis will depend upon the selected resolution
(machine parameters P9, P49") and the period (pitch) of the feedback signal being
used.

Example:

When using alinear scale with a 20 pm pitch, the maximum feedrate for the axis
will be:

20 pm/pulse x 50,000 pulses/sec. = Im/sec. = 60 m/min. (2362 inches/min.)

Square-wavesignals

The maximum counting frequency for differential square-wave signals is 200KHz
(200,000 pulses/sec.), with a450nsec. separation between A and B flanks (that is 90°
+20° phase shift).

The maximum feedrate for each linear axiswill depend upon the selected resolution
(machine parameters P9, P49") and the period (pitch) of the feedback signal being
used.

When using FAGOR linear scales, the maximum feedrate is limited by its own
characteristicsto 60 m/min. (2362 inches/min.).

When using FAGOR rotary encoders, the limitation is set by the maximum number of
pulses delivered by the encoder, which is 200K Hz.

6,000,000 pulses/min.

M aximum encoder rpm =
Number of pulses/turn (encoder line count)
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6.2 AXIS RESOLUTION
The CNC has a series of machine parametersto set the resolution of each axis.

Theresolution used on each axisindicates the minimum variation distinguishable by the
feedback device. It isgivenin micronsor 0.0001 inch units.

The machine parameters used to define the axisresol ution are the following:
PO, P49 They set the counting (feedback) resolution for each axis.

P59(2), P59(3) They set the type of feedback signal being used (square-wave or sine-
wave) for each axis.

P21(6), P61(6) They indicate the multiplying factor, x2 or x4, to be applied to the
feedback signals of each axis.

P29, P69 They indicate the feedback correction factor being applied on each axis.

P63(8), P63(7) They indicate the sign of the feedback correction factor being applied
on each axis.

P62(3) Specia machine parameter allowing resolutions of 0.0001 mm (0.00001
inch). See section on "Specia Parameters' of the chapter on "Axis
Machine Parameters'.
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Examplel: Resolution in" mm" with squar e-wave encoder

We want to obtain a2um resol ution with a square-wave encoder mounted onto the X
axiswhose |eadscrew has a 5mm/turn pitch.

Since the multiplying factor being applied by the CNC may be either x2 or x4
(depending on machine parameter setting). The resulting encoder line count will be:

L eadscrew pitch

Number of pulses=
Multiplying Factor x Resolution

For a multiplying factor of x4:
5000 pm/turn
Number of pulses= =625 pulse/turn.
4 x 2 pm/pulse

PO=2  P59(2)=0 P21(6)=0 P29=0 P63(8)=0 P23(8)=0

For a multiplying factor of x2:

5000 pm/turn
Number of pulses= = 1250 pulses/turn.
2 X 2 ym/pulse

P9=2  P59(2=0 P21(6)=1 P29=0 P63(8)=0 P23(8)=0

If a FAGOR rotary encoder is chosen, its pulse output frequency is limited to
200K Hz (the CNC admits square-wave pulses with a frequency of up to 200 KHz).
Therefore, the maximum feedrate for thisaxiswill be:

For ax4 factor:
200,000 pul ses/sec.
Max. Feed = X 5 mm/turn = 1600 mm/sec. = 96 m/min.
625 pulses/turn
For ax2 factor:
200,000 pul ses/sec.
Max. Feed = X 5 mm/turn = 800 mm/sec. = 48 m/min.
1250 pulseg/turn
Page Chapter: 6 Section:
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Example2: Resolution in " mm" with encoder and gear reduction

A paper feeder usesan 80mm diameter roller. Thereisan 1:15 gear ration between the
motor and theroller.

Example a) The motor hasa 1000 line squar e-wave encoder .
For every turn of theroller, the paper moves 251.327 mm.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 1,000 = 15,000 pul ses.

If the CNC applies a x4 multiplier to these pulses, (P21(6)=0, The number of
pulses per roller turn will be 15,000 x 4 = 60,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis.
251,327 microns/ 60,000 = 4.1888 microns.

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"4". Thatis, 4 micron resolutionincurring an error of 0.1888 microns
per pulse.

Displayed distance x feedback error 100,000 x 0.1888
= =4720 microns
Resolution 4

P9=4 P59(2)=0 P21(6)=0 P29=4720 P63(8)=0 P23(8)=0

Exampleb) The motor hasa 1500 line squar e-wave encoder .
For every turn of theroller, the paper moves 251.327 mm.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 1,500 = 225,000 pulses.

If the CNC applies a x4 multiplier to these pulses, (P21(6)=0, The number of
pulses per roller turn will be 225,000 x 4 = 90,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis:
251,327 microns/ 90,000 = 2.7925 microns.

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"3". That is, 3 micron resolution incurring an error of -0.2075 microns
per pulse.

Displayed distance x feedback error 100,000 x (-0.2075)
= =-6917 microns
Resolution 3

P9=3 P59(2)=0 P21(6)=0 P29=6917 P63(8)=1 P23(8)=0
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Example 3: Resolutionin" mm" with squar e-wavelinear scale

Considering that the CNC applieseither ax2 or x4 multiplying factor (set by machine
parameter), a linear scale must be chosen whose pitch is 2 or 4 times the desired

resol ution.

When using FAGOR linear transducers (scales) with 20 um pitch, the following
resolutions may be obtained: 5um (20/4), 10pm (20/2).

Therefore;
Resolution P9 P59(2) | P21(6) P29 P63(8) | P23(8)
5um 5 0 0 0 0 0
10 pm 10 0 1 0 0 0

Since the counting frequency of the CNC is limited to 200 KHz for square-wave

signals, the maximum feedrate obtai nable with a20pm-pitch scaleis:

Max. feed = 20 pm/pulse x 200,000 pul ses/sec. = 4000 mm/seg. = 240 m/min.

However, if FAGOR linear scalesareused, themaximum feedrateislimited (by

the scales) to 60m/min (2362 inches/min.).
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Example4: Resolutionin" mm" with sine-wavelinear scale

The CNC internally appliesax5 factor to sine-wave feedback signals plus another x2

or x4 (set by machine parameter).

With a 20pm-pitch FAGOR linear scale, it is possible to obtain 1um and 2um

resolutions.
Therefore:
Resolution P59(2) | P21(6) P29 P63(8) | P23(8)
1pm 1 0 0 0 0
2um 1 1 0 0 0

The counting frequency is limited to 50KHz for sine-wave signals. Therefore, the
maximum feedrate will be:

Max. feed = 20 um/pulse x 50,000 pulses/sec. = 1000 mm/sec. = 60 m/min.

When using FAGOR linear scales, thefeedrateislimited by their characteristics

to 60m/min. (2362 inches/min.).
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Example5: Resolutionin"inches' with squar e-wave encoder

We would like to obtain a 0.0001 inch resolution with a sgquare-wave encoder
mounted on to the X axis which has a 5-pitch leadscrew (5 turns per inch or
0.2 inch/turn).

Using "feedback correction factor":

The feedback resolution, parameter P9, must be set in millimeters. The metric
equivaent for 0.0001 inchis0.00254 mm; thus, we set P9to "2" (sinceit must be
an integer value) and we use the feedback correction factor, P29 and P63(8), as
follows:

Displayed Distance 100,000 microns
Actual axistravel 73,000 microns
Error 27,000 microns (negative)

Therefore:  P29=27000, P63(8)=1
Sincethe CNC appliesax2 or x4 multiplying factor, the required encoder will be:

L eadscrew pitch
Number of pulses=

Multiplying Factor x Resolution
For a x4 factor:
0.2inch/turn
Number of pulses= =500 pulses/turn
4 x 0.0001 inch/pulse

PO=2  P59(2)=0 P21(6)=0 P29=27000 P63(8)=1

For ax2 factor:
0.2 inch/turn
Number of pulses= = 1000 pulses/turn
2 x 0.0001 inch/pulse

P9=2  P59(2)=0 P21(6)=1 P29=27000 P63(8)=1

When using FAGOR encoders, the counting frequency is limited to 100 KHz
(athough the CNC admitsup to 200 KHz for square-wave signals). Consequently,
the maximum axisfeedrate will be:

200,000 pulses/sec
Max. feed. = x 0.2 inches/turn
pulses/turn

For ax4factor: 4800 inches/min. For ax2factor: 2400 inches/min.

Using an "inch-type" encoder instead of the feedback correction factor.

For a x4 factor:
5.08 mm/turn (0.2 inch/turn)
Number of pulses= =1270 pulses/turn
4 x 0.001 mm/pulse

P9=1 P59(2)=0 P21(6)=0 P29=0 P63(8)=0
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Example6: Resolution in "inches' with square-wave encoder, gear reduction
and feeback correction factor.

A paper feeder usesan 3inch diameter roller. Thereisan 1:15 gear ratio between the
motor and theroller.
Example a) The motor hasa 1000 line squar e-wave encoder .

For every turn of theroller, the paper moves 9.4248 inches.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 1,000 = 15,000 pul ses.

If the CNC applies a x4 multiplier to these pulses, (P21(6)=0, The number of
pulses per roller turn will be 15,000 x 4 = 60,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis:
9.4248 inches/ 60,000 = 0.00015708 inch = 3.9898 microns

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"4". Thatis, 4 micron resolution incurring an error of -0.0102 microns
per pulse.

Displayed distance x feedback error 100,000 x (-0.0102)
= =-255 microns
Resolution 4

P9=4 P59(2)=0 P21(6)=0 P29=255 P63(8)=1

Exampleb) Themotor hasa 1250 line squar e-wave encoder .
For every turn of theroller, the paper moves 9.4248 inches.

The motor must make 15 turns for every turn of the roller. Therefore, the motor
encoder will output 15 x 12500 = 18750 pul ses.

If the CNC applies a x4 multiplier to these pulses, (P21(6)=0, The number of
pulses per roller turn will be 18,750 x 4 = 75,000 pul ses.

Therefore, the linear paper feeding distance per encoder pulseis:
9.4248 inches/ 75,000 = 0.0001256663 inch = 3.1918 microns

Since machine parameter P9 must be set to an integer value (without decimals), it
will besetto"3". Thatis, 3 micron resolution incurring an error of 0.1918 microns
per pulse.

Displayed distance x feedback error 100,000 x (0.1918)
= = 6393 microns
Resolution 3

P9=3 P59(2)=0 P21(6)=0 P29=6393 P63(8)=0
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Example7: Resolution in" degrees' with sine-wave encoder

We want to obtain a0.005° resol ution with asine-wave encoder mounted onto the X
axis.

The CNC always applies ax5 multiplying factor to the sine-wave feedback pul ses.
Plus, the CNC may apply an additional multiplying factor of either x2 or x4,
depending on the setting of machine parameter P21(6). The resulting encoder line
count will be:

Thousandths of adegree/ turn

Number of pulses=
x5 xMultiplying Factor x Resolution

For a multiplying factor of x4:

360,000
Number of pulses= e —— = 3600 pulses/turn.
5x4x5

P9=5 P59(2=1 P21(6)=0 P29=0
For a multiplying factor of x2:
360,000
Number of pulses= S = 7200 pulses/turn.
5x2x5
P9=5 P59(2=0 P21(6)=1 P29=0
If a FAGOR rotary encoder is chosen, its pulse output frequency is limited to
200KHz. The CNC limits sine-wave pulse frequency to 50 KHz). Therefore, the
maximum feedrate for thisaxiswill be:

50,000 pul ses/sec.
Max. Speed =

pulses/turn

Consequently, the maximum turning speed will be:
833.33 rpm for the 3600 line encoder and 416.66 rpm for the 7200 line encoder
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6.3 ADJUSTMENT OF THE AXES

In order to make this adjustment it is necessary to have the feedback systemsfor al the
axes connected to the CNC.

Before starting the adjustment of the axes, it is a good idea to move them close to the
middle of their travels placing the travel-limit switches (controlled by the electrical
cabinet) closeto these pointsin order to avoid any damage to the machine.

After the machine parameters for the axes have been properly set, proceed with their
adjustment by following these suggestions:

*

*

*

The axes should be adjusted one at atime.
Connect the power output of the drive corresponding to the axis being adjusted.
In the JOG mode, move the axis being adjusted.

In case of run-away, the CNC will display the relevant following error and the
machine parameter corresponding to the SSIGN OF THE ANALOG VOLTAGE
will have to be changed. Machine parameters P22(1), P62(1).

If the axisdoes not run away; but the direction of the moveisnot the desired one, the
machine parameter corresponding to the COUNTING DIRECTION [P22(2),
P62(2)] will have to be changed aswell asthat corresponding to the SIGN OF THE
ANALOG VOLTAGE [P22(1), P62(1)].

If the counting direction is correct but the axis movesin the opposite direction to the
one indicated, change the axis machine parameter corresponding to the moving
direction [P23(2), P63(2)].

Attention:

It may be useful to set parameter P12 with a value other than "0" while
adjusting the axes.
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6.3.1 ADJUSTMENT OF THE DRIFT (OFFSET) AND MAXIMUM
FEEDRATE (G00)

These adjustments are performed on axis servo drives and spindledrives.

Drift adjustment (offset)

Thisadjustment will be madein two stages:

Pre-adjustment of the drive offset

*  Disconnect the analog voltageinput of the drive and short-circuit it withawire
jumper.

*  Turnthe offset potentiometer of the drive until the displayed axis position stops
*  Removethewirejumper mentioned above.

Fine adjustment of the drive offset

*  Movetheaxiscontinuously back and forth either in JOG mode or by running a
program.

While the axis is moving, turn the offset potentiometer of the drive until the
amounts of following error obtained in both directions are the same.

Adjustment of themaximum feedrate

It isrecommended to adjust the drives so the maximum feedrate is obtained with an
analog voltage of 9.5V.

Also, the maximum feedrate must be indicated in the corresponding machine
parameter for that axis. Parameter P27, P67

The maximum feedrate can be cal culated from the motor rpm, the gear ratiosand the
type of leadscrew being used.

Examplefor the X axis:
A motor can turn at 3000 rpm and it is attached to a 5-pitch leadscrew
(1/5 inchfturn). Therefore, the maximum feedrate to be assigned to machine
parameter P27 is:
Maximum feedrate (GOO) = r.p.m. x leadscrew pitch
P27 = 3000 rev./min. x 1/5inch/rev. = 600 inches/min.

Move the axis continuously back and forth either in JOG mode or by running a
program.

While the axis is moving, measure the analog voltage coming out of the CNC
towardsthe servo drive and adjust the gain potentiometer at the servo drive (never
at the CNC) until thisanalog voltage reaches 9.5V.

Page
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6.4 CONTROL OF THE AXIS POSITIONING LOOP
WiththisCNC, it ispossibleto control the axeseither in Closed Loop, in Open Loop with
Servo-systemsor in Open Loop without Servo-systems.
Closed Positioning L oop.

Closed Positioning Loop means that the CNC controls the actual axis position and
feedrateat all times.

To operate in this mode, set P23(4)=1 (Closed loop) and P23(6)=0 for the CNC to
output an anal og voltage for the servo motors.

The parametersrelated to proportional gain and acc./dec. must also be set.
Non-servo-controlled Open Positioning L oop

When amotor does not have aservo drive, it isreferred to as non-servocontrolled.

Therefore, Non-servo-controlled Open Positioning Loop means that the CNC only

controlsthe position of the axiswhile carrying out the programmed movement. Once

the programmed end point is reached, the CNC no longer controlsthe axis.

To operate in this mode, set P23(4)=0 (Open loop) and P23(6)=" for the CNC to
output the"Fast", "Slow" and "moving direction” indicating signals.

The parameters determining the braking distance for each axis must a so be set.
Servo-controlled Open Positioning L oop

When positioning, the CNC outputs an anal og voltage proportional to the programmed
F and it will be up to the servo drive to control the actual axis speed.

For example, if the maximum feedrate (set by parameter) is F10000 and F5000 is
programmed, the CNC will output 5V.

When the axis enters the brake zone, the CNC switches to Closed Loop taking over
the control of the axisfrom the servo drive until thetarget point isreached.

To operate in this mode, set P23(4)=0 (Open loop), P23(6)=0 (analog output and
servo-motor).

The parameters defining the braking distance (for the approach stage) aswell asthose
related to proportional gain and acc./dec. (for thefinal positioning stage) must also be
Set.
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6.4.1 CLOSED POSITIONING LOOP

Closed Positioning Loop isreferred to when the CNC controls, at all times, the feedrate of
the axes.

P23(4) must be set to " 1" (Closed L oop), and P23(6)=0 for anal og voltage output and the
motor must be servocontrolled.

Itisnecessary to properly adjust the different gainsfor each axisin order to optimize the
response of the whole system to the programmed movements.

Itisrecommended to use an oscilloscope in order to obtain afiner adjustment of the axes

by monitoring the signals provided by the tacho. The diagram on the left correspondsto
theideal signal shape and the other onesto an unstabl e start-up and brake-down.

/A

The CNC has aseries of machine parameterswhich permit adjusting the proportional gain
for each axis. These parametersare:

PROPORTIONAL GAIN K1.
Defined by parameters: P10, P50.
PROPORTIONAL GAIN K2.
Defined by parameters: P11, P51.
Value of the GAIN BREAK POINT
Defined by parameters. P26, P66.
FEED-FORWARD GAIN or gain proportional to the feedrate.
Defined by parameters. P75, P76

The parameters corresponding to the proportional gain K1 and K2 aswell asfor thegain
break point alow adjusting the Proportional Gain for the axis.

The parameter for the Feed-Forward gain (proportional to feedrate) will be used when
accel eration/decel eration control isbeing applied onto the corresponding axis.

Gain proportional
to feedrate

Pr;g:;zlz:ed > Propg;itlilonal |, Analog voltage
4 Feedback
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6.4.11 PROPORTIONAL GAIN ADJUSTMENT

The analog voltage supplied by the CNC to control the axisis, at al times, afunction of
the amount of following error; that is, the difference between the theoretical position and
thereal (actual) position of the axis.

Analog output = Proportional gain “K” x Following Error

On start-up and slow-down, the following error of the axisis very small. Therefore, the
proportional gain must be great in order for the axisto respond properly.

On the other hand, once the axis reaches its programmed speed, the following error is
maintained practically constant and it is necessary to apply asmaller gain (K) in order to
keep the system stable.

This CNC offerstwo proportional gains K1 and K2 to better adjust the system aswell as
another parameter referred to as Gain Break point which definesthe active areafor each
one of these gains.

The CNC applies the proportional gain K1 whenever the amount of following error for
the axisis smaller than the value assigned to the machine parameter corresponding to the
gain break-point.

A
O

K2 \
o I
Q) [
i e .
S l :
w0 K1 ! !
2 ! I
© ' :
4 : .,

' » Following
Gain Break—point error

When the amount of following error exceeds the gain break-point value, the CNC applies
the K2 value.

Analog = (K1 x Ep) + [K2 x (Following Error - Ep)]
Where“Ep” isthe value assigned to the gain break-point and it isgiven in microns.
When adjusting the proportional gain, it must be bornein mind that:

*  The amount of following error will decrease as the gain value increases, but the
system will tend to be more unstable.

*  Inpractice, most machines seem to respond well to what is called a unity gain (or
gainof 1) which representsafollowing error of 1mm at afeedrate or Im/minuteor a
following error of 0.001 inch at afeedrate of 1 inch/min.

Therefore, this could be used as a practical starting point for the gain calculation
described next. After analyzing the behavior of the machinefor thisgain, itsvalue
may be changed in order to optimizeit.
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6.4.1.2 CALCULATION OF K1, K2 AND GAIN BREAK-POINT

The value of K1 represents the analog voltage corresponding to 1 micron of following
error. It is given by an integer between 0 and 255 in such a way that a value of 64
corresponds to an analog voltage of 2.5mV.

Therefore, the K1 value corresponding to a gain of 1 and a maximum motor speed
adjusted to 9.5V servo analog input would be given by the following formulae:

243.2

Inmetric (FE= 1mm for F=1m/min): K1=
Fmax in m/min (P27 for X)

9575
Ininches (FE= 0.001linch for F=1linch/min): K1 =

Fmax ininch/min (P27 for X)
For example:

If thetop feedrate for an axisis 500 inches/min (P27 for X), the K1 corresponding to
a unity gain would be: K1 = 9575/500 = 19.15 and the value assigned to the
corresponding parameter would be K1=19.

If the top feedrate for an axisis 20m/min, the K1 corresponding to aunity gain would
be K1 =243.2/20 = 12.16 and the value assigned to the corresponding parameter
would be K1=12.

The amount of following error corresponding to the GAIN BREAK-POINT isgivenin
micronsor 0.0001 inch units (by parameter P26 for the X axis, P215for theY axis, etc.).
Itisrecommended to set it to avalue dightly greater than thefollowing error corresponding
to the maximum machining feedrate FO (P27, P67).

For example:

Let’ ssuppose that K1 has been set for again of 1 (not K1=1) and that the maximum
machining feedrateis 150 inches/min (P27, P67). At thisfeedrate, thefollowing error
should be about 0.150 inch. Thus, the gain break-point value should be dightly larger
than 0.150 inch; for example: P26=0.155 inch.

Or inmetric:

Let’ ssuppose that K1 has been set for again of 1 (not K1=1) and that the maximum
machining feedrateis5 m/min (P27, P67). At thisfeedrate, thefollowing error should
be about 5 mm. Thus, the gain break-point value should be slightly larger than 5 mm;
for example: P26=6 mm.

The machine parameter K2 gain sets the analog voltage for 1 micron of following error
being applied from the gain break-point on.

It isalso given by an integer between 0 and 255 and it istypically set to avalue between
50% and 70% of K1 in order to avoid abrupt anal og voltage changes when switching to
slow machining feedrates.
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To perform apractical axisadjustment at the machine, it isrecommended:
1.- Adjust K1 optimizing theaxis responselikethe signal diagram shown earlier.

Set K1 =K2 or set the gain break-point to alarge value (for example: 50000) and run
aprogram moving the axis continuously back and forth.

Adjust the value of K1 until the proper response is obtained.
2.- Setthegain-break point to the correct value.

Todothis, run the previous program and watch the amount of following error reached
at maximum feedrate

Assign that value or one dlightly larger to the gain break-point.

3.- Once K1 and the gain break-point have been set, change the value of K2 to one
between 50% and 70% of K1.

Attention:

Once each axis has been adjusted separately. All interpolating axes should be
A fine adjusted together in such away that their following errorsfor the same

feedrate arethe samein order to achieve proper interpol ations between those
axesintheK1 area.
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6.4.1.3 FEED-FORWARD GAIN ADJUSTMENT

With the Feed-Forward gainit is possible to improve the positioning loop of the axes, thus
minimizing the amount of following error. Thisgain must be used only when operating
with acc/dec.

The Feed-Forward gain is proportional to the feedrate and is set by machine parameters
P75 for the X axisand P76 for the Y axis. They indicate the % of analog voltage that is
dueto the programmed feedrate.

Gain proportional
to feedrate

Programmed i
Feedrate ’_4’9 Proportional —» Analog voltage
+ gain
<4 Feedback

The value added to the following error is (Kf x F/40) where Kf is the value of Feed-
Forward and F isthe programmed feedrate.

The CNC will apply the proportional gain (K1 and K2) to the value resulting from adding
the following error of the machine plusthe value selected by the Feed-Forward.

When the result of the addition issmaller than the value of the gain break-point, the CNC
will apply theformula:

Analog = K1 x [Following Error + (Kf x F/40)]

And when the result of the addition is greater than the value of the gain break-point, the
CNC will apply theformula:

Analog = (K1 x Ep) + { K2 x [Following Error + (Kf x F/40) - Ep]}
Where*Ep” isthe value of the gain break-point.
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6.4.14 CLOSED LOOP WITH BRAKE

When pressing the CY CLE START key or activating the START input in order to carry
out the programmed movement, the CNC acts asfollows:

1-

Sets the Brake output high for the
electrica cabinet to deactivatethe
brake.

Because the brake is not deacti-
vated instantaneously, machine
parameter P31 may be set to estab-
lishthe"T1" delay before supplying
the corresponding analog voltage.

Once the "T1" delay is elapsed,
the CNC outputs the correspond-
ing analog voltage.

The CNC providesan anaog volt-
age according to the programmed
distance, and established gainsand
acceleration ramps.

In order to give the axis time to
reach position before activating the
brake, it is possible to set a"T2"
delay by means of machine
parameter P32 for the X axis and
P72 for theY axis.

START
(input)

Distance

Analog
Voltage

BRAKE

IN POSITION
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This parameter indicatesthe delay from the time the axis entersthein-position zone (at
a P28 distance from target point) to the time when the brake output is set low.

After the Brake output isset low, the CNC waitsa"T3" period, indicated by machine
parameter P33 for X and P73 for Y, before activating the In-Position output for the

axis.

This In-Position output is kept high for a"T4" time period determined by machine
parameter P34 for X and P74 for Y.
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6.4.2 NON-SERVOCONTROLLED OPEN POSITIONING LOOP
When the motor does not use aservo drive, it isreferred to as non-servocontrol led.

On a Non-servocontrolled Open Positioning Loop, the CNC controls the axis position
only while carrying out the programmed movement. Oncein position, the CNC no longer
controlsit.

P23(4) must be set "0" (Open Loop) and P23(6)=1 for the CNC to output discrete (non-
analog) signalsfor "Fast”", "Slow" and "Moving Direction"”.

The parameters establishing the braking distance for each axismust also be set.

The CNC outputs the "Fast" signal from the beginning of the move until entering the
Brake zone where it outputs the "Slow" signal. Once in the In-Position zone (at a"P28"
distance from the end point), the CNC activates the brake signal and abandons the control
of theaxis.

When pressing the CYCLE START
START key or theSTART input ~ (nput) T |'|
is activated for the programmed !
movement to be carried out, the
CNC behaves asfollows:

Distance

1.- Sets the Brake output high
for the electrical cabinet to
deactivatethe axis Brake.

2.- Becausethebrakeisnot de-
activated instantaneoudly, it o
is possible to set the "T1" Dlre°t1°nt !

delay by means of machine
parameter P31 before acti-
vating the"Fast" signal. Fast

—

3.- Once"T1" has elapsed, the
CNC activates the "Fast”
output so the axis can start
itsmovement.

Slow

high until the axisgetstoa ~ feedrate
P3 or P43 distance from the

end point. It then outputsthe

"Slow" signal.

BRAKE

5.- WhentheaxisenterstheIn-
Position zone (at a P28

4.- This "Fast" output is kept  Axis ‘

distancefrom theend pOInt), IN POSITION I
the CNC deactivates the E |_|
"Slow" output. e
| T3 [ T4,
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6.-

In order to give the axistimeto reach position before activating the brake, it ispossible
to set the"T2" delay, by means of machine parameter P32 for X and P72 for Y.

This parameter indicates the delay from when the"Slow" signal isdeactivated to the
when the brake signal is set low.

After setting the Brake signal low, the CNC waitsa"T3" period indicated by machine
parameter P33 for X and P73 for Y before activating the In-Position signal for the
axis.

This In-Position output is kept high for a"T4" time period determined by machine
parameter P34 for X and P74 for Y.
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6.4.3 SERVO CONTROLLED OPEN POSITIONING LOOP

When positioning, the CNC outputs an anal og voltage proportional to the programmed F
and it will be up to the servo driveto control the actual axis speed.

For example, if the maximum feedrate (set by parameter) is F10000 and F5000 is
programmed, the CNC will output 5V.

When the axis enters the brake zone, the CNC switches to Closed Loop taking over the
control of the axisfrom the servo drive until the target point isreached.

To operate in this mode, set P23(4)=0 (Open loop), P23(6)=0 (anal og output and servo-
motor).

The parameters defining the braking distance (for the approach stage) as well as those
related to proportional gain and acc./dec. (for thefinal positioning stage) must also be set.

When pressing the CY CLE START key or activating the START input for the programmed
movement to be carried out, the CNC actsasfollows:

1.- SetstheBrake output high for the electrical cabinet to rel ease the brake of the axis

2.- It applies the "T1" delay set by machine parameter P31 before supplying the
corresponding anal og output.
START
3- Once"T1" haselapsed, the CNC ~ (input) |'|
outputs, in A-B section, an analog
voltage proportional to the  pistance
programmed F and it is up to the
servo drive to control the actual
speed of the motor. For example,
if the maximum feedrate (set by
parameter) is F10000 and F5000
is programmed, the CNC will
output 5V.

P28

4.- When the axis enters the brake Analog
zone, at aP3 or P43 distancefrom voltage
thetarget point, the CNC applies
the closed loop taking over the
control of theaxisuntil it reaches
position. BRAKE

5.- In order to give the axis time to
get in-position before activating !
the brake, it is possible to set a ™ FOSITION : |—|
"T2" delay by means of machine i t
E{aameter P32 for X and P72 for T3 A Th

This parameter indicates the time el apsed from when the axis enters the in-position
zone (at a P28 distance from the end point) to when the Brake output is set low (brake

on).
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6.- Once the brake output is set low, the CNC waits for "T3" period indicated by
machine parameter P33 for X and P73 for Y, before turning on the In-Position output
for the axis.

This In-Position output is kept high for a"T4" period of time specified by machine
parameter P34 for X and P74 for Y.

Attention:

While operating in" Servo-controlled Open Positioning Loop", any variation
at the Feedrate Overrideinputs (pins 10 and 11 of connector 1/01) will affect
the next move and not the current one.
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6.5 REFERENCE SYSTEMS

6.5.1 REFERENCE

POINTS

A CNC machine must have the following reference points established:

*  Machine Reference Zero or origin point of the machine. It is set by the machine
manufacturer asthe origin of the coordinate system of the machine.

* Part Zero or origin point for the part. It is the origin point set to program the
measurements of the part. It can be chosen freely by the programmer and itsreference
to the machine reference zero is set by means of azero offset.

*  MachineReferencePoint. It isthe physical location of the marker pulse or reference
pulse (10) used as home to synchronize the whole machine coordinate system. The
axis moves to this point when being “homed” and the CNC assumes the reference
values set at machine parameter “ P2, P42" accordingly.

Y, .
R T
------------------ s \.
| - \
YMR S i “““““ $ !
YMW E i
M : i
& - x
XMR |
. X .
M Machine Reference Zero
W Part Zero
R M achine Reference Point
XMW, YMW Part Zero coordinates
XMR, YMR M achine Reference Point coordinates
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6.5.2 MACHINE REFERENCE SEARCH (HOME)

With thisCNC it is possible to search home in JOG mode or by program. Althoughiitis
possibleto program the home search for both axesin one block, the actual home searchis
doneononeaxisat atimeasfollows:

The CNC starts moving the selected or programmed axis in the direction set by
machine parameter P62(4) for X, P62(5) for Y at the feedrate set by machine
parameter P25 for X, P65 for Y until the home switch is pressed P22(8) for X and
P62(8) for Y.

Oncethe home switch is pressed, the CNC will continue moving the axis at afeedrate
of 100 mm/min (3.9 inches/min) until the reference pulse (marker, 10) of the feedback
deviceisfound.

If the home search is performed in the JOG mode, the selected zero offset is cancelled
and the CNC displaysthe coordinate val ues set by machine parameters P2 and P42.

In the other cases, it will maintain the current part zero. Therefore, the displayed
coordinates arereferred to this part zero
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6.5.3 ADJUSTMENT OF THE MACHINE REFERENCE POINT
(HOME)

The Machine Reference pint must be adjusted one axisat atimeand it isrecommended to
follow this procedure:

*

Set parameters P23(5) and P63(5) indicating the type of marker pulse used by the
feedback device when searching home.

Also, set parameters P62(4) and P62(5) to indicate the direction the axes must move
when searching home.

Besides, set parameters P25 and P65 to indicate the home switch approaching
feedrate.

Assign avaue of "0" to the machine reference point. Parameters P2 and P42.

Jog the axis to the proper area for home search and execute the home search
command. When done, it will assign avalue of zero to that point.

Move the axis to the physical location where machine zero point will be (or to a
position whose distance to machine zero is known), write down the position value
displayed by the CNC at that point.
The valueto be assigned to parameter P2 or P42 (home coordinate) will be:
Machine coordinate of the measured point - CNC value at that point.
Examplefor the X axis:
If the point of known dimensionsis 230mm from the machine zero and the CNC
shows"-123.5mm", the value to be assigned to "P2" will be:
“P2" =230 - (-123.5) = 353.5 mm.

Assign this new value to the machine parameter and press [RESET] or power the
CNC down and back up in order for the CNC to assume this new value.

Perform a new home search in order for the CNC to assume the correct reference
values.
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6.5.4 SOFTWARE TRAVEL LIMITS FOR THE AXES

Once the home search has been carried out on all the axes, the soft limits for the CNC
haveto be established.

Thisisachieved one axis at atime and in the following manner:

*

6.5.5

Jog the axisinthe positive direction to apoint closeto thetravel limit switch keeping
asafety distancefromit.

Assign the position value displayed by the CNC to the machine parameter
corresponding to the positive software travel limit. Parameters PO and P40

Repeat those stepsin the negative direction assigning the displayed value to machine
parameter corresponding to the negative software travel limit. Parameters P1 and
P41

Once this process is completed, press RESET or turn the CNC off and back onin
order for the new values to be assumed by the CNC.

CONSI DERATIONS ABOUT THE MACHINE REFERENCE POINT

If at the instant the home searchisinitiated, the home switchis pressed, the axiswill
withdraw [in the opposite direction to that set by P62(4), P62(5)] until releasing the
home switch before starting the actual home search.

If the axisisout of the soft travel limits (set by PO-P1, P40-P41), it hasto bejogged
into thework area (within limits) and, then, positioned at the correct side from home
before starting the actual home search.

Care must be taken when placing the home switch and when setting the home
searching feedrates (P25, P65) to prevent any overshooting.

If the selected axis does not have a home switch [P22(8), P62(8)], the CNC will
consider it to be pressed and it will only make the marker pul se searching moveat 100
mm/min. until the marker pulse (1o) from the feedback device is detected; thus
compl eting the home search.

FAGOR linear transducers (scales) have a negative marker pulse (1o0) every 50 mm
["P23(5), P63(5)" = 0] and FAGOR rotary encoders output a positive marker pulse
(lo) ["P23(5), P63(5)" = 1] per revolution.
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6.6 AUXILIARY "M" FUNCTION

WiththisCNCitispossibleto use upto 100 auxiliary "M" functions, M0OO through M 99.
All of them may be programmed except M41, M42, M43 and M44 which are generated
automatically by the CNC.

A program block may contain up to 4 "M" functionsand they will be executed sequentially
inthe order they have been programmed.

Every timean"M" function is executed, the CNC sends out to the electrical cabinet, via
pins 20 through 27 of connector I/0O1, the number of the "M" function being executed
either in BCD code or decoded depending on the setting of parameter P23(7).

Meaning
Pin BCD Coded Decoded P23(7)=0
P23(7)=1 Activates Deactivates

20 MST 80 M9 M19
21 MST 40 M8 M18
22 MST 20 M7 M17
23 MST 10 M6 M16
24 MST 08 M5 M15
25 MST 04 M4 M14
26 MST 02 M3 M13
27 MST 01 M2 M12

When operating with BCD-coded outputs, P23(7)=1, each output indicates its BCD
weight. For example, MST80 carries aweight of 80, MST20 one of 20, etc.

Example:  When executing function M35, The CNC outputs show the following:

MST80 MST40 MST20 MST10 MST08 MST04 MST02 MSTO1
0 0 1 1 0 1 0 1

When operating with decoded outputs, P23(7)=0, functions M2 through M9 must be
executed to activate each one of these outputs.

If P22(4)=0, these decoded outputs are kept active for 100 milliseconds; but if P22(4)=1
the decoded outputs are kept active until deactivated by the corresponding "M™ function.

Example: The execution of an"M3" sets pin 26 high.

This output remains high for 100 milliseconds if P22(4)=0, or until M13is
executed if P22(4)=1.
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6.7 SPINDLE

Depending on the setting of machine parameters "P101(6)", "P60(2)" and "P60(3)", the
CNC provides one of thefollowing spindle speed outputs:

*  Single pole analog output (0 to +10V) viapins 34 and 35 of connector 1/0O1.
*  Bipolar analog output signal (+10V) viapins 34 and 35 of connector 1/0O1.
*  4-digit BCD-coded logic output via pins 20 through 27 of connector 1/O1.
*  2-digit BCD-coded logic output via pins 20 through 27 of connector 1/O1.

Analog voltage output

Whenyouwant the CNC to giveabipolar analog output " P60(2)=0" and "P101(6)=0"
must be set.

The CNC will generate a positive output (0O a +10V.) when "spindle clockwise
(M3)" isselected and anegativeoutput (0to-10V.) when " spindlecounterclockwise
(M4)" isselected.

When you want the CNC to give a single pole analog output "P60(2)=0" and
"P101(6)=1" must be set.

The CNC will generate apositive output (0 to +10V.) for both turning directions.

If aspindle speed is selected the CNC generates the single or bipolar analog signal,
corresponding to the programmed turning speed (S).

Whenever anew spindlespeedissel ected whichinvol vesarangechange, the CNCwill
automatically generate the M function associated with the new spindle speed range:
“M41, M42, M43, M44”

4-digit BCD-coded output.

At the beginning of the execution of the programmed block, the CNC will output the
value corresponding to the programmed S speed in two stageswith a 100 millisecond
delay between them.

It also activates the "S Strobe" output at each stage and waits for the "Feedhold"”
signal coming from the electrical cabinet at each one of these two stages.

Thefirst stage outputs the values corresponding to the Thousands and Hundreds and
the second stage outputs the values corresponding to the Tens and Units. The 1/01
connector pins corresponding to each of them are:

Example: S1234

Pin 1st stage 2nd stage Pin 1st stage 2nd stage
20 20 0 0

21 21 0 0

29 Thousands Tens 2 0 1

23 23 1 1

24 24 0 0

25 . 25 0 1

%6 Hundreds Units %6 1 0

27 27 0 0
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2-digit BCD-coded output
To use 2-digit BCD coded spindle speed output, set "P60(2)=1" and P60(3)=0".
The CNC will output the BCD code corresponding to the programmed S speed at
pins 20 through 27 of connector I/01 and activatesthe"S Strobe" output to indicateto
the electrical cabinet to process the required auxiliary function.
These outputs are activated at the beginning of the execution of the programmed
block and the CNC waitsfor the electrical cabinet to activate the Feedhold signal and
consider the execution of the required function concluded.

Thetable below showsthe BCD codes corresponding to the programmed "' S' values.

Progrgmmed SBCD Progrgmmed SBCD Progrgmmed SBCD Progrgmmed SBCD

0 S00 25-27 S48 200-223 S66 1600-1799 S84
1 S20 28-31 S49 224-249 S67 1800-1999 S85
2 S26 32-35 S50 250-279 S68 2000-2239 S86
3 S29 36-39 S51 280-314 S69 2240-2499 S87
4 S32 40-44 S52 315-354 S70 2500-2799 S88
5 S34 45-49 S53 355-399 S71 2800-3149 S89
6 S35 50-55 S54 400-449 S72 3150-3549 S90
7 S36 56-62 S55 450-499 S73 3550-3999 So91
8 S38 63-70 S56 500-559 S74 4000-4499 S92
9 S39 71-79 S57 560-629 S75 4500-4999 S93

10-11 S40 80-89 S58 630-709 S76 5000-5599 S9%4
12 S41 90-99 S59 710-799 S77 5600-6299 S95
13 S42 100-111 S60 800-899 S78 6300-7099 S96

14-15 S43 112-124 S61 900-999 S79 7100-7999 S97

16-17 S44 125-139 S62 1000-1119 S80 8000-8999 S98

18-19 S45 140-159 S63 1120-1249 s81 9000-9999 S99

20-22 S46 160-179 S64 1250-1399 S82

23-24 S47 180-199 S65 1400-1599 S83

When programming avalue greater than 9999, the CNC will output the spindle speed
code corresponding to the value of 9999.

Example When selecting S800, the CNC will output the BCD coded value of
"S78" as shown below:

MST80 M ST 40 MST20 MST10 MST08 MST04 MST02 MSTO01

Pin 20 21 22 23 24 25 26 27
Value 0 1 1 1 1 0 0 0
Page Chapter: 6 Section:
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6.7.1 SPINDLE SPEED RANGE CHANGE

With this CNC, the machine can have agear box in order to adapt the speeds and torques
of the spindle motor to the various machining requirements.

Up to 4 spindle ranges may be set by means of machine parameters P36, P37, P38 and
P39 specifying the maximum spindle rpm value for each one of them.

The value assigned to P36 must correspond to the lowest range (RANGE 1) and the one
assigned to P39 to the highest range (RANGE 4).

When not using all 4 ranges, start the speed assignment from the lowest range up and set
the unused rangesto the highest speed being used.

When the new spindle speed selected requires arange change, the CNC will execute the
auxiliary M function corresponding to the new range.

The CNC uses the auxiliary functions: M41, M42, M43 and M44 to indicate to the

electrical cabinet which range must be selected: RANGE 1, RANGE 2, RANGE 3 or
RANGE 4).

6.8 TOOLS
When working with tools, set "P60(5)=0"

If "P61(5)=0", whenever ablock containing a T function is executed, the CNC outputs
the BCD code corresponding to that tool via pins 20 through 27 of connector |/O1.

When working with tools, the CNC also applies tool length compensation along both
axes.

Todothis, the CNC usesitsinternal table astool offset table.

Each one of the 10 addresses (1 through 10) of the table correspondsto the sametool table
andit hastwo fields.

The X field indicates the tool length along the X axisand the Y field indicates the tool
length along the Y axis.

The chapter on " Aux mode of operation” of the operating manual describes how to access
and operate with thistable.
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6.9 M, S T FUNCTION TRANSFER

Every time ablock is executed, the CNC sendsto the electrical cabinet the information
abouttheM, S, T functions activated init.

It first sends out the information about the M function, then about the S function and
finally about the T function.

Thistransmission takes place at the beginning of the execution of the block.

Depending on the val ue assigned to machine parameter "P22(5)" the CNC will either wait
or not for the FEEDHOL D signal to be activated in order to consider the execution of the
auxiliary function completed.

M function:

When executing a programmed M function or whenever the selected S involves a
spindle range change, the CNC will activate the corresponding BCD outputs (pins 20
through 27 of 1/01) and the M" Strobe" output to "tell" the electrical cabinet to
executeit.

Depending on the setting of P23(7), the output value at pins 20 through 27 of 1/01
will be BCD-coded or decoded.

When executing more than one M function, the CNC will send them one by oneinthe
programmed order asthey are executed.

When the outputs are not maintained, "P22(4)=0", the CNC usesthe Feedhold signal
to transfer the"M" function as described later on.

Sfunction:

When programming an S value while using BCD outputs (pins 20 through 27 of 1/
01), "P60(2)=1", the CNC activates the pertinent ones and issues an "S Strobe"
signal to "tell" the electrical cabinet to executeit.

T function:

If "P61(5)=0", the CNC will use the BCD outputs (pins 20 through 27 of 1/01) to
indicatethe T function programmed in theblock and it will issuea"T Strobe" to "tell”
the electrical cabinet to executeit.

Page
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6.9.1

W
COi

W

M, S, T FUNCTION TRANSFER USING THE FEEDHOLD
SIGNAL

hen parameter P22(5) is set to “0”, the CNC maintains the BCD outputs and the
rresponding Strobesignal (M, S, T) active for 100 milliseconds.

hen the electrical cabinet has a device requiring the BCD signals to be active for a

longer time, machine parameter P22(5) must besetto“1”.

In

each case, the CNC actsasfollows:

“ P22(5)=0"
1.- The CNC transfers the BCD value of the selected function via pins 20 to 27 of

connector I/O1.

50 milliseconds|ater, the*M Strobe” output isactivated to “tell” the electrical cabinet
to executethe M function.

AUXILIARY FUNCTION
EXECUTION
AT THE CNC (e
|
|
BCD OUTPUT |
SIGNALS — 1
| | |
| | |
STROBE | | |
.  ~— - | |
| | | | |
T T | |
| | | |
FEED HOLD —_ = T T -
| 50 ms ! 100 ms 1 50 ms | Wait |
I* e e e l

Whentheelectrical cabinet detectsthe activation of the“M Strobe” signal, it must start
the execution of the corresponding function.

The CNC will maintain the “M Strobe” signal for 100 milliseconds and the BCD
signalsfor another 50 milliseconds.

After this time period, it will wait for the FEEDHOLD signal provided by the
electrical cabinet indicating to the CNC that the execution of the “M” function is
completed.

If the FEEDHOLD signal was not deactivated in point 2, the CNC will consider the
M transfer completed after the BCD signal s disappear (thereisno wait).
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“‘P22(5)=1"

Thistype of transfer is used when the electrical cabinet has a device which requires
the BCD outputs from the CNC to be active for alonger period of time.

1.- The CNC sends the BCD value of the selected function via pins 20 to 27 of
connector 1/0 1.

50 milliseconds later, it activates the corresponding Strobe output to “tell” the
electrical cabinet to execute therequired auxiliary function.

AUXILIARY FUNCTION
EXECUTION
AT THE CNC

BCD OUTPUT
SIGNALS _—

L

STROBE

—+—
|
|
|
|
|
|

FEED HOLD

I
|
|
L
100 ms | 50 ms
b

1r—'|———
a |
5

¥ —

2.-When the electrical cabinet detects the activation of one of the Strobe signals, it
must begin the execution of the corresponding function deactivating the
FEEDHOLD signal to let the CNC know that this M function execution has
begun.

3.-The CNC will maintain the Strobe signal for another 100 milliseconds and the
BCD outputsfor another 150 milliseconds.

After thistime period, it will wait for the electrical cabinet to reactivatethe
FEEDHOLD input “telling” the CNC that the processing of the required function

has concluded.
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7. FAGOR LOCAL AREA NETWORK

7.1 INTRODUCTION

The FAGOR Local AreaNetwork (LAN) is a Token-Passing-Bus type communication
network that allowsthe interconnection of up to 15 elements (nodes).

The different elementsthat may beinterconnected viathe FAGOR LAN are:

CNC 82, 101S, 102, 102S

CNC 800 T, 800 M

CNC 8025 GP

CNC 8025 M, MG or MS (with or without integrated PL C)
CNC 8025 T, TG or TS (with or without integrated PL C)
CNC 8025 P, PG or PS (with or without integrated PLC)

PLC64
NODE 0 NODE 1 NODE 2
8025 T CNC PLC64 PLC64
8025 M CNC
WITH PLCI 102 CNC
NODE 3 NODE 4

Each element occupiesaNODE of the network and all of them haveanumber of machine
parametersto configure the network.

The numbering of the nodes must begin by "0" and it must be sequential. Node"0" isthe
Main Node and the element connected to it sets or determines the total number of nodes
being installed inthe LAN.

ThisLAN utilizestheROTARY MASTER system; that s, thedifferent nodestemporarily
assume the master function so they can communicate directly with each other.
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7.2 LAN INTERFACE
The various € ements must be interconnected viaan RS485 serial line.

The R485 connector for each element isa SUB-D type 9-pin femal e connector with the
following pin-out:

3
p

SIGNAL FUNCTION
Not connected
Not connected

TxD Transmit Data
Not connected
Not connected
Not connected
Not connected
TxD Transmit Data
Not connected

OO NI WNPF
1
1
1

The nodes must be connected via a "TWINAXIAL" cable which must also meet the
followingrequirements:

SPECIFICATIONS
Type: 02 AWG twisted 7x28
Conductor | Material: Copper (only one stained wire)
Resistance: Max 11 L per every 305m. (1000 ft)
Insulator Material: Teflon
Material Stained copper
. Type Braid 34 AWG. 8 ends/ 16 carriers
Shields Cover Minimum 95%
Resistance Maximum 3L per every 305m. (1000 ft)
Coveri Material: Teflon
overing Outside diameter | Nominal 7mm. (0.257inches)
Capacitance Maximum 53,1 pF/m (16.2 pF/ft)
Impedance 107+ 5% Ohm at 1 MHz.

Attention: Do not manipulate the connectors with the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

For better immunity of theRS485 serid lineagai nst conducted el ectromagnetic
disturbances, it isrecommended to solder the cable mesh to the metal hood
of the connector.
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Tointerconnect the nodesfollow these considerations:

* The shield must be connected only to one of the LAN nodes using pin 1 of the
corresponding connector.

* A 120-Ohm-1/4w terminating resistor must be connected between pins3 and 8 of the
nodes most distant from each other.

NODE 0 NODE 1 NODE 2 NODE 3 NODE 4
8025 T CNC PLC64 8025 M CNC
PLC64 WITH PLCI 102 CNC
[ (X} (X [ X
Ti®10a il il il [ [ F=120
I 1
: \ | | [ | [ | :
|| Nl
e e e o e e e 4 |
e 1 e | 1 [ | 1

When the FAGOR LAN consists of more than 2 nodes, "TEE TWINAXIAL"
connectors must be used as indicated bel ow.

It must be borne in mind that the maximum cable length alowed between a T
Twinaxia" connector and the element is80cm (31.49 inches).

- B

1

"TWINAXIAL" MALE Connector
AMPHENOL REF: 82-5589 ——

"TWINAXIAL® Cable

"TEE TWINAXIAL” Connector
AMPHENOL REF: B2-5677

SN

MOUNTING DETAIL FOR THE "TWINAXIAL’ CABLE

COPPER
COLOR

== i

SILVER
COLOR

1]
L[]

-

COPPER
COLOR

L
—
SILVER
COLOR
43| |5] 10
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Beforeconnecting or disconnectingthe FAGOR LAN connectors, ALL itselements
must be powered OFF.

Also, before connecting the FAGOR LAN, all the elements must be connected to ground
and verified that between their OV points:

- thereiscontinuity (0 Ohms) (with the elements powered off).
- or thereisno voltage difference (0 V) (with the elements powered on).

If thisconditionisnot met, theinternal circuitry of some elements may be damaged.
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7.3 CNC CONFIGURATION IN THE FAGOR LAN
To configure a 101S, 102 or 102S CNC in the FAGOR LAN, the following machine
parameters must be set:

P59(1)=1 The CNC is connected to the Fagor L AN.

P59(4) The CNC occupiesthe Main Node of the LAN
It indicates whether the CNC is the main node (NODE 0) or not.
P59(4) =0 Itisnot the main node (NODE 0).
P59(4)=1 Itisthemain node (NODE 0).
P56 Node number occupied by the CNC in the LAN
When the CNC isthe main node, this parametersindicates how many morenodesare
interconnectedintheL AN andwhenthe CNCisnot themainnode, itindicatesthenode
number it occupiesin the LAN.
Examples:

A Fagor LAN consistsof 2 PLC64 (nodes0 and 1) and aFagor102 CNC (node 2).

P59(4) =0 TheCNCisnot the Main Node.
P56 =2 The CNC occupiesnode 2

A Fagor LAN consistsof aFagor102 CNC (node0) and 2 PLC64 (nodes 1 and 2).
P59(4) =1 TheCNCisthe Main Node
P56 =2 Thereareanother two nodesinthe LAN.
P58 Number of thenodereceivingtheM, S, T functions
It indicates the node number of the PLC64 receivingtheM, S, T functions.

If thereisno PLC64 associated with the CNC, thisparameter must be set to aval ue of
15 or greater.
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P57 Register of the PLC64 receivingtheM, S, T functions

It indicates the register number of the PLC64 receiving the BCD codes for the M

functions.

The BCD codesfor the Sand T functions will be loaded into the next two registers.

This parameter must be set to an integer value greater than 10 and smaller than 253.

Example: TosendtheBCD codesfortheM, S, T functionsout toaPL C64 connected
to node 3 by loading this datainto registers R20, R21 and R22:

P80 Parameter identifyingthe CNC within the LAN

P58=3 Sendsthedataout to node 3

P57=20 Thecodefor M functionsisdeposited in register R20
The codefor Sfunctionsisdeposited in register R21
Thecodefor T functionsis deposited in register R22

Any element installed inthe LAN may read the contents of amachine parameter and,
depending onthe setting of this parameter by the manufacturer, get moreinformation
about the CNC and the machine.

Attention:
A This machine parameter has no effect on the operation of the CNC.
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7.4 INTERNAL CNC INFORMATION
Any PLC64, 8020 CNC, 8025 CNC or 8030 CNC installed inthe Fagor LAN may access
the internal information of a 101S, 102 or 102S CNC aso installed in the LAN being
possibleto:

* Know the number of the program being executed, the currently selected feedrate F,
which axesarein motion, etc.

* Inhibit the axes, display messages at the CNC, simulate the CNC keyboard, etc.

The PLC64 offers anumber of marks (internal relays) associated to registersthat allow
direct accessto the variousinternal variables of the CNC101S, 102 or 102S.

Theresources of the PLC64 for thisapplication are:

M1901- M1949 Each one of these marksis associated with aregister (R101 - R149).
Whenever one of these marksisactivated at the PL C64, the CNC puts
theinformation corresponding to that mark into the associated register
of the PLC64.

M1950- M1964 Each one of these marksisassociated to aregister (R150 - R164).
Whenever oneof thesemarksisactivated, thePL C64 sendstothe CNC
the datastored at the associated register.

To access the arithmetic parameters of the CNC101S, 102 or 102S from aPLC64, It is

requiredto performsystemcalls.

Toaccesstheinternal information of the CNC101S, 102 or 102S, froman 8020 CNC, 8025
CNC or from 8030 CNC use function G52 at the CNCs requesting this data.
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7.41DIRECT READING OF THE INTERNAL CNC VARIABLES
FROM A PLCo64

Whenever at the PLC64 one of marks M1901 through M 1949 is activated, the CNC
deposits in the associated register of the PL C64 (R101 through R149) the information
corresponding to that mark.

ASSOCIATED Mark to be activated

INTERNAL CNC VARIABLES REGISTER at the PLC64
Y axisin motion (0=No 1=Yes) B2 R101 M 1901
X axisin motion (0=No 1=Yes) B3 R101 M 1901
CNC in execution (0=No 1=Yes) B5 R101 M 1901
CNC interrupted (0=No 1=Yes) B6 R101 M 1901
Error B7 R101 M 1901
Selected operating mode B8,9,10 R101 M 1901
Movement in GOO (0=No 1=Y es) B11 R101 M 1901
Lower half of X coordinate R102 M 1902
Upper half of X coordinate R103 M 1903
Lower half of Y coordinate R104 M 1904
Upper half of Y coordinate R105 M 1905
Number of thefirst program block R106 M 1906
Programmed F (in mm/minute) R107 M 1907
Programmed Sin rpm. R108 M 1908
Activetool number R109 M 1909
Parameter P80. CNC Id in the LAN R110 M 1910
Code of the last key pressed R111 M1911

Error

Whenreceivinganerror indicator (B7 R101), the CNC sendsitscorresponding binary
code to bits BO through B6 of register R101 of the PLC64.

B7 B6 B5 B4 B3 B2 B1 BO
1 0 0 1 1 0 1 O

‘ Error code B0011010 = 26
Errorindicator

Operating mode

Bits8, 9 and 10 of register R101 indicate which operating modeis currently selected

at the CNC:
R101
Operating mode
Bit 10 | Bit9 Bit 8
Peripherals 0 0 1
Aux-Mode 0 1 0
Jog 0 1 1
Play-back 1 0 0
Editing 1 0 1
Single-Block 1 1 0
Automatic 1 1 1
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AXxiscoordinates

When the coordinate of an axisis requested the CNC displaysits valuein adouble
register, and therefore both registers must be defined in the PL C64 program.

Thisvalueisgiven IN MICRONS, with respect to Machine Reference Zero (home)
and in hexadecimal format as shown below:

If X coordinate; 123.456 Vaue H1E240 R103=0001 R102=E240
If X coordinate; -30.506 Vaue HFFFF88D6 R103=FFFF R102=88D6

Number of thefirst program block

Thisnumber isgivenin BCD code. For example, if thefirst block is278, register R106
will show the value of: 0000 0010 0111 1000

Axisfeedrate" F" and spindlespeed " S'

TheFvalueisgiveninmm/min. andthe Svalueinrpm. They arebothin Hexadecimal
format as shown below:

F 10000 Vaue: H2710 R107=2710
S2500 Vaue: HIC4 R108=9C4

Activetool " T" number

Theactivetool numberisgivenin BCD code. For example, T12will appear at register
R109 as 0000 0000 0001 0010

Fagor Local Area Network (LAN)

Withmark M 1910, it ispossibleto know the setting of machine parameter P80 of the
CNC when it is connected to the Fagor LAN.

This parameter setting appears at the 8 least significant bits (0 through 7) of register
R110 with the correspondence shown below (bits 8 through 15 are not being used at
thistime):

P80(8) P80(7) P80(6) P80(5) PS0(4) PS0(3) P80(2) PS0(1)

R110(7) | R1106) | R110(5) | R110(4) | R110(3) | R110(2) | R110(1) | R110(0)

Key codes

Thekey codesthat the CNC may return at register R111 when activating mark M1911
are described in the appendix at the end of thismanual.
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7.42DIRECT WRITING OF THE INTERNAL CNC VARIABLES
FROM A PLC64

Whenever one of marks M 1950 through M 1964 is activated, the PLC64 sends out to the
CNC theinformation stored at the associated register (R150 through R164).

INTERNAL CNC INFORMATION A;’?;'S?;ED Marali :E:Ef‘é&ated
Inhibit Y axis (0=No 1=Yes) B2 R150 M 1950
Inhibit X axis (0=No 1=Yes) B3 R150 M 1950
Error number to be displayed B8-15 R151 M 1951
Number of the block wher e the execution begins R152 M 1952
Number of the block to be executed R153 M 1953
Code of the key to be simulated B0-7 R154 M 1954

Axisinhibit

The PLC64 may inhibit an axis so it cannot be moved.

When the CNC executes a block involving the movement of an inhibited axis, it
interruptsthe execution until that inhibitionisremoved.

Error display

Themost significant bits(8through 15) of register R151 indicatethebinary codeof the
error number to be displayed at the CNC.

For example, to make the CNC display error 17, set R151 of the PLC to:
0001 0001 0000 0000 and activate mark M1951.

The CNC interruptsthe execution of the program (if it was running) and displaysthe
followinginformation:

LAN
Error 17

Number of the block where the execution begins

Itispossibletoset fromthePL C, theblock number wherethe CNCwill start executing
theprogram.

Todothis, set Register R152 to the BCD value of the desired initial block.

For example, to initiate the execution at block number 123, set:
R152= 0000 0001 0010 0011 and activate mark M 1952.
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Number of the block to be executed

Itispossibleto indicate to the CNC from the PLC which program block to execute.
Todothis, set register R153 to the BCD code of the desired block number.

For example, to execute block number 456, set:
R153= 0000 0100 0101 0110 and activate mark M1953.

Once executed, the CNC will indicate its status in register R101 of the PLC.

Code of the key to be ssimulated

Whenever akey codeissent tothe CNC, thisbehavesasif thecorresponding key were
pressed.

To do this, set R154 to the key code to be simulated and activate mark M 1954.
When sending akeystroke sequencetothe CNC, after each key codeissent and before
sending thenext one, itisagood ideato check whether that key has been accepted by
the CNC or not by consulting the R111-M 1911 combination.

The key codes to be sent to the CNC are described in the appendix at the end of this
manual.
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7.4.3 ACCESS TO THE ARITHMETIC PARAMETERS OF THE CNC
FROM A PLC64

Each arithmetic parameter of the CNC hasadoubleregister associated withit at the CNC
itself. Thisdoubl eregister may be consulted or modified by aPL C64installedintheLAN.

Arithmetic parameter PO -> Associated double register: R100 of the CNC
Arithmetic parameter P1 -> Associated doubleregister: R101 of the CNC
Arithmetic parameter P2 -> Associated double register: R102 of the CNC

Arithmetic parameier P97->  Associated double register: R197 of the CNC
Arithmetic parameter P98->  Associated doubleregister: R198 of the CNC
Arithmetic parameter P99->  Associated doubleregister: R199 of the CNC

To consult an arithmetic parameter of the CNC from a PLC64, a system call must be
performed (see PLC64 manual).

Exampl e of an arithmetic parameter consultation:

R5=15 A 32-bit register isto be consulted.
R6 =116 Number of the CNC register to be consulted (R116)
SYS??R ?? System call depending on the node number occupied by the CNC.

Once the system call has concluded, register R6 and R7 indicate the arithmetic
parameter valueconsulted (R7 will containtheupper half of thevalueand R6thelower
one).

Exampl e of how to modify the value of an arithmetic parameter:

R5=16 A 32-hit register isto be changed.

R6 =132 Number of the CNC register to be modified (R132)

R7=Data  Upper half of the valueto be assigned.

R8=Data Lower haf of the valueto be assigned.

SYS??R ?? System call depending on the node number occupied by the CNC.

Oncethesystem call hasconcluded, parameter P32 will assumethevalueindicated at
registers R7 and R8 of the PLC64.
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7.4.4 ACCESS TO THE INTERNAL CNC VARIABLES FROM AN
8020, 8025 or 8030 CNC

TheseCNCsoffer function G52whichallowsaccesstotheinternal variablesof a101S, 102

or 102S model CNC aswell asissuing execution commands out to a 101S, 102 or 102S
model CNC.

7441 ACCESS TO THE INTERNAL "READ" VARIABLES

Theinternal "read" variablesof the 101S, 102 or 102S CNC are associated with aregister
attheCNCitself. Thisregister may beconsulted by any 8020, 8025 or 8030 CNCinstalled

inthe LAN.
INTERNAL CNC VARIABLES Register of the CNC 102
to be consulted

Y axisin motion (0=No 1=Yes) B2R1

X axisin motion (0=No 1=Yes) B3R1

CNC in execution (0=No 1=Yes) B5R1

CNC interrupted (0=No 1=Yes) B6 R1

Error B7R1

Selected operating mode B8,9,10 R1

Movement in GOO (0=No 1=Yes) B11R1
Lower half of X coordinate R2
Upper half of X coordinate R3
Lower half of Y coordinate R4
Upper half of Y coordinate R5
Number of the first program block R6
Programmed F (in mm/minute) R7
Programmed Sin rpm. R8
Activetool number R9
Parameter P80. CNC Id in the LAN R10
Code of the last key pressed R11

Error

When receiving the error indicator (B7 R1), The CNC will show its corresponding
binary code at bits BO through B6 of register R1.

Example, error 26: R1= 0000 0000 1001 1010

Operating mode
Bits8, 9and 10 of the CNC register R1indicatetheoperating modecurrently selected.

R1 R1
Operating mode Operating mode
Bit 10 | Bit9 Bit 8 Bit 10 | Bit9 Bit 8
Play-back 1 0 0
Peripherals 0 0 1 Editing 1 0 1
Aux-Mode 0 1 0 Single-Block 1 1 0
Jog 0 1 1 Automatic 1 1 1
Chapter: 7 Section: Page
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Coordinates of the axes

Whenrequesting thecoordinateof theX axis, the CNC showsthecorrespondingvalue
at the doubleregister R2-3. Thisvalueisgiven in microns, with respect to Machine
Reference Zero (home) and in hexadecimal format as shown below:

If X coordinate: 123.456 Vaue H1E240 R3=0001 R2=E240
If X coordinate: -30.506 Vaue HFFFF88D6 R3=FFFF R2=88D6

Number of thefirst program block

Thisnumber isshown in BCD code. For example: if thefirst block number is 278:
The value of register R6 will be: 0000 0010 0111 1000

Axisfeedrate" F" and spindlespeed " S'

TheFvaueisexpressedinmm/min andthe Svalueinrpm. bothin hexadecimal format
as shown below:

F 10000 Value: H2710 R7=2710
S 2500 Value: H9C4 R8=9C4

Active tool number

ItisgiveninBCD code. For example, inthecaseof T12, register R9will havethevalue
of: 0000 0000 0001 0010

Fagor LAN

WhenthisCNCisconnected to the Fagor L ocal AreaNetwork, thisregister showsthe
value allocated to the CNC machine parameter P80.

Thisvalue appears at the 8 |east significant bits (0 through 7) of register R10. Bits 8
through 15 arenot being used at thistime. Therel ationship between the parameter bits
and register bitsisthefollowing:

PSo8) | Pso(7) | Pso®) | Psos) | Pso) | Pso3) | Pso@) | Pso()

R10(7) | R10(6) | R10(5) | R10(4) | R10(3) | R10(2 | R10(1) | R10(0)

Key codes
Thekey codesthat the CNC canreturn at R11 aredescribed inthe appendix at theend
of thismanual.
Page Chapter: 7 Section:
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7442 ACCESS TO THE INTERNAL "WRITE" VARIABLES

Allinternal variablesof the101S, 102 or 102SCNC havean associated register at the CNC
itself.

In order to modify any of theseinternal variablesof the 101S, 102 or 102S CNC from an
8020, 8025 or 8030 CNC, its associated register must be changed.

INTERNAL CNC INFORMATION (t:;\fe:?f;r
Inhibit Y axis (0=No 1=Yes) B2 R50
Inhibit X axis (0=No 1=Y es) B3 R50
Error number to be displayed B8-15 R51
Number of the block wher e the execution begins R52
Number of the block to be executed R53
Code of the key to be simulated BO-7 R54

Axisinhibit
The axes may be inhibited so they cannot be moved.
When the CNC executes a block involving the movement of an inhibited axis, it

interrupts the execution of the program (if it was running) until that inhibition is
removed.

Error display

Themost significant bits(8 through 15) of register R51indicatethebinary codeof the
error number to be displayed at the 101S, 102 or 102S CNC.

For example, to make the 102 CNC display error 17, set R51 to:
0001 0001 0000 0000 .

The CNC interruptsthe execution of the program (if it wasrunning) and displaysthe
followinginformation:

LAN
Error 17

Number of the block where the execution begins

Itispossibletoset froman 8020, 8025 or 8030 CNC, theblock number wherethisCNC
will start executing the program.

To dothis, set Register R52 to the BCD value of the desired initial block.

For example, to initiate the execution at block number 123, set:
R52= 0000 0001 0010 0011.
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Number of the block to be executed

An 8020, 8025 or 8030 CNC can indicate to the 101S, 102 or 102S CNC which
program block to execute.

Todothis, set register R53 to the binary code of the desired block number.

For example, to execute block number 456, set:
R53= 0000 0100 0101 0110.

Once executed, the 101S, 102 or 102S CNC will indicateits statusinitsregister R1.

Code of the key to be simulated

Whenever akey code is sent to the 101S, 102 or 102S CNC, this behaves as if the
corresponding key were pressed.

To do this, set R54 to the key code to be simulated.

When sending akeystroke sequencetothe CNC, after each key codeissent and before
sending thenext one, itisagood ideato check whether that key hasbeen accepted by
the CNC or not by consulting register R11.

The key codes to be sent to the CNC are described in the appendix at the end of this
manual.

Page
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7443 ACCESS TO THE INTERNAL "READ-WRITE" VARIABLES

Each arithmetic parameter of the 101S, 102 or 102S CNC hasadoubl eregister associated
withitat theCNCitself. Thisdoubl eregister may beconsulted or modified by an 8020, 8025
or 8030 CNC installed in the LAN.

Arithmetic parameter PO -> Associated double register: R100 of the CNC
Arithmetic parameter P1-> Associated double register: R101 of the CNC
Arithmetic parameter P2 -> Associated double register: R102 of the CNC

Arithmetic pwamda P97->  Associated double register: R197 of the CNC
Arithmetic parameter P98->  Associated double register: R198 of the CNC
Arithmetic parameter P99->  Associated double register: R199 of the CNC

Examplefor consulting an arithmetic parameter

G52 N* P12 D150

Assignsthevalueof arithmetic parameter P50 (register R150) of the 101S, 102 or 102S
CNC to arithmetic parameter P12 of the 8025 CNC.

Example for modifying an arithmetic parameter :

G52 N* D151 H1ABC

Sets arithmetic parameter P51 (register R151) of the 101S, 102 or 102S CNC to a
hexadecimal value of HIABC.

7.5 EXECUTION COMMANDS OF THIS CNC PROGRAMMABLE
AT AN 8020, 8025 or 8030 CNC.

With function G52 of the 8020, 8025 and 8030 CNCs, itispossible, besidesaccessing the
internal variables of the 101S, 102 or 102S CNC, to:

*  Send an execution command to the 101S, 102 or 102S CNC
*  Synchronize processes between the 8020, 8025 or 8030 and a 101S, 102 or 102S
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8. DNC COMMUNICATIONS PROTOCOL

It is possible to communicate between this CNC and a PC viaDNC either by generating
your owncommunicationsprotocol or by using thesoftware package"FAGORDNC 100"
which may beinstalled at an IBM-compatible personal computer.

In order to generate your own you must follow the communications protocol describedin
this chapter.

With the menu driven software package "FAGOR DNC 100", it is possible to:

Transfer aprogram between this CNC and a PC.
Execute a CNC program.

Control the machine from a PC.
Accesstheinternal CNC variables.

Etc.

* ok ok %

8.1 BASIC CONCEPTS

To set up aDNC communication, use the RS232C connector as described in the section
on "RS232C connector"” of the chapter on "CNC configuration” in this manual.

The machine parameters relevant to the RS232C serial line must also be set asfollows:

P70 Baudrate: 110, 150, 300, 600, 1200, 2400, 4800 or 9600.
P59(7) =8 8 Data bits per character.

P59(5) =0 No parity check

P59(8) =0 1 Stop bit.

The communication must aways beinitiated by the external device (PC). The CNC will
accept commandsin ASCII coded lines.

Thecommunicationisbased on ECHO response by the CNC and X ON-X OFF control by
the PC.

All characters sent out by the PC are sent back by the CNC except the <CR> character
which indicates the end of the command. The CNC acknowledges the request with the #
character (23H).

Example of arequest to the CNC for the active tool number:

PC: RT <CR>
CNC: RT 05 #

If the CNC detectsany error onthereceived lineor it cannot executeit becauseitsmemory
is locked or it is in execution mode; it will return the "*" character followed by the
"ERROR" message and its corresponding number.

For example: * ERROR 106 #
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Only one command per line must be sent always ending with the <CR> character.
The command line may include thefollowing characters:

BS (008H) Deletesthelast characters. TheCNCreturnstheBS-SP-BScharacter
sequence:

DEL (O7FH) Deletes al the characters received. For each deleted character, it
returns the BS-SP-BS character sequence.

HT (009H) The CNC takesit as SP (020H). It returns the SP character.

CR (0O0ODH) End of command. From this moment on, the CNC responds to the
command andit sendsa# (023H) character at theend of theresponse.

LF (0O0AH) TheCNC takesitasaCR. End of command.

Once the command has been sent out, <CR>, the CNC analyzes it and prepares the
corresponding response to send it to the PC. In this stage, the CNC only accepts the
following characters:

XOFF (011H) Interrupts communication. The CNC no longer sends characters.
XON (013H) Resumescommunication. The CNC continues sending characters.
ESC (01BH) Abortsthe command being sent. The CNC returns the # character.

Any other character received will cause the CNC to return the BEL character (007H) as
echo.
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8.2 CODESTO READ CNC DATA
RX, RY They return the X, Y coordinate value

Thecoordinatemay besigned or unsigned, upto5digitstotheleft of thedecimal point
and up to 4 decimals.

Example for requesting the X axis coordinate from the CNC

PC: RX <CR>
CNC: RX -105.345 #

RE Itreturnsthe CNC status

It returns 4 hexadecimal-coded characters indicating the status of the CNC.

Character | Bit Meaning ValueO | Valuel
15 Not being used
1s 14 Not being used -- --
13 Not being used -- -- . Bit | Bit | Bit
12 Not being used -- -- Operating mode 10| 9 | 8
11 Movement in GOO No Yes Peripherals 0/0|1
ond 1 10| Aux-Mode 0l1|0
9 Operating mode Jog 011
8 | Play-back 1/0/o0
7 Error No Yes Editing 1101
3rd 6 Block executed No Yes Single Block 1110
5 CNC in execution No Yes Automatic 1|11
4 Not being used
3 X axisin motion No Yes
4th 2 Y axisin motion No Yes
1 Not being used
0 Not being used

In case of error, the CNC, besides activating the error bit (bit 7 = 1), shows the
corresponding error code at bits 0 through 6. For example:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
1 0 1 1 1 1 0 1

| Error code =61

Error flag
Example for requesting CNC status:
PC: RE <CR>
CNC: RE OF2C #
CNC Code 0 F 2 C

Bitvalue |O|OfO|Of1|1f(2]1J0f(0]1|0}J2]|1|0fO0
Bit Nr. 15114)13]12]11]10/ 9|8} 7]|6]5]4]3]|]2]|1]|0

The CNC indicatesthat the Automatic Modeis currently selected (bits 8, 9, 10), itis
executing ablock (bit 5), making a GO0 move (bit11) and both axes are moving (bits
2, 3).

Chapter: 8 Section: Page
DNC COMMUNICATIONS PROTOCOL "READ" CODES 3




RB Readingthefirst block of the active program
It returns 3 characters which indicate the first block of the program being executed.
Reguest example: PC. RB <CR>

CNC: RB 010 #

RF  Returnstheactive feedrate F
It returns 5 characters which indicate the currently active feedrate F.

Reguest example: PC. RF <CR>
CNC: RF 01000 #

RS Returnsthetheoretical spindle speed Svalue
It returns 4 characterswhich indicate the theoretical spindle speed Scurrently active.
Request example: PC: RS <CR>

CNC: RS 0300 #

RT  Returnsthe active tool number
It returns 2 characters which indicate the number of the tool currently active.
Reguest example: PC. RT <CR>

CNC: RT 01 #

RP <parameter Nr.> It returnsthevalue of the selected arithmetic parameter
The parameter number to be read must be indicated with 2 characters. The CNC
returnsthe value of that parameter which may haveasign, up to 5 digitsto theleft of
the decimal point and up to 4 characters to the right (decimal).

Example to request the value of arithmetic parameter P55:

PC: RP55 <CR>
CNC: RP 55 -200.3 #
Page Chapter: 8 Section:
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RK  Returnsthe code corresponding to thelast key pressed.

It returns 2 charactersindicating the code of the key that was pressed last. The code
corresponding to each key is:

. ( ) ( )

ST RS SP

The codes of the control keys available at the external operator panel are:

M3 (Spindle clockwise) Code: M3
M4 (Spindle counter-clockwise)  Code: M4
M5 (Spindle stop) Code M5
Request example:
PC: RK <CR>
CNC: RK CL#
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RI

Returnsthe status of the CNC inputs

RO Returnsthe status of the CNC outputs

The RI codereturns 5 characters indicating the status of the CNC inputs and the RO
code returns 6 characters which indicate the status of the CNC outputs.

CNC INPUTS CNC OUTPUTS
Character |Bit M eaning Pin Character |Bit M eaning Pin
19 Not being used 23 MST 80 20 (1/01)
1st 18 Not being used 1st 22 MST 40 21 (1/01)
17| Feedrateoverride2 |11 (1/O1) 21 MST 20 22 (1/01)
16| Feedrateoverridel |10 (1/O1) 20 MST 10 23 (1/01)
15 Input ES 17 (1/02) 19 MST 08 24 (1/01)
ond 14 Input E4 25 (1/02) ond 18 MST 04 25 (1/01)
13 Input E3 22 (1/02) 17 MST 02 26 (1/01)
12 Input E2 23 (1/02) 16 MST 01 27 (1/01)
11 Input E1 21 (1/02) 15| Y axisinposition | 9 (1/02)
3rd 10 | M.Factor / Handwheel | 24 (1/02) 3rd 14| OL directionforY | 8(1/02)
9 | M.Factor / Handwheel | 15 (1/02) 13| OL dow forY 5 (1/02)
8 | Y axishomeswitch |18 (1/02) 12 OL fast for Y 3(1/02)
7 Manual input 19 (1/01) 11 T Strobe 4(1/02)
ath 6 Conditional stop 18 (1/01) 4th 10 S Strobe 6 (1/02)
5 Cycle start 17 (1/01) 9 Y axisbrake 7(1/102)
4 / Cycle stop 16 (1/01) 8 Automatic 10 (1/02)
3 / Feedhold 15 (1/01) 7 | Xaxisinposition | 9(1/01)
5th 2 / Emergency Stop |14 (1/01) 5th 6 | OL directionfor X | 8 (1/01)
1| X axishomeswitch |13(1/01) 5 OL dlow for X 7(1/01)
0 Reset 12 (1/01) 4 OL fast for X 6 (1/01)
3 |/ Emergency output | 5 (1/01)
6th 2 M Strobe 4(1/01)
1 X axis brake 3(l/0y)
0 Jog output 2(1/01)
Example to request the status of the CNC inputs:
PC: Rl <CR>
CNC: RI 23A3C#
2 3 A 3 C
ojol1/ojofo|1][1/1]0/1]0o]0ofo[1][1]1|1]0]0

The CNCindicatesthat pins 11, 14, 15, 16, 17 of connector |/0O1 and pins 15, 21, 22,
23 of connector 1/02 are set high (24V).

Example to request the status of the CNC outputs:

PC: RO <CR>

CNC: RO ED8412 #

E D 8 4 1 2
1\1\1\0 1\1\0\1 1\0\0\0 0\1\0\0 0\0\0\1 0\0\1\0

The CNC indicates that pins 3, 6, 20, 21, 22, 24, 25, 27 of 1/01 and pins 6, 9 of
1/02 are set high (24V).
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RC Returnsthevalue of the part counter

It returns 4 characters which indicate the internal count of the CNC part-counter.

Request example:
PC: RC <CR>
CNC: RC 0005 #

Rm  Returnsmachine parameter table, tool table and tool offset table

It returns in internal CNC code, the tables for machine parameters, tools and tool
offsets.

This information has more than 600 characters. To control the reception of these
characters from the PC, the XON and X OFF codes must be used.

Thisinformation must not be manipulated and it should only be used asasafety copy
(back-up) of the CNC.

Request example:
PC: Rm <CR>
CNC: Rm <internally coded data> #
RN <First block>, <L ast block> Retur nsthecontentsof ther equested blocks

The numbersfor thefirst and last blocks are optional and may be expressed with 1, 2
or 3 characters. The following programming formats may be used:

RN <First block>,<Last block>Example: RN 20,110
The CNC returns the contents of the blocks between the requested ones (both
included).

RN <First block> Example: RN 20
The CNC returns the contents of the all the blocks stored in memory starting
from the requested one.

RN The CNC returns the contents of all the blocks stored in memory.

Each block indicates the block number and its contents. They are separated by a
carriagereturn<CR>andwhenall of themareshown, the CNCreturnsthe# character.

Request example:
PC: RN1,3 <CR>
CNC: RN1,3 NO001 G01.90 X0.0000 Y 0.0000 FO400 <CR>
N002 TO1 <CR>
NOO3 GO0 X200.0000 #
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8.3 CODESTOWRITE DATAINTO THE CNC

WE =<number> Causestheindicated error code at the CNC

Theerror code must be separated from the WE code by ablank spaceor "=" character
and it must be defined by 1 or 2 characters.

The CNC actsasif the error itself occurred, it quits the operating mode, deactivates
the brake signals, interruptsthe execution of the program if necessary and it activates
theemergency output. It also shows, at thetop window, the message DNC and, at the
bottom window, the selected error number.

Example: PC. WE 20 <CR>
CNC: WE 20 #
WK = <code> Simulates a keystroke at the CNC

The code of the key to be simulated at the CNC must be separated from the WK code
by ablank space or by the"=" character.

The codes of each one of the keys are shown in an illustration in this chapter when
describing the datareading code RK.

The following example shows how to interrupt the execution of the program from a
PC.

PC: WK=SP <CR>
CNC: WK=8SP #

WO = <value> Changesthe status of the CNC outputs

The value must be defined by 6 characters separated from the WO code by a blank
space or by the"=" character.

Character | Bit Meaning Pin Character | Bit M eaning Pin
23 MST 80 20 (1/01) 11 T Strobe 4 (1/02)
1st 22 MST 40 21 (1/01) 4th 10 S Strobe 6 (1/02)
21 MST 20 22 (1/01) 9 Y axisbrake 7 (1/02)
20 MST 10 23 (1/01) 8 Automatic 10 (1/02)
19 MST 08 24 (1/01) 7 X axisin position 9 (1/01)
ond 18 MST 04 25 (1/01) 5th 6 OL direction for X 8 (1/01)
17 MST 02 26 (1/01) 5 OL slow for X 7 (1/02)
16 MST 01 27 (1/01) 4 OL fast for X 6 (1/01)
15 Y axisin position 9 (1/102) 3 | /Emergency output 5 (1/01)
3rd 14| OL direction for Y 8 (1/02) 6th 2 M Strobe 4 (1/01)
13 OL slow for Y 5(1/102) 1 X axis brake 3(l/01)
12 OL fast for Y 3 (1/02) 0 JOG output 2(1/01)

Before changing the status of an output, it isagood ideato read all of them by using
the"RO" command and then changethe statusof thedesired output whilemaintaining
the status of the rest.

Example: PC. WO ED8412 <CR>
CNC: WO ED8412 #
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WI = <axis> Inhibitsthe desired axisor axes.

Indicate the axis to be inhibited after the WI code and separated by a blank space or
by the"=" character.

Examples: WI= X <CR> WI= Y <CR> WI= XY <CR>
WI X <CR> WI Y <CR> WI XY <CR>

WH =<axis> Enablesthedesired axisor axes

Indicate the axis to be enabled after the WH code and separated by ablank space or
by the"=" character.

Exampless ~ WH=X <CR> WH=Y <CR> WH=XY <CR>
WH X <CR> WH Y <CR> WH XY <CR>
WP <number> = <value> Assignstheindicated valuetotheselected par ameter

Following the parameter number (1 or 2 characters) and separated by a blank space
or by the"=" character, indicate the valueto be assigned to that parameter. Thevalue
may haveasign, up to 5 digitsto theleft of the decimal point and up to 4 to theright.

Example: PC: WP 22 = 100.2523 <CR>
CNC: WP 22 = 100.2523 #

Wm Modifiesthe machine parameter, tool and tool offset tables
This command must be used to restore these tabl es.

It isabsolutely necessary to have previously used the "Rm" codeto read these tables
and store them in memory.

Thisinformationmust not bemanipul ated andit shoul d be used asback-up of the CNC
and later on, when necessary, it must be restored by means of "Wm".

Since the CNC table information has more than 600 characters, the <CR> character
must be sent after the"Wm" code. The CNC will respond with the# character. Then,
80-character packageswill be sent one by one. The CNC, after returning the echo for
each character, will returnthe# character. Thel ast packagewill haveavariablenumber
of characters and it will end with the <CR> character.

PC: Wm <CR> <80 charac.> <80 charac.> ... <charac.> <CR>
CNC: Wm # <80 charac.> # <80 charac.> ... <charac.>#

WN <block> Sends a program block tothe CNC

Theblock must be edited following the CNC programming rulesand starting withthe
block number (up to 3 digits).

The CNC admits up to 80 characters. If blank spaces are not used as separators, the
block may not contain more than 45 characters.

Example: WNO001 G01.90 X0.0000 Y 0.0000 FO400 <CR>
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84 CODESTOEXECUTE PROGRAM BLOCKS
EB <block> Executestheindicated block

Theblock must beedited followingthe CNC programming rulesanditisnot necessary
to indicate the block number.

The CNC does not store the block, it only executesiit.

The CNC admits up to maximum of 80 characters. If no blank spaces are used as
separators the block may not contain more than 45 characters.

Example: EB G01.90 X0.0000 Y 0.0000 FO400 <CR>

EM = <block number> Executestheindicated block number

Followingthe"EM" codeand separated by ablank spaceor by a"=" character, indicate
the CNC program block number to be executed with 1, 2 or 3 characters.

Examples: EM 030 EM=100
ES=<block number> ExecutestheCNC program startingat theindicated
block number
Following the "ES" code and separated by a blank space or by the "=" character,
indicate with 1, 2 or 3 characters, the number of the block from which to start the
execution.

Example: ES 030

The CNC will execute block NO30 and all the following ones until
reading an end-of-program instruction (M00 or M30).
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APPENDIX " A"
TECHNICAL CHARACTERISTICS OF THE CNC

GENERAL CHARACTERISTICS
900 blocks of part program memory capacity.
2 serial communication lines: RS232C and RS485.
2 feedback inputs.
Digital probe input (TTL)
0.001 mm. or 0.0001 inch resolution.
Feedrates between 1 mm/min and 65535 mm/min (between 0.1 and 2580 inches/min.)
Maximum axis travel : £99999.999 mm (84546.6 inches)
18 optocoupled digital inputs.
24 optocoupled digital outputs.
3 analog outputs: +10V (one for each axis + spindl€).
Approximate weight: 6Kg.
Maximum consumption in normal operation: 50V.A.

PACKAGING
Meets the "EN 60068-2-32" standard.

POWER SUPPLY
High performance Switching power supply.
Universal power supply with any input between 100 V AC and 240 V AC (£10% and -15%).
AC frequency: 50 - 60 Hz +1% and +2% during very short periods.

Power outages. Meets the EN 61000-4-11 standard. It is capable of withstanding micro outages of up to 10

milliseconds at 50 Hz starting from 0° and 180° (two polarities: positive and negative).
Harmonic disﬂglrtion: Less than 10% of the rms voltage between low voltage conductors (sum of the 2
through the 5™ harmonic)

nd

ELECTRICAL CHARACTERISTICSOFFEEDBACK INPUTS
+5V power consumption: 750 mA (250 mA per connector)
-5V power consumption: 0.3A (100 mA per connector)
Operating levels for square-wave signals:

Maximum frequency: 200KHz.
Maximum separation between flanks: 950 nsec.
Phase shift: 90° +20°
High threshold (logic state “1”) 2.4V.<V  <5V.
Low threshold (logic state“0”) -5V.<V <0.8V.
Vmax.z7V.
Hystheresis: 0.25V.
Maximum input current: 3mA.
Operating levels for sine-wave signals:
Maximum frequency: 25KHz.
Peak to peak voltage: 2V.<Vpp<6V.
Input current |, : ImA.

ELECTRICAL CHARACTERISTICSOFDIGITALINPUTS
Nominal voltage: +24 Vdc.

Maximum nominal voltage: +30 Vdc.

Minimum nominal voltage: +18 Vdc.

High threshold (logic state “1”) V, , >+18 Vdc.

Low threshold (logic state “0”) V, < +5 Vdc. or not connected.
Typical consumption per input: 5'MA.

Maximum consumption per input: 7 mA.

Protection by means of galvanic isolation by opto-couplers.
Protection against reversed connection up to -30 Vdc.




ELECTRICAL CHARACTERISTICS OF DIGITALOUTPUTS
Nominal power supply voltage: +24 Vdc.
Maximum nominal voltage: +30 Vdc.
Minimum nominal voltage: +18 Vdc.
Output voltage Vout = Supply voltage (Vdc) - 2 V.
Maximum output current: 100 mA.
Protection by means of galvanic isolation by opto-couplers.
Protection by means of external 3 Amp. fuse against reversed connection up to -30 Vdc and
over-voltage of the external power supply greater than 33 Vdc.

ELECTRIC CHARACTERISTICS OF THE PROBE INPUT
Typical value: 0.25 mA. @ Vin = 5V.
High threshold (logic state “1”) V: 1.7 V.
Low threshold (logic state “0”) V: 09V.
Maximum nominal voltage: Vimax = +15 Vdc.

AMBIENT CONDITIONS
Relative humidity: 30-95% non condensing
Operating temperature: 5°C - 40°C (41° F - 104°F) with an average lower than 35°C (95° F)
Storage temperature : between 25° C (77°F and 70° C (158° F).
Maximum operating altitude : Meets the “IEC 1131-2" standard.

VIBRATION
Under working conditions: 10-50 Hz. amplitude 0.2 mm.
Under transport conditions: 10-50 Hz. amplitude 1 mm, 50-300 Hz. and acceleration of 59 .
Free fall of packaged equipment: 1 m.

ELECTROMAGNETIC COMPATIBILITY
See Declaration of Conformity in the introduction of this manual.

SAFETY
See Declaration of Conformity in the introduction of this manual

DEGREE OF PROTECTION
Front panel: IP54 Rear panel: 1P2X
Accessible parts inside the enclosure: IP 1X

The machine manufacturer must comply with the “EN 60204-1 (IEC-204-1)", standa
regarding protection against electrical shock due to 1/O contact failures with extern
power supply when not hooking up this connector before turning the power supply @

Access to the inside of the unit is absolutely forbidden to non authorized personnel.

i
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BATTERY

3.5V lithium battery.

Estimated life: 10 years

As from error indication (low battery), the information contained in memory will be kept for a maxi-
mum of 10 days with the CNC off. It must be replaced.

Caution, due to risk of explosion or combustion:

Do not attempt to recharge the battery.
Do not expose it to temperatures over 100 °C (232°F).
Do not short-circuit its leads.

ATTENTION

To avoid overheating the internal circuits, the several ventilation slots must not be
obstructed. It isalso necessary to install a ventilation systemwhich extracts hot air fromthe
enclosure or desk supporting the CNC.




APPENDIX " B"
ENCLOSURES

The minimum distance between the sides of the CNC and itsenclosure in order to meet the required ambient
conditions must be the following:

100mm

The CNC must be secured as shown below: (dimensions in mm).
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\
-
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APPENDIX "C"
CIRCUITS RECOMMENDED FOR PROBE CONNECTION
When using a touch probe, pin 5 of connector A2 should be used as input for the probe signal.

Depending on the type of connection applied machine parameter "P63(6)" must be set, indicating if
operating with a high (24V) or low (0V) logic level of the signal given by the probe.

Probe with output per Contact normally open. “P63(6)=0"

Chasis 15
+5Vde 9 e ( )

lo 5@
4700
Ovde 11
Probe with output per Contact normally closed. “P63(6)=1"

Chasis 15
OVdc 11 e ( )

lo He
1K50
+5Vde 9

Interface with output in Open Collector

Chasis 15
OVdc 11 e ( )

o S5e
1K50
+5Vde 9

Interface with output in PUSH-PULL
Chasis 15
+5Vde 9
lo 5
Ovde 11

When connecting a feedback device at connector A2, input 5 (10) is shared by the probe and the
feedback device. Switch over inputs 5 and 6.
The diagram shows the case of a probe with a normally-open-contact output.

o~

=)

s

lo 5

i b | Captacion
lo 6 1

2K2(
OVde 11

Chasis 15—
+5Vde 9 @
i F

4700
OVde 11




APPENDIX " D"
CNC INPUTS AND OUTPUTS

INPUTS
Pin Connector Function
10 /01 Feedrate override 1
11 /01 Feedrate override 2
12 1/01 Reset
13 /01 X axis home switch
14 /01 /Emergency Stop
15 /01 /Feed-hold
16 /01 /Stop
17 1/01 Start
18 /101 Conditiona stop (block skip)
19 /01 DRO mode
15 1/02 M. Factor, Handwheel or JOG
18 1/02 Y axis home switch
21 1/02 Input E1
22 1/02 Input E3
23 1102 Input E2
24 1/02 M. Factor, Handwheel or JOG
OUTPUTS
Pin Connector Function
2 /01 Jog mode
3 /01 X axis brake
4 /01 M Strobe
5 /01 /Emergency
6 /101 Open Loop fast for X
7 /01 Open Loop slow for X
8 /01 Open Loop direction for X
9 /101 X axisin position
20 /01 MST80
21 /01 MST40
22 /01 MST20
23 /01 MST10
24 /01 MSTO08
25 /01 MST04
26 /01 MST02
27 /01 MSTO01
30, 31 /101 X axis analog voltage
32,33 /101 Y axis analog voltage
34, 35 /101 Spindle analog voltage
3 1102 Open Loop fast for Y
4 1/02 T Strobe
5 1/02 Open Loop slow for Y
6 1/02 S Strobe
7 1/02 Y axisbrake
8 1/02 Open Loop direction for Y
9 1102 Y axisin position




APPENDIX "E"
2-DIGIT BCD CODED "S' OUTPUT CONVERSION TABLE

Programmed SBCD Programmed SBCD Programmed SBCD Programmed SBCD

S S S S
0 S Q00 25-27 S48 200-223 S 66 1600-1799 S84
1 S20 28-31 S49 224-249 S67 1800-1999 S85
2 S26 32-35 S50 250-279 S68 2000-2239 S 86
3 S29 36-39 S51 280-314 S69 2240-2499 S87
4 S32 40-44 S52 315-354 S70 2500-2799 S88
5 S34 45-49 S53 355-399 S71 2800-3149 S89
6 S35 50-55 S54 400-449 S72 3150-3549 S90
7 S 36 56-62 S55 450-499 S73 3550-3999 S91
8 S38 63-70 S56 500-559 S74 4000-4499 S92
9 S39 71-79 S57 560-629 S75 4500-4999 S93

10-11 S40 80-89 S58 630-709 S76 5000-5599 S94
12 S41 90-99 S59 710-799 S77 5600-6299 S95
13 S42 100-111 S60 800-899 S78 6300-7099 S 96

14-15 S43 112-124 S61 900-999 S79 7100-7999 S97

16-17 S44 125-139 S62 1000-1119 S80 8000-8999 S98

18-19 S45 140-159 S63 1120-1249 S81 9000-9999 S99

20-22 S46 160-179 S64 1250-1399 S82

23-24 S47 180-199 S65 1400-1599 S83




APPENDIX "F"
MACHINE PARAMETER SUMMARY CHART

GENERAL MACHINEPARAMETERS

P23(8) Measuring units: mm (0), inches (1) Section 3.3
P23(1) Theoretical (1) or Real (0) display ’
P63(4) X axisinradius (0) or diameter (1)
P35 Operating mode active on power-up: (if <900 Automatic, if > 899 Manual)
P60(5) Tool table (0) or zero offset table (1).
P71 Program protected from a particular block number on.
P101(1) The CNC uses an external operator panel "JOG 100": (0=No, 1=Y es)
P100(8), P100(7) Function G92 for X, Y as coordinate setting (not preset): (0=No, 1=Y es)
MACHINE PARAMETERSFORAXISCONFIGURATION Section 3.4
P60(8) ThemachinehasaY axis: (0=Yes, 1= No)
P60(4) The machine uses an electronic handwheel: (0=No, 1=Y es)
P102(8) The machine has an auxiliary handwheel: (0=No, 1=Y es)
P63(3) The machine uses rigid tapping: (0=No, 1=Yes)
P77 Number of spindle encoder pulses

P61(8), P61(7)
P22(6), P62(6)
P21(1), P61(1)
P21(2), P61(2)

TheX,Y axisisaDRO axis: (0=No, 1=Y es)

TheX, Y axisisrotary ROLLOVER: (0=No, 1=Yes)

TheX, Y axisisrotary ROLLOVER viashortest way: (0=No, 1=Y es)
The X, Y axisisrotary with HIRTH toothing: (0=No, 1=Y es)

P23(6) Type of signal used to control the X and Y axes. (0= Analog)

P23(4) Open (0) or Closed (1)Positioning loop for the axes

P102(1) TheaxesarecalledY, C (0=No, 1=Yes)
I/ORELATEDMACHINEPARAMETERS Section 3.5

P22(7),P62(7) X, Y axisfeedback alarm active (0) or cancelled (1)

P23(7) M function output decoded (0) or in BCD (1)

P22(4) Decoded M function outputs maintained: (0=No, 1=Y es)

P61(5) The T function generates BCD output:: (0=Y es, 1=No)

P63(6) Type of touch-probe signal: (0=Negative, 1= Positive)

P22(5) "FEEDHOLD" input asresponseto the"STROBE" signal: (0=No, 1=Yes)

P30 The RESET input activates the HOME function:( 0-899=Y es, >899=No)

P21(8) The HOME function only during program execution: (0=No, 1=Y es)
PARAMETERSRELATEDTOTHEOPERATING MODES Section 3.6

P19(8) Accessto the JOG mode: (0=Y es, 1=No)

P19(7) The Cycle Start, Cycle Stop and Reset keys disabled: (0=No, 1=Yes)

P19(6) Accessto the Peripheral mode: (0=Y es, 1=No)

P19(5) Accesstothe AUX-MODE mode: (0=Y es, 1=No)

P19(4) Accesstothe PLAY BACK mode: (0=Y es, 1=N0)

P100(5) General Play-Back (0) or only for reading points (1)

P19(3) Access to the Editing mode: (0=Y es, 1=No)

P19(2) Accessto the Single mode: (0=Y es, 1=No)

P19(1) Accessto the Automatic mode: (0=Y es, 1=No)
PARAMETERSRELATEDTOTHEPROGRAMMING MODE Section 3.7

P20(7) The E function can be programmed: (0=Y es, 1=No)

P20(6) The P function can be programmed: (0=Y es, 1=No)

P93 Number of arithmetic parameters displayed in every ten

P20(5) TheK function can be programmed: (0=Y es, 1=No)

P20(4) The M function can be programmed: (0=Y es, 1=No)

P20(3) The T function can be programmed: (0=Y es, 1=No)

P20(2) The Sfunction can be programmed: (0=Y es, 1=No)

P20(1) The F function can be programmed: (0=Y es, 1=No)
PARAMETERSRELATEDTOTHEEXECUTIONMODE Section 3.8

P23(3) SEMI-AUTOMATIC program execution mode: (0=No, 1=Y es)

P21(5) The Single-block mode shows the block to be executed: (0=No, 1=Yes)

P21(4) The M 30 function increments the count of the parts counter: (0=No, 1=Y es)

P60(1) Vectored GOO (interpolated): (0=No, 1=Y es)

P21(3) G90 (0) or G91 (1) on power-up

P22(3) M 30 when switching to JOG and Play-Back modes: (0=No, 1=Yes)

P101(2) The CNC ignores the setting of MFO switch, always at 100%: (0=No, 1=Y es)

P101(8)

200% feedrate override possible with feedrate override inputs: (0=Y es, 1=No)




MACHINEPARAMETERSFORTHEAXES

P22(1),P62(1)  Sign of the analog output for X, Y Section 4.
P22(2), P62(2) Counting direction for X, Y
P23(2),P63(2)  Jogging direction for X, Y

PARAMETERSRELATED TOAXISRESOLUTION Section 4.1
P9, P49 Feedback resolution for X, Y: (in microns)
P59(2), P59(3) Type of feedback signal for X, Y : (O=Squarewave, 1=sinewave)
P21(6), P61(6) Feedback multiplying factor for X, Y: (0=x4, 1=x2)
P29, P69 Feedback correction factor for X, Y: (in microns)
P63(8), P63(7) Sign of the feedback correction factor for X, Y: (O=positive, 1=Negative)

PARAMETERSRELATEDTOANALOGOUTPUTS Section 4.2
P13, P53 Minimum analog voltagefor X, Y: (1=2.5mV)
P28, P68 In-position zonefor X, Y
FEEDRATERELATEDPARAMETERS Section 4.3
P27, P67 Maximum feedratefor X, Y
P24, P64 X, Y axisfeedratewhen in JOG and PLAY -BACK modes
P12 Maximum time for non-controlled axis: (1=12msec.)
P20(8) Feedrate up to 655 meters/minute or 25,800 inches/minute: (0=No, 1=Y es)
P18 Feedrates lower than 1 mm/minute or 0.1 inches/minute: (0=No, 1=Y es)
PARAMETERSRELATEDTOTHEPOSITIONINGLOOP Section 4.4
P10, P50 Proportional gain K1 for X, Y
P26, P66 Gain break point for X, Y
P11, P51 Proportional gain K2 for X, Y
P60(6),P60(7)  TheK1land K2 valuesareinmV/ pulsefor X, Y: (0=No, 1=Yes)
16,P17 X,Y axisacceleration time: (1=24msec.)
P91,P92 X, Y axisdeceleration time: (1=24msec.)
P63(1) Acc./dec. inal GO1 moves: (0=No, 1=Yes)
P100(2) Acc./dec. in GO5 (round corner): (0=Yes, 1=No)
P75, P76 FEED-FORWARD gainfor X, Y
P90 Acc./dec. ramp with rounded corners: (1=48msec)
P3, P43 X, Y axis braking distance (open loop)
P94,P95 Factor by which the gain of axis X, Y isreduced in the braking stage
Value of the analog output for the fast and slow signals
PARAMETERSRELATED TOAXISCONTROL Section 4.5
P31 T1. Delay between brake and analog voltage or Fast signal (msec.)
P32, P72 T2. Delay between reaching position and activating the brake signal for X, Y (msec.)
P33, P73 T3. Delay between the brake signal and the in-position signal for X, Y (msec.)
P34, P74 T4. Duration of the in-position output signal for X, Y (msec.)
PARAMETERSRELATED TOMACHINEREFERENCE (HOME) Section 4.6
P2, P42 Home coordinatefor X, Y

P62(4), P62(5) Home searching direction for X, Y: (O=Positive, 1=Negative)
P23(5),P63(5)  Type of marker pulse (lo) signal for X, Y: (O=Negative, 1=Positive)
P22(8), P62(8) Homeswitchfor X, Y: (0=No, 1=Yes)

P25, P65 Home searching feedratefor X, Y
P61(4) Mandatory home search on power-up: (0=No, 1=Y es)
P21(7) Function G74 activates the In-Position output: (0=Y es, 1=No)
P61(3) Axis homing order (sequence) for function G74: (0=1°X, 1=1°Y)
PARAMETERSRELATEDTOTRAVEL LIMITS Section 4.7
PO, P40 Positive travel limit for X, Y
P1, P41 Negativetravel limit for X, Y
LEADSCREW RELATED PARAMETERS Section 4.8
P14, P54 L eadscrew backlash for X, Y: (feedback pulses)
P15, P55 Additional analog pulsefor X, Y: (1=2.5mV)
SPECIAL MACHINEPARAMETERS Section 4.9

P62(3) 0.0001 millimeter (0.00001 inch) resolution: (0O=No, 1=Y es)




OTHERMACHINEPARAMETERS

SPINDLEMACHINEPARAMETER Section 5.1

P36, P37, P38, P39 Maximum speed for RANGE 1, 2, 3and 4

P101(4) In parametric programming the CNC takes into account the S sign (0=No, 1=Yes)

P101(6) Analog output Sissingle pole (1) or bipolar (0)

P60(2) Analog (0) or BCD-coded (1) "S" output

P60(3) 2-digit (0) or 4-digit BCD (1) coded "S" output
MACHINEPARAMETERSFORTHERS232C SERIAL LINE Section 5.2

P70 Communication speed (Baudrate): (110, 150, 300, 600, 1200, 2400, 4800, 9600)

P59(7) Number of databits per character: (0=7, 1=8)

P59(5) Parity: (0=No, 1=Yes)

P59(6) Even parity: (0O=No, 1=Yes)

P59(8) Stop bits: (0=1, 1=2)

P100(1) The CNC uses DNC communications: (0= No, 1=Yes)
FAGORLANRELATEDPARAMETERS Section 5.3

P59(1) The CNC is connected to the Fagor LAN: (0=No, 1=Yes)

P59(4) The CNC occupiesthe main node (0) in the LAN: (0=No, 1=Yes)

P56 Node number occupied by the CNC or number of nodesin the LAN

P58 Number of the node receiving the M, S, T functions

P57 PLC64 register receiving the M, S, T functions

P80 CNC identification parameter in the LAN
PARAMETERSRELATED TODOUBLEFEEDBACK Section 5.4

P100(6) The "double Feedback feature" is being used: (0=No, 1=Y es)

P110 Double feedback monitoring. Maximum permissible slippage (in microns)
PARAMETERSRELATEDTOFUNCTIONG34 Section 5.5

P100(4) Function G34 available (0=No, 1=Yes)

P100(3) Optical reader available for compensating material variationsin G34 (0=No, 1=Yes)

P81 Maximum permitted slippage with G34 and optical reader
PARAMETERSRELATED TOFUNCTIONG75 Section 5.6

P82 Distancetraveled by the axis after receiving the signal from the probe.
PARAMETERSRELATED TOFUNCTION G47,G48 Section 5.7

P101(3) Functions G47, G48 as opening of axisloop (0=No, 1=Y es)
PARAMETERSRELATED TOFUNCTION G47,G48 Section 5.8

P101(7) Function G60 as loading of punch dimensions (0=No, 1=Yes)




PO
P1
P2
P3

P4 thru P8

P9

P10
P11
P12
P13
P14
P15
P16
P17
P18

P19

P20

P21

P22

P23

P24

P26
P27
P28
P29
P30

APPENDIX " G"
SEQUENTIAL MACHINE PARAMETER LIST

X axis POSItiVe travel TIMIt ..o Section 4.7
X axis negative travel Mt ........ccoo i Section 4.7
X @XiS NOME COOMTINGLE ........civieeeeriieeiisiee e s Section 4.6
X axis braking distance (0PeNn [00P) ....ccvverueeririeiririeriesee e Section 4.4
Not being used at this time

X axis feedback resolution (iN MICIONS) ........ccveieeiieiie e Section 4.1
X axis proportional GaiN KL ... e e Section 4.4
X axis proportional Gain K2 ... e e Section 4.4
Maximum time for non-controlled axis: (1=12MSEC) ..cvvevevveeceeceere e Section 4.3
X axis minimum analog voltage: (1=2.5MV) ..o Section 4.2
X axis leadscrew backlash: (feedback pUISES) ......cccoerveiririeirireee e Section 4.8
Additional analog pulse for X: (1=2.5MV) .o e Section 4.8
X axis acceleration time: (1= 24MSEC.) ...ccvvveeririeiriirieesiesie s Section 4.4
Y axisacceleration time; (1= 24AMSEC,) ....vvveererieirerieerie e Section 4.4
Feedrates lower than 1 mm/min. or 0.1 inch/min.: (0=NO, 1=Y€S) ....ccovvireneeerinennne Section 4.3
Accessto JOG MOAE: (0=Y €S, 12N0) .eueeuveeeieiniereeiee ettt e Section 3.6
The Cycle Start, Cycle Stop and Reset keys disabled: (0=No0, 1=Y€S) ......ccecerveeveenne Section 3.6
Accessto Peripheral mode: (0=Y €S, 12NO) ..voveeeeierieiee e Section 3.6
Accessto AUX-MODE mMOode: (0=Y €S, 12N0) ..c.veeveeeiieiieiesiereeee e Section 3.6
AccesstoPLAY -BACK mode: (0=Y €S, 12N0) ...vcueeiiiirie e Section 3.6
Accessto Editing mode: (0=Y €S, 1oN0) .oveeeriereeiereeiesie st Section 3.6
Accessto Single-Block mode: (0=Y €S, 1oN0) cvvveeeievieerienieeseree e Section 3.6
Accessto Automatic mode: (0=Y €S, 1NO) c.voueeverieirerieeeere e Section 3.6
Feedrate up to 655 m/min. or 25.800 inch/min.: (0=NO, 1=Y€S) ...ccvvveirieneeiriineenne Section 4.3
The E function can be programmed: (0=Y €S, 1=NO) .oeeeeevieieeneneeneeeseees e Section 3.7
The P function can be programmed: (0=Y €S, 1=NO) .....ccccvreerereineneereseereseeeees Section 3.7
TheK function can be programmed: (0=Y €S, 1=N0) .o.vovererererieeieresese e Section 3.7
The M function can be programmed: (0=Y €S, 1=N0) ......cocerererieeiienenene e Section 3.7
The T function can be programmed: (0=Y €S, 1=NO) ....oceveieririeeiererese e Section 3.7
The Sfunction can be programmed: (0=Y €S, 1=N0) ....ccooverirerieeiiererene e Section 3.7
The F function can be programmed: (0=Y €S, 1=N0) ....cccoveiirerieeiierienene e Section 3.7
The HOME function only during program execution: (0=N0, 1=Y€S) ......c.cccceevruenene Section 3.5
Function G74 activates the In-Position output: (0=Y €S, 1=NO0) .....ccceceveeerereereneenens Section 4.6
X axis feedback multiplying factor: (0=X4, 15X2) ..c.ooeevereenirerieneecseese s Section 4.1
The Single-Block mode shows the block to be executed: (0=No, 1=Ye€s) ................. Section 3.8
The M 30 function increments the parts counter: (0=NO, 1=YE€S) ..ccovrievreneicnienienenn Section 3.8
GO0 (0) OF GIL (1) ON POWEN=UD ....verveneererteeeresieneetesteneesessesessessesessessenesseseenesseseesesseseas Section 3.8
X axisrotary HIRTH: (0=NO, 1Y €S) c.eoeiiiiiirieeieeeeie ettt s Section 3.4
X axisrotary ROLLOVER viashortest way: (0=NO, 1=Y€S) ....cooveiereeneneneneneeieens Section 3.4
X axishome SWitch: (0=NO, 15 €S) ..oeceeiiiciiriereeierie ettt sb e Section 4.6
X axis feedback alarm active (0) or cancelled (1) .....covevereirireireereeereeee Section 3.5
X axisrotary ROLLOVER: (0=NO, 1ZY €S) .. Section 3.4
The"FEED HOLD" input asresponseto "STROBE" signa: (0=No, 1=Ye€3).............. Section 3.5
The decoded M function outputs are maintained: (0=NO, 1=Y€S) ......ccoceveererieeceenene Section 3.5
M 30 when switching to JOG and Play-Back modes: (0=NO, 1=Y€S) .....cccevvereereenennen. Section 3.8
X axis CoUNtiNG AIFECHION .......eiueieiiieieee et et s Section 4.
Sign of the X axis analog VOITAgE .........ooeiiiiiiceeee e e Section 4.
Measuring units: (0= mm, 1=INCHES) ...ccvcveiiriiiiieeree e Section 3.3
M function output decoded (0) Or iN BCD (1) ...coververieiienieneeieeeee e Section 3.5
Type of signal used to control the X axis (0=ANal0g) .......ccceverreererenenienesereeeeens Section 3.4
X axis home marker pulse type: (0=Negative, 1=P0oSItiVE) ........ccccoerererrrieniinieneenens Section 4.6
Open (0) or Closed (1)POSItioNiNg LOOP. ....ccereeiierierienienienieneeee e Section 3.4
SEMI-AUTOMATIC program execution mode: (0=NO, 1=Y€S) ....cccevvrererenerieenene Section 3.8
X aXiSjOggiNg FEEAIALE. .......ceueieeeieeee e e e Section 4.
Theoretical (1) or Real (0) diSPlay .....ccoererereiereeee e Section 3.3
X axisfeedratein JOG and PLAY -BACK MOUES........cccecererereriennineiee e Section 4.3
X axishome searching fERArate ... e Section 4.6
X aXiS gain DreaK POINE........coueiireirieierie ettt b e e e e e Section 4.4
X axiSmaximum FEEOIALE ........ccvvvreirrieire e Section 4.3
X AXiS IN-POSITION ZONE........coviviireereiirisretres st Section 4.2
X axisfeedback correction factor (iN MICrONS) ......cococvveveeerieeerere s Section 4.1

The RESET input activates the HOME function: (0-899=Y es, >899=N0).................. Section 3.5



P31 T1. Delay between brake and analog voltage or fast signal (MSeC.) ......ccevvveverenienene Section 4.5
P32 T2. Delay between reaching position and brake signal for X (Mmsec.) .....cccocevevvrienene Section 4.5
P33 T3. Delay between brake signal and In-Position signal for X (msec.) .....c.ccocevevenienene Section 4.5
P34 T4. Duration X axis In-Position output Signal (IMSEC.) ....covveererieerireere e Section 4.5
P35 Operating mode sel ected on power-up (< 900=Auto, >899=JOG) ........ccecerrrerrrurrens Section 3.3
P36 Maximum spindle speed For RANGE 1 ..ot Section 5.1
P37 Maximum spindle speed for RANGE 2 ... Section 5.1
P38 Maximum spindle speed for RANGE 3 .........cooiiiiiiiieeneeeeeeee e Section 5.1
P39 Maximum spindle speed for RANGE 4 ... Section 5.1
P40 Y axiS POSItive travel TIMIt ........coooii e e Section 4.7
P41 Y axis negative traVel TIMit ..o e Section 4.7
P42 Y aXiS NOME COOTINGLE ......c.eivieeeeriieeie st Section 4.6
P43 Y axis braking distance (OPen 100P) ....coerererererieeieree e Section 4.4
P44 thru P48 Not being used at thistime
P49 Y axis feedback resolution (IN MICIONS) ........cceveeririeireee e Section 4.1
P50 Y axis proportional GaiN KL ..o Section 4.4
P51 Y axis proportional Gain K2 ... s Section 4.4
P52 Not being used at thistime
P53 Minimum Y axis analog voltage (1=2.5MV) ....coereiiineeneneeneeetesieesve e Section 4.2
P54 Y axis leadscrew backlash (feedback pulSES) ........ccvviiririinine e Section 4.8
P55 Y axis additional analog pulse (1=2.5MV) ... e Section 4.8
P56 Node number of the CNC or number of nodesinthe LAN .........coeovveveiieneiineneenens Section 5.3
P57 PLC64 register receivingthe M, S, T fUNCLIONS .........cccooeiiririeiieee e Section 5.3
P58 Number of the node receiving the M, S, T fUNCLIONS........c.ccevrieieniniierccereeeeeee Section 5.3
P59 (8)  StOP DitS: (021, 122) .ottt bbb Section 5.2
(7)  Number of databits per character: (0=7, 1=8) .......ccceciriririerieiererere e Section 5.2
(6) Evenparity: (0=NO, I2Y B5) ittt s Section 5.2
(5)  Parity: (0mINO, LTY ) .ottt bbbt Section 5.2
(4) TheCNC occupiesthemain nodeinthe LAN: (0=NO, 1=YE€S) cvvvvvvvvvevvereeeeeeeeens Section 5.3
(3) Typeof Y axisfeedback signals: (0O=Square-wave, 1=SiNE-WaVE) ..........cercvreererreereenes Section 4.1
(2) Typeof X axisfeedback signals: (O=Square-wave, 1=SiNe-WaVe) .........cccecerererreruenenne Section 4.1
(1) TheCNCisconnected to the Fagor LAN: (0=NO, 1=Y€5) ..cveviiivieiirienieierenieeeieseeee Section 3.3
P60 (8) ThemachinehasaY axis: (0=Y €S, 12N0) c..ccueeiiierienierie e Section 3.4
(7) TheY axisKland K2 valuesarein mV/ pulse: (0=NO, 1=Y€S) ..ccovervienereneneeene Section 4.4
(6) TheX axisKlandK2valuesarein mV/ pulse: (0=NO, 1=Y€S) ..ccovvrvienerenenenene Section 4.4
(5) Tool table (0) or Zero offset (1) table ....cveveieeeeeeeee e Section 3.3
(4) The machine uses an electronic handwheel: (0=NO, 1=YES) ...covvveierirereninereceeee Section 3.4
(3) 2-digit (2) or 4-digit (1) BCD-coded "S" QUIPUL ........eovererierieirierieenie et Section 5.1
(2) Analog (0) or BCD-coded (1) "S" OUIPUL .......ccceuireeeererieresie et Section 5.1
(1) Vectored GOO (interpolated): (0=NO, 1=Y €S) ..ccvvvieieiiiieierierieere e e Section 3.8
P61 (8) X axisisSaDROaXiS: (0=NO, 15Y€S) .ot Section 3.4
(7)Y axiSiSaDRO axXis: (02N, 1SY E9) .oeeieiiiieieienie ettt st Section 3.4
(6) Y axisfeedback multiplying factor: (0=X4, 15X2) ..cccverrirenerereeee e Section 4.1
(5) TheT function generates BCD output: (0=Y €S, 1=N0) ..covveeerierieieneneesene e Section 3.5
(4) Mandatory home search on power-up: (0=NO, 1=Y€5) ..c.covieeriirienenineesesee e Section 4.6
(3) Axishoming order (sequence) in G74: (0=1° X, 1=1%Y) coovierrereneneneese e Section 4.6
(2) Yaxisrotary HIRTH: (O=NO, I2Y €5) c.oveeeieiieieienieeeie ettt et Section 3.4
(1) Y axisrotary ROLLOVER viashortest way: (0=NO, 1=YES) ...covvueirireerienieesierieene Section 3.4
P62 (8) Y axishomeswitch: (0=NO, 15Y€S) eoiciiiiriciirieieierieeeie ettt s Section 4.6
(7) Y axisfeedback aarm active (0) or cancelled (1) ....cccoverrerenneneireee e Section 3.5
(6) Y axisrotary ROLLOVER: (0=NO, 15Y €5) ...voueiiiieiriirieiesie ettt e Section 3.4
(5) Y axishome searching direction: (0=Positive, 1=NegatiVe) ...........cccrerriererererienenn Section 4.6
(4) X axis home searching direction: (0=Positive, 1=NegatiVe) ...........cccurerrierererereeenn Section 4.6
(3) 0.0001 mmm (0.00001 inch) resolution: (0=NO, 1=YES) ...eieeririeerieneese e Section 4.9
(2) Y axisS couNting irECHION .......ccueiuiieiiiieieeeee ettt e Section 4.
(1) SignoftheY axisanalog VOITAgE .......cccoeiiriieieeiree e Section 4.
P63 (8) Sign of the X axisfeedback correction factor: (O=Positive, 1=Negative) ................... Section 4.1
(7) Signof the Y axisfeedback correction factor: (O=Positive, 1=Negative) ................... Section 4.1
(6) Typeof probe signal: ( 0=Negative, 1=POSItIVE) ........ccccvvererieeiererese e Section 3.5
(5) Typeof Y axisreference (marker 10) pulse: (0=Negative, 1=PoSitive) ...........cccceeuvee. Section 4.6
(4) Xaxisinradius(0) OF dIAMELEr (L) .occveveereerererere e e r e Section 3.3
(3) Themachine uses rigid taPPING .....cccceereerererere e r e Section 3.4
(2 I - =3 o o110 o 1= ot o) o O Section 4.
(1) Acc/dec.inall GO1 moves: (0=NO, ISY €S) ...ueieiieieiiesie et Section 4.4



P64 Y axisfeedratewhenin JOG and PLAY -BACK MOE.......ccccveveevvieieeeee e Section 4.3

P65 Y axishome searching fEEArate ........ccvveiieie i e Section 4.6
P66 Y axisS gain break POINT..... oo e e Section 4.4
P67 MaxXimumM'Y @XiSFEEAIALE ..........cuvirieirieree et s Section 4.3
P68 IN-POSITION ZONETOI Y ..ot Section 4.2
P69 Y axisfeedback correction factor (iN MIiCrONS) .........ccvererereiirienerere e Section 4.1
P70 Communication speed (baudrate) (110, 150, 300, 600, 1200, 2400, 4800, 9600) ..... Section 5.2
P71 Program protected from a particular DIOCK 0N .........ccocoeiiiiiiniree e, Section 3.3
P72 T2. Delay between reaching position and brakefor Y (Msec.) ....ccoeevvveinineccniennn Section 4.5
P73 T3. Delay between brake signal and In-Position signal for Y (msec.) ......cccoovvevrienne Section 4.5
P74 T4. Duration of In-Position signal for Y (IMSEC.) .....coeriririeeierienese e Section 4.5
P75 X aXISFEED-FORWARD QAIN ....voitiieieiieieieresesesesieseeseeseeseesseseessesssssesseesssnsesenseses Section 4.4
P76 Y aXiSFEED-FORWARD QAIN ...cooiiiiieiiinieises s e Section 4.4
P77 Number of spindle enCOder PUISES........ccooiiririie e e Section 3.4
P78 thru P79 Not being used at thistime
P80 CNC identification parameter in the LAN .......ccovirririneree s Section 5.3
P81 Maximum permitted slippage with G34 and optical reader ............cocveeeiiniienciene. Section 5.5
P82 Distance covered by the axis after receiving the signal from the probe...................... Section 5.6
P83 thru P89 Not being used at thistime
P90 Acc./dec. ramp with rounded corners: (1=48MSEC.) ......ceveeerreeriererieriere e e Section 4.4
PO1 X axis acceleration time: (L1m24MSEC.) .o.veevverieerierieerienee e Section 4.4
P92 Y axisacceleration time: (L1=24MSEC.) ...ouvvvirieeririeeresie e Section 4.4
P93 Number of arithmetic parameters displayed in every ten ..........ccocecevereeeieenenencseene Section 3.7
P94 Factor by which the gain of axis X is reduced in the braking phase or value
of the analog output corresponding to the fast signal (position loop open) ............... Section 4.4
P95 Factor by which the gain of axis Y isreduced in the braking phase or value
of the analog output for the slow signal (position 100p OPEN) .......ccccvvveererrerenines Section 4.4
P96 thru P99 Not being used at thistime
P100(8) Function G92 as coordinate setting (not-preset) for X: (0=N0, 1=Y€S) .....ccceceveevruenne Section 3.3
(7)  Function G92 as coordinate setting (not-preset) for Y: (0=NO, 1=Y€S) ..ccvvreevreeneee Section 3.3
(6) "Double Feedback" being used: (0=NO, 15 €S) ....ovveiierieriereeie e Section 5.4
(5) Genera Play-Back (0) or only for reading POiNtS (1) .......cccvereeereneeseneeseneeesieene Section 3.6
(4) G34beiNgUuSed (0=NO, 12 B5) ..ttt st Section 5.5
(3) The optical reader is available for compensating
materia variationsin G34 (0=NO, 15YS) ittt Section 5.5
(2) Acc./dec.inGO5 (round corner): (0=Y €S, 15N0) .veeevereeeeierieieesiereee e Section 4.4
(1) TheCNC usesDNC communications: (0=NO, 1=Y€S) ...oceeeeiierienieneniesieeee e Section 5.2
P101(8) 200% feedrate override possible with feedrate override inputs: (O=Yes, 1=No) ......... Section 3.8
(7)  Function G60 asloading of punch dimensions (0=N0, 1=Y€S) ......c.ccecererreeienenienienn Section 5.8
(6) Single pole S analog output (1) or BIPolar (0) ....c.ecveerererireieererees e Section 5.1
(5) Not being used at thistime
(4)  InParametric programming the S sign istaken into account (0=No, 1=Ye€s) ............. Section 5.1
(3) Functions G47, G48 as opening of the axis00p (0=NO, 1=YES) ..ccecvvvreerienieeriene Section 5.7
(2) CNCIlimits MFO switch setting to 100%: (0=NO, 1=Y€S) .....ovvevrvirieerieieesieneee e Section 3.8
(1) TheCNC usesan external operator panel "JOG 100": (0=NO, 1=Y€S) ..ceevevveereereenunn Section 3.3
P102 (8) The machine has an auxiliary handwheel: (0=NO, 1=Y€S) ....cceevireerieneinerecriene Section 34

(7)  Not being used at this time
(6) Not being used at thistime
(5)  Not being used at thistime
(4)  Not being used at thistime
(3) Not being used at thistime
(2) Not being used at this time
(1) TheaxesarecaledY, C(0=NO, ISYES) .uoieriieiiirierienierie et Section 3.4

P103 thru P109 Not being used at this time
P110 Monitoring of "Double Feedback". Maximum slippage (in Microns) .........c.cceceeevveneee Section 5.4
P111 thru P120 Not being used at this time



APPENDIX "H"

MACHINE PARAMETER SETTING CHART

Parameter | VALUE [||Parameter | VALUE |||Parameter | VALUE |||Parameter | VALUE
PO P31 P62 P93
P1 P32 P63 P94
P2 P33 P64 P95
P3 P34 P65 P96
P4 P35 P66 P97
P5 P36 P67 P98
P6 P37 P68 P99
P7 P38 P69 P100
P8 P39 P70 P101
P9 P40 P71 P102
P10 P41 P72 P103
P11 P42 P73 P104
P12 P43 P74 P105
P13 P44 P75 P106
P14 P45 P76 P107
P15 P46 P77 P108
P16 P47 P78 P109
P17 P48 P79 P110
P18 P49 P80 P111
P19 P50 P81 P112
P20 P51 P82 P113
P21 P52 P83 P114
P22 P53 P84 P115
P23 P54 P85 P116
P24 P55 P86 P117
P25 P56 P87 P118
P26 P57 P88 P119
p27 P58 P89 p120
P28 P59 P90
P29 P60 P91
P30 P61 P92
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KEY CODES
. e ™ s ~
Fma INSERT 7 8 9
DELETE 4 5 6
ENTER 1 2 3
RECALL — 0 .
@ © e e e o o - F1|Fe| P
P bl e 2D . CL|A- At
J

RESET

-

J

=
e N e N

FAGOR 3 12 8| 910

13 51 6| 7

15 > 3| 4

14 11 1 |47

e © © © © @ o 23 25| 26| 81
145|147 ]49“”146 151 148HH15O 24 16| 22119

<0

17

21

The codes corresponding to the control keys at the external operator panel are:

M3 (spindleclockwise)
M4 (spindle counter-clockwise)

M5 (spindle stop)

Code 27
Code 28
Code 29




APPENDIX J

MAINTENANCE

Theaccumulated dirt insidetheunit may act asascreen preventing the proper dissi pation of the
heat generated by theinternal circuitry which could resultinaharmful overheating of the CNC
and, consequently, possible malfunctions.

Ontheother hand, accumul ated dirt can sometimesact asan €l ectrical conductor and shortcircuit

theinternal circuitry, especially under high humidity conditions.

Tocleanthe operator panel and themonitor, asmooth cloth should be used which has been dipped
into de-ionized water and /or non abrasive dish-washer soap (liquid, never powder) or 75°a cohal.

Donot usehighly compressedair to cleantheunit becauseit could generatee ectrostatic discharges.

The plastics used on the front panel of the CNC areresistant to :

1.- Greaseand minera oils
2.- Bases and bleach

3.- Dissolved detergents
4.- Alcohol

to main AC power.

Avoid theaction of solventssuch as Chlorine hydrocarbons, Benzole , Esters
and Ether which can damage the plastics used to make the unit’ sfront panel.

Do not manipulate inside this unit. Only personnel authorized by Fagor
Automation may manipulateinsidethismodule.

Do not manipulatethe connector swith the unit connected to main AC power .
Beforemani pul ating these connectors, makesurethat theunitisnot connected

Fagor Automation shall not be held responsible for any material or physical
damage derived from the violation of these basi c safety requirements.

List of materials, partsthat could bereplaced

Part Description Code Manufacturer Reference
Mains cable 3x0.75 11313000 Fagor Automation
Schurter FST-034-1521
3.15A/250V Fuse 12130015 Wickmann Ref. 19115
. OEM 83750030 .
English manual USER 83750024 Fagor Automation




ERROR
CODES




01
02
03

05
06
07
08
09

10
11
12

13
14
15
16

17
18
19
20
21
22

The execution of JUMP/CALL function has been attempted in the TEACH IN mode.

Axis feedrate F too high during execution.

EPROM memory error.

RAM memory error.

Parameter CHECKSUM error.

Strange data in memory.

Jump/Call programmed incorrectly.

Battery Error.

X axis machine parameter error:
> The braking distance (P3) is smaller than the In-position zone (P28).
> The P3value, is greater than 8388.607 mm or 330.259 inches.

X axis execution error:

> Themovement cannot be executed since, dueto the programmed feedrate, the braking distanceissmaller
than the In-Position zone (Open Positioning Loop).

A block has been programmed which forces the X axis to overrun itstravel limits.

A value outside the permissible limits has been programmed.

Aninvalid value has been programmed:
> Therotary ROLLOVER axis viathe shortest way, does not admit negative absolute coordinates.
> Anaxiswith HIRTH toothing does not admit decimal values.

A jump/call has been programmed with more than 15 nesting levels.

An inappropriate G function has been programmed.

Function M30 has not been programmed at the end of the program.

X axis not controlled:
> The X axis has shifted a distance 16 times the in-position zone once the brake has been activated.
> The moving direction does not correspond to the sign of the analog voltage.

> Theactual X axisfeedback pulsesare not between 50% and 200% of the theoretical oneswithinthetime
window set by machine parameter P12.

Emergency.
X axis feedback alarm.
X axistravel limit overrun.
X axisfollowing error.
Probing Error.
Features not available at this CNC model have been defined, such as:
> Non-servo-controlled Open Positioning Loop on 101S and 102S models.
> External operator panel "JOG 100" on 101 nd 102 models.
There is a certain incompatibility in the machine parameters such as:
> Fast and Slow signals when operating in Closed Positioning Loop.
> Rotary ROLLOVER axis when operating in Open Positioning Loop.
> Rotary HIRTH axis or following the shortest way while not being a ROLLOVER axis.



23
24
25
26
27

28

29
30
31
32

33
34
35
36
37
38

39
40
41
42
43

45
46
47
48
49
50
51

Too large avalue assigned to an arithmetic parameter in parametric programming.
Arithmetic division by 0.

Square root of a negative figure.

Parametric block edited wrong.

A tool too large has been selected. For example, when assigning an arithmetic parameter value greater than 10
toa"T" function.

More than 4 "M" functions have been programmed in ablock or 4 "M" functionsin ablock containingan"S"
function which involves a gear (range) change (M41,M42,M43 or M44).

There are no selected spindle ranges (P36, P37, P38 and P39=0), or the"S", spindle speed, valueistoo high.
Value of machine parameter P24 or P25 greater than that of P27.
Value of machine parameter P64 or P65 greater than that of P67.
Y axis machine parameter error:
> The braking distance (P43) is smaller than the In-position zone (P68).
> The P43 value, is greater than 8388.607 mm or 330.259 inches.
Y axisexecution error:

> Themovement cannot be executed since, dueto the programmed feedrate, the braking distanceissmaller
than the In-Position zone (Open Positioning Loop).

RS 232 C transmission error.

Too long ablock transmitted via RS 232 C.

Wrong block in the RS 232 C transmission.

A block has been program which forcesthe Y axisto overrun its travel limits.

Internal temperature limit exceeded.

Y axis not controlled:
> TheY axis has shifted a distance 16 times the in-position zone once the brake has been activated.
> The moving direction does not correspond to the sign of the analog voltage.

> Theactual Y axisfeedback pulses are not between 50% and 200% of the theoretical oneswithinthetime
window set by machine parameter P12.

Y axis feedback alarm.

Y axistravel limit overrun.

Y axisfollowing error.

The programmed circle does not go through the defined end point (tolerance 0.01 mm).
The circular interpolation ismissing the |, Jvalues or has been defined wrong.

A wrong block has been programmed, either in itself or with respect to the program history up to that point.
A function has been programmed which is not permitted by machine parameters.

Tool checksum error.

LAN error, It is not working.

Wrong command, the destination node cannot interpret it.

Misconfigured LAN, a certain node has not been accepted in the LAN.

The destination node cannot attend to the command (in execution).

The axes must be referenced (homed) after power-up.



52

101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116

117

While monitoring the "doublefeedback", the actual deviation (slippage) has exceeded its maximum val ue set by
machine parameter P110.

DNC error. Wrong command.

DNC error. Error when reading a key code.

DNC error. An incorrect block has been sent.

DNC error. Error when reading the number of the first block of the active program.
DNC error. Incorrect block number.

DNC error. The CNC isin execution

DNC error. Locked key.

DNC error. Wrong key code.

DNC error. Negative coordinate for arollover axis.
DNC error. Wrong arithmetic parameter number.
DNC error. Arithmetic parameter exponent too large.
DNC error. Wrong arithmetic parameter value.

DNC error. When requesting the contents of several blocks (RN code), thefirst block number isgreater than the
last block number. For example: RN100.50

DNC error. The CNC machine parameters are locked.
DNC error. The CNC part-program memory is protected.

DNCerror. A block hasbeen sent which containstoo many characters. Themaximum is80 characterswhenusing
blank spaces as separators and 45 when otherwise.

DNC error. A program block has been sent in disagreement with the machine parameters.
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