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Foreword

Document update - Upgrading of the Num Power 1020/1040/1060/1080 family
User Documents

These documents are designed for use of the CNC.

OPERATOR OPERATOR PROGRAMMING PROGRAMMING
MANUAL MANUAL MANUAL MANUAL

938821 938822 938819 938820

Integrator Documents

These documents are designed for setting up the CNC on a machine.

NUM Power 1020/ SETTool
1040/1060/1080 CNC
INSTALLATION PARAMETER AUTOMATIC
CONTROL
AND PARAMETER FUNCTION
COMMISSIONING INTEGRATION MANUAL
MANUAL UTILITY PROGRAMMING
MANUAL LADDER
LANGUAGE
208536 938924 938818 938846

PC PANEL

FTP 41

208507
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List of NUM Utilities

A series of utilities are available for integration and use of the systems.
These utilities may be included in the basic version or available as options.

Depending on the function performed by each utility, its use is described in the integration manual or operator manual,
as appropriate.

The table below lists the utilities and gives the references of the document describing them:

Utility Name Manual Chapter
uT2 axis calibration installation and commissioning manual (208536) 10
UT3 resident macros operator manuals (938821 or 938822) 8
UT5 parameter integration parameter manual (938818) 12
uT7z programme debugging automatic control function programming 16

manual - ladder language (938846)

uT12 option locking operator manuals (938821 or 938822)
uT20 interaxis calibration installation and commissioning manual (208536) 11
uT22 integration of axis parameters SETTool manual (938924)
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Foreword

Installation and Commissioning Manual

This manual includes two parts:

- installation: physical integration of the numerical control with the machine and its environment,
- commissioning: adaptation of the CNC to the machine configuration.

Part One: Installation

CHAPTER 1

GENERAL
INSTALLATION
INSTRUCTIONS

CHAPTER 2

GENERAL
SYSTEM
DESCRIPTION

CHAPTER 3

OVERALL
DIMENSIONS

INSTALLATION

CHAPTER 4

COMPONENT
PREPARATION

General requirements concerning the CNC environment:
- Applicable standards

- Power consumption

- Heat dissipation

- Electrical specifications

- Equipment colours.

Detailed explanation of the various possible configurations.

Overview of the system architecture.

Data used for installation of the components:
- Detailed configuration

- Overall dimensions

- Mounting dimensions.

Preparing the CPU.
Preparing the compact panel.
Preparing the machine panel.
Replacing fuses.

Wiring the watchdog.
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General interconnection diagram.

General data and connections:

CHAPTER 5 - CPU
- Modax
INTER - Compact panel
CONNECTIONS - CNC panels

- Machines panel
- NUM diskette drive.

I Wiring diagrams for the following cables:
- Communication

- Axes

CHAPTER 6 - Analogue inputs/output and interrupt
- Inputs and outputs

- Power supply

- Video/panel.

CABLE
DIAGRAMS

Part Two: Commissioning

L Initial operating procedure.

CHAPTER 7
INITIAL
OPERATION
. Reference to the PLC Function Programming Manual.
Checking instructions.
CHAPTER 8 Supplements to PLC programming.

LOAD AND CHECK
OF THE PLC
PROGRAMME
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Foreword

CHAPTER 9

INTEGRATION OF

THE MACHINE
PARAMETERS

CHAPTER 10

AXIS
CALIBRATION

CHAPTER 11

INTERAXIS
CALIBRATION

CHAPTER 12

FINAL
INSPECTION

Reference to the Parameter Manual.

Correction of the axis position measurement read by the coupler according to the real

position on the axis.

Correction of the offsets on a slave axis according to the position on a master axis.

Recommended inspection by machining of a reference part.

en-208536/A
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Use of the Installation and Commissioning Manual
Procedures
The manual includes procedures (in particular in Chapters 10 and 11).

The actions required are presented as follows:

Reset the system. (IS u B

On the right are indicated the keys to be pressed in two possible forms:

B Square keys: correspond to keys on the operator panel.

Rectangular keys: correspond to software keys located in the bottom part of the screen and actuated
by function keys (F2-F11) located under the screen.

Dealers
The list of NUM dealers is given at the end of the manual.
Questionnaire

To help us improve the quality of our documentation, we request you return to us the questionnaire at the end of this
manual.
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General Installation Instructions

1.1  Operating Conditions

/\ CAUTION
Do not unplug any subassemblies (cards, circuits) with the system live.

Do not use measuring instruments whose output voltage is > 5 VDC.

NUM equipment complies with the following standards:

Reference standard Level
Temperatures IEC 1131
Mechanical stresses IEC1131
Mains variation IEC1131
Mains brownouts IEC1131
Electrostatic discharge (ESD) IEC 1000-4-2 Level 3
Electromagnetic field IEC 1000-4-3 Level 3 (excluding video)
Fast electric transients IEC 1000-4-4 Level 3
Electric shock IEC 1000-4-5 Level 3
Electromagnetic emissions EN 55022

Operating temperature range: Minimum 5 °C, maximum 55 °C.
Cooling: See Sec. 1.3.

The systems must always be installed in power cabinets equipped with:
- efficient door seals,

- air filters or air/air exchangers,

- possibly, air conditioning.
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1.2 System Power Consumption

The table below specifies the power consumption of each system component:

Component Power consumption
NUM Power 1020/1040/1060/1080 CPU (24 VDC) 70 W
Modax (24 VDC) 45 W
CP30: QWERTY panels with 14" colour CRT (230 VAC) 100 W
50-key CRT panel (230 VAC)

e CP20: Panel with 10" colour CRT 60 W
* MP20: Panel with 9" monochrome CRT 30 W
FS20: 10.4” LCD panel (24 VDC) 50W
Compact panel (230 VAC)

* CP10: Panel with 10" colour CRT 60 W
* MP10: Panel with 9" monochrome CRT 30 W
FTP 41: PC panel 200 W
Multiplexer module (230 VAC) 25 W
MPO1: Machine panel (24 VDC)

¢ Panel alone 3.8W
¢ 32-input/24-output extension 9.8 W
MPO02: Machine panel (24 VDC)

¢ Panel alone 5W

¢ Panel and 10 outputs 40 W
Additional components (24 VDC)

¢ 32-input interface terminal board 24 W
e 24-output relay terminal board 19.2W
* Remote input/output module 5W

* NUM diskette drive 3.5W

The system power consumption is obtained by summing the power consumptions of the system components.
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General Installation Instructions

1.3 System Cooling

/\ CAUTION
The life cycle of electronic equipment is closely related to its operating temperature.

Compliance with the following recommendations will ensure optimal product reliability.

Determining the Air Flow Rate
The heat to be dissipated is a maximum of 70 W for the CPU, 45 W for the Modax and 100 W for the panel.

The dissipation can be calculated more accurately by adding together the power consumptions of the individual
components (see Sec. 1.2).

The cabinet and pendant must be designed such that the temperature difference between the ambient air of the
components (CNC, CRT) and the ambient airinthe shopisless than 10 °C or such that the average annual temperature
of the ambient air of the components does not exceed 40 °C.

The air flow rate required for correct heat dissipation is Q =0.4 x P
where:
Q = air flow rate (I/s)

P = heat to be dissipated.

Example

For a 50-key panel with 10" colour CRT in a pendant:

P=60W
Q=04x60=241/s.
REMARK This calculation should be confirmed by temperature measurements.

Recommendations
Use efficient filters on the cabinet or pendant air intakes.

Do not allow the fans to blow air directly onto the equipment.
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1.4 Interconnections

1.4.1 Frame Earth and Operational Earth

Definition of the concepts of frame earth and operational earth:

- frame earth: low impedance, low frequency path used in case of failure between the electric circuit and the earth,

- operational earth: low impedance path used for equipotentiality between electric circuits. The purpose of the
operational earthis to attenuate all interference and spurious voltages that may exist between units overavery wide
frequency band.

These two concepts do not always require different circuits.

The frame earth system is provided by interconnecting all metal parts (building structure, pipework, cable trays,
equipment enclosures and equipment).

The operational earth is the physical connection point (earth rod, earthing mat, building earth) to which all the frame
earths must be connected.

1.4.2 Signal Earth

A distinction is made between two types of electronic equipment:
- equipment operating at relatively low frequency (a few kHz to a few hundred kHz) and low signal level,
- equipment operating at high frequency (a few tens of MHz to a few hundred MHz) and high signal levels.

1.4.21 Equipment Operating at Relatively Low Frequency and Low Signal Levels
Such equipment mainly includes "analogue" systems sensitive to a few mV (or uV).

The most troublesome interference is generated by low or medium frequency electromagnetic fields captured mainly
by the interconnections between units. High frequency interference is eliminated by the bandwidth of the circuits
themselves or by low-pass filters.

Apply the following rules to attenuate interference:

- provide a wye connection for the signal earths and a wye connection for the frame earths with a single
interconnection between the two earthing systems,

- when a sensitive wire must be protected against EMI by shielding, the shielding is considered a screen and is only
earthed at one end so as not to create a loop with circulation of interference in the shielding.

Wrong: Loops between units due to interconnection of the earths and common wires

Voltage generated (U = ZI)

ok |: Current generated s Z: Impedance of link AB
%nating
magnetic
ML field Jm
Unit 1 Unit 2
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General Installation Instructions

Right: Wye connection of frame earths and 0 V (signal earths)

Unit 1 Unit 4
ML : frame earth ofe oo
Unit 2
Jg— : operational earth :] Unit 3
—Ho : zeroV o}
a
1.4.2.2 Modern Equipment Operating at High Frequency and High Signal Levels

Such equipment includes modern "logic" equipment with electronic gates whose switching times are around 1 ns and
whose signal levels are high (static switching margin from 400 mV to 1 V).

The most critical interference is electromagnetic interference at a frequency between 30 and 300 MHz.

Suchinterference originates in coil switching (relays, contactors, transformers, motors, transformer-supplied indicator
lights, etc.), circuit breaker trip arcs, drive switching power supplies, HF systems located nearby, and electrostatic
discharges generated by the operators, etc.

At such frequencies, the earths must be at the same potential. However, the impedance of an earthing wire becomes
high at high frequencies (Z = Lw). For instance, for a 2.5 mm?2 wire 1 m long whose inductance is L = 1.4x10*° H, the
impedance, whichisonly 0.09 W at 10 kHzbecomes 90 W at 10 MHz - and the earthing wires are not suitable for creating
a good signal earth.

Itis necessary to use ameshed systemto decrease interference. This means interconnecting the units with one another
by the largest possible number of the shortest possible links.

This is achieved best by using metal parts interconnected by many attachment points ensuring good electrical
conduction (zinc- or cadmium-plated steel, stainless steel, removal of paint, use of claws on aluminium).

If electrical continuity is not correctly provided by the mechanical link, the link must be shunted by at least two short,
wide bonding braids (length/width ratio < 5 with length < 20 cm).

en-208536/A 1-7
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Example of Meshed System

Structural beam

T

Zinc- or cadmium-plated -

metal cable trays i A\

Compact panel with OO OO OO OO D )
zinc-plated o @ (@) [ Feus Faun i {

( 1

sealed enclosure
(to be placed on a

conductive surface or Me(tjal Ifra;n_e (—)Iquipg”ler:_t ‘_’;’ithf Protective
h good electrical conductivity o earthing wire ) o
connected by shunts) the attachment points 9 - U U Electr;c:slfér;tmwty

]

Earthing terminal

Conductive hinges \J\
or 2 bonding braids

' I
J | o) Earth o
° : - om il e WmemN Ken!
—1 |O)
| | | (H ' | I P \D\ DD o) Isolating
ENEEEEEE L | [L;:,i NO M R \B\R ol switch |5
PP % Vo o 1
SegsEsmsanet b Wl g | V|V |VleP—< -
] -=d M a E E |E 8’.9:3
Pendant | oo R O| RELAY [O c >
Metal conduit with X £%5G
conductive attachment ————__ [ © (owe1 | 10x0) ,_QIQ, ,_20_, 2 o ol°o| §8
(recommended *) —) 5 slo [a S
O RELAY |9
Cabinet attachment O| RELAY |0
points providing good (6] [ell|
electrical continuity \I © o) 510
o , o
|

Metal power cabinet

Rear view of a lathe

* Plastic conduit, widely used, shall be systematically attached to metal rails or preferably directly to the cabinet.

In the units, the concepts of logical 0 V and protective earth coincide, i.e. the logical 0 V is connected in many points
to the frame earth.

The shieldings of logical signal cables are earthed at both ends. This contributes to the mesh andin addition, the internal
electronic circuitry and the enclosure are at the same potential.

To attenuate the loop effects thus created (the captured field depends on the loop area), the cables must be attached
against the conduit or metal walls. This is called cabling with "reduction effect".

In the case of separate power supply for the logical inputs and outputs, the 0 V lines of these power supplies must be
earthed and the wiring must be made with "reduction effect".

REMARK Meshing the earths does not provide a protective system. The earthing terminals
on the units must be connected to the general earth electrode of the building.

1-8 en-208536/A



General Installation Instructions

1.4.3 Equipment Immunity

Equipment immunity to electromagnetic interference is guaranteed by:
- attenuating the interference generated by the sources,

- reducing the coupling between source and sink,

- increasing the immunity (hardening) of the equipment.

The three methods are complementary and should be applied together.

1.4.3.1 Attenuation at the Source (Interference Suppression)

To limit the interference generated by components outside the system, make sure that:

- all the connections on terminal boards are securely attached,

- all the interference sources (relays, solenoid valves, motors, etc.) are provided with a suitable protection system.
Examples

Low power AC contactor

Pl
| B

Medium and high power AC contactor

2202 0.47uF

L
1w

Low power DC contactor

e —
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Three-phase motor

1.4.3.2 Reduction of Couplings

Provide a suitable earth meshing system (see Sec. 1.4.2.2) using metal parts with a conductive surface interconnected
(bolted) together.

Wire with a reduction effect (low area loops):
- cables supplied against conduits and metal parts forming the frame earth,
- forward and backward travel of a signal in the same cable (twisted pair).

Earth the shielding of logic signal cables at both ends.

Earth the cable shielding over 360 degrees:
- with a conductive gland to penetrate through a bulkhead,
- by pinching the shielding in metal covers that are suitably earthed for connector plugs.

Connection of shielding to frame earth

IDEAL, CONTACT
WRONG ACCEPTABLE RIGHT OVER 360 degrees

Earthing rail

Frame Frame

1-10 en-208536/A



General Installation Instructions

Connection of cable shielding to the cover of a connector plug

Earth the cable shielding over 360 degrees by folding the shielding back onto the cable over a length of 1 cm and
clamping it in the cover clamp.

Attaching
screw Wiring location Clamp

=
=
=
=
=
Sub.D connector ——— g Cables
=
=
=
=
Half-cover Cable
shieldings

Low level circuits must be separated from power circuits and circuits with interference:
- by physical separation of the cables (recommended minimum 30 cm),

- by routing in separate conduit or cable trays,

- by crossings at 90 degrees.

Analogue inputs (such as servo-drives) must be differential (common mode rejection).

Special case of servo-drive wiring

Servo-drives are low level (microvolt sensitivity), low frequency systems. It is therefore recommended to protect the
link by a screen earthed only on the CNC side (see Sec. 1.4.2.1) and to provide double shielding on the cable earthed
at both ends to serve for bonding.

When these recommendations cannot be applied (unavailability of cable with double shielding, etc.), bonding must be
given precedence by using a cable with single shielding earthed at both ends.

1.4.3.3 Equipment Hardening

Hardening is a feature integrated in the equipment design. Special care was taken with equipment immunity:

- multilayer cards with internal ground plane,

- stainless steel enclosure around the system and front panels in good contact with the enclosure so that the assembly
forms an excellent Faraday cage,

- metal connector receptacles electrically connected to the front panels and provided with metal covers on which the
shielding is earthed over 360 degrees,

- high level mains filtering on the power supply input,

- optoisolated binary inputs and outputs with physical separation from interference circuits.

All these measures give the equipment excellent immunity to electromagnetic interference.

en-208536/A 1-11
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1.4.4 Diagram of the 0 V, Frame Earth and Operational Earth
230 VAC
| | = r—-———=—=—"7 /S I
ANALOGUE
24VDC _ } | - SERVO-DRIVE |
_I \—‘ | IL (N Axis or spindle |
l__l_ J_ I O N I
- - Znum { / |
| Shielding |
L | (@) ( Scregn ) |
h T 0oo not mandatory
I ocoo
STORAGE | |:| :
UNIT Peripheral s N 1 (.
FHeHEE) O A |
I l’ Xes I
|
1| 6O ;
| Screen
| : (not mandatory) ~ Shielding |
® |
| s D> A= |
L | [— |
) |
F———————- | : L 0 Shielding |
I = | . = ? } Modax link :
1L ° | I y |
| R | )
Il t'l__é fH~y e :
| R | Sisv I panel { } 0—-d o
T 1t ] O r |
I B HE } 1 | ‘I
ILEE L3 1Y ! ) |
— |
I 1 wt 3
| PENDANT I | J ]—[ l—/ POWER CABINET 4| JI
KEY
O or UShieIding not earthed at this end / Twisted wires
1ov
QorOShielding earthed at this end o Frame earth
J—; Operational earth
/\ CAUTION
The 0 V lines of the 24 VDC power supplies must mandatorily be
connected to the frame earth.
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General Installation Instructions

1.5 NUM Operator Panel Colours

The colours used for the NUM operator panels are from standard colour ranges:

Colour Use Standard

Dark grey Background RAL 7021

Medium grey Keys RAL 7036

Light grey Keys RAL 7032

Red Side trim PANTONE WARM RED C

1.6 Screen Saver

The CNC has a screen saver designed to extend the screen life. Whenitis activated by the PLC programme, the screen
saver clears the screen after 5 minutes of no action on the keyboard. Pressing any key redisplays the previously active
page.

It is recommended to activate the screen saver by the PLC programme. This is done by setting the SC_SAVE bit
(%W5.7).
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2 General System Description

2.1 System Components 2-3
211 Operator Panels 2-3
2.1.1.1  14”Colour QWERTY Panel (CP30) 2-3
2.1.1.2 10" Colour (CP20) and 9” Monochrome (MP20)
50-Key Panels 2-3
2.1.1.3 Panel with LCD Display (FS20 Monitor and
KBD30 Keyboard) 2-3
2.1.1.4 CompactPanels 2-4
2.1.1.5 PCPanel 2-4
21.2 NUM Power 1020/1040/1060/1080 CPU 2-4
213 Modax 2-5
214 Machine Panels 2-5
2.15 Additional Components 2-6
2.2 Typical NUM Power 1020/1040 Configuration 2-8
2.3 Typical NUM Power 1060/1080 Configuration 2-8
2.4 Multipanel Configuration (Power 1040/1060/1080) 2-9
2.5 Multi-CNC Configuration (Power 1040/1060/1080) 2-9
2.6 System Architecture 2-10
2.6.1 NUM Power 1020 System with Compact
Panel 2-10
2.6.2 NUM Power 1040/1060/1080 System with
CNC Panel or Compact Panel 2-
2.6.3 NUM Power 1020 System with PC Panel 2-
2.6.4 NUM Power 1040/1060/1080 System with
PC Panel 2-13
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General System Description

2.1 System Components

211 Operator Panels

2111 14” Colour QWERTY Panel (CP30)
Subassemblies Weight (kg)
Panel 16.5
Video cable

Subassemblies Weight (kg)
Panel 10.7
Video cable

2113 Panel with LCD Display (FS20 Monitor and KBD30 Keyboard)
Subassemblies Weight (kg)
Panel 5.9
Video cable
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2114 Compact Panels

10” Colour (CP10) and 9” Monochrome (MP10) Compact Panels

Subassemblies Weight (kg)
Panel 11
Video cable

PC Panel (FTP41 Monitor and KBDPC Keyboard)

Subassemblies Weight (kg)
Panel 10
Keyboard cable

2.1.2 NUM Power 1020/1040/1060/1080 CPU

Weight: 6 kg
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General System Description

2.1.3 Modax

Weight: 6 kg

214 Machine Panels

Machine Panel (MPO1)

Subassemblies Weight (kg)
Machine panel 2.200
Optical fibres

Machine panel extension (optional) 0.300
Handwheel (optional) 0.600

Machine Panel (MP02)

Subassemblies Weight (kg)
Machine panel 15

Optical fibres

Handwheel (optional) 0.250

€n-208536/A 2-5
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215 Additional Components

32-Input Interface Terminal Board

Subassemblies Weight (kg)

Interface terminal board 0.300

Input/output card connecting cable

24-Output Relay Terminal Board

Subassemblies Weight (kg)

Relay terminal board 1.050

Input/output card connecting cable

Remote Input/Output Modules

Subassemblies Weight (kg)

Input/output module

Fibre-optic cables

Axis Connection Terminal Board

Subassemblies Weight (kg)

Axis connection terminal board 0.230

Axis interface connecting cable
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General System Description

Multiplexer Module

Subassemblies Weight (kg)
Multiplexermodule 1.580
Video cable and connector cap kit

Handwheels

Handwheel Compatible with MPO1 Machine Panel

Weight: 0.600 kg

Handwheel Compatible with MP02 Machine Panel

Weight: 0.250 kg

102-Key QWERTY Keyboard

This keyboard is available as an add-on option for the compact panel.

en-208536/A 2-7
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2.2 Typical NUM Power 1020/1040 Configuration

The basic configuration includes the following components:

NUM Power 1020 or 1040 CPU

Panel* (QWERTY, 50-key, compact, LCD) + video cable

Machine panel (optional, cannot be used with compact panel)

* Only the compact panel can be used with the Power 1020 CNC.

2.3 Typical NUM Power 1060/1080 Configuration

The basic configuration includes the following components:

NUM Power 1060 or 1080 CPU

Modax axis modules (number depending on configuration)

Panel (QWERTY, 50-key, compact, LCD) + video cable

Machine panel (optional, cannot be used with compact panel)

2-8 en-208536/A



General System Description

2.4 Multipanel Configuration (Power 1040/1060/1080)

The multipanel configuration (one CNC/two to four panels) includes the following components:

Basic configuration (except compact panel and LCD panel)
Additional panels (QWERTY or 50-key)
Multiplexer modules + cables and caps

'a: \_

oo

o>

2.5 Multi-CNC Configuration (Power 1040/1060/1080)

The multi-CNC configuration (one panel/two to four CNCs) includes the following components:

Basic configuration (except compact panel and LCD panel)
Additional CPUs

Multiplexer modules + cables and caps

AN
AN

=
S
o
O R\

1z
7

€n-208536/A 2-9



— Snum

2.6
2.6.1

System Architecture

NUM Power 1020 System with Compact Panel

Graphic
function

Memory

Communication
function

-«—» RS 232E/RS 422A/RS 485 serial interface

Compact panel

Optional keyboard

-«———m FIP network interface

Analogue
axes

CNC
function

ININRINN

PLC
function

—» Speed reference
-«——— Measurement
-«— Origin switch

A

en-208536/A

A A

Inputs

Outputs

[

-

Interrupt

Analogue inputs/outputs




General System Description

2.6.2 NUM Power 1040/1060/1080 System with CNC Panel or Compact Panel

CNC panel (3 types) Compact panel *

Graphic
function

Memory [ soooooooooooon oooo |
o000 % Optional keyboard
o oooo o

Communication [-——— RS 232E/RS 422A/RS 485/RS 4228 serial interface
function <«——» FIP network interface

——» Speed reference

An:)l(zgue -+——— Measurement
~e+— Origin switch
CNC

Inputs
function P

Outputs

MPO1 MPO02
machine panel machine panel
PLC

—

IR

A A 10000000000 4

Machine panel
extension
(I/O)

Remote
inputs/outputs

Interrupt
» Analogue inputs/outputs

*» The machine panel cannot be used with the compact panel.
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2.6.3 NUM Power 1020 System with PC Panel

) Memory
FTP41PC panel
RS 232E/RS 422A/
Communication RS 485 serial interface
function - -
- ™ FIP network interface
—» Speed reference
Analogue P KBD PC keyboard
axes -«——— Measurement 2 .
~«——— Origin switch DonooooDoooOn . 0o
0o00C aal
L oo—— &8l
CNC
function
- Inputs
PLC L
function -
A A > Outputs
Interrupt

» Analogue inputs/outputs
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General System Description

2.6.4 NUM Power 1040/1060/1080 System with PC Panel

Memory
FTP41PC panel
RS 232E/RS 422A/RS 485/
o RS 4228 serial interface
Communication | < >
function -«+— F|P network interface

— » Speed reference KBD PC keyboard

Analogue -«+—— Measurement E -
axes . ) ooooooooooooon
-+— Originswitch | googooo 8530

CNC - Inputs
function

Outputs

MPO1 MP02
machine panel machine panel

PLC
oo or 1
0B |omrm|B]| | 5 2SR sk doed
Machine panel

IR

A A
extension
(1/0)

Remote
inputs/outputs

Interrupt
» Analogue inputs/outputs
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3 Overall Dimensions - Installation

3.1 NUM Power 1020/1040/1060/1080 CPU and Modax 3-3
3.1.1 CPU and Modax Mounting Parts 3-3
3.1.2 Overall Dimensions and Attachments of
the CPU and one Modax 3-4
3.1.3 Overall Dimensions of the CPU and
Modaxes for NUM Power 1060/1080
Systems 3-5
3.2 14" Colour QWERTY Panels (CP30) 3-6
3.2.1 Panel Mounting Parts 3-6
3.2.2 Overall Dimensions of the Panel 3-7
3.2.3 Cutouts for Panel Mounting 3-8
3.3 9” Monochrome (MP20) and 10” Colour (CP20) 50-Key Panels 3-9
3.3.1 Panel Mounting Parts 3-9
3.3.2 Overall Dimensions of the Panels 3-10
3.3.3 Cutouts for Panel Mounting 3-11
3.4 LCD Panel - Monitor (FS20) and Keyboard (KBD30) 3-12
3.41 Panel Mounting Parts 3-12
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3.4.2.1 Keyboard/Monitor Assembly 3-13
3.4.2.2 Keyboard (KBD30) 3-14
3.4.2.3 LCD Monitor (FS20) 3-14
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3.5.1 Panel Mounting Parts 3-16
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3.5.3 Cutouts for Compact Panel Mounting 3-18
3.6 Multiplexer Module 3-19
3.6.1 Multiplexer Panel Mounting Parts 3-19
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3.7.1 MPO1 Machine Panel 3-21
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3.7.2.2 Overall Dimensions of MP02 Machine
Panel 3-24
3.7.2.3 Cutouts for MP02 Machine Panel Mounting 3 - 24
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3.8 Additional Components 3-25
3.8.1 Mounting of the 32-Input Interface Panel 3-25
3.8.2 Mounting of the 24-Output Relay Panel 3-25
3.8.3 Mounting of the Axis Interface Panel 3-26
3.8.4 Remote Input/Output Modules 3-26
3.8.5 Mounting of the Handwheel 3-27
3.8.5.1 Handwheel Compatible with MPO1
Machine Panel 3-27
3.8.5.2 Handwheel Compatible with MP02
Machine Panel 3-28
3.8.6 Overall Dimensions of the Sub.D
Connector Covers (Cables) 3-29
3.8.7 Overall Dimensions of the Axis
Connector Covers 3-29
3.8.8 Mounting of the 102-Key QWERTY
Keyboard 3-30
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Overall Dimensions - Installation

3.1  NUM Power 1020/1040/1060/1080 CPU and Modax

CPU weight: 6 kg
Modax weight: 6 kg
3.1.1 CPU and Modax Mounting Parts

A=~y

Y L ok

(-}

N
%

\

1 - CPU or Modax
2 - Attaching screw and washer (3)
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3.1.2 Overall Dimensions and Attachments of the CPU and one Modax
Lo T . A
! ! o
Co= = | v =
- - 6_5== > & 8 %8 Contact surface
il Rl
_ A 2 8
I | _‘ yo T o
1 | @‘ [\ Y
Zoom | Ii A
Reset €1
b
]
= @: @Q@:
L a— 0
o < 0
@D L — 3 B e n o
! |§| L] S |
ool [l o [ol
Y I — "
o_Je e e r 1
# \\\‘\ —T L -
p Tt ! |
Voo 0 AL
' ! o
' ! [ORN7]
' ' | | ol O 9
| B oy -1 | . Cls]
|] | _| B | | 8 o
A © | - o
05 |le o]l<85 ol o 83 e [
| = 40 = AE — E ;
T D g 110
YO
Front view Top view
REMARK It is not necessary to open the door except to add axis cards, modify the memory,

replace the input/output fuses or adjust the transmit power of the fibre-optic line.

A CAUTION

For correct ventilation, the CPU and the Modaxes must be installed vertically.
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Overall Dimensions - Installation

3.13 Overall Dimensions of the CPU and Modaxes for NUM Power 1060/1080 Systems

Overall dimensions for 1, 2 or 3 Modaxes added to the CPU.

- 222 _ » 334 o - 446 .
112 ‘1127‘1125 ‘112=ﬁ112> 112 ‘
L_o_l_VTJB_V [5 [61 [ 6] [A1 61 (61 [ 6]
] ] a] ] 0 a] O 0 0
000 |||l 000 | |lo_2f|[|=_° 000 || |lo_2 [l ]2 |[L||=_
00| Il 00|~ = e e

:|E:| T | = | T | =" | =" |
[ — [ — ((—») [ — [ —n fo—"
> — || || =] — | ||=]|| || =]
[ —) o — =" | =" | [ o— = | =" |
e | e |l |[==]]" || = e |I=]] |[==]]"
"o e | Ml e (] |==_||[]| |==* M 7= I "= ||| [==_||[]
:| }E == | = | = | =" |
=" | 1= | =" | = | =" | =" |
| || || (=] || || [=]|| || =]
= L Ul =_||U| | =_] L U | =_||U|[ =_]||U|| =]
LT LT T T T T
lnnJ U nJ o nJ T nJ T nJ o nJ T nJ UnnJ UnnJ
CPU Modax CPU Modax Modax CPU Modax Modax Modax
Power 1060 Power 1080 Power 1080
or 1080
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3.2 14" Colour QWERTY Panels (CP30)
Weight: 16.5 kg.

3.2.1 Panel Mounting Parts

1- Panel
2 - Edge trim
3 - Panel attaching screw and washer (8)

3-6 €n-208536/A




Overall Dimensions - Installation

3.2.2

Overall Dimensions of the Panel

-l

400 35

\ / for cables
\

97,

60
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Overall dimensions
with multiplexer module 40, |lq
and cables 185
- 340 _ =70
\
Clearance
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3.23 Cutouts for Panel Mounting

0
Al
(42}
y L
\ ‘ /
e *? o *? oo
‘ Cutout !
(@)] _ _ I
© -0 of A
vy ng _ ,(‘P _
To} (o]
(e2] [e0]
[aV} o
| 4 dia. 10 mm holes |
R 19
| 8 M6 holes |
3 45/ o1
\ \
Yy 7(‘? - 7(‘? o I
; | ‘
A 1 1 A
0
&
= - 451 -
- 466 _
A CAUTION

It is recommended to make sure that the enclosure supporting the panel provides IP65
insulation protection.
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Overall Dimensions - Installation

9” Monochrome (MP20) and 10” Colour (CP20) 50-Key Panels

3.3

Weight: 10.7 kg.

LX XX
UTTTTT

- Panel attaching screw and washer (4)

o £
o o
(7] c O
T &8
©
P L
fe)) —~ AN ™
c
=
[
=}
(]
=
©
c
©
o
-
™
(32}
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3.3.2 Overall Dimensions of the Panels
Em ]
[0[0[a]
o xg ui \ 5( ,T ~
& S 5
@ SHIFT|CTRL|  SPACE
DEEEEEEEEEED [resefroo 0] e
- 252 _, 70 |
— -1
I Clearance
i for cables
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|
\
ik 2
©
Y
=
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Overall Dimensions - Installation

3.3.3 Cutouts for Panel Mounting

»
Y | | Y
© —0— —Jo— -1 A
7\743* -
I
| Cutout
8 &
4 M6 hol ®
/ 6 holes 4 dia. 10 mm holes «
vy \ -
3 —0|— — 7["[ \
A | \ A
| o2
= 451 ;=
_ 466 _
REMARK The cutout dimensions are the same as for the compact panel. Only the

attachment holes differ between the two types of panels.

A CAUTION

It is recommended to make sure that the enclosure supporting the panel provides IP65
insulation protection.
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3.4 LCD Panel - Monitor (FS20) and Keyboard (KBD30)
Monitor weight: 4.2 kg
Keyboard weight: 1.7 kg

3.4.1 Panel Mounting Parts

- Keyboard KBD30
- Monitor FS20

- Monitor seal

- Monitor attaching screws and washers (6)

- Keyboard seal

- Keyboard attaching screws and washers (6)

OO WN =

A CAUTION

The liquid cristals contained in the LCD displays are a health hazard if spilled due to
breakage of the display.
In case of contact with the eyes or mouth, rinse immediately with a large amount of water.
In case of contact with the skin or clothing, clean with alcohol then rinse with a large amount
of water.
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Overall Dimensions - Installation

3.4.2 Panel Overall Dimensions
3.4.21 Keyboard/Monitor Assembly

The overall panel dimensions are determined from the keyboard/monitor assembly and the wiring constraints.

2
I
= = m

unnnnnnn°nnnnunnnnnnnnnnnnnnnnn&nnnnunnnn | |,

O \ ‘ 3
1 ﬂ

| e
° U7 g =y
H :: ::,‘, é::
h o
Ly "u"u::
u iess

3

1 - Keyboard/monitor connecting cable: The cable is2 m
long, limiting the maximum distance between monitor and
keyboard to around 1.5 m

2 - Power cable

3 - Video cable: Because of the minimum cable curve radius
of 110 mm, a clearance of 110 mm must be provided
under the keyboard.
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3.4.2.2 Keyboard (KBD30)
< 390 . 35, A
A A
© ©
8 8 g
— c =
| C 3
llll U : < O
o l ® I SRS
Y © -
I ./ A
| |
e
| X -
] v
3.4.23 LCD Monitor (FS20)
32,2
g 390 - > -
© [\
A < N
© [ ) © Te]
A
8 | ||
& Q
Al
L L | Y
[ T [T T T T[] |
Y |
Clearance
for cables
- 300 -
Y
Oy
[ |
I_| l_l
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Overall Dimensions - Installation

343 Cutouts for Panel Mounting
3.4.3.1 Keyboard (KBD30)
187.5 187.5
1 '
. e Y
S i Fx *
Al © e
0 <
T 6 M4 holes T
. \ ____ Cutout .
 / "L—‘Jf’" | y _4’_'4_ A4
A t _?_' | T
I Il
=1l 365 =
3.4.3.2 LCD Monitor (FS20)
186.5 .. 1865 .
[ ‘ I
)
A 7%7 i i
TR \ —
Cutout for
monitor
™ O o
o < o]
A N [aV]

/

-
‘

6 M4 holes

i
e

J s

oy

Y

Y

A

A CAUTION

It is recommended to make sure that the enclosure supporting the keyboard and monitor

provides IP65 insulation protection.
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9” Monochrome (MP10) and 10” Colour (CP10) Compact Panel

Weight: 11 kg.

3.5

Panel Mounting Parts

3.5.1

Panel attaching screw and washer (6)

1- Panel

2 -

A CAUTION

en-208536/A

The panel is not sealed unless the cover is installed over the front panel connectors.
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Overall Dimensions - Installation

3.5.2 Overall Dimensions of the Compact Panel
483 308 (for 10" 37
= s
9 1) o
Znom | SIS [ i
0 Eonala= |
T e |
e s % 2 |
N D o[ o[- @ ~ !
g LI !
[t [e]R] ] i
O EEng |
i = :
A o] |
‘ 266 (for 9")
A 271 e 180
80
_/7_ B A
I
' o
| 2
16 Clearance .~ |  -—-—- 11—
=T for cables of
©
Y Y
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3.5.3 Cutouts for Compact Panel Mounting

$ 7297 7297 ”V

\\ | i

Cutout

202
211.6

6 M4 holes
e

= 211.5

\i
A

L 211.5 = I
-

REMARK The cutout dimensions are the same as for the 50-key panels

. Only the
attachment holes differ between the two types of panels.

A CAUTION

It is recommended to make sure that the enclosure supporting the panel provides IP65
insulation protection.
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Overall Dimensions - Installation

3.6  Multiplexer Module
Weight: 1.580 kg

3.6.1 Multiplexer Panel Mounting Parts

1 - Multiplexer module
2 - Module attaching screws and washers (4)

REMARK The multiplexer module must be kept away from the panels:
- In multi-CNC configuration, locate the multiplexer as far as possible from the
panel (these two items are interconnected by a 50 cm cable),
- In multipanel configuration, locate the multiplexer modules at least 50 cm from
each of the panels.
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3.6.2 Overall Dimensions and Mounting Dimensions of the Multiplexer Module
- 360 -
= 348 =
\
ol oo
°— 1
| 4 dia. 5 mm holes | N
| for M4 screws 1 e
ol o1
| | 1 ‘
A
R 336 >l
Y
bel 5 -
A |
| (2]
‘ O
T} \ \
3

/ 145
Clearance for

cables
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Overall Dimensions - Installation

3.7 Machine Panels (MP01 and MP02)
3.7.1 MPO1 Machine Panel
Weight: 2.200 kg unequipped (add 0.300 kg for the extension and 0.515 kg for the handwheel).

3.71.1 MPO1 Machine Panel Mounting Parts

1 - Machine panel
2 - Machine panel attaching screw (4)
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3.71.2 Overall Dimensions of MP01 Machine Panel
P 483 _
A
O000O000oa | O
. [l
~ O (]
N~ @ 000 004
Clj J D J B ‘ﬁ : - 77
— OOOOOO0O0O 3 |
| OO0 .
‘ 280
A e
_ | mmmm e L _ ! Overall dimensions with
a8 A ! | the extension connecting cable
™~ o | |
| m [ |
Yy L : ! Overall dimensions without
A extension
3.7.1.3 Cutouts for MP01 Machine Panel Mounting
W I |
,,,,, 7? 4 7? J—
© / 4 M6 holes -
S 3
,,,,, 70 i 70 J—
I \ |
A | |
\ \
i 451 =
466 >\
/\ CAUTION

It is recommended to make sure that the enclosure supporting the panel provides IP65
insulation protection.
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Overall Dimensions - Installation

3.7.2 MPO02 Machine Panel
Weight: 1.5 kg (depending on the configuration, add 0.250 kg for the handwheel)

3.7.2.1 MPO02 Machine Panel Mounting Parts

1 - Machine panel
2- Seal
3 - Machine panel attaching screws and washers (6)

A CAUTION

When installing the panel on its support, make sure the ribbon cable interfacing the
keyboard and card and rewritable labels are not caught between the seal and panel support.
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3.7.2.2 Overall Dimensions of MP02 Machine Panel
P 390 _ 55 11 48
A R
N lolele]e ° |
0 OO0 000 00O '
© 25 e | im i
3 @ 00 00 DOK | 3
h ol r S S r ,
vl O O C [o]e]e]e) I E
| p@[JoocoooOOTs JE=R
77— - — UV
Clearance
for cables
3.7.23 Cutouts for MP02 Machine Panel Mounting
187.5 187.5
I '
] b : "¢
A | _ I o
Iy “t’ ! ‘i’" T 4
All © ~—
0 N <
T 6 M4 holes T
. \ ____Cutout
 / ‘-V——J?-- _i _‘ —é—'¥ \ 4
! i ' T
0 I
=1l 365 =
A CAUTION

insulation protection.

It is recommended to make sure that the enclosure supporting the panel provides IP65
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Overall Dimensions - Installation

3.8 Additional Components
3.8.1 Mounting of the 32-Input Interface Panel

Weight: 0.300 kg.

A

86

Mounted by snapping to extrusions complying with standards EN 50022 (or NF C 63-015) and EN 50035
(or NF C 63-018).

REMARK Tighten the cable attaching screws in the terminals to a maximum torque of 0.4 Nm
(IEC 947.1).

3.8.2 Mounting of the 24-Output Relay Panel

Weight: 1.050 kg.

A A
(=

[
L

98

96
—

B
|<

.f

9 376 >

Mounted by snapping to extrusions complying with standards EN 50022 (or NF C 63-015) and EN 50035
(or NF C 63-018).

REMARK Tighten the cable attaching screws in the terminals to a maximum torque of 0.4 Nm
(IEC 947.1).
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3.8.3 Mounting of the Axis Interface Panel

Weight: 0.230 kg.

m
m
S
m
o
om0 1000 wrsv BT aomes
- o nomessE P fappssst
|_|.:| |—|EI g52E Sogezzis
Tveon 85 gs5a===2
O
0 lgl:u:n:u:u:n:u:u:n:u:u:n:u:u:n:u:l l%l:ll:l o |%|:||:| M?E:,__
FEvi < cfiiiijscs 3f§ 83: og
|
55 3 ERRRR S E2E 505
on"m CAPTEUR g REF VIT. BUTEE C—
( z ( e
[ memmee @1 1O : @1 1OQ] (O
-t P

Mounted by snapping to extrusions complying with standards EN 50022 (or NF C 63-015) and EN 50035
(or NF C 63-018).

REMARK Tighten the cable attaching screws in the terminals to a maximum torque of 0.4 Nm
(IEC 947.1).

3.84 Remote Input/Output Modules

Refer to the remote input/output module manual.
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Overall Dimensions - Installation

3.8.5 Mounting of the Handwheel

3.8.5.1 Handwheel Compatible with MP01 Machine Panel

Overall dimensions

108
\
dia. 90

BI=

Y i

A = uy = _ 2508 | |
T — -— -
> 108 57 42
-t > - >
Cutouts
Handwheel attachment with plate Handwheel attachment without plate
4 M5 holes dia.

©

\ 67 mm hole 3 dia. 4.2 mm holes
]
0 dia. 28.7 mm hole
N~

89
\

A

A
Y

A
Y
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3.8.5.2 Handwheel Compatible with MP02 Machine Panel

Overall dimensions

Cutout

3 dia. 4.2 mm holes

dia. 28.7 mm hole

3-28
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Overall Dimensions - Installation

3.8.6 Overall Dimensions of the Sub.D Connector Covers (Cables)
- C Lt <—>B
Mel &
O
Ol
O
el v
Number of contacts A B C
9 31 16 41
15 53 16 38
25 53 16 45
37 70 24 51
REMARK The dimensions given in the table are rounded off and correspond to the product
line of a particular supplier. They could differ slightly for other suppliers.
3.8.7 Overall Dimensions of the Axis Connector Covers
- 74 .- <18,
I A
I, <t
\ —
[[lelll Y
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3.8.8 Mounting of the 102-Key QWERTY Keyboard
Sy 30 o -t M 483 >
Yl = - Cutout: 446 -l
- v [/ Ly
} N L : A
g @]FI_I—HDDDDWDDDDWDDDDP“I%{%{%}B |
o © ) () () () () () () () () () () () () () () () () (B =
& [ § | [ () () () () () () () () () (O () (I U000 | 3
( L CIUOOOOOIOIOIOIO]ON0) VOO0 | 3
[ o UOOIOOOOIOOOIOUE 5 D[
/ CIIC L | () () CI0I0) B
Y Y :l;:::::::::::::::::::::::::if:::::::::::::::::::::::i;* n"
- \ I \ A
ol 30| 211.5 -l 211.5 -
8 x 2 foam seal 6 dia. 5 mm holes for M4 screws
Drill the seal
3.9 FTP41 PC Panel

Refer to the FTP 41 PC Panel Manual.
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4 Component Preparation

4.1 Preparing the CPU and Modaxes 4-3
411 Connecting or Replacing the Battery 4-3
4.1.1.1  Opening the Fuse/Battery Cover 4-3
4.1.1.2 Connecting the Battery 4-4
4.1.1.3 Replacing the Battery 4-4
41.2 Opening the Cover Plate 4-4
41.3 Adding Axis Cards 4-8
41.4 Replacing a Memory Module 4-11
41.5 Adjusting the Optical Fibre Transmit Power 4 - 13
41.6 Setting the Address of a Modax 4-13
4.2 Preparing the Compact Panel (MP10 or CP10) 4-14
421 Removing the Rear Cover 4-14
422 Relocating the Keyboard Connector 4-15
423 Installing the Key Customisation Label 4-16
4.3 Preparing a Machine Panel (MPO1 or MP02) 4-17
4.3.1 Machine Panel (MPO1) 4-17
4.3.1.1 Assigning an Address to the Panel 4-17
4.3.1.2 Installing the Handwheel 4-18

4.3.1.3 Installing the Machine Panel Extension 4-19
4.3.1.4 Setting the Optical Fibre Transmit Power 4 - 20
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43.2 Machine Panel (MP02) 4-23
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4.3.2.2 Installing the Handwheel 4-23

4.3.2.3 Setting the Optical Fibre Transmit Power 4 - 24
4.3.2.4 Installing the Key Customisation Strips 4-25

4.4 General Operations 4-26
441 Replacing Fuses 4-26
4411 NUM Power CPU Fuses 4-26
4.41.2 CPU and Modax Input/Output Card Fuses 4 - 26
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Component Preparation

4.1 Preparing the CPU and Modaxes

CPU

Operations that can be performed on the CPU:

- connecting or replacing the battery (see Sec. 4.1.1),

- adding axis cards (see Sec. 4.1.3),

- adding an SRAM memory module (see Sec. 4.1.4),

- adjusting the optical fibre transmit power (see Sec. 4.1.5),

The last three operations require opening the cover plate (see Sec. 4.1.2).

Modax

Operations that can be performed on a Modax:

- adding axis cards (see Sec. 4.1.3),

- adjusting the optical fibre transmit power (see Sec. 4.1.5),
- setting the Modax address (see Sec. 4.1.6).

The first two operations require opening the cover plate (see Sec. 4.1.2).
411 Connecting or Replacing the Battery

41.11 Opening the Fuse/Battery Cover

Remove the screw and take off the cover.

Lol

ﬁl\ Screw
Fle@s)el

EI >
Fe i Cover
Location of the fuse and battery:
1
2
)
R(ege( 3

L2
LiooolL3
Def 0 0 O Pwr]
Fail

com

0
1 - Battery

2- Fuse
3 - Battery connector
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4112 Connecting the Battery

Make sure battery (1) is connected (3).

If not:

Remove the battery from its housing, connect it, checking that the connector
is in the right direction, and reinstall it in its housing.

41.1.3 Replacing the Battery

A CAUTION

The battery must be replaced within 15 minutes or the data in the RAM may be lost. A
special capacitor continues to supply the SRAM modules for that time.

Remove the battery from its housing and remove connector (3)

Connect the new battery, checking that the connector is in the right direction
and place it in its housing.

4.1.2 Opening the Cover Plate

Remove the two screws and swing open the cover plate.

Screws
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Location of the ltems Concerned by Work Inside the CPU

205624.A.

1 - Sockets for memory modules

2 - Optical fibre transmit power adjustment switches
3 - Axis cards

4 - CPU/Modax interface card
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Location of the ltems Concerned by Work Inside a Modax

4-6

L]

L

G

~Jmg
=

o8

en-208536/A

1 - Optical fibre transmit power adjustment switches

2 -

Axis cards
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Location of Fuses Inside the Cover

O
®)

i
/

\\\H D__|£|D
[
]
[
[]

no
O

e—i e i ——

— 520 0ok,
—  |O[] o] al]
= [ ] O[] 3]

O

1 OO O
| o o

O
O
OI:I

I 1

@)

D -

O1
Q

1 - Input power supply protective fuse
2 - Output power supply and overvoltage protective fuse
3 - Spare fuses

REMARK The greyed part corresponding to the PCMCIA card drive is optional in the CPU
and does not exist in the Modax. The input/output card is optional in the Modax.
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41.3 Adding Axis Cards

Refer to the layout diagram (see Sec. 4.1.2).

Remove the two screws and take off the card retaining bar.

4-8 en-208536/A
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Remove the screw and remove the card slot blanking plate.

Screw

Blanking
plate

The axis cards are inserted from the bottom up.

Install the new card and tighten the screw.

Axis card

A CAUTION

When inserting a new card, push it straight into the connector so as not to damage the
connector pins.
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Install the bar and tighten the screws.
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41.4 Replacing a Memory Module

Refer to the layout diagram (see Sec. 4.1.2).

Remove the module to be replaced: pull on tabs (1), tilt and remove
module (2).

REMARK If the module to be removed is not the last one, remove all the modules after it that
prevent it from being tilted and keep them in the order removed.

Position the new module in the socket with the polarising slot on the right.

Polarising slot
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Position the module at a slant in connector (1) and swing it up to vertical
position until it snaps into place (2).

Reinstall in their initial order any modules removed.
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415

Adjusting the Optical Fibre Transmit Power

The adjustment is made on switches (see Sec. 4.1.2) according to the length of the optical fibre cable:

Optical fibre cable length

Switches setting

=F

L<15m
1 2 3
ON
15m<L<30m bﬁb
1 2 3
ON
L>30m bbE
1 2 3

4.1.6

REMARK

Setting the Address of a Modax

When one or more Modaxes are connected to the CPU, the last Modax must mandatory be assigned address 0. The
other Modaxes can be assigned either address 1 or 2.

Address 0 on the last Modax forces a line loopback, thereby avoiding a cap.

Modax 1

Modax 2

Modax 3
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4.2 Preparing the Compact Panel (MP10 or CP10)

Operations that can be performed on the compact panel:
- Relocation of the DIN connector (see Sec. 4.2.2),
- Installation of the key customisation label (see Sec. 4.2.3).

These operations require removing the rear cover (see Sec. 4.2.1).

4.2.1 Removing the Rear Cover

Remove the three screws and take off the cover.

Cover

Screws Rear view

Location of the items concerned by the operations:

Label installation slot

AL

DIN connector support
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4.2.2 Relocating the Keyboard Connector

The compact panel is equipped with a keyboard connector (5-contact DIN connector) accessible on the front after
removing the cover.

This location of the DIN connector corresponds to occasional use of a PC type keyboard (seal not ensured when the
cover is removed).

For permanent connection of a PC type keyboard, the DIN connector can be moved to the back of the panel:

DIN connector support
attaching nuts

DIN connector located on the front DIN connector relocated on the back of the panel

Unscrew the two DIN connector support attaching nuts.

Turn over the support and reinstall the nuts.
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4.2.3 Installing the Key Customisation Label

The compact panel has six cutomisable keys. The key assignments are identified by a label at the rear of the panel.

Customising the Label Supplied with the Compact Panel:

E/( _____ ) 18
- | ' 18
Marking areas fmmm e o - 1

. . 18
. ' 18
. ' 18

. . 18

The label can be customised by transfers (Letraset type), Universe 54 font, pitch 12.

Installing the Label on the Rear of the Compact Panel:
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4.3 Preparing a Machine Panel (MP0O1 or MP02)
4.3.1 Machine Panel (MPO01)

4.3.1.1 Assigning an Address to the Panel

Set the address on the thumbwheel: address 1 to 4, different for
each panel.
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4.3.1.2 Installing the Handwheel

The handwheelisinstalled onthe machine panel withoutits bezel (remove the cap by cutting the plastic pins with cutting
pliers):

1 - Handwheel body
2 - Attaching screw
3 - Bezel attached by screw

A CAUTION

The handwheel could interfere with installation of the key labels.
It is therefore recommended to install the labels (see Sec. 4.3.1.5) before the handwheel.
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43.1.3 Installing the Machine Panel Extension
The machine panel extension is installed at the rear of the machine panel.

It requires removing the enclosure.

1 - Machine panel

2 - Machine panel extension
3 - Enclosure

4 - Screws (8)

5- Spacers (5)
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4.3.1.4 Setting the Optical Fibre Transmit Power

The setting is made on the rear of the machine panel according to the optical fibre cable length:

il

Optical fibre cable length Switches settings

m0s
m0-

L<15m
O 1
ON

mls3
O 2

15m<L<30m
0
ON

Cim 3
w02

L>30m m1
ON
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4.3.1.5 Installing the Key Labels

The keyjOn the machine panel are not engraved. Their assignment is specified by installing a set of labels in windows
1 to 7 at the rear of the machine panel.

These labels can be:
- the standard labels provided by NUM,
- labels customised for the user.

Set of Labels Supplied with the Machine Panel

O T O O O O O O T O T
1 10 100 1000 10000 ILL P Window 1
e
N N N M M M M M N N N JOG label
O T O O O O O O T O T Window 1
customisable
Mo1 Window 2
© “ o s | windows
A ) A i i i i i i ) ) turning
Window 4
z- Z+
. ) . r\f\J L L L L ) . | turning
9} T T ™ ™ ™ ™ ™ ™ T 9} Window 5
X c- .
turning
9} T T T T T T T T T 9} .
Window 3
Y+ ' 1l Z+ 1l 1l 1l 1 1 / mllllng
Axis
X- "\ X+ Window 4 control
L R L i i i i i i . L | milling labels
Y v . Window 5
. . . i i i i i i . . milling
9} T T ™ ™ ™ ™ ™ ™ T 9} m —
" " " ' ' ' ' ' ' " " " Windows 2 to 5
9] T T T T T T T T T 9] T customisable
O TO TO TO O TO O O ' Window 6 Machine function
" " " ) customisable label
:g> D X Window 7
Mode label
v v v ’ Window 7
. " " | customisable ]

en-208536/A 4-21



— onum

Installing the Labels at the Rear of the Machine Panel:

Customising the Labels

The labels can be customised by transfers (Letraset type), Universe 54 font pitch 12.
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4.3.2 Machine Panel (MP02)

4.3.2.1 Assigning an Address to the Panel

The card number (1 to 4) is set on the 10-position rotary switch at the rear of the panel.

O

[
mm ——p|O O

DOm0 0000

o
o

Set the panel address on the switch.

4.3.2.2 Installing the Handwheel

The handwheel is installed on the panel (remove the cap by cutting the plastic pins with pliers):

1 - Handwheel body
2 - Attaching screw
3 - Bezel attached by screw
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4.3.2.3 Setting the Optical Fibre Transmit Power

The setting is made on the microswitches at the rear of the panel according to the optical fibre cable length.

-m08
N
«m

CQ

= o
= ——
[nfviielelelele :
Optical fibre cable length Switches settings
ON
0.25m<L<15m ?%%

ON
15m<L<25m bEb
1 2 3

ON
25m<L<40m bbﬁ
1 2 3

4-24 en-208536/A



Component Preparation
. ________________________________________________________________________________________________________________________________________________________|

4.3.2.4 Installing the Key Customisation Strips

The panelincludes five types of rewritable strips for customising the keys. The key assignments are made by installing
a rewritable strip at the rear of the panel.

These strips can be:
- blank rewritable strips,
- printed rewritable strips.

Each strip can be customised using transfers (Letraset type, Univers 54 font, pitch 12).

J U

~

= |
uguixjeleIerexe) >,

o

REMARK The card is not shown in the above figure.
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4.4 General Operations

4.41 Replacing Fuses

Accessible fuses:

Location Characteristics
NUM Power CPU Fast-blow 4 A, 5x20 glass fuses
CPU and Modax Very fast-blow (FF) 10 A, 5x20 fuses - spare fuses are provided on the card
input/output card Use only very fast-blow (FF) fuses
(CP20) 10" 50-key panel Fast-blow 2 A, 250 V, 5x20 glass fuse
(FS20) monitor of the LCD panel 2.5 A, 250V, 5x20 glass fuse
(CP10) 10" compact panel Fast-blow 2 A, 250 V, 5x20 glass fuse
MPO1 machine panel Fast-blow 500 mA, 250 V, 5x20 glass fuse
MPO02 machine panel Slow-blow 500 mA, 250 V 5x20 glass fuse
4411 NUM Power CPU Fuses

Refer to the layout diagram (see Sec. 4.1.1.1)

Unscrew the fuse-holder cover (quarter-turn fastener).

Replace the blown fuse.

Install and screw on the fuse-holder cover.

4.41.2 CPU and Modax Input/Output Card Fuses

Refer to the layout diagram showing the fuses inside the cover (see Sec. 4.1.2).

Replace the blown fuse (the card contains two spare fuses).

4.41.3 (CP20) 10" 50-Key Panel Fuse

Unscrew the fuse-holder cover (quarter-turn fastener).

Replace the blown fuse.

Install and screw on the fuse-holder cover.
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4.41.4 (FS20) LCD Panel Monitor Fuse

Unscrew the fuse-holder cover (quarter-turn).

(T
Replace the blown fuse.

Rear view

Install and screw on the fuse-holder cover.
o

HHHHH|lH|lHHHHHHHHHHHHHHHHHHHHHHMHHHHHHHHHHH
/

4415 (CP10) 10" Compact Panel Fuse

Unscrew the fuse-holder cover (quarter-turn fastener).

Replace the blown fuse.

Install and screw on the fuse-holder cover.

4.4.1.6 MPO1 Machine Panel Fuse

Replace the blown fuse.

o
|£| =1 O O
Rear view
4417 MPO02 Machine Panel Fuse
Replace the blown fuse.

of
I

B o—m
B8 ——

{I@@O000J

Rear view
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4.4.2 Wiring of the Watchdog, Safety Daisy Chain

The watchdog (WD) is the machine processor status signal. When WD = 0, the machine processor is faulty and the
programmed safety devices are therefore triggered.

The watchdog outputis setby PLC programming: WD is the first output (OUT.0) of the CPU or machine panel extension.

A CAUTION

The CNC may continue to control the axes when WD = 0, which could cause problems
(collisions, etc.).

The WD output must therefore be wired in the safety chain so that when WD = 0, power
supply to the axes is cut off.

The system should remain on, to allow troubleshooting and setting of certain logic inputs
(which are not the only possible cause of failure).

To avoid undue movements, take all due precautions related to drop-out of the power
contactor (loss of CNC ready signal, watchdog low, or emergency stop):

- Immediately brake the axes at maximum torque if this option is available on the drive,
or the drives will be disabled,
- Immediately brake the motors driving unbalanced axes.
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Recommended safety daisy chain:

CNC ready

WD

CNC on

L—/ Off pushbutton

A\ On pushbutton

Power supply

7 WD monitor

7 CNCr monitor

CNCr monitor

WD monitor

CNC on

CNC on

WD monitor

CNCr monitor

Power supply

CNCr: CNC ready

This diagram is used to check that the WD and CNCr relays are not operated at power on.

No timeout reused.

Powering up of the CNC is not enabled unless the watchdog and CNCr relay are deenergised.

When the CNC is on, the PLC programme closes the CNCr relay.

Power application is determined by the presence of WD and CNCr.
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5.1  CNC/Peripheral Interconnections
5.1.1 Description of the NUM Power 1020/1040/1060/1080 CNC

=
»

®

?

10

?

0000

?

g

30

o e
®
~

|

1 - Power supply connector
2 - "Serial 1" port
3- "Com" serial port
4 - "Serial 2" port
5- Interrupt/analogue I/O
6 - Analogue axes
7 - Modax interface port
8 - Panel video connector
or axis card in a CNC without Modax
9- Inputs
10 - Outputs
11 - Fibre-optic transmitter/receiver
12 - PCMCIA port
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5.1.2 Description of a Modax

cnum

@

Sync
S Secuo 00 Pw|

3m

|
o] é’@

@

2
5

@

D

|
|

o o e o o0 ael e o Bl e o0l @

D

D

D

I

I
[

@

:

1 - Power supply connector

2 - Analogue axes

3 - CPU/Modax interface ports
4 - Inputs

5- Outputs

6 - Optical fibre transmit/receive

5-4 €n-208536/A




Interconnections

5.1.3 CPU/Modax Wiring Diagram
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& a1 7
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AU LR m L

L,EI @@ IeDI of| 115 ey
s | == 1,
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ey ]| [ [y, e
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L o Jele ||| III| [l ——; Eiv_‘l |
o Jele el || ':ll 19"~ Drle |
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el || [l L) el
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el | [==re|i ' 7T—r
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1 - CPU/Modax or Modax/Modax connection
(cable supplied, length 0.2 m - P/N: 260205352)
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General Block Diagram of Connections with the CNC or Compact Panel

FIPWAY network |-

Machine panels

Remote 1/0O
module

'© 00 00 000 ooogl

L & Ejooooo000 §

-

C
00 0o ooo ooon - T

|
@ |o of8 88 B35 3888 —
A

Machine tool -

Power cabinet | q—
Automatic controls

REMARK

5-6

FH EEe O

——
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Printer

O
4

il

QWERTY panel

en-208536/A

50-key CRT panel

LCD and keyboard panel

A machine panel cannot be used with the compact panel.
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5.1.5 General Block Diagram of Connections with PC Panel

PC panel

FIPWAY network | -

onu
Remote I/O @
Machine panels modules EI.; R
E 3 - | . c a\l
90 — D@é g
O O Em—— m ; Im
L () EJoooo00ILl — 0 S i< [—]&
A N Analogue
— | e @@‘ > inputs/outputs e —
‘09 External interrupt 0 -
S O
L —
— . Analogue axes ~ N | e—
_ C S See Sec. 5.1.6 h =)
Machine tool | | o Jrie (—
Power cabinet | «—| |0 [C=5re ==
Automatic controls oo iel — =
: [S—]
& —]
>
; [S—]
3 L=
-]
| Handwheel ln_nJ
[

5.1.6 Axis Connection (on CPU or Modax)
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Servo-drive
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Encoder or

scale

en-208536/A 5-7



— onum

5.2 NUM Power 1020/1040/1060/1080 CPU

ANUM power CNC includes a CPU and one to three optional Modaxes (axis and input/output extension modules). The
table below gives the possible configurations depending on the type of CNC.

Communication function

The NUM Power CPU communicates with peripheral devices via the Com, Serial1 and Serial2 serial ports.

The table below gives the communication protocols used on the serial ports depending on the type of configuration:

Configuration Serial ports Protocols

Power 1020 Com RS232E
Serial 1 RS232, RS422 and RS485

Power 1040/1060/1080 Com RS232E
Serial 1 RS232, RS422 , RS485 and RS422 synchron
Serial 2 RS232, RS422 and RS485

PLC function

The NUM Power CPU manages the machine environment via inputs and outputs:

- 32 inputs and 24 outputs with the 32-24 I/O card or 64 inputs and 48 outputs with the 64-48 1/0O card,

- 32inputs and 24 outputs or 64 inputs and 48 outputs per Modax fitted with an input/output card (see table above),
- remote inputs and outputs connected by a fibre-optic link.

The machine panel extension can manage an additional number of 32 inputs and 24 outputs.

An analogue I/O connector allows connection of the NUM Power to:

- twointerrupt inputs,

- one analogue output,

- two analogue inputs.

CNC function

The NUM Power uses the CNC software to manage part programmes and machining data, compute paths and speeds
and monitor axis movements.

Panel management function

The NUM Power CPU manages the VDU and keyboard.
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Mass memory function

The NUM Power CPU stores the operating programmes in flash memory and the machine processor programmes and
user files in RAM with backup.

Backup of the files in RAM is ensured by a battery.

A CAUTION

The battery must mandatorily be replaced (see Sec. 4.1.1) after 5 years of use (connected).

REMARK An alarm is programmed to draw the operator’s attention at the end of the five-year
period. This alarm is triggered on the CNC screen by setting of bit E_BAT
(%R14.1) of the CNC/PLC exchange area.

5.2.1 Power Supply (CPU and Modax)

Power supply voltage 24 VDC nominal (20-30 VDC)
Maximum CPU power 70 W
Maximum Modax power 45 W

24 VDC |
power supply |

M5 holes —

Top view

1 - Power cable (see Sec. 6.5.1)
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5.2.2 Connection to the CNC or Compact Panels

5.2.2.1 Connection to the Panels in the Basic Configuration

The minimum video cable curve

1- Video/panel cable (for lengths, see tables)
2 - Compact of CNC panel

radius is 110 mm.

The video/panel cables are available in two versions:
- video interconnection kit (for wiring, see Sec. 6.6),

- video cable assembled.

Video interconnection kits:

Length P/N Length P/N

5m * 206203223 30m 206203231
10 m * 206203225 40 m 206203233
15m 206203227 to order 206203235
20m 206203229

* Only the 5 and 10 m cables can be used to the compact panel.

Assembled video cables:

Length P/N Length P/N

5m 206202394 10m 206202395
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Multipanel Configuration (2 to 4 panels)

5.2.2.2

Differences with respect to the basic configuration
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1- 50 cm video cables: 1, 2 or 3 (P/N 206 202 620)

Multiplexer modules: 1,2 or 3
3 - Caps: 3 per multiplexer module on connectors CN1, CN2 and CN3

4 - Video cables: 2, 3 or 4 (see Sec. 5.2.2.1)
This configuration is not possible with LCD or compact panels.

2 -

REMARK
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5.223 Multi-CNC Configuration

Differences with respect to the basic configuration

Panel

Minimum video cable curve

(H
(HH
T @ radius: 110 mm

\
- | — | —
S i 0 O
::Eh:.()():h ooo 000
et —I| oo —I| 00
[ i CNC4 CNC3 —J CNC2 —J CNCH
| o—) —
L) 1 || [= L=
a ah — = _ =
! :::_1_:_3__,== [w=) [am]
pr H_J H_;
Laooon i i
L __u
1- 50 cm video cable (P/N 206 202 620)
2 - Video cables: 2, 3 or 4 (see Sec. 5.2.2.1)
3 - Caps on unused connectors: 1,2 or 3
4 - Multiplexer module
REMARK This configuration is not possible with LCD or compact panels.
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5.2.3 Fibre Optic Cable Connecting the CPU to the Modaxes, Machine Panels and
remote Input/Output Modules

The CPU is connected to the Modaxes, machine panels and remote input/output modules by a fibre-optic ring as shown
in the diagram below:

] Rec Em|' ]Rec  Em 1
(ﬁ (Lo 11 o 11 6 |
onum | [Snum

|7Rec 09 Rec Rec
oo o) El HH [_.. oo [_.. oo

= e L 0N B |
E—— E— @Em Em Em
_ D O T ED

< (— ——

, (— ( ) )
O] DoOogEm [ ( ) )
@E 00 (m < — — )
O|ooo Rec | C ) | [¢ ) L L )
©|:n:n:| Ui oo gw [ | [ | [c=>
O O= | |boooooog|O (] (=] S—)
—D [—
[— [—
| |

L | L] &3 L] &3

(G ()]
o L nJ L nJ

1 - Optical fibre
The minimum optical fibre cable curve radius is 50 mm.

The transmit power must be set according to the length of the optical fibre connecting the transmitter of an item to the
receiver of the nextitem (see Sec. 4.1.5 for the CPU and Modaxes, Sec. 4.3.4 for the machine panels and the remote
input/output module manual)

The machine panel address is set on a thumbwheel (see Sec. 4.3.1), and the remote input/output module address is
set on switches (see the remote input/output module manual).

When the fibre-optic link is not used, connect the transmitter to the receiver by an optical fibre:

ec o
0
Em

U

oo

(]

R
i
B

(]
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5.24 Analogue Inputs/Output and Interrupt
5.2.4.1 General

Analogue Inputs

Two inputs can be dedicated to connection of resistive potentiometers

Typical potentiometer rating 10 kQ

Resolution 0.025 percent full scale

Power supply + 10V /10 mA maximum

Analogue output

Output voltage -10/+10V
Minimum load 2 kQ
Resolution 305 pVv

External Interrupt

Maximum currentdraw 20 mA
Minimum currentrequired 10 mA
Inputon 24V Logic "0" between 0 and 4.7 V
Logic "1" between 18 and 27 V
IT time Programmable: T1 = 0,5/250/500/2220/4440 ps
Masking between two ITs Programmable: T2 = 1/500/1000/4000/8000 ps

Interrupt timing diagram:

Rising edge active _I—l I—l_

|4 t>T1

Falling edge active

5-14 en-208536/A
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5.24.2 Analogue/IT Link Connecting Diagram

6 1
Analogue data:
ii—— spindle speed
[0 s and feed rate
override
O 00 potentiometers,
D @ temperature probe
C_J
S Analogue
J process
| R control:
m E] spindle,
flow control
H Two interrupts

1- Analogue I/O - interrupt cable (see Sec. 6.3)
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5.2.5 Communications

5.2.5.1 General

Serialline RS 232E

Multistandard serial 1 line RS232, RS 422A, RS 485 or RS 422 synchronous (Serial)

Multistandard serial 2 line RS232, RS 422A or RS 485

Data rate 1200 bit/s to 115 kbit/s for standards RS 232, RS 232E, RS 422A and RS 485

2 Mbit/s for standard RS422 synchronous

The serial lines allow the CPU to exchange data with peripherals such as a PC, a diskette drive and/or a printer.

5.2.5.2 Serial Line Connection Diagram

— O 1 NUM
T — or
Seriall 08 Com user
N e applications
Serial2 _|L] | @\
T \ or PC panel or
T ) peripheral
)
[
|y )
R [ S
—
H [ole e elocioisielocisiel] A
----- oca
|| : aad]
&dl |

1 - Serial interface cable
- RS 232E (see Sec. 6.1.1)
- RS 232 for NUM applications (PLCTool, etc., see Sec. 6.1.2)
RS 422A (see Sec. 6.1.3)
RS 485 (see Sec. 6.1.4)
- RS 422 synchronous (see Sec. 6.1.7, not available on 1020)

REMARK The serial lines are to be configured using the serial line parameter setting utility
(see the Operator Manual).

A CAUTION

The cable length must be consistent with the RS xxx standard concerned
(length limited by data rate).
In synchronous mode, the real data rate is equal to twice the bit rate.
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5.2.6 Analog Axes

5.2.6.1 General

Number of axes controlled NUM Power 1020 or 1040: Maximum 6
NUM Power 1060: Maximum 8
NUM Power 1080: Maximum 31

Servo-drive analogue output 1 -10 V/+10 V 14-bit + sign output per axis

Switch contact 1 24 V input per axis (20 to 30 V including 5 % ripple)
Switch input impedance 2.15kQ (2t0 2.5 kQ)
Switch input current 11 mA minimum

The axis interfaces allow the CNC to control the axes: control of the servo-drives and processing of the encoder data.

There are four types of axis measurements

- incremental measurement,

- absolute measurement by SSI link (synchronous serial interface),

- measurement by rule with encoded distance reference marks,

- combined measurement: absolute measurement by SSI link + incremental measurement.

Position Sensors Approved by NUM

Incremental sensors: ROD 428B (HEIDENHAIN, DG 60L (STEGMANN), ENH 2E7C55 (CODECHAMP) and
C3158-05 (MCB).

Incremental rule with encoded distance reference marks: LS 706C + EXE 612 (HEIDENHAIN).
Single- and multiturn SSI absolute encoders: ROC 424 (Heidenhain), AG 66 and AG 661 (STEGMANN)
Combined encoders: ECN 1313 + 1BV 610; EQN 1325 + IBV 650; ROC 412 + IBV 610 and RCN 619 (HEIDENHAIN).

Requirements Concerning Sensors and Their Power Supply

The installation of a sensor is subjected to several requirements:

- minimum sensor power supply voltage (see Sec. 5.2.6.2),

- maximum frequency above which the signals provided by the sensor are no longer counted with accuracy by the
system (incremental channels, see Sec. 5.2.6.3),

- maximum available current for supply of the sensors (see Sec. 5.2.6.6).

These requirements determine:

- the minimum power cable size,

- the maximum cable lengths,

- the need or not for an external power supply.

In the case of incremental, SSI and semi-absolute combined encoders, the origin switch must be set after installation.

Consumption of the Axis Interface Module

The specific consumption of the axis interface module is:
- 14 mA maximum on the sensor power supply ("Power on" LED),
- 7 mA maximum on the switch power supply ("/SWITCH" LED)
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5.2.6.2 Voltage Across the Sensor

When installing a position sensor, it is necessary to provide the minimum power supply voltage related to the type of
sensor used.

5 VDC Sensors

When the NUM power supply is used, the voltage across the sensor is given by the equation:

Vs =4.95 - (0.45 + 36.8 x 10° x L/S) x |

where:

- Vs (in V) is the voltage across the sensor,

- L (in m) is the cable length (one way only),

- 8 (in mm?) is the power conductor cross-sectional area,
- 1 (in A) is the current through the sensor.

The minimum wire size of the power supply conductors is calculated from the maximum current through the sensor,
the minimum voltage across the sensor and the required wire length.

It is recommended not to use wires with a cross-sectional area above 2.624 mm?. If a larger size is required, the use
of an external power supply located near the sensor can reduce the required wire size.

Example of a 5V + 5 percent sensor, current rating 220 mA

The computed voltage (Vs) must not be less than 4.75 V.

The table below gives the calculation results obtained for different cable lengths using the NUM power supply:

Cable length Minimum cross-sectional area Voltage across the sensor
20m 1.65 mm? 4753V
30m 2.624 mm? 4.758 V

Above 30 m, the wire size required would be above 2.624 mm?2. In this case, use an external power supply whose
characteristics provide a minimum voltage of 4.75 V across the sensor while preserving a reasonable wire size.

Sensors Requiring a Power Supply Voltage Above 5 VDC

The use of an external power supply is mandatory.

Sensors with Sinusoidal Waveforms

Voltage: 1 Vpp
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5.2.6.3 Maximum Incremental Sensor Channel Output Frequency (Incremental or Combined
Sensors)

The diagram below shows the waveform of the signal on sensor channels A and B:

Te
e} -

Channel A ___|
.

Channel B

SV | | | 1

T, : signal period on one of the channels

a : time between two edges
The sensor channel output frequency f,=1/T,

Extreme values allowing correct signal detection by the system:
- Maximum frequency: f,  =1.8 MHz
- Minimum time between two edges: a_,_ = 138 ns.

The minimum time between two edges allowing correct signal detection by the system depends on the length and type
of cable used. The table below gives the results of tests conducted with [4 x (2 x 0.14 mm?)] shielded cables connecting
the sensor to the axis encoder card and using an external power supply:

Cable length Minimum time between two edges
10m 147 ns

20m 156 ns

50m 250 ns

5.2.6.4 Setting the Reference Signal (Rules with Encoded Distance Reference Marks)

The reference signal (Z pulse) must be set for an electrical angle of 90 degrees. This setting can be made on the EXE
or IBV units.
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5.2.6.5 Serial Timing Diagram (SSI)

Encoder clock

R

Data channel j( ‘X ‘X j\ / |_

Ty New encoder
data available

f oo = 1/T, minimum 125 kHz, maximum 2.5 MHz
Tv: Minimum 50 ns, maximum T
Synchronisation and data bits: Maximum 32
Status bits: Maximum 4

Parity bit: Maximum 1

REMARK The synchronisation bits are leading 0’s in the frame (not present on most
encoders).

Deending on the clock frequency and sensor cable length L, the clock output (RCLK) is connected to the clock input
(ECLK) on the interface or the sensor:

Sensor clock frequency Connection to interface Connection to sensor
125 kHz L<320m L<320m

250 kHz L<160m L<200m
500 kHz L<50m L<100m
625 kHz L<40m L<85m
1000 kHz L<20m L<75m

1250 kHz L<15m L<60m
2000 kHz -—-- L<50m

2500 kHz L<25m
5.2.6.6 Maximum Available Current per Axis

Each axis interface can supply a maximum of 350 mA.
The current draw of all the sensors connected cannot exceed 1.5 A.

Above these values, an external power supply should be used.
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5.2.6.7 Setting the Origin Switch

Homing is carried out on the zero pulse following opening of the origin switch:

Homing direction

— I

Contact closed Contact open
Sensor zero pulse
174 |, Usefularea _|_1/4 _
P 1 sensor revolution _

The switchmustbe set so thatthe contact opens between one-quarter and three-quarters of the distance separating two
zero pulses. This is to avoid coincidence between switch operation and the zero pulse, which could cause a random
shift by a distance equal to that separating two zero pulses.

The switch size should be such that the contact opens before detection of the sensor zero pulse and remains open until
the axis stops after detection of the zero pulse.
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5.2.6.8 Setting the Origin Switch (SSI or Combined Sensor with semiabsolute Measurement)

The axis travel exceeds the sensor measurement travel. Homing is carried out on opening of the origin switch. Itis
used to identify the sensor revolution on which the switch operates:

Homing direction

y

ﬂ@

Contact closed Contact open

Sensor zero
A/ pulse A
| >

1/4 | Usefularea | 1/4

Sensor zero pulse

1 sensor revolution

The electrical contact opening signal must be clean, without bounce.

The switch must be set so that the contact opens between one-quarter and three-quarters of the distance separating
two zero pulses. Thisisto avoid coincidence between switch operation and the zero pulse, which could cause arandom
shift by a distance equal to that separating two zero pulses.

The switch size should be such that the contact opens before detection of the sensor zero pulse and remains open until
the axis stops after detection of the open contact on the switch input.
5.2.6.9 Homing of SSI or Combined Sensors with Absolute Measurement

The axis travel is less than the sensor measurement travel. Homing is made at any point of the axis travel at power
on or after a reset of the CNC.

The axis connector switch input should not be wired.
REMARK The sensor zero pulse must be outside the axis travel.
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5.2.6.10

Axis Connection Diagram

Cable with interface module

Direct wiring to axis interface

i External
power supply

H I Switch
Switch N
Sensor External
power supply
Sensor
Servo-drive

1 - Axis cable (see table below, Direct wiring column)

2 - Axis cables (see table below, Wiring with interface module column)

3 - Axis interface module (P/N 263900000) and cable 1.5 m long (P/N

260900000)
Axis type Power supply Direct wiring (see Sec.) Wiring with interface
module (see Sec.)

Incremental Supplied by the interface 6.2.1.1 6.2.1.2and 6.2.7

External 6.2.1.1and 6.2.6 Same as above
SSI absolute measurement Supplied by the interface  6.2.2.1 6.2.2.2and 6.2.7

External 6.2.2.1and 6.2.6 Same as above
SSI semiabsolute Supplied by the interface  6.2.3.1 6.2.3.2and 6.2.7
measurement External 6.2.3.1and 6.2.6 Same as above
Combined: SSI + incremental  Supplied by the interface  6.2.4.1 6.2.4.2and 6.2.7
Sinusoidal pulses External 6.2.4.1 and 6.2.6 Same as above
Combined: SSI + incremental  Supplied by the interface  6.2.5.1 6.2.5.2and 6.2.7

Square pulses

External

6.2.5.1and 6.2.6

Same as above

5-23
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5.2.6.11 Handwheel Connection Diagram

1- Handwheelcable
- with nondifferential outputs (see Sec. 6.2.8)
- with differential outputs (see Sec. 6.2.9)
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5.2.7

The NUM Power CPU receives input signals via the front panel Input connector. There can be 32 inputs (32-24 1/0
card) or 64 inputs (64-48 1/0 card). The inputs can be wired via an interface module (see Sec. 5.2.7.2) or directly on
the connector (see Sec. 5.2.7.4).

Discrete Inputs

5.2.7.1 Input Characteristics

32-24 1/0O card
64-48 1/0 card

32 inputs: 1 00.0 to 1 03.7
64 inputs: 100.0to 1 07.7

Input characteristics via the 32-input interface module

onum

MOD. INTERFACE 32 E

32 discrete inputs
Power consumption
Input ratings
Nominal voltage

Complying with IEC 1131 type 2
30 W maximum (all inputs switched)

24 VDC

Maximum current

30 mA per input

Operating ranges

low level: 0to 5V
high level: 11 to 30 V

Delay 5ms+10%
Wire size 0.2 to 2.5 mm? multistrand or 0.2 to 4 mm? single strand
Display 32 LEDs (LED lit: high level)
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Characteristics of the inputs wired to the connector

Input

Inputs —

1 00.0to 1 00.7 Q
101.0to101.7
102.0to 102.7
103.0to 103.7

With 32-24 1/O card

ocooo
— o~ — —
SRSRRS]
cooo
Nooa bk
NNNN

oooo
— — — —
5833
o009
Wwh=0o
NNNN

LI a—
s Inputs
g | 04
000 105
| 06
] 00 | 07
(S—]
c
C
L [ED 1 00
c | 01
(] | 02
H 103
tnnJ

Input

With 64-48 1/0O card

Discrete inputs

Complying with IEC 1131 type 1

Inputratings
Nominal voltage
Voltage limits
Maximum current

24 VDC
15-30 VDC
8 mA per input

Operating ranges

low level: 0-9 V (current < 2 mA)
high level: 12-30 V (current > 4 mA)

Input impedance

4.7 kQ

Reverse voltage withstand 30 VDC continuous
Response time 4.7 ms
Scanning time 2.6 ms

Sensor common Positive power supply terminal
Logic Positive (current sink)
Protection Very-fast-blow 10A 5 x 20 glass fuse (FF) - the card includes spare fuses
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5.2.7.2 Connection Diagram for Inputs with Interface Panel

With 32-24 1/0 Card

1 - 32-input interface module (P/N 263900001)

See Sec. 5.2.7.3: Interface Panel Connections and Customisation
2 - Card/Interface module connecting cable

- Length 1 m (P/N 263203077)

- Length 2 m (P/N 263203078)

- Length 5 m (P/N 263203611)

See Sec. 6.4.3: Installing the Input/Output Cables
3 - Leave the cover in place on the top part of the connector
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With 64-48 1/0 Card

5-28
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Power supply common to the two interface panels

Card/interface panel connecting cable

- Length 1 m (P/N 263203077)

- Length 2 m (P/N 263203078)

- Length 5 m (P/N 263203611)

See Sec. 6.4.3: Installing the Input/Output Cables

32-input interface panels (P/N 263900001)

See Sec. 5.2.7.3: Interface Panel Connections and Customisation



Interconnections

5.2.7.3 Interface Panel Connections and Customisation
24 VDC
o
Power supply connection
(- N\
AL- AL+ ~ AL AL+
................... snum
0D \@Q .................. ]@] 010
MOD. INTERFACE 32 E

D000 0RO eA0RA0 LA RA0RANEHORONAORO ARG

OO0OO0OO000OO0OO0OO0OO0OOOOLOLOOOLOOOOOOODOOLOOOOOO

1
’_" .. 30 3
1 i 101

[

01 2 .

mininlinininlinininliinininlinininliininin i
LOVVDVVLDVDLDDDLDDDDDDPDDDLUNDDYDLDD
1 el ODOooOooooo ooolon ool oo oo ol O
QDD DDLU DDLU DD,
-+ -+ -+ - f -+ - ¥ - + - K& + - + - + - +

-+ -+ -+ -
C A\ g
- \ + Ladder marking area
Input 3-wire PNP
1 type sensor
\ Power supply
L Common f

Connection of inputs EO to E31

Input Connection

Three-wire sensors must be wired to one of the 32 inputs (E00 to E31) and to the power supply line (+) and common wire
(-) closest to this input.

Two-wire sensors must be wired to one of the 32 inputs and to the power supply line (+) closest to this input.

All the power supply lines (+) are interconnected. All the common wires (-) are interconnected.

Power Supply Connection
Theinterface panelmustbe connectedto a24 VDC power supply onterminals AL- and AL+ of one of the two power supply
terminal blocks.
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Customising the Interface Panels - Correspondence with Ladder Notation

An interface panel can be connected to the low part of the input connector (first 32 inputs) or the high part of the input
connector (next 32 inputs, only with a 64-48 1/0 card). The table below gives the correspondence between the marking
of the interface board terminals and the connector inputs:

Input EO to E7 E8to E15 E16 to E23 E24 to E31
High part: 100.0to 100.7 101.0to101.7 102.0to102.7 103.0to103.7
First 32 inputs

Low part: 104.0to104.7 105.0to105.7 106.0to106.7 107.0to107.7
Next 32 inputs

(64-48 1/0O card)

The interface panel includes a marking area for Ladder notation. Detail of the marking area:

01234567012345670123456701234567

O O O O

White space for writing with felt pen
The numbers to be written in the marking area are:

- 0,1, 2and 3 when the interface panel is connected to the low part of the input connector,
- 4,5,6 and 7 when the interface panel is connected to the high part of the input connector.
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5.2.74 Connection Diagram for Inputs without Interface Panel

With 32-24 1/0 Card

ET —
— \ [] 3?3 5
(o ) 000
Inputs —
/O _Z\ 1l oo
—‘-0 0-.~
. N [—]
[
( )
] )
(-]
External
24VDC T
power supply

= tnnJ

1- 32-input cable (see Sec. 6.4.1)
2 - Leave the protection in place on the top part of the connector
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With 64-48 1/0 Card

Inputs Re .

|
Common external - y,

A

24 VDC i
power supply \ \
; ( (
o= -O_G s

o]

Inputs e _O—co’../—'

\.o_o/

N—o—"

1- 32-inputcable (see Sec. 6.4.1)
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5.2.8 Outputs

Interconnections

The NUM Power CPU sends output signals via the front panel Output connector. There can be 24 outputs (32-24 |/
O card) or 48 outputs (64-48 I/O card). The outputs can be wired via a relay module (see Sec. 5.2.8.2) or directly to
the connector (see Sec. 5.2.8.4).

5.2.8.1 Output Characteristics

32-24 1/0O card
64-48 1/0O card

24 outputs: O 00.0to O 02.7
48 outputs: O 00.0to O 05.7

Characteristics of the Outputs Wired via the 24-Output Relay Module

S onum
MOD. RELAYAGE 24 S

o o o o o o o o o o o o o o o

o

QD
I H]

o

-
—

24 relayed outputs

Outputs and complemented outputs

Power consumption

24 W maximum (all outputs switched)

Power supply current

1.1A

Isolation voltage between

inputs (Sub.D) and outputs

4 kV

Isolation with respect to
the rail

2.5kV

Wire size

0.2 to 2.5 mm? multistrand or 0.2 to 4 mm? single strand

Display

24 LEDs (LED lit: high level)

Relay Characteristics

Maximum output current 8A
Thermal current see derating curve
Operating voltages 24 or 48 VDC

24,48, 110 or 230 VAC
Maximum voltages 250 VAC

125 VDC
Mechanical life 30,000,000 operations
Electrical endurance See below
Response time at 20%2C pick-up: 10 ms

at nominal voltage

drop-out: 5 ms
bounce: 10 ms

Relays qualified by NUM: Schrack RP418024 and Omron GR21-24V
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Electrical Endurance versus Load

The numbers of operations are statistical values given only for reference.

AC voltage: resistive load (category AC1)

Voltage Current Number of operations
2410 250 V 5A 200000
2410 250 V 2A 1000 000

AC voltage, inductive load, 0.3 < power factor < 0.7 (category AC11)

Voltage Current Number of operations
24t0 250 V 2A 500000

2410250V 1A 2000000

2410250 V 04A 5000 000

DC voltage, resistive load (category DC1)

Voltage Current Number of operations
24V 1A 1000 000

DC voltage, inductive load, L/R = 40 ms (category DC11)

Voltage Current Number of operations
24V 1A 250000

48 V 04A 250000

Derating Curve

A Load current
per contact (A)

Ambient

10 20 30

5-34 €n-208536/A
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Characteristics of the Outputs Wired to the Connector

Output —— Output _—
° Outputs — °
[] s [] s
003.0t0 0 03.7
000 004.0t0 O 04.7 000
00 0 05.0t0 0 05.7 00
C&Z (G L C&Z (G
Outputs - [—] r c
C_ C_
0 00.0 to O 00.7 = 0 00.0 to O 00.7 =
001.0t0c 0 01.7 T 001.0t0c 0 01.7 T
002.0t0 0 02.7 - 002.0t0 0 02.7 -
o nJ o nJ
With 32-24 I/O card With 64-48 I/O card
Discrete outputs Semiconductors
Outputinterface
Nominal voltage 24 VDC (external power supply)
Voltage limits 15-30 VDC
Internal consumption 30 mA maximum
Output ratings
Nominal voltage 24 VDC (external power supply)
Rated current 250 mA per output
Limit values
Voltage 19.2-30 VDC
Current (at 55 °C maximum) 0.5 A maximum per output
Maximum current 10 A for all outputs (protection by fuse)
Switching frequency
- On resistive load (12 W) 100 operations/s
- On inductive load (12 W) 1000 operations/h
- On filament lamp (1.2 W) 8 operations/s
Protection per output Overload and short-circuit (thermal circuit-breaker)
Protection Very-fast-blow 10 A 5 x 20 glass fuse (FF) - the card includes spare fuses
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5.2.8.2 Connection Diagram for Outputs with Relay Panel

With 32-24 1/0 Card

(EBAN )
O

oooooooooooooooooooooooo

DDDDDDDDDDDDDDDDDMDD

=]

1- 24-outputrelay panel (P/N 263900002)

e I
I:II:IF‘

— oo

"

See Sec. 5.2.8.3: Relay Panel Connections and Customisation

2 - Card/relay panel connecting cable:
- Length 1 m (P/N 263203079)
- Length 2 m (P/N 263203080)
- Length 5 m (P/N 263203612)

See Sec. 6.4.3: Installing the Input and Output Cables
3 - Leave the protection in place on the top part of the connector
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With 64-48 1/0 Card

DDDDDDDDDDDDDDDDDD il

DDDDDDDDDDDDDDDDDD

—

- Power supply common to the two relay panels
2 - Card/relay panel connecting cable:
- Length 1 m (P/N 263203079)
- Length 2 m (P/N 263203080)
- Length 5 m (P/N 263203612)
See Sec. 6.4.3: Installing the Input and Output Cables
3 - 24-output relay panels (P/N 263900002)
See Sec. 5.2.8.3: Relay Panel Connections and Customisation
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5.2.8.3 Relay Panel Connections and Customisation

24 VDC
i
Power supply connection

g o onum Tl

[¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] O

Ladder marking area

QD@D @D| Connection of outputs SO0 to S23

XXT_XX2_XX3

l - Output Sxx
Complemented output Sxx

Common xx

Output Connection

The 24 outputs S00 to S23 (and their complements) are available on the relay module output terminal board.

Power Supply Connection

The relay module mustbe connected to a24 VDC power supply onterminals AL- and AL+ of one of the two power supply
terminal boards.
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Interconnections

Customising the Relay Panels - Correspondence with Ladder Notation

A relay panel can be connected to the low part of the output connector (first 24 outputs) or the high part of the output
connector (next 24 outputs, only with a 64-48 I/O card). The table below gives the correspondence between the marking
of the relay board terminals and the connector outputs:

Output S00 to S07 S08 to S15 S16 to S23
High part: First 24 outputs 0 00.0to O 00.7 001.0t0001.7 | O02.0t0c 0 02.7
Low part: Next 24 outputs 003.0t0 O 03.7 004.0t0004.7 | O05.0t0 0 05.7
(64-48 1/0O card)

The relay panel includes a marking area for Ladder notation. Detail of the marking area:

01234567 012345670123458%67

[ O [

White space for writing with felt pen
The numbers to be written in the marking area are:

- 0, 1 and 2 when the relay panel is connected to the low part of the output connector,
- 3,4 and 5 when the relay panel is connected to the high part of the output connector.
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5.2.8.4 Connection Diagram for Outputs without Relay Panel

With 32-24 1/0 Card

Lo |

o
[] s
00
00
Outputs [G—]
)
( )
)
N ) G
()
External
24 VDC
power supply

1- 24-output cable (see Sec. 6.4.2)
2 - Leave the protection in place on the top part of the connector
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Interconnections

With 64-48 1/0 Card

1 ETITT —

(e}

[] s

Outputs 0 D D

00

—D

)

Common external )
24 VDC power supply )
N N

O

Outputs

1- 24-output cable (see Sec. 6.4.2)
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5.3 CNC Panels
5.3.1 CNC Panels with CRT (CP30, CP20 and MP20)

5.3.1.1 General
QWERTY Panel
7
AL
A F F: 5 Fi F F F F Fi2 -« HELP
sololwlela] [ ] Jol-]i] [=]x ome | | [rave
SHFT:\ZXCVBNM SPACE al | e
50-key panel
| Zinum| |
=
' o I N N
x* o, sl st |6
v vy ¢ ' PN BN
2¢pw! | k! > 0"
DP I R ]
@ SHIFT| CTRL SPACE olUE/R I g‘;ﬂ:
FI T TR ) [cpoodroooof [E] 4 [
Panel type Screen type Maximum VDU power consumption
QWERTY panel (CP30) 14" colour 100 W
50-key panel (CP20) 10" colour 60 W
(MP20) 9" monochrome 30 W
Power supply 230 VAC 50/60 Hz

The panel provides the interface between the user and system:
- display on the VDU,
- user actions on the keyboard.

The panel communicates with the CNC processor card via a video cable.
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5.3.1.2 Panel Connection Diagram

1- VDU video cable
2 - Power cable (see Sec. 6.5.2)
3 - Video cable
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5.3.2 Panel with LCD Monitor and Keyboard (FS20 + KBD30)

5.3.2.1 General
©
@ [ A
©
O)
=3 ~ IS
© ©
oleolejejolelelele
olejolel®
a "
olo/olo|oje/clcjo/e/ce]®
© ol
s o
LCD panel 10.4” TFT monitor
Power supply 24 VDC
Maximum LCD power consumption 50 W

The panel provides the interface between the user and system:
- Outputon LCD
- User input on keyboard.

The panel communicates with the CPU via a video cable.
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5.3.2.2 Panel Connection Diagram

o

LTI

[ aannnnnnnLny
i HHHHHHHHHHHHHHHHHH&HHHHHHHHH&HH )
° \ \
5 1
=+ M5 hole

]

24 VDC
power supply

I
T | o 1

N &/(
3

1 - Power cable (see Sec. 6.5)
2 -2 m LCD video cable (supplied)
3 - Standard video monitor cable (see Sec. 6.6)
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5.4 Compact Panel
5.4.1 General

9 9
| |l ol IO
( Gl mf /| " =Q
7| 8| o =Q
D 4| 5" 6 =Q
1 2°| 8° —Q
D ofl o°ff-" ‘Jl [ [
D g |[msen N2 I;"MIL’
U JEE

Compact panel Screen type Maximum VDU power consumption
10" colour 60 W
9" monochrome 30 W

Power supply 230 VAC 50/60 Hz

The compact panel is the interface between the operator and the system.
The compact panel communicates with the CPU via a video cable.

The compact panel performs the following functions:
- display on VDU,

- access to the CNC menus,

- axis control,

- settings (homing, etc.),

- programme or MDI block execution (cycles, feed stop),
- special functions by programmable keys,

- machine power on,

- feed rate override by potentiometer,

- emergency stop,

- remote serial line (wiring optional).

5.4.2 Connection of a 102-Key Keyboard

A standard 102-key PC keyboard can be connected to the front of the compact panel by removing the blanking plate
(ortotherearifthe DIN connector was movedtothe rear, see Sec. 4.2.2), forinstance to edit or create part programmes.

A CAUTION

The keyboard should not be connected permanently to the front panel, because the seal is
broken when the blanking plate is removed. For a permanent connection, move the
connector to the rear of the panel.
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5.4.2.1 102-Key QWERTY Keyboard

Keyboardtype US QWERTY, 102 keys
Seal IP54 on the front, IP20 at the rear
5.42.2 Other Keyboards Connectable to the Compact Panel

To be connectable, the keyboard must have the following characteristics:

- US QWERTY, French AZERTY or German QWERTZ 102-key IBM PC/AT compatible keyboard
- Connection by male 5-contact DIN connector

- Maximum current draw 150 mA.

Keyboards tested by NUM

The following keyboards have been tested and found to operate correctly:
- Cherry RS3000, RS6000 and MY3000

- Tanguy AKB2000

- Mitsumi KPQ E99ZC-12.

Compagq keyboards are unsuitable because they use different protocols.

5.4.23 Declaring the Keyboard

The keyboard connected must be declared by a key combination. The type is then stored. The US QWERTY keyboard
is the default system keyboard.

Keyboard type Key combination (digit to be entered from the numerical keypad)
US QWERTY "Scroll lock" then "0"

French AZERTY "Arrét défilement" then "1"

German QWERTZ "Roll" then "2"
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5.4.3 Compact Panel Connection Diagram
1 Safety !
daisy chain E : > 3
A I

&:ﬁ Rear of the compact panel
=

O O s

1 - Emergency stop wiring (Telemecanique P/N XB2-BS542)
2 - Video cable
3 - VDU video cable
4 - Power cable (see Sec. 6.5.2)
5 - Keyboard connection (on front or rear)
6 - Serial line relay cable:
- RS 232E line (see Sec. 6.1.5.1)
- RS 422A or 485 line (see Sec. 6.1.5.2)
7 - On/Off switch wiring (P/N ZB2-BW061)
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5.5

5.5.1 General

o

Multiplexer Module

Interconnections

PUP. LOCAL
PUP. DEPORTE
CN4

CN3

©
CN2 / TSX40
©
CN1
©

©
©
©

IMPR. TSX40
svo oT)e o+sv

O

Power consumption

25W

Location

Rear of the panel or external

The multiplexer module is used to associated two to four panels with a CNC (see Sec. 5.2.2.2) or two to four CNCs with

a panel (see Sec. 5.2.2.3).

5.5.2

Module Connection Diagram

Power cable (see Sec. 6.5.2).
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5.6 Machine Panels (MP0O1 and MP02)
5.6.1 Machine Panel MPO1

®
e

5.6.1.1 General

E [10000)

5 B i Bl
[AET

ol ol ol ol
Power consumption 3.8 W maximum
Max. current rating 500 mA
Nominal voltage 24 VDC (external power supply)
Limit values 17 V minimum

30 V maximum

The machine panel provides the following functions:

- axis controls,

- machining (cycle start, cycle stop, axis recall, MO1 and block skip enable),
- feed rate and spindle speed override by potentiometer,

- mode locking by key switch,

- emergency stop,

- remote serial line (wiring optional,)

- axis control by handwheel (optional).

The machine panel can also provide special functions using unassigned keys and LEDs.
In addition, 32 inputs and 24 outputs can be added by using the machine panel extension card.

The machine panel is connected by a fibre optic line to the machine processor via the serial bus.
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5.6.1.2 Machine Panel Connection Diagram

The diagram shows the connections at the rear of the panel.

2
External
24 VDC Safety
power Supp|y daisy chain
4

Il T
I Il Rx

Rear of the machine panel

1 - Optical fibre line to CPU
2 - Power cable (see Sec. 6.5.3)
3 - Handwheel cable
4 - Emergency stop wiring (P/N XB2-BS542)
5 - Relay wiring of a serial line:
- RS 232E line (see Sec. 6.1.6.1)
- RS 422A or 485 line (see Sec. 6.1.6.2)
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5.6.1.3 Machine Panel Extension

General

Internal consumption 520 mA maximum

Location at the rear of the machine panel
Nominal voltage 24 VDC (external power supply)
Limit values 15 VDC minimum

30 VDC maximum

Inputs

32 discrete inputs

Current rating 12.8 mA per input
Operating range low level: 0to 5V
high level: 11 to 30 V
Input impedance 2060 Q (low level)
1800-2060 Q (high level)
Reverse voltage withstand 30 VDC continuous
Logic positive (current sink)
Outputs
24 open-collector discrete outputs
Maximum current rating 200 mA per output
Limit value 3 A per output fort < 10 us
Protection short-circuit

inductive overvoltage
High level overshoot voltage 0.5 V maximum
Low level leakage current 0.3 mA maximum
Logic positive (current source)

The machine panel extension is designed for logic data transfers between a second machine panel dedicated to the
customer and the PLC application via the NUM machine panel.

The machine panel extension can:

- Communicate with the CPU via the NUM machine panel and optical fibre link
- Receive input signals from pushbuttons via the 32-input connector

- Send output signals to LEDs via the 24-output connector.
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Interconnections

Connection Diagram of the Machine Panel Extension with Interface Panels

Rear of the machine panel

External
24 VDC
power supply

ooooooooooooooooooooooo

NN

Y

Machine panel extension/relay panel connecting cable:
Length 1 m (P/N 263202928)
Length 2 m (P/N 263202929)

2 - 24-output relay panel (P/N 263900002, see Sec. 5.2.8.3: Relay Panel
Connections and Customisation)

3 - Power supply via the relay panel (excludes power supply via the central
connector or the interface panel

4 - Power cable (see Sec. 6.5.3: excludes power supply via the central
connector or the interface panel

5- Power supply via the interface panel (excludes power supply via the central
connector or the relay panel)

6 - 32 inputinterface panel (P/N 263900001, see Sec. 5.2.7.3: Interface Panel
Connections and Customisation).

REMARK The power supply must be provided to the machine panel extension by one and

only one of cables 3, 4 or 5.
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Connection Diagram of the Machine Panel Extension without Interface Panels

Rear of the machine panel

Input
(pushbuttons)
K—O_O-\
3 =0 O~ ..
(.- ..
:, -=0 O = ..

External
24 VDC
power supply

External _| .
24 VDC T
power supply Outputs
LEDs
External 2 ( )
24 VDC

power supply

1 - 24-output cable with or without power supply (see Sec. 6.4.5)

2 - Power cable (only when the general power supply is not provided by one of
the input or output cables: see Sec. 6.5.3)

3 - 32-input cable with or without general power supply (see Sec. 6.4.4)

REMARK The power supply must be provided to the machine panel extension by one and
only one of cables 1, 2 or 3.
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5.6.2 Machine Panel MP02

5.6.2.1 General

©

)

@
Ao
ele

e
e
e

eloleopele

olojoneje
clojoyeje

elojogele

—dh
Do o .
W oje elejele
s () 00000,
©
Nominal voltage 24 VDC (external power supply)
Limit values 19 V minimum
30 V maximum
Power consumption, outputs not used 5 W maximum
Power consumption, outputs used 40 W maximum

The machine panel provides the following functions:

- axis controls

- machining (cycle start, cycle stop, RESET, axis recall, MO1 and block skip enable)
- feed rate and spindle speed override by potentiometer

- mode locking by key switch

- emergency stop

- remote serial line (wiring optional)

- axis control by handwheel (optional).

The machine panel can also provide special functions using five unassigned keys and LEDs.
Eight additional logic inputs and nine outputs can be added.

The machine panel is connected by a fibre optic line to the machine processor via the serial bus.
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5.6.2.2 Machine Panel Connection Diagram

Safety
24 VDC daisy chain
external

power supply

1 S \
) (¢}
]
Transmit ]
DTevevevooesooeness ]
Receive il A XTI N O© U
: O
o OO0 00 = 0
i 5

1 - Optical fibre line to CPU
2 - Power cable (see Sec. 5.6.2.3 for detail of output connector)
3 - Handwheel cable
4 - Emergency stop wiring (P/N ZB2-BE102)
5 - Relay wiring of a serial line:
- RS 232E line (see Sec. 6.1.6.1)
- RS 422A or 485 line (see Sec. 6.1.6.2)
6 - Input connector (see Sec. 5.6.2.3 for detail of connector)
7 - Output connector (see Sec. 5.6.2.3 for detail of connector)
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5.6.2.3 Input/Output Connector Plug Wiring Diagram

Detail of Output Connector

12 logic outputs

Organisation 1 group

Type Semiconductor

Nominal operating voltage 24VDC

Limit values 19.2 to 30 VDC maximum

Rated current 100 mA maximum per output

Outputs simultaneously active 100%

Protection Short-circuit and permanent overloads (trip device)

Description of the output connector:

- Outputs 1 to 12: 24 VDC, 100 mA (outputs 1, 2 and 6 assigned to the CYHLD, INCYC and RESET indicators)

- Outputs 13 to 16: Common wires (0V) for the outputs 5
- Output 17: Panel power supply OV

- Output 18: Power supply +24V.

O O O O O O O O O O O O O O O o o o

3 4 5 66 7 8 9 10 11 12 13 14 15 16 17 18

LA N S A LA SUNA S L T PA LA SUNA
Ve Ve Ve Ve Ve Ve v Le Ve v Le
\' ": \' ": \' ": \' ": \' ": \' ": \' ": \' ": \' ":
bl 2" 2" bl 2" 2" bl 2" bl
. . . . . . . . . oV 24V

Indicators 6 free outputs 24VDC, 3A
power supply

INCYC

CYHLD
RESET

indicator
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Detail of Input Connector

12 logic inputs

Organisation 1group

Nominalinput voltage 24VDC

Limit values 0 to 30 VDC maximum
Logic 0 0to5VDCorl<1.2mA
Logic 1 11t0 30 VDC of I > 2.7 mA
Rated current 6 mA typical at 24 VDC
Filtering time 3 ms typical

Description of input connector:

- Inputs 1to 12: 24 VDC, 100 mA (inputs 1, 2 and 6 assigned to the CYCLE, FEED STOP and RESET buttons and
input 3 to the key switch)

- Outputs 13 to 18: Common wires (+24 VDC) for the inputs

O O O O O O O O O O O O O O oo o o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

N
N
N
N
N
N
N
N

Buttons G 0l k¢ 6 free outputs
4y & 7 £2 g%

O > N3 o

> o

O X

FEED STOP
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6 Cable Diagrams

6.1 Communication Cables 6-3
6.1.1 RS 232E Serial Interface Cable 6-3
6.1.2 RS 232 Serial Interface Cable for NUM

Applications 6-4
6.1.3 RS 422A Serial Interface Cable 6-5
6.1.4 RS 485 Serial Interface Cable 6-6
6.1.5 Serial Line Relay Cable Connected to

Compact Panel 6-7
6.1.5.1 RS 232E Line Relay Cable Connected to

Compact Panel 6-7
6.1.5.2 RS 422A or RS 485 Line Relay Cable

Connected to Compact Panel 6-8
6.1.6 Serial Line Relay Cable Connected to

Machine Panel 6-9
6.1.6.1 RS 232E Line Relay Cable Connected to

Machine Panel 6-9
6.1.6.2 RS 422A or RS 485 Line Relay Cable

Connected to Machine Panel 6-10
6.1.7 RS 422 Synchronous Serial Interface

Cable 6-11

6.2 Axis Cables 6-12
6.2.1 Incremental Axis Encoder Cables 6-12
6.2.1.1 Incremental Axis Encoder Cable

Connected to the Axis Interface, Power

Supply Provided by the Interface 6-12
6.2.1.2 Incremental Axis Encoder Cable

Connected to an Axis Interface Panel 6-14
6.2.2 SSI Absolute Axis Encoder Cables 6-16
6.2.2.1 SSI Absolute Axis Encoder Cable

Connected to the Axis Interface, Power

Supply Provided by the Interface 6-16
6.2.2.2 SSI Absolute Axis Encoder Cable

Connected to an Axis Interface Module 6-18
6.2.3 SSI Semiabsolute Axis Encoders -20
6.2.3.1 SSI Semiabsolute Axis Encoder Cable

Connected to the Axis Interface, Power

Supply Provided by the Interface 6-20
6.2.3.2 SSI Semiabsolute Axis Encoder Cable

Connected to an Axis Interface Panel 6-22
6.2.4 Combined Axis Cables: SSI + Incremental,

Sinusoidal Pulses 6-24
6.2.4.1 Combined Axis Cables: SSI + Incremental,

Sinusoidal Pulses, Connected to the Axis

Interface, Power Supply Provided by the

Interface 6-24
6.2.4.2 Combined Axis Cables: SSI + Incremental,

Sinusoidal Pulses, Connected to an Axis

Interface Panel 6-26
6.2.5 Combined Axis Cables: SSI + Incremental,

Square Pulses 6-28
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6.2.5.1 Combined Axis Cables: SSI + Incremental,
Square Pulses, Connected to the Axis
Interface, Power Supply Provided by the
Interface 6-28
6.2.5.2 Combined Axis Cables: SSI + Incremental,
Square Pulses, Connected to an Axis
Interface Panel 6-30
6.2.6 Axes With External Power Supply 6-32
6.2.7 Settings on an Axis Interface Panel 6-33
6.2.8 Handwheels With Non-Differential Outputs 6 - 35
6.2.9 Handwheels With Differential Outputs 6-36
6.2.10  Physical Addresses of the Axes 6-37
6.3 Analogue I/O and Interrupt Cable 6-38
6.3.1 Recommended Cable 6-38
6.3.2 Alternate Wiring of the Analogue Inputs 6-40
6.4 Input and Output Cables 6- 41
6.4.1 32-Input Cables 6-41
6.4.2 24-Output Cable 6-43
6.4.3 Installing the Input/Output Cables 6-45
6.4.3.1  Polarising the Input and Output Cables 6-45
6.4.3.2 Customising the Cables of the High or
Low Part 6-45
6.4.3.3 Installing and Locking the Cables 6-46
6.4.4 Machine Panel Extension 32-Input Cable
(with or without External Power Supply) 6-47
6.4.5 Machine Panel Extension 24-Output Cable
(with or without External Power Supply) 6-49
6.5 Power Cables 6-51
6.5.1 CPU, Modax and LCD Panel Monitor
(FS20) Power Cable 6 - 51
6.5.2 Mains Power Cable 6-52
6.5.3 Machine Panel and Extension Power Cable 6 - 53
6.6 Video/Panel Cable 6 - 54

6-2
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Cable Diagrams

6.1 Communication Cables
6.1.1 RS 232E Serial Interface Cable

_ 1 2 3
Solder side H
o| 5
9o,
o]
o]
c)O
6 [ogf,
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 2 twisted pairs and 4 isolated conductors (minimum wire
size 0.14 mm?)
3 - Connectorplugdepending on peripheral
= AN~
2 S g
O O O
N no
D E A /" A e |RD
OV|5e|5 e . — . . oV
[ - |
RD[2 e|2 @ _,/ e |TD
RTS|7 |7 e e |CTS
CTS | 8 o| 8 e ° RTS
DTR|NC [4 o e |DSR
DSR|NC |6 e _T e |[DTR
pcp | NC | 1 .-J k{ e |DCD
PROTECTIVE [ CONNECTOR b \eoror| PROTECTIVE
% EARTH SHELL sHELL | EARTH %

Pins 1, 4 and 6 are not wired for connection to one of connectors Serial1 or Serial2.

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.

n-208536A 6-3



— onum

6.1.2 RS 232 Serial Interface Cable for NUM Applications

Solder side

)] ©
O 0 OO0
O O0OO0O0O0

w» PROTECTIVE

3
—H
—H
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 2 twisted pairs (minimum wire size 0.14 mm?)
3 - Connectorplugdependingon PC
-«
SLE
[C 0]
nno
D 3 e A a o RD
oV 5 e T T ° oV
RD 2 e e |TD
CON- J k‘ CON-
L
EARTH|  Shel | NECTOR PROTECTIVE%
EARTH

A CAUTION

Use of this cable is mandatory for interfacing with NUM Applications (PLCTool, SETTool,

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

6.1.3 RS 422A Serial Interface Cable

1 2 3
Solder side
|__
—H
o|5
9 go
OO
[¢]
6 [ogf,
—H
|__
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 2 twisted pairs and 1 isolated conductor (minimum wire
size 0.14 mm?)
3 - Connectorplugdepending on peripheral
-
<«
G @
nw
TA)+| o e A /— A o |R(A)+
TB)-| 4 e — e |R(B)-
RA)+| 6 e /r * |T(A)+
RB)-| 1 e — e |T(B)
ovV| 5 e e |OV
PROTECTIVE| con. J &‘ con. |PROTECTIVE
v EARTH | NECTOR] P nECTOR | EARTH ”
SHELL SHELL
/\ CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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6.1.4 RS 485 Serial Interface Cable
1 2 3
Solder side
F__.
—H
o| 5
9 go
° o
[¢]
6 [ogf,
—H
F__.
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 1 twisted pair and 1 isolated conductor (minimum wire size
0.14mm2)
3 - Connectorplugdepending on peripheral
hmga]
T .o
38
TA)+| 9 e A /F A o |RA)/TA)+
TB)-| 4 — e |RB)/T(B)-
R(A) + 6 e
RB)-| 1 e
ov 5 e J oV
PROTECTIVE NggT“gR<./ K‘,Nggpﬁ PROTECTIVE
EARTH | sHELL sHELL | EARTH

For correct interference suppression in the system, the cable shielding must be earthed in

acco

A CAUTION

rdance with the instructions of Section 1.4.3.2.
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Cable Diagrams

6.1.5 Serial Line Relay Cable Connected to Compact Panel
6.1.5.1 RS 232E Line Relay Cable Connected to Compact Panel
Solder side 1 2 3 4 Solder side
—H f |
9 Og 5 6 Og 1
% \ %
OO C)O
6 %5 1 9 °, 5
—H 1 |
24 VDC
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 2 twisted pairs and 5 isolated conductors (minimum wire
size 0.14 m?)
3 - 2-wire cable (optional, for power supply of the NUM diskette drive)
4 - Remote 9-contact female Sub.D connector
-
g8
O O o
wnw (&)
TD| 3 e o = /F s e 3 |[TD
oV o|5 e T — T * ® 5 oV
- --|I—-o 9 |24vDC
RD [ 2 of2 @ 4/ 24VDCT 1q 2 |RD
RTS |7 o|7 o e 7 |RTS
CTS| 8 e|8 e e 8 |CTS
DTR [NC | 4 o e 4 |DTR
DSR|NC |6 o e 6 DSR
DCD |NC |1 o e 1 |DCD
PROTECTIVE CON- J W¥ | PROTECTIVE
7 EARTH | NecTOR | SO | EARTH 7
SHELL

Pins 1, 4 and 6 are not wired for connection to one of connectors Seriall or Serial2.

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.

If the 24 VDC cable is wired (for occasional connection of the NUM diskette drive), do not
connect the peripheral for which contact 9 is used (e.qg. signal Rl of the PC standard).

n-208536A 6-7
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6.1.5.2 RS 422A or RS 485 Line Relay Cable Connected to Compact Panel

Solder side 1 2

In

Solder side

© [e2)
O 0 0 O
O O 0O O O
o —_

R(A) +
R(B) -
T(A) +
T(B) -
ov

24 VDC

—+
ol 5
9 go
[e]
° [e]
6 |o ol 1
—H 1 |
24 VDC
1- 9-contact male Sub.D connector on CPU side
2 - Shielded cable with 2 twisted pairs and 1 isolated conductor (minimum wire
size 0.14 m?)
3 - 2-wire cable (optional, for power supply of the NUM diskette drive)
4 - Remote 9-contact female Sub.D connector
-
S @
o o
(PN 7)]
RA+| 6 e N /’_ e 6
R(B) - 1 e — e 1
T(A) + 9 e /’_ e O
TB)-| 4 e —f * 4
ov| 5 e . * 5
TR
CON- 24VDC| ..
4 PROT%%E'\(E NECTOR PNECTOR
SHELL SHELL

PROTECTIVE
EARTH %

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

6.1.6 Serial Line Relay Cable Connected to Machine Panel
6.1.6.1 RS 232E Line Relay Cable Connected to Machine Panel
Solder side 1 2 3 4 / Solder side
i
?
—H ? 18 (325
é 52
o| 5 ? °g
9 1% g Z °
SN ? °g
50 é 3o
6 %, 1 é 08
é o3
— 7 °J14
- g 112/
24 VDC é
2

1- 9-contact male Sub.D connector on CPU side

2 - Shielded cable with 2 twisted pairs and 5 isolated conductors (minimum wire
size 0.14 m?)

3 - 2-wire cable (optional, for power supply of the NUM diskette drive)

4 - Remote 25-contact female Sub.D connector

-
g8 ¢
O O o
nn O
TD| 3 e|3 @ A /r A e 2 ([TD
OV]S5Se|5e T — T . e 7 |ov
1
/r --|I--.24 24 VDC
24 VDC
RD| 2 e|2 @ — e 3 |RD
RTS | 7 ¢| 7 o ° RTS
CTS | 8 ¢| 8 e hd CTs
DTR|NC [4 o e 20 |DTR
DSR|NC |6 e ® 6 DSR
DCD [NC |1 o e 8 |DCD
CON- J '\—‘ CON-
W PROTIIEE%E}I'/E NECTOR 9 [ NECTOR PROTECTIVE%
SHELL sHELL |EARTH

Pins 1, 4 and 6 are not wired for connection to one of connectors Seriall or Serial2.

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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6.1.6.2 RS 422A or RS 485 Line Relay Cable Connected to Machine Panel

Solder side 1 2 3 4 Solder side
__I 13 'g\o o5

ol 5 ° .

9 go o g

0 o

6 [og], §§
— 1 ﬂ 14

24 VDC

1- 9-contact male Sub.D connector on CPU side

2 - Shielded cable with 2 twisted pairs and 1 isolated conductor (minimum wire
size 0.14 m?)

3 - 2-wire cable (optional, for power supply of the NUM diskette drive)

4 - Remote 25-contact female Sub.D connector

Seriall
Serial2

~ ~

R(A) + 6 @ a e 10 |R(A)+

R(B) - 1 _/ e 11 |R(B)-

TA)+| 9 e [ o 12 |T(A)+

T(B) - 4 o _/ e 13 |T(B)-

ov| 5 e . e 7 |ov
:—II—-o 24 |24vDC
24 VDC
/\ CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams
I —————

6.1.7 RS 422 Synchronous Serial Interface Cable

1 2 3
Solder side H
o| 5
9o,
o]
o]
° [¢]
6 [ogf,
1- 9-contact male Sub.D connector on the CPU side
2 - Shielded cable with 4 twisted pairs and 1 isolated conductor
(minimum cross-sectional area 0.22 mm?, characteristic impedance of a
twisted pair approx. 100 )
3 - Connectordepending on peripheral (metal or metal-plated cover)
g
@
n
R+ 6 e A //_ a PY T+
R- 1 e — ° T-
T+ 9 e /’_ . R+
T- 4 o — ° R
TCLK+ | 7 e ~ ® RCLK+
TCLK-| 3 e J/ o RCLK-
RCLK+ 2 e Vi . TCLK+
RoLk- | 8 of % J/ . TCLK-
ov| 5 e ° oV
CON- J k‘ CON-
WPROTECTNE NECTOR DNECTOR PROTECTIVEW
. EARTH SHELL SHELL EARTH ’

* 100 to 120 Q 1/4 W resistor to be soldered in the connector

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.

Any additional wires must be connected to 0 V at both ends.
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6.2 Axis Cables
6.2.1 Incremental Axis Encoder Cables

6.2.1.1 Incremental Axis Encoder Cable Connected to the Axis Interface, Power Supply Provided by
thelnterface

Solder side 1 2 3
25 g 13 / Incremental
o0 d |k sensor or
o2 EXE, IBV
%o unit
o
oo .
0 % Protective
14 |oo° ; earth
~J
To
servo-drive

To switch and 24 V
power supply

1- 25-contact male Sub.D connector plug

2 - Shielded cable [4 x (2 x 0.14 mm?) + 2 x 0.5 mm?]

3 - Connector

4 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)
5- 1 twisted pair shielded cable (2 x 0.22 mm?)

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNELA | 6 e ~ /~ A e |A
CHANNELA | 5 e - o |2
CHANNELB | 10 e /r e |B
CHANNELB | 9 e — e |B
CHANNELZ | 19 » /~ o |7
CHANNELZ [ 18 o 5 — o |Z
+5V | 22 @ 0.5 mm - o |+5Vv
ov | 21 o 0.5 mm / e |ov
/f e |0VRETURN
CHANNELS | 7 ® y = { Za * |s
'--F-e |5VRETURN
% PROTECTIVE
Z
EARTH
PROTECTIVE | CON-
N EARTH NECTOR Screen not compulsory
SHELL See remark
V PROTECTIVE
) £ ” | earTH
PCH SPEED REF | 16 ® M /” i e |PCHDRIVE
PFD SPEED REF | 15 @ 4 = e | PFD DRIVE
& —/
~ - i .
SWITCH + Y 3 e /’_ G—ot | Switch contact
SWITCHOV [ 2 ® ¢ = - 24"\7/ 24V RETURN
- _ % PROTECTIVE
Physical address of the axis: contacts 11, 12, 13, 23, 24 and 25 . EARTH
y

The physical address of the axis is obtained by the wiring of contacts 11, 12, 13, 23, 24 and 25 (see Sec. 6.2.10).

The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS

If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

Contact S is present on sensors with poor signal errors. When the sensor does not
include this signal, contact 7 on the CNC side must be connected to the sensor 5
Vreturn.

6-13
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6.2.1.2 Incremental Axis Encoder Cable Connected to an Axis Interface Panel

\,

To axis connector (cable length 1.5 m)
o

o ol |:|

I

| l_lo| | @
=S

|| — = Protective

=)  earth
'5 External
II power supply 2
o\
5 I
3
4
Incremental
. encoder
Protective or To servo-drive  To switch and 24 V
earth 7 EXE, IBV unit power supply
7

5

1- Axis interface panel

2 - 1 twisted pair shielded cable (2 x 0.22 mm?)

3 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)
4 - Connector

5- Shielded cable [4 x (2 x 0.14 mm?) + 2 x 0.5 mm?]

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNEL A A+ e A /_ s o |A
CHANNEL A A-e _ e |2
CHANNEL B | B+ e /_ e |B
CHANNELB (&4 B-e — e |B
CHANNELZ |3 ZDATA + o A e« |z
CHANNEL Z |§ ZDATA- e 5 — o |z
0.5 mm
Power supply ENCODER — ° ENCODER
s 0.5 mm? / POWER SUPPLY
oV 0V eq : — e |oOV
/F e |0VRETURN
CHANNEL'S S-e @ = . * |Is
PROTECTIVE % '--F-* |5VRETURN
EARTH Screen not compulsory % PROTECTIVE
See remark Z~ | EARTH
PCH SPEED REF ﬁ SPEED + @ ﬁ /F ﬁ e |PCHDRIVE
PFD SPEED REF g SPEED - @ ‘o2 — ° PFD DRIVE
L
PROTECTIVE | 2 PROTECTIVE
o
EARTH |® 4 V EARTH
= . _ ~ I
SWITCH + Y 8 SW.IN e / J—0_ | Switch contact
SWITCHOV |3 SW.OUT e : - . 2:'\'/' 24V RETURN
L
PROTECTIVE |= A4 7 PROTECTIVE
EARTH |2 ” EARTH

The physical address of the axis is set on switches (see Sec. 6.2.7).

The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS

If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

Contact S is present on sensors with poor signal errors. When the sensor does not
include this signal, contact 7 on the CNC side must be connected to the sensor 5
V return (5V sensors only).

6-15
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6.2.2 SSI Absolute Axis Encoder Cables

6.2.2.1 SSI Absolute Axis Encoder Cable Connected to the Axis Interface, Power Supply Provided by
thelnterface

Solder side 1 2 3

dq r SSI encoder :@/

% Protective
1 earth

To
servo-drive

A\

o5 13

00000 000 00O0O
0000000 0O0O0O0OO

14

(s

4

1- 25-contact male Sub.D connector plug
2 - Shielded cable [3 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[4 x (2x0.14 mm?) + 2 x 0.5 mm?]
3 - Connector
4 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNEL A
CHANNEL B
CHANNEL RCLK
CHANNEL RCLK
CHANNEL ECLK
CHANNEL ECLK
CHANNEL DATA
CHANNEL DATA
+5V

oV

CHANNEL S

PROTECTIVE
EARTH

PCH SPEED REF
PFD SPEED REF

17 o—-|----- T f —————————— 4---
4 T tq----- e -
1 e /'_ : ¢ i %
14 @ — ¢ ° CLK
19 e 1 e |DATA
18 @ — ° DATA
2 e 0.5 mm ~ . +5V
21 e 0.5 mm 4/ e |oOV
— PY 0V RETURN
e ' / L e | 5VRETURN
% PROTECTIVE
CON- 7 | EARTH
NECTOR Screen not compulsory
SHELL See remark
PROTECTIVE
f;?/ _% EARTH
16 @ — ° PCH DRIVE
15 @ U 4/ U e | PFDDRIVE
\Z \_/

Physical address of the axis: contacts 11, 12, 13, 23, 24 and 25

The physical address of the axis is obtained by the wiring of contacts 11, 12, 13, 23, 24 and 25 (see Sec. 6.2.10).

The wiring of channels A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor signal
and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS

If the interference level is low, the cable with double shielding (servo-drive cable)

can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).

en-208536A
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6.2.2.2 SSI Absolute Axis Encoder Cable Connected to an Axis Interface Module

1

To axis connector (cable length 1.5 m)

\,

Protective

earth ;
Z

1-
2.
3-
4-

m;: W Protective
earth
; "t External
I' power supply
1
2
)
SSI encoder

To servo-drive

=

Axis interface module

1 twisted pair cable with double shielding (2 x 0.22 mm?)
Connector

Shielded cable [3 x (2 x 0.14 mm2) + 2 x 0.5 mm?2]
or[4x(2x0.14 mm?) + 2 x 0.5 mm?]

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNEL A A- o
CHANNEL B B- e . ~
CHANNEL RCLK RCLK+ &1— -~~~ i ;/“ --------- 1 -
CHANNEL RCLK RCLK - &~ 1~ -~~~ B el ity 17
CHANNEL ECLK [@ ~ ECLK+e 7 e [CK
CHANNEL ECLK |2 ECLK- o — ' s |CLK
CHANNEL DATA |3 ZDATA+ e /r s |DATA
CHANNEL DATA |& ZDATA- e - - o |DATA
0.5 mm
Power supply ENCOD; g ® P /_ * ggfvce);?es:,lpply
oV oV e 0.5 mm _ . v
oo e -J: --------- d----1-+ 0V RETURN*
CHANNEL S S.®t-------- g/ ~——----—----=f---------- o - - - --e 5V RETURN*
PROTECTIVE 2 Screen not compulsory PROTECTIVE
EARTH 4 See remark U | cami
PCH SPEED REF [w SPEED + 0 /F A e |PCHDRIVE
PFD SPEED REF | SPEED- ® o — o e |PFD DRIVE
o
w
PROTECTIVE |w A V PROTECTIVE
o
EARTH (2] 7 EARTH

*

5V encoders only

The physical address of the axis is set on switches (see Sec. 6.2.7).

The wiring of channels A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor signal
and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.3 SSI Semiabsolute Axis Encoders

6.2.3.1 SSI Semiabsolute Axis Encoder Cable Connected to the Axis Interface, Power Supply
Provided by the Interface

Solder side 1 2 3
25 o/g 13 /
00
gg / (e SSI encoder
go
°9
§§ % Protective
14 |ov° earth
32 1
To
servo-drive

To switch and 24 V
power supply

1- 25-contact male Sub.D connector plug
2 - Shielded cable [3 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[4 x (2x0.14 mm?) + 2 x 0.5 mm?]
3 - Connector
4 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)
5- 1 twisted pair shielded cable (2 x 0.22 mm?)

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNEL A 5
CHANNEL B 9

CHANNELRCLK | 17 ® o e o il -j’- --------- -
CHANNELRCLK | 4 ®1T711 """ o et Al o
CHANNELECLK | 1 ® A ¢ |CLK
CHANNEL ECLK | 14 ® = ¢ e |CLK
CHANNEL DATA | 19 e /r e |DATA
CHANNEL DATA 18 o —f ° DATA
+5V | 22 0.5 mm- r o [+5V
oV 21 e 0.5 mm _ " oV
/r e |0VRETURN
CHANNELS | 7 ® \y — o/ e |5VRETURN
COM- % PROTECTIVE
NECTOR EARTH
ROTECTIVE SHELL Screen not compulsory
N EARTH See remark
PROTECTIVE
/2/ ?A EARTH
PCH SPEED REF | 16 @ i /r i e |PCHDRIVE
PFD SPEED REF | 15 e 4 — e | PFDDRIVE
—/
M ~ ? + .
SWITCH+Y| 3 e /’_ 0O | Switch contact
SWITCHOV| 2 e ; - & 24"'\-/ 24V RETURN
% PROTECTIVE
Physical address of the axis: contacts 11, 12, 13, 23, 24 and 25 7 EARTH

The physical address of the axis is obtained by the wiring of contacts 11, 12, 13, 23, 24 and 25 (see Sec. 6.2.10).
The wiring of channels A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor signal
and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.3.2 SSI Semiabsolute Axis Encoder Cable Connected to an Axis Interface Panel

\,

To axis connector (cable length 1.5 m)
o

o ol |:|

I

| l_lo| | @
=S

|| — = Protective

s " earth
'5 External
II power supply 2
0
5 1
3
4
. SSI encoder
Protective To servo-drive  To switch and 24 V
earth
power supply
%

5

1- Axis interface panel

2 - 1 twisted pair shielded cable (2 x 0.22 mm?)

3 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)

4 - Connector

5- Shielded cable [3 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[4x(2x0.14 mm?) + 2 x 0.5 mm?]

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.

6-22 en-208536/A



Cable Diagrams

CHANNEL A A- e
CHANNEL B B- e . .
CHANNEL RCLK RCLK + o 1----- “poemmmmm- j’- --------- -
CHANNEL RCLK RCLK - ® 177" B ettty alhl it T
CHANNELECLK [§  ECLK-e = . o |[cLK
CHANNEL DATA |O ZDATA+ e = o |DATA
DATA |9 /
CHANNEL DATA |ii Z.DATA- e . — ® | DATA
0.5 mm
Power supply ENCOD; 2 . - o | Encoder
’ 0.5 mm?2 / power supply
oV 0V e — ° ov
e B jr- --------- 4----}-e |0VRETURN *
CHANNEL S S-&f-------- e o -~ -1 --¢ |5V RETURN *
PROTECTIVE %_4T Screen not com L PROTECTIVE
pulsory —%
EARTH See remark EARTH
PCH SPEED REF [u SPEED + e 0 /r N e |PCHDRIVE
PFD SPEED REF | SPEED- tez — >, e |PFDDRIVE
a
w
PROTECTIVE |w
2 PROTECTIVE
EARTH % 4 _% EARTH
4 .
SWITCH+Y |3 . ~ — ~ +| Switch contact
+ g SW.IN e / o
SWITCHOV |2 sw.ouT e e — - ™" [24 v RETURN
24V
PROTECTIVE (¥ . V PROTECTIVE
EARTH |Q A 7 EARTH

*

5V encoders only

The physical address of the axis is set on switches (see Sec. 6.2.7).
The wiring of channels A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor signal
and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.4 Combined Axis Cables: SSI + Incremental, Sinusoidal Pulses

6.2.4.1 Combined Axis Cables: SSI + Incremental, Sinusoidal Pulses, Connected to the Axis
Interface, Power Supply Provided by the Interface

1 2 3 4
Solder side e
o5 ? 13
°q d |k Combined
oo \ encoder
°q
oo
o© .
gg % Protective
14 (2] 4 earth
\
To
servo-drive

To switch and 24 V
power supply

1- 25-contact male Sub.D connector plug
2 - Shielded cable [2 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
3 - Signalinterpolation and shaping unit and associated cable
4 - Connector
5- Shielded cable [3 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[4 x (2x0.14 mm?) + 2 x 0.5 mm?]
6 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)
7 - 1 twisted pair shielded cable (2 x 0.22 mm?)*

* The switch and cable (7) are used only with semiabsolute encoders

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

CHANNEL A
CHANNEL A
CHANNEL B
CHANNEL B

+5V
oV

CHANNEL S
CHANNEL RCLK

CHANNEL RCLK
CHANNEL ECLK
CHANNEL ECLK
CHANNEL DATA
CHANNEL DATA

PROTECTIVE
N EARTH

PCH SPEED REF
PFD SPEED REF

SWITCH + Y
SWITCHO V

A A AlA
6 ® /’_ . Ua+ . o |A+
5 e — ° Ua- . ° A-
10 /’_ ° Ub+ . ° B+
9 — ° Ub- . w, ° B-
i 051 L o 5V ~1 « |ov
0.5 J . oV
PROTECTIVE | %
—% EARTH 4—
2 4] 0.5 mm 2 o |45V
21 & 0.5 mm / o |[ov
/F e |0VRETURN
7 ® = ® |5VRETURN
17 ® R s ;f— ——————————— -f---
F S R B T S o
e = L e1—o [CLK
14 o _/ . e |CLK
19 @ /" ° DATA
18 o - o | DATA
% PROTECTIVE
CON- Screen not compulsory 7 | EARTH
NECTOR See remark
SHELL % PROTECTIVE
;5 ” | EARTH
16 e A /r i e |PCH DRIVE
15 o . - & ® | PFDDRIVE
Switch wired only for
semiabsolute encoder 4
3 e a /— a O_D:: Switch contact
2 e ¥ - & 24"\'; 24V RETURN
Physical address of the axis: contacts 11, 12, 13, 23, 24 and 25 % EEgIﬁCT'VE

The physical address of the axis is obtained by the wiring of contacts 11, 12, 13, 23, 24 and 25 (see Sec. 6.2.10).

The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS

If the interference level is low, the cable with double shielding (servo-drive cable)

can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.4.2 Combined Axis Cables: SSI + Incremental, Sinusoidal Pulses, Connected to an Axis Interface
Panel

To axis connector (cable length 1.5 m)

oL o |:|
1 1

1

\,

(@)
I Il _le[ | @
/ \ onum y g
(. _ ;
‘ ——— W Protective
o v earth
- : External
e I..
6 I power supply 2
3
1
5
4 . .
To servo-drive  To switch and 24 V
power supply
Combined
Protective encoder
earth
%

=5

1- Axis interface panel

2 - 1 twisted pair shielded cable (2 x 0.22 mm?)*

3 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)

4 - Connector

5- Shielded cable [3 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[4x(2x0.14 mm?) + 2 x 0.5 mm?]

6 - Signalinterpolation and shaping unit and associated cable

7 - Shielded cable [2 x (2 x 0.14 mm?) + 2 x 0.5 mm?]

* The switch and cable (2) are used only with semiabsolute encoders

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Cable Diagrams

A A ANA
CHANNEL A A+ @ /’_ ° Ua+ . ° A+
CHANNEL A A- & — J Ua- ° ° A-
CHANNEL B B+ e /’_ J Ub+ . ) B+
CHANNEL B B- e 05 ° Ub- . w, ° B-
/’_ 0'5 o | Power supply ~——1—e ov
= - 1 g oV
PROTECTIVE |
—% EARTH 4—
ENCODER 0.5 mm? _ .
Power supply PS § P / ° ESSS@/G power
mm
oV oV ¢ —7 ° oV
_ E T A f ———————————— +----F-% |0VRETURN *
CHANNEL S 8 S e T il e -F---1-- 5V RETURN *
CHANNELRCLK |2 RCLK+ @f——-ff-------------- f ------------ .
CHANNEL RCLK RCLK- &4—H--F-------------Sfe - -
CHANNEL ECLK ECLK + ® /’_ —e ° CLK
CHANNEL ECLK ECLK - @ — ¢ ] CLK
CHANNEL DATA ZDATA+ ® /’_ ° DATA
CHANNEL DATA ZDATA- e — ° DATA
Screen not compulsory
PROTECTIVE Z See remark %/ PROTECTIVE
EARTH 4 | EARTH
PCH SPEED REF h SPEED + | | /’_ ﬁ ° VAR. PCH
PFD SPEED REF DD: SPEED - ‘o2 — > A VAR. PFD
L
PROTECTIVE |H 74 PROTECTIVE
EARTH |© ?A EARTH
I ) - A t + .
SWITCH+Y [© SW.IN e / 00| Switch contact
SWITCHOV [ sw.ouT e . — - 24"; RETOUR 24 V
o . .
PROTECTIVE g % SWItPh wired onIy for % PROTECTIVE
EARTH |2 semiabsolute encode g EARTH

*

5V encoders only

The physical address of the axis is set on switches (see Sec. 6.2.7).

The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS

If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).

6 - 27
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6.2.5 Combined Axis Cables: SSI + Incremental, Square Pulses

6.2.5.1 Combined Axis Cables: SSI + Incremental, Square Pulses, Connected to the Axis Interface,
Power Supply Provided by the Interface

1 2 3
Solder side
o5 ? 13
°g d k- Combined
. ° \ encoder
2o
° o
o o
° ° % Protective
14 22| | earth
~J
To
servo-drive

To switch and 24 V
power supply

1- 25-contact male Sub.D connector plug

2 - Shielded cable [5 x (2 x 0.14 mm?) + 2 x 0.5 mm?]
or[6x(2x0.14 mm?) + 2 x 0.5 mm?]

3 - Connector

4 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)

5- 1 twisted pair shielded cable (2 x 0.22 mm?)*

* The switch and cable (5) are used only with semiabsolute encoders

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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M M
CHANNEL A 6 e /_ o |[A+
CHANNEL A 5 e _ o |A
CHANNELB | 10 o /r e |B+
CHANNEL B 9 e — o |B-
+5V | 22 e 0.5 mm’ & e |isv
ov | 21 e 0.5 mm — o |ov
/~ e |0VRETURN
CHANNELS | 7 — e |5VRETURN
CHANNELRCLK | 17 o """"""""j ------------ -l---
CHANNEL RCLK I e el e S
CHANNEL ECLK 1e ~ —e e |CLK
CHANNELECLK | 14 o — . e |CLK
CHANNEL DATA | 19 o /F e |DATA
CHANNEL DATA | 18 e — e |[DATA
% PROTECTIVE
ROTECTIVE | CON- I ” | EARTH
X EARTH INECTOR creen not compulsory
SHELL See remark
_% PROTECTIVE
$£ ” | EARTH
PCH SPEED REF | 16 ® 0 /F A e |VAR. PCH
PFD SPEEDREF | 15 e ¥ — o * | VAR. PFD
= —/
Switch wired only for
semiabsolute encoder 4 Switch contact
_ ~ — = + WItCh contac
SWITCH +Y 3 e / oot
SWITCHO V o -
2 e — o 24 V RETURN
pa— ’ 24V
Physical address of the axis: contacts 11, 12, 13, 23, 24 and 25 % EEQIECT'VE

The physical address of the axis is obtained by the wiring of contacts 11, 12, 13, 23, 24 and 25 (see Sec. 6.2.10).
The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.5.2 Combined Axis Cables: SSI + Incremental, Square Pulses, Connected to an Axis Interface

Panel

1

To axis connector (cable length 1.5 m)

\,

oL o |:|
1 1

©

lo || @7

*
AT D
<
| Znum =
'
[ | i
1 1 Ll
v
;

' Protective

-

0o
5 1
4
_ Combined
Protective encoder
earth
éz

=5

1- Axis interface panel

earth

E_I|_E External
power supply

To servo-drive  To switch and 24 V
power supply

2 - 1 twisted pair shielded cable (2 x 0.22 mm?)*
3 - 1 twisted pair cable with double shielding (2 x 0.22 mm?)

4 - Connector

5- Shielded cable [5 x (2 x 0.14 mm2) + 2 x 0.5 mm?]
or[6 x(2x0.14 mm?) + 2 x 0.5 mm?]

* The switch and cable (2) are used only with semiabsolute encoders

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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M N\
CHANNEL A A+ o /~ o |A+
CHANNEL A A- o - o |A-
CHANNEL B B+ ® /F e |B+
CHANNEL B B- e . — o |B.
0.5 mm
oV oV e 0.5 mm? / . oV
L4 p—
- ‘\------------------f ------------ 4----}-e |0VRETURN *
CHANNEL S | S- & ---1 e 4----F-% |5VRETURN *
CHANNELRCLK |©  RCLK+ ® df----cmm e f ------------ - -
CHANNELRCLK |Z RCLK- @1 H-|-f--------------"F-~---------—-- -
CHANNEL ECLK ECLK + e /r —e e |cLKk
CHANNEL ECLK ECLK- e — - e |[CLK
CHANNEL DATA ZDATA + ® = e |DATA
CHANNEL DATA ZDATA- o 4/ e | DATA
PROTECTIVE 74 Screen not compulsory PROTECTIVE
EARTH See remark —% EARTH
PCH SPEED REF w SPEED+ ® i /" ﬁ e |PCHDRIVE
PFD SPEED REF T SPEED- ® te/ — S/ * | PFD DRIVE
Ll
PROTECTIVE |4 74 V PROTECTIVE
EARTH o ~ EARTH
4 .
SWITCH +Y é SW.IN e A /‘ A g—p+ | Switch contact
SWITCHOV |2 sw.ouT e 2 — - T |24V RETURN
n 24V
o . .
PROTECTIVE [= 4 Switch wired only for 2 PROTECTIVE
EARTH |2 semiabsolute encoder z EARTH

*

5V encoders only

The physical address of the axis is set on switches (see Sec. 6.2.7).

The wiring of channels A, B, A, B and S allows detection of a wiring or encoder fault. This requires enabling the poor
signal and/or encoder channel complementarity check (parameters P25 and P26 - refer to the Parameter Manual).

REMARKS If the interference level is low, the cable with double shielding (servo-drive cable)
can be replaced by a cable with single shielding connected at both ends to the
protective earth.

CRCLK is connected to ECLK either on the axis connector or on the encoder,
depending on the frequency and the cable length (see Sec. 5.2.6.5).
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6.2.6 Axes With External Power Supply

When an external power supply is used (case of sensors > 5V or 5 V sensors for which the axis interface cannot supply
sufficient voltage because of the distance, for instance), the cables must be adapted to take this power supply into
account. Only the differences from the cables for encoders supplied by the axis interface are described below.

1 5 To external
power supply
Solder side
) 1
25 gg 3
o0
3o / q
o, _ T~a
o° ~ . ™=x- =
o ~ ~ <
So SN
o o ~ ~
o ~ ~
14 |o° o
) 1

1- 25-contact male Sub.D connector plug
2 - Sensorcable
3 - Connector

The following wiring is different from that of a sensor supplied by the axis interface:

External
power supply

+Ref ¢ ----- J-/r- ------------- - {------e [5VRETURN *
g -Ref ¢ 44-----F---mmmme - t----|--e [0VRETURN *

+ ~ e | Sensor
) / power supply
—/
+5V 22 e %
ov | 21 o 05 : o |ov
« "
[

— M S

CHANNELS | 7

|

* On 5V encoders only.

REMARK This does not concern axes wired via an axis interface terminal board and
requiring an external power supply (see axis wiring and Sec. 6.2.7).
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6.2.7 Settings on an Axis Interface Panel

To axis connector (cable length 1.5 m)

3

mmmmmmmm

| omesse o
To0rE00
o

PRESENCE TENSION

[ [ G m
DOV D | o
S r ] /BUTEE .| 8
~j‘§!§'r

MANIVE
INTERDIT

EF VIT.

0@ o Protective
| il W earth
L | i
To sensor, servo-drive and switch :--' ** External
(see wiring diagram) :-I|-: power supply

Write the axis number here

Selecting the System (1)
The NUM power 1020/1040/1060/1080 CNCs are part of the 1000 range. The switch must therefore be set as follows:

700/800 1000

Selecting the Power Supply (2)

5VDC Power Supply

The choice of supplying a 5 VDC encoder by the axis interface or by an external power supply depends on the encoder
currentdraw:

Encodercurrentdraw Power supply Switch setting
. INT.5V
<250 mA Internal E A
EXT.
INT.5V
=
> 250 mA External (0.5 to 2.5 mm? wires) I! A

The selection of an internal or external power supply also depends on the distance to the encoder (see Sec. 5.2.6.2).
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Power Supply Above 5 VDC

Since the axis interface cannot supply a voltage above 5 VDC, the supply must be external in this case (0.5 t0 2.5 mm2
wires). The switch must therefore be set as follows:

- INT.5V
sl

EXT.

Setting the Physical Address of the Axis (3)

The physical address of the axis is set on 5 switches using the code given in the address table below:

Switches Address table

O o/o/o/ojojo|o|o|o]|o|o|o|o|gfolo|1|1[1[1][1[1[1[1]1[1]1]1]1]1]1][1

| o/o/ojo/ojo]|olo[1][1]1[1][1)1|1][1]|0/0/0|0]|0|0|O]O[1[1][1][1]1][1][1]1

o/olo/o[1]1]1]1]o/o]o]o[1][1]1]1]0]0]0]0[1][1]1]1]0]0]0]0]1[1]1]1

mm| o/o/1/1/0]o]/1[1]/0]/0|1[1]|0/0[1][1]|0/0[1][1]0/0[1[1|0]0[1][1|0]0[1]1

Oom o/1/o[1]/o[1]|o[1]|0[1]|0]1|0|1|0|1|0|1|0[1]|0|1]|0[1]0[1]|0]1/0]1]|0[1

e R B B R B EE R R R ERERER
ADDRESS

For instance, the following switch setting corresponds to address 10:

i (o]
=0 (1]
i (o]
=0 [1]
A |o
019

REMARKS Two axes cannot have the same address. The system ignores axes with identical
addresses.

The addresses assigned to the PLC axes must be the highest addresses.
Physical addresses 24 to 27 are reserved for spindles 1 to 4.
Physical addresses 28 to 31 are reserved for handwheels 1 to 4.
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6.2.8 Handwheels With Non-Differential Outputs

1 2 3 Rear view
Solder side
) °
25 [0 8 13 O
gg WO,
o O o)
14 (e 2] 4
N O]
1- 25-contact male Sub.D connector plug
2 - Shielded cable with three pairs twisted around one pair
[3x(2x0.14 mm2) + (2 x 0.5 mm?)]
3 - Handwheelwith non-differential outputs
nnn ._ _____
ADR'2™ | 24 i The physical address of the handwheel is obtained
ADR"" | 11 &=~~~ by the wiring of contacts 11, 12 and 24 *
GND | ., o
ADDRESS
CHANNELA | 6 o A = e A | CHANNELA

CHANNELA | 5
CHANNELB | 10
CHANNELB | 9
CHANNELS [ 7 e

e B | CHANNEL B

4 4 U 4

+5V | 22 e 0.5 mm? N s5v | 45V
ov | 21 & 0.5 mm? M ov | oV
+2v | 8 ® T
PROTECTIVE | CON- N EES_‘I_FECTIVE
4 EARTH

SHELL

* See Sec. 6.2.10

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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6.2.9 Handwheels With Differential Outputs

Rear view
Solder side 1 2 3
0
/‘
25 [c2| 13 5)
go
o
00
o?© Agy
00 *
00
°0 0] o)
14 |o°
) 1 o

1- 25-contact male Sub.D connector plug

2 - Shielded cable with three pairs twisted around one pair [3 x (2 x 0.14 mm?)
+ (2 x 0.5 mm?)]

3 - Handwheel with differential outputs

ADR"2" [ 24 e|----- | . . _
I The physical address of the handwheel is obtained
ADR"" | 11 &7== =~ by the wiring of contacts 11, 12 and 24 *
GND
apDRESs | 12 °
CHANNELA | 6 ® & /r A e A CHANNEL A
CHANNELA | 5 e = e A CHANNEL A
CHANNELB | 10 ® /r * B CHANNEL B
CHANNELB | 9 ® — *B CHANNEL B
CHANNELS | 7 ® /’"
—7
2
+5V | 22 e /" 0.5mm2 \.sv +5V
0.5 mm
ov| 21 ¥ = \30 v lov

+2V| 8 ® T

PROTECTIVE | CON- N | proTECTIVE
Z EARTH | "sier EARTH
* See Sec. 6.2.10
/\ CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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6.2.10 Physical Addresses of the Axes
Each axis must be assigned an address in order to be recognised by the system.

The physical address of an axis is set by the wiring of contacts 11, 12, 13, 23, 24 and 25:

o Contact 13 (weight 8)
Contact 25 (weight 4) o
] ) o Contact 12 (Address earth)
View, solder side Contact 24 (weight 2) o
o Contact 11 (weight 1)
Contact 23 (weight 16) o

The physical address of an axis is the sum of the weights of the contacts not connected to contact 12: not connected
= set.

REMARKS Two axes cannot have the same address. The system ignores axes with identical
addresses.

The addresses assigned to the PLC axes must be the highest addresses.
Physical addresses 24 to 27 are reserved for spindles 1 to 4.
Physical addresses 28 to 31 are reserved for handwheels 1 to 4.

Axis Address Wiring

13 13 13 13 13 13 13 13
25 25 25 25 250 250 250 250
12 12 12 12 12 12 12 12
24 24 240 240 24 24 240 240
11 o1 11 o111 11 o111 11 o111
23 23 23 23 23 23 23 23
0 1 2 3 4 5 6 7
Q13 Q13 Q13 Q13 Q13 Q13 Q13 Q13
25 25 25 25 250 250 250 250
12 12 12 12 12 12 12 12
24 24 240 240 24 24 240 240
11 o1 11 o111 11 o111 11 o111
23 23 23 23 23 23 23 23
8 9 10 11 12 13 14 15
13 13 13 13 13 13 13 13
25 25 25 %o\i 250 250 250 250 I
12 12 12 12 12 12 12 12
24 24 240 240 24 24 240 240
11 o1 11 o111 11 o111 11 o111
230 230 230 230 230 230 230 230
16 17 18 19 20 21 22 23
Q13 Q13 Q13 Q13 Q13 Q13 Q13 Q13
25 25 25 %O\O 250 250 250 250
12 12 12 12 12 O/om 12 012
24 24 240 240 %O/I 24 240 I 240
11 o 11 o1 11 o111 11 o111
230 230 230 230 230 230 230 230
24 25 26 27 28 29 30 31
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6.3 Analogue I/O and Interrupt Cable

6.3.1 Recommended Cable

1 2 3 H—
‘ 4
|__
Solder side -

[¢;]

§

—_

&\

1- 9-contact female Sub.D connector plug

2 - Shielded 2-wire (2 x 0.22 mm?) cable

3 - 1 pair cable with double shielding (2 x 0.22 mm?)

4 - Interruptconnector plugs

5- Analogue output connector plug

6 - Spindle speed and feed rate override potentiometers (or other analogue inputs)
7 - 2 cables with 3 twisted pairs and double shielding (3 x 0.22 mm?)

When the Sub.D connector cannot accommodate two shielded cables (7), the wiring can be made using the alternate
arrangement described in Sec. 6.3.2.

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed in
accordance with the instructions of Section 1.4.3.2.
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Spindle speed potentiometer

INPUTANA.BR| 3 e () 7 () I i
7 f {10k | |
AGND| 7 e & < M
EXT.REF.| 8 e Screen not compulsory /. PROTECTIVE EARTH
OUTPUT See remark ’
// e o}
INPUTANA.AV| 4 o °
g v b
Feed rate potentiometer
IT1:24V| 6 e A e |IT1signal
k ° IT1 common
CON- [ PROTECTIVE
COMIT| 2 o I PNECTOR| EARTH N
A ° ITO common
ITO:24V]| 1 e k ° ITO signal
CON- [ PROTECTIVE
I e | EARTH N
Py M)
S-A . ° Analogue output
AGND . ;i ° Analogue common
CON-_| PROTECTIVE
PROTECTIVE |, &, ,_j L'NECTOR EARTH N
N EARTH | =STOR Screen not compulsory SHELL
See remark
REMARK Ifthe interference level is low, the analogue output cable with double shielding can
be replaced by a cable with single shielding connected at both ends to the
protective earth.
/\ CAUTION

Contact 3 of the analogue 1/O connector corresponds to address 0x10 of function anai.
Contact 4 of the analogue 1/O connector corresponds to address 0x11 of function anai.
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6.3.2

When the Sub.D connector cannot accommodate two input cables, the wiring can be made with a single cable including

Alternate Wiring of the Analogue Inputs

both analogue inputs. This section describes only the differences in wiring.

N

INPUT ANA. BR
AGND

EXT. REF.
OUTPUT

INPUT ANA. AV

PROTECTIVE
EARTH

REMARK

6 -

B
o [

1- 4-wire cable with double shielding (4 x 0.22 mm?)
2 - Bonding braid connected to machine frame
3 - Spindle speed and feed rate override potentiometers
Spindle speed potentiometer
3 e ) ) l_ !
1 10kQ | |
7 o .
8 e p
ot10ka | |
e = )
CON- j Screen not compulsory / Feed rate potentiometer
NECTORG
SHELL See remark X\ PROTECTIVE EARTH
Ifthe interference level is low, the analogue output cable with double shielding can

be replaced by a cable with single shielding connected at both ends to the

protective earth.
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6.4 Input and Output Cables
6.4.1 32-Input Cables

abec

o000 1

ocoo 2

ocoo 3

ocoo 4

ocoo 5

ocool|l 6

000 7 ]
0o0oO0 9

ocool| 10 ]
ocoool| 11

ocoolf|12

oooll|l 13

ocool| 14

oool| 15

Solder side

1- Connector (see Sec. 6.4.3 for cable customisation)
2 - Input and external power supply wires

REMARK Hole c7 is capped on the input cable connector.
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Low part High part Contact

P24VE P24VE a12 ef------—- - - — -

1 00.0 | 04.0 al e

1 00.1 | 04.1 cl o

1 00.2 | 04.2 b1 e

100.3 | 04.3 c2 o

1 00.4 | 04.4 b2 e

1 00.5 1 04.5 c3 o

1 00.6 | 04.6 b3 e

1 00.7 | 04.7 c4 o

GND GND a2 e

101.0 105.0 b4 e

101.1 | 05.1 c5 o

101.2 | 05.2 b5 e

101.3 1 05.3 c6

101.4 105.4 b6 e

101.5 1 05.5 b7 e +

101.6 1 05.6 a6 e "= 24VDC

101.7 | 05.7 a7 e -

GND GND a3 e

1 02.0 1 06.0 a9 e

| 02.1 | 06.1 co9

1 02.2 1 06.2 b9 e

102.3 1 06.3 cl0

| 02.4 | 06.4 b10

1 02.5 | 06.5 cll e

102.6 | 06.6 b11 e

1 02.7 | 06.7 cl2 e

GND GND a4 e

1 03.0 1 07.0 b12 e

1 03.1 1 07.1 c13 e

103.2 107.2 b13

103.3 107.3 cl4 e

103.4 107.4 b14 e

103.5 107.5 cl5 o

103.6 107.6 b15 e

103.7 107.7 al5 e

GND GND a5 e

*

REMARK All the commons are interconnected on the card.

Wiring of 24 VDC to pin a12 is optional. It allows the PLC to detect the presence
of 24 VDC by reading bit 1013C.0 (bit = 1: 24 VDC present).
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6.4.2 24-Output Cable

abec

o000 1

ocoo 2

ocoo 3

ocoo 4

ocoo 5

ocool|l 6

000 7 ]
0o0oO0 9

ocool| 10 ]
ocoool| 11

ocoolf|12

oooll|l 13

ocool| 14

oool|l 15

Solder side

1- Connector (see Sec. 6.4.3 for cable customisation)
2 - Output and external power supply wires

REMARK Hole c15 is capped on the output cable connector.
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Low part High part Contact

P24VS P24VS a2 e

0 00.0 0 03.0 al e 1

0 00.1 0 03.1 cl e

000.2 0032 b1 e ——

000.3 0 03.3 c2 o

000.4 0 03.4 b2 e

000.5 0035 c3

0 00.6 0 03.6 b3 e

000.7 0 03.7 c4 o

GND GND a9 e

pP24VSs P24VS a3 e

001.0 0 04.0 b4

0 01.1 O 04.1 c5 o

001.2 004.2 b5 e

001.3 0 04.3 c6 o

001.4 004.4 b6 e +

001.5 0045 C7 e 24 VDC ™=

001.6 004.6 b7 « -

001.7 0047 a7 e

GND GND alle

P24VS P24VS a4 °

002.0 0 05.0 c9 °

0 02.1 0 05.1 b9 *

0022 005.2 clo*

0023 005.3 b10*®

0024 005.4 ci1®

0025 005.5 b11*®

0026 005.6 cl2*

0027 005.7 b12*®

GND GND all®

GND GND al2* iﬁ

P24VS P24VS a5 ° N
REMARK All the common wires are interconnected on the card as are all the P24VS power

supply wires.
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6.4.3 Installing the Input/Output Cables

6.4.3.1 Polarising the Input and Output Cables

The input and output cables are differentiated:
- by marking with the words "ENTREES" (inputs) or "SORTIES" (outputs)

- by polarising:
- ¥ el
e Hole capped e Hole capped
—] coo coo
000 00O
'ﬁ 000
L] coo coo
o000 o000
] oo coo
I_ 000 000
Polarising of Polarising of
the inputs the outputs

The capped holes in the connector plugs correspond to a missing contact in the card connector receptacle.

6.4.3.2 Customising the Cables of the High or Low Part

The cables must be customised according as they occupy the high or low part of the connector:

protection

High part
I R | | —
—
-
A B | -
Low part

To customise the cables, break off the tabs shown in black.
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6.4.3.3 Installing and Locking the Cables

Insert the connectors plugs in the receptacles taking the input/output polarising and top/bottom part into account:

HPZEN

I

LK

Lock the connectors in place with the tabs provided, inserting them until they snap into place:

Removing a Connector

Slightly separate the two tabs and pull out the connector, taking care not to break the tabs.

Reinstallinga Connector

Slightly separate the two tabs and push the connector home, taking care not to break the tabs.
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6.4.4 Machine Panel Extension 32-Input Cable (with or without External Power Supply)

Solder side

—H
~5|19
3780 \
[e]
c)O
%5 |
OO
OO
OO
[e]
o)
[e]
o)
[e]
o
[e]
o
[e]
o
[e]
o _—
o)
o
[e]
o
o)
c)O
20&1 / 2
—H

1- Input (and external power supply) wires
2 - 37-contact male Sub.D connector plug
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INO 1 e
IN 1 20 e
IN 2 2 e
IN3 [21 e
IN 4 3 e
IN5 [22
IN 6 4 e
IN7 |23 e
COMMON 5 ef—
IN8 |24 o
IN9 6 e
INA |25 ¢
INB 7 e
INC |26 @
IND 8 e
INE |27 o .
INF [ o e D i | B
COMMON |28 o}——— 24 VDC
IN10 |29 e
IN 11 11 @
IN12 |30 e
IN13 [ 12 @
IN14 | 31 @
IN15 |13 e
IN16 |32 e
IN17 | 14 o
COMMON | 33 ¢f———
IN18 [ 15 e
IN19 [ 34 e
INTA |16 e
INTB [ 35 e
INTC |17 e
INTD | 36 e
INTE [ 18 o
INTF |37 ‘
COMMON |19 e :
24VE |10 @|- - oo ,;,

REMARKS Contact 10 is not connected unless the 32-input cable provides the general power
supply for the machine panel extension.

All the commons are interconnected inside the machine panel extension.
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6.4.5 Machine Panel Extension 24-Output Cable (with or without External Power Supply)

Solder side
—H 1 2
19 %37
o]
[e]
o]
o]
o]
[e]
(o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
o]
[e]
o]
o]
o]
[e]
o]
o]
o]
o]
° o]
0|20
(e

1- 37-contact female Sub.D connector plug
2 - Output and external power supply wires
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24VS0 |19 o] - - - - - - - - - - — - - R
OUTO |37 e :IT—
OUT1 |18 o »

OUT2 | 36 o
OUT3 [ 17 e
OUT4 |35 «
OUT5 | 16 o
COMMON [ 34 »
OUT6 |33 e
COMMON | 14 of——
OUT7 |32
OUT8 [ 13 e
OUT9 | 31 «

OUTA |12 »
OUTB |30 »
OUTC | 28 e

COMMON | 9
OUTD | 8
OUTE | 5
7

4

OUTF
OuT 10
OUT 11 | 25
OuUT 12
OUT 13 | 20
OuUT 14
OUT 15 | 22
OUT 16 | 23 »
OuT17 | 1
24VS1 | 2 o|- - ———— - - - - - — - - - — - — - — -~

COMMON | 3 r—;’ ffffffffffffffffffffffffff

REMARKS The power supply is not connected unless the 24-output cable provides the
general power supply for the inputs (or the machine panel extension).

In this case the 24 VDC can be connected to one of contacts 2 or 19.
All the commons are interconnected on the machine panel extension.

®

[ ]

N
N
®

N
—
®
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Cable Diagrams

6.5 Power Cables
6.5.1 CPU, Modax and LCD Panel Monitor (FS20) Power Cable

1 - 3-contact connector equipped with 2 male crimped contacts (A and B)
2 - Twisted 2-wire cable (2 x 1 mm?)
+| o = . 24 VDC
A
24VDC . _/ . oV
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6.5.2 Mains Power Cable

1

1 - Female mains power connector
2 - 3-wire cable (3x 1.3 mm?)
X '
220 V - o | 220V
PROTECTIVE o Yellow/green e | PROTECTIVE
EARTH M EARTH
REMARK The yellow/green conductor of the mains power cable is the protective earth. Itis

notcompulsory to earth the additional earthing terminal, but this has the advantage
of keeping the frame earthed even when the mains power cable is unplugged.
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Cable Diagrams

6.5.3 Machine Panel and Extension Power Cable

Wiring the two wires of the power supply cable:

Terminal block

Card

Wiring instructions:

- open the terminal by turning the screwdriver (1),
- insertthe wire (2),

- remove the screwdriver to clamp the wire.
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6.6 Video/Panel Cable

Solder side Solder side
1 2 3
. —H H—

1 5~
37[o 19[5)37
20 oS
OO C)O
o° | [ | %
OO c)O
o o
2 oS
o o
s / S
Oo OO
OO c)O
Oo OO
o2 | — o0
c)O OO
go og
20 021 / \ 1 go 20
\ _/

1- 37-contact male Sub.D connector
2 - Videocable
3 - 37-contactfemale Sub.D connector
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Cable Diagrams

Red (white wire) 7 @ A (N Red - a ® 7 Red (white wire)

Red earth (black wire) | 8 O—J L" 8 Red earth (black wire)
Green (white wire) | 27 @ N Green A e 27 Green (white wire)
Green earth (black wire) | 28 O—J L-‘ 28 | Green earth (black wire)
Blue (white wire)| 10 @ A Blue a ® 10 Blue (white wire)

Blue earth (black wire) | 11 .—J L—O 11 Blue earth (black wire)
Hsync (white wire) | 30— White (0 te 30 | Hsync (white wire)

HS earth (black wire) | 31 O—J L-‘ 31 HS earth (black wire)
Vsync (white wire) | 13 e A Black A e 13 | Vsync (white wire)

VS earth (b lack wire) | 14 O—J L-‘ 14 | VS earth (b lack wire)
Vee 1 e Blue (0.6) °o 1 Vee
Vce 2 e Red (0.6) o 2 Vee
GND| 20 e White (0.6) e 20 | GND
GND| 21 Black (0.6 ® 21 | GND
TRANS 1| 19 e 12d(022) ~ Red(022) lg 37 | RECEPT
TRANS 2| 18 o White (0:22) _,/ White 0.22) 14 36 | RECEP2
RECEP 1| 37 el Black(022) — Black (0.22) |4 49 | TRANS 1
ReceP2 | 36 o] Blue(022) _,/ Blue (022) |4 15 | TRANS2
PROTECTIVE| CON- J k« CON- | PROTECTIVE
EARTH |NECTOR { NECTOR| EARTH
SHELL SHELL

Wiring instructions:

- Clamp the cable to a half-cover

- Solder the wires to the contacts opposite the half-cover

- Clamp the other side of the cable to the other half-cover

- Solder the wires to the contacts on the side opposite the half-cover.

A CAUTION

For correct interference suppression in the system, the cable shielding must be earthed
(over 360 degrees) in accordance with the instructions of Section 1.4.3.2.

The two clamps must be used to clamp the cable to the cover.
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Part Two

COMMISSIONING






7 General - Commissioning

Initial Conditions

- Power components turned off.
- CPU supplied with 24 VDC.
- Mains voltage 230 VAC.

Actions

Turn on the general power supply.

Turn on the CNC (a reset is automatically executed).

Power-on LEDs

CUP Modax Last Modax
L2 o, Fal o, Fal
AN / AN / AN / AN /
L3 O O O L1 Halt ‘ Q O Pwr Halt ‘ Q Q Pwr
¥ N N
Halt \‘/ O \d Pwr O \d Term
Fail

When powering up is complete, if an axis is connected, it must be recognised and the Halt LED must go out. Only the
Pwr LEDs and the Term LED for the last Modax remain lit.

LEDs at the Rear of Machine Panel MP02

There are four LEDs at the rear of machine panel MP02 to indicate the operational state:

4

W = O ]
[Torvvessreeesesness ]
JIDIINOOOOO0O — :o
e}

1 - Red BC LED: lit for bad connection with the preceding
module

2 - Green RDY LED: lit when the machine panel is correctly
initialised by the PLC

3 - Green BA LED: lit for correct access to machine panel
MPO2 by the PLC

4 - Green Um LED: lit when the power supply input is present.
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The current point page and the following status window are displayed on the main display page:
Flashing

T e =

The Fail LED comes on for a software error.

All the display pages must be accessible from the operator panel.

Problems

In the event of a malfunction:

Reset the system (press the "Reset" button on the CPU).

7-2 en-208536/A




8 Load and Check of the PLC Programme

8.1 Load Procedures

The Ladder language is used to programme the automatic control function (see Automatic Control Function
Programming Manual in Ladder Language).

Programming and programme loading are carried out with PLCTOOL running on a PC or compatible.

The programme coherence and consistency with the system configuration is checked using CNC utility 7 (UT7).

8.2 Checking the PLC Programme: Test of the Safety Systems

The safety systems and PLC programme are checked off load before turning on the power components.

8.3 PLC Programming Supplements

The information below supplements the Automatic Control Function Programming Manual in Ladder Language to
describe the specific features of digital servo-drives :

- Modax module

- MPO02 machine panel

8.3.1 Modax

Input/output card identifiers

Card type Identifier
64/48 card %lrc3E.W=55FF
32/24 card %lrc3E.W=56FF

Modax input/output addresses

Modax address Card address %Qrc00.0 Card address %lrc00.0
0 %Q1000.0 to %Q1005.7 %I11000.0 to %I1007.7
1 %Q1100.0 to %Q1105.7 %I11100.0 to %I1107.7
2 %Q1200.0 to %Q1205.7 %I11200.0 to %I11207.7

8.3.2 MP02 Machine Panel

Image of Panel Components in the Exchange Area

Input/output card identifier

Card type Identifier
IMP02 %Ilrc3E.W = 0x53FF

€n-208536/A 8-1
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Variable equivalence with inputs/outputs

Variables

Input/output type

%Irc00.0 to %lIrc07.7

Inputs 0-54

Keyboard key images

%Qrc00.0 to %Qrc07.7

Outputs 0-54

Keyboard key LED images

%Irc08.0 and %Qrc08.0

Input and output O

Image of CYCLE

button and INCYC indicator

%Irc08.1 and %Qrc08.1

Input and output 1

Image of FEED STOP button and CYHLD indicator

%Irc08.2 Input 2 Key switch image

%Irc08.5 and %Qrc08.5 Input and output 5 Image of button and RESET indicator
%Irc08.3 and %Irc08.4 Inputs 3-4 Image of free user inputs

%Irc08.6 to %Irc09.3 Inputs 6-11

%Qrc08.2 to %Qrc08.4  Outputs 2-4 Image of free user outputs

%Qrc08.6 to %Qrc09.3

Outputs 6-11

%Ilrc0C.B and %IrcOD.B

Analogue inputs

Image of feed rate and spindle speed override potentiometers

Representation of Panel Image

%Irc02.4  %Irc03.4  %lrc04.4 %Irc00.0 %
%Qrc02.4 %Qrc03.4 %Qrc04.4 %Qrc00.0 %
%Irc02.3  %Irc03.3  %lIrc04.3 %lrc01.0 %
%Qrc02.3 %Qrc03.3 %Qrc04.3 %Qrc01.0 %
%lrc02.2  %Irc03.2  %Irc04.2 %Irc05.0 %
%Qrc02.2 %Qrc03.2 %Qrc04.2 %Qrc05.0 %
%lIrc02.1  %Irc03.1  %lrc04.1  %lrc06.0 %
%Qrc02.1 %Qrc03.1  %Qrc04.1 %Qrc06.0 %
%Irc02.0 %Irc03.0  %lrc04.0 %Irc07.0 %

%Qrc02.0 %Qrc03.0

%Qrc04.0 %Qrc07.0

P S =g S S

%

%Irc00.2
%Qrc00.2
%lIrc01.2
%Qrc01.2

Irc00.1 %lIrc00.

Qrc00.1
Irc01.1
Qrc01.1

%lrc01

%Irc05.2
%Qrc05.2

%Irc06.2
%Qrc06.2

%lrc07.2
%Qrc07.2

Irc05.1 %lrc05.

Qrc05.1

Irc06.1
Qrc06.1

Irc07.1
Qrc07.1

%Irc06.

%Irc07.

\\\\\\

%Qrc00.3

.3
%Qrc01.3

%Qrc05.3

%Qrc06.3

%Qrc07.3

%Irc00.4
%Qrc00.4
%lIrc01.4
%Qrc01.4

%Irc00.7
%Qrc00.7
%lrc01.7
%Qrc01.7

%Irc00.6
%Qrc00.6
%Irc01.6
%Qrc01.6

%Irc00.5
%Qrc00.5
%lrc01.5
%Qrc01.5

3

%Irc05.4
%Qrc05.4

%Irc06.4
%Qrc06.4

%Irc07.4  %Irc07.7 %Irc07.6 %Irc07.5
%Qrc07.4 %Qrc07.7 %Qrc07.6 %Qrc07.5

~— O~~~

S

%Irc05.7
%Qrc05.7

%Irc06.7
%Qrc06.7

%Irc05.6
%Qrc05.6

%Irc06.6
%Qrc06.6

%lrc05.5
%Qrc05.5

%lrc06.5
%Qrc06.5

3

3

3

S \\\x N\ 7o o
olele]e
- 00
}D ~ 0000
= @

D

OO0000

© @ (:) @\ ©
© 1 \
%lrc08.5 %Ilrc08.1 %I1rc08.0
%lrcOD.B %lrc0C.B %I1rc08.2 %Qrc08.5 %Qrc08.1 %Qrc08.0
(spindle speed) (feed rate) (key switch) (RESET) (FEED STOP/ (CYCLE/INCYC)
CYHLD)

8§-2
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9 Integration of the Machine Parameters

The machine parameters are integrated using the SETTool utility (see SETTool Manual).
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10 Axis Calibration (by UT2)

10.1 General 10-3
10.2 Record of Corrections to Be Made 10-5
10.3 Operations on Axis Measurement Correction Tables 10-6
10.3.1  Entering the Measurement Correction
Table 10-7
10.3.2  Saving the Measurement Correction
Table 10-8
10.3.3  Checking the Measurement Correction
Table 10-9
10.3.4 Loading a Measurement Correction
Table 10-10
10.3.5  Exit from the Utility Confirming the

Changes Made
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Axis Calibration (by UT2)

10.1 General

Axis calibration allows the system to add a correction depending on the real axis position to the measurement made
by the coupler.

INTERPOLATOR COUPLER

- Interaxis
calibration

- Dynamic
operators

Axis corrections

Axis calibration is carried out on both linear and rotary axes.

The corrections are entered for a limited number of points per axis. The system computes the corrections between two
points by linear interpolation.

A Correction

/ Interpolation
\ Point 26 / 10

..... Point 25 Point27.. ...

Axis measurement

It is recommended to correct the measurements of the minimum and maximum travel points (defined by machine
parameter P17). Otherwise, the value of the last correction is applied to these points:

€n-208536/A 10-3
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Minimum and maximum travel points not corrected

Correction
A
_ Axis
— 0 /\ Measurement
| y | | | | -
Minimum U/ Maximum
travel travel

Minimum and maximum travel points corrected

Correction

/R 0 /? Axis measurement
A n | | | . -

| \ \l ! y o
Minimum w Maximum

travel travel

A maximum number of approximately 2600 points can be corrected for all the axes combined. There are no restrictions
on how the points are distributed on the axes.
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Axis Calibration (by UT2)

10.2 Record of Corrections to Be Made

The real axis position is taken for a series of points to determine the corrections required:

P1

POSITMACH TOGO ERROR
+299.164 + 0.

| P2

Y

.
—
=N
no
—
no
o
+
o

oM

|

i

The corrections are in the internal system units (1U).

Axis number: Unit:
Measured position
(P1)

Real position

(P2)

Correction

(P2 -P1)

The measured values and corresponding corrections are recorded in the correction tables (see 10.3.1).
REMARKS A correction table must have at least three points.

The correction range is between -32768 and 32767 units.

For a rotary axis, the corrections must be identical for the 0 and 360 degree points.

10
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10.3 Operations on Axis Measurement Correction Tables

Select the CN UTILITY menu.
Display of the "CN UTILITY" menu.

Select the "UTILITIES PRESENT" menu.
Display of the "UTILITIES PRESENT" menu.

Select the axis calibration utility.
Display of the menu:
AXIS CABLIBRATION VALUES
>0 DISPLAY - CHANGE
1 LOAD

2 UNLOAD
3 VERIFY

Select the operation to be performed:

- enter a measurement correction table (see 10.3.1),

- load a measurement correction table (see 10.3.4),

- save a measurement correction table (see 10.3.2),

- check the measurement correction table (see 10.3.3),

- exit from the utility, confirming the data modified (see 10.3.5).

10-6 €n-208536/A
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Axis Calibration (by UT2)

10.3.1 Entering the Measurement Correction Table

Initial Conditions
Record made of required corrections (see 10.2).
"AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "DISPLAY - CHANGE"
Display of the question:

AXIS ?

Enter the number of the axis to be corrected (corresponds to the axis
position in machine parameter P9).

Display of the measurement correction table for the axis considered, e.g.:

AXIS CALIBRATION AXIS: 2

>M- 10000 C- 3
M- 9000 C+ 6
M- 8000 C- 9

Interpretation of the measurement correction table:
- the header gives the axis number selected,
- the next number, "M", is the measurement of the point (in internal units),

- the following number, "C", is the correction to be made (in internal units).

The table is in increasing order of measurements.

When the table is empty, only the header is displayed.

Modifying or Adding a Correction

The corrections can be entered in any order.

Enter the correction: "M+[measurement] C+[correction]".

Modification of the correction line concerned or display of the new line.

Deleting a Correction

Select the correction to be deleted.

Delete the correction.

=

=

10
=

=
=

Return to the "AXIS CALIBRATION VALUES" menu (to enter the corrections for another axis)

Exit from the measurement correction table.
Return to the "AXIS CALIBRATION VALUES" menu.

=
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10.3.2 Saving the Measurement Correction Table

Initial conditions
Peripheral device (PC + communication tool, diskette drive or tape reader/punch) connected and ready to receive data.
"AXIS CALIBRATION VALUES" menu displayed.

Actions

Select "UNLOAD". = . B

Display of the question:

READY (Y/N)?

Initiate the save. ISy ' B

Display of :

% [CNC job reference]

Keep the job reference Change the job reference
Possibly add a comment Enter another job reference
(possibly with comment)
Reinitiate the save. ISy B

The correction tables are saved then the following message is displayed:

UPLOADING COMPLETE!

Acknowledge the message. IS

Structure of the data transmitted
The data saved are in the following format:

%¥00084001 ;0A

AXIS: 0;08
M- 10000 C- 3;17
M- 9000 C- 10;17
AXIS: 1,08
M- 10000 C+ 25;17
M- 9000 C- 5;17

L

Interpretation of the data transmitted:

- the first line gives the CNC job reference (which may be followed by a comment, e.g.:."%00084001
28 June 1995"),

- each of the axes (AXIS: [No.]= is followed by the corrections assigned to it,

- the number after "M" is the measurement of the point (in internal units),

- the number after "C" is the correction of the point (in internal units),

- the two digits after ";" on each line are the hexadecimal number of characters in the line.
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Axis Calibration (by UT2)

10.3.3 Checking the Measurement Correction Table

The measurement correction table can be checked to make sure that it was saved or loaded correctly.

Initial Conditions

Peripheral (PC + communication tool, diskette drive or tape reader/punch) connected and ready to transmit the table
to be checked.

"AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "VERIFY". 1= (1] B

Display of the question:

READY (Y/N)?

Initiate the check. ISy ' B

Initiate transmission by the peripheral.

The measurement correction table is checked followed by display of the message:

OK!

Acknowledge the message. IS

Possible Problems

The job reference is different from the CNC job reference

Loading stops and the incorrect job reference is displayed.

Enter the correct job reference. ISy B

The check is then resumed and continues normally. 1 O

The data saved do not correspond to the correction table

Display of the message:

ERROR

Acknowledge the message. IS

Resume save (see 10.3.2) or load (see 10.3.4).

The changes made to the measurement correction table were not confirmed before the check

Display of the message:

WARNING - CHANGES MAY BE LOST
(EXIT TO SAVE)
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Acknowledge the message. IS

Confirm the modifications (see 10.3.5).

Resume the check.

10.3.4 Loading a Measurement Correction Table

The measurement correction tables to be loaded can have two possible origins:

- table saved earlier,

- table entered on a peripheral device (complying with the structure shown in 10.3.2; the spaces before the numerical
data can be omitted and the two digits after the ";" on each line are the number of characters in the line).

Initial Conditions

Peripheral device (PC + communication tool, diskette drive or tape reader/punch) connected and ready to transmit data.

"AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "LOAD". ISy . B

Display of the question:

READY (Y/N)?

Initiate the load. (IS5 ' B

Initiate transmission by the peripheral.

Load of the correction table.
Possible Problems

The job reference is different from the CNC job reference

Loading stops and the incorrect job reference is displayed.

Enter the correct job reference. ISy B

Loading is then resumed and continues normally.
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Axis Calibration (by UT2)

10.3.5 Exit from the Utility Confirming the Changes Made

Exit from the utility. =3 +

Changes were made

Display of the message:
WRITING IN PROGRESS
After confirmation, display of the message:

WARNING ! LOADING REQUIRES TO STOP
MACHINE CONTROL OK? (Y/N) :

It is necessary to reset the system to take the changes made into account. = ' B

Reset the system.

No changes
Return to the menu "UTILITIES PRESENT".

10
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Interaxis Calibration

11.1  General Description of Interaxis Calibration
11.11 General

Interaxis calibration allows the system to add to the reference of a slave axis (reference created by the interpolators)
an offset which depends on the reference of a master axis.

Interaxis calibration
by utility 20

+Xm

INTERPOLATOR COUPLER

- Dynamic interaxis
calibration
- Dynamic operators

Cm Axis corrections

Motor

The corrections concern both linear and rotary axes.

They are entered for a limited number of points per axis. The system computes the corrections between two points
by linear interpolation.

Beyond the end points, the corrections are constant.

Correction on the slave axis

First point Last point Master axis
corrected corrected

Special case: Correction in a single point

A Correction on the slave axis

—
-

Single point Master axis
corrected
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11.1.2 Examples of Interaxis Calibration
REMARK The deformations are exaggerated for clarity in the examples below.

Correction of a perpendicular alignment fault

Theoretical X &
Real X

Tl

Z corrected according to the position on the X axis.

Correction of bending of a boring bar

N

z T

w

A

X corrected according to extension of the boring bar.
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Interaxis Calibration
.|

Correction of sag of the cross member of a gantry machine

A Z
/\ X
A Z

\ )

11

Sag in Z corrected according to the position on the X axis.

Expansion take-up on an axis

An axis can be self-corrected (only with dynamic calibration, master axis same as slave axis) to cater for thermal
expansion.

The correction tables can be written by the PLC programme according to the measured temperatures then used by the
system.

The use of these corrections may prove difficult because of the thermal inertia of the machines.
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11.1.3 Tools Used for Interaxis Calibration

Two tools can be used for interaxis calibration:

- calibration by utility 20 (see 11.2) to make unvariable corrections to take into account deformations of the machine,

- dynamic calibration by parameters E81xxx and E82xxx (see 11.3) that can be modified at any time (by the part
programme). These corrections are suited to variables that change over time such as thermal expansion.

The effects of interaxis calibration by utility 20 and of dynamic calibration are added together, which is why it is not
recommended to use both methods together.

11.1.4 Measurement of the Corrections on the Axes

The corrections to be made to the slave axis are measured for a series of reference positions on the master axis.

A Slave axis

\ _

Master axis

The corrections are made in the internal system unit (IU).

Master axis No.: Slave axis No.:
Master axis position
Unit:

Slave axis correction
Unit:

The values measured are recorded in the correction tables (see 11.2.1 and 11.3.3).

REMARKS:  For interaxis calibration by utility 20, the maximum corrections are + 9999 units.

Fordynamic interaxis calibration, the maximum difference between two consecutive
corrections is + 65,000 units.
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11.2 Interaxis Calibration by Utility 20

A slave axis can have only one master axis.

A master axis can have several slave axes.

An axis cannot be its own master axis (contrary to dynamic calibration).

Actions

Interaxis Calibration

Select the "CN UTILITY" menu.
Display of the "CN UTILITY" menu.

UTIL

Select the "UTILITIES PRESENT" menu.
Display of the "UTILITIES PRESENT" menu.

Select the interaxis calibration utility.
Display of the menu:

INTER-AXIS CALIBRATION VALUES
>0 DISPLAY- CHANGE
1 LOAD

2 UNLOAD
3 VERIFY

Select the operation to be performed:

- enter a measurement correction table (see 11.2.1),

- load a measurement correction table (see 11.2.4),

- save a measurement correction table (see 11.2.2),

- check the measurement correction table (see 11.2.3),

- exit from the utility, confirming the data modified (see 11.2.5).

en-208536/A
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11.21 Entering the Measurement Correction Table for an Axis

Initial Conditions
Record made of required corrections (see 11.1.4).
"INTER-AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "DISPLAY - CHANGE" s —

Display of the question:

AXIS (SLAVE [,MASTER ]) ?

Enter “Slave axis no.[, Master axis no.]” (machine axis numbers = —

set in machine parameter P9). —

REMARK If the master/slave axis pair already exists, it is sufficient to enter the slave axis
number.

Display of the measurement correction table for the axis considered, e.g.:

SLAVE AXIS: 0, MASTER AXIS: 2

>M- 10000 C- 1
M- 9000 C+ 1
M- 8000 C+ 4

Interpretation of the measurement correction table:

- the header gives the slave axis number followed by the master axis number,
- the number after M is a measured point on the master axis (in internal units),
- the number after C is the correction made to the slave axis (in internal units).

The table is in increasing order of measurements.

When the table is empty, only the header is displayed.

Modifying or Adding a Correction

The corrections can be entered in any order.

Enter the correction: "M+[measurement] C+[correction]". = B

Modification of the correction line concerned or display of the new line.
Deleting a Correction

Select the correction to be deleted. ISy

Delete the correction. = D B

Return to the "INTER-AXIS CALIBRATION VALUES" menu (to enter the corrections for another axis)

Exit from the measurement correction table for axis pair. =

Return to the "INTER-AXIS CALIBRATION VALUES" menu.
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11.2.2 Saving the Measurement Correction Table

Initial conditions
Peripheral device (PC + communication tool, diskette drive or tape reader/punch) connected and ready to receive data.
"INTER-AXIS CALIBRATION VALUES" menu displayed.

Actions

Select "UNLOAD". = . B

Display of the question:

READY (Y/N)?

Initiate the save. ISy ' B

Display of :

% [CNC job reference]

Keep the job reference Change the job reference
Possibly add a comment Enter another job reference
(possibly with comment)

Reinitiate the save. ISy B

The correction tables are saved then the following message is displayed:

UPLOADING COMPLETE!

Acknowledge the message. IS

Structure of the data transmitted
The data saved are in the following format:

500084001 ;0A
AXIS: 0, 1;0B
M- 10000 C- 2:17
M- 9000 C+ 1;17

AXIS: 2, 1;0B
M- 10000 C+ 8:17
M- 9000 C+ 5:17

L

Interpretation of the data transmitted:

- the first line gives the CNC job reference (which may be followed by a comment, e.g.:.. "$00084001
6 September 2001-10-17),

- each of the axis pairs (AXIS: [slave], [master]) is followed by the corrections assigned to it,

- the number after "M" is a measured point on the master axis (in internal units),

- the number after "C" is the correction made to the slave axis (in internal units),

- the two digits after ";" on each line are the hexadecimal number of characters in the line.
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11.2.3 Checking the Measurement Correction Table

The measurement correction table can be checked to make sure that it was saved or loaded correctly.

Initial Conditions

Peripheral (PC + communication tool, diskette drive or tape reader/punch) connected and ready to transmit the table
to be checked.

"INTER-AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "CHECK". (IS u B
Display of the question:

READY (Y/N)?

Initiate the check. ISu B

Initiate transmission by the peripheral.
The measurement correction table is checked followed by display of the message:

OK

Acknowledge the message. IS

Possible Problems

The job reference is different from the CNC job reference

Loading stops and the incorrect job reference is displayed.

Enter the correct job reference. ISy B

The check is then resumed and continues normally.

The data saved do not correspond to the correction table

Display of the message:

INCORRECT TAPE

Acknowledge the message. IS

Resume save (see 11.2.2) or load (see 11.2.4).

The changes made to the measurement correction table were not confirmed before the check

Display of the message:

WARNING - CHANGES MAY BE LOST
(EXIT TO SAVE)

Acknowledge the message. IS
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Confirm the modifications (see 11.2.5).

Resume the check.

11.24 Loading a Measurement Correction Table

The measurement correction tables to be loaded can have two possible origins:

- table saved earlier,

- table entered on a peripheral device (complying with the structure shown in 11.2.2; the spaces before the numerical
data can be omitted and the two digits after the ";" on each line are the number of characters in the line).

Initial Conditions

Peripheral device (PC + communication tool, diskette drive or tape reader/punch) connected and ready to transmit data.

"AXIS CALIBRATION VALUES" menu displayed.

Actions

Choose "LOAD". ISy - B

Display of the question:

READY (Y/N)?

Initiate the load. (IS5 - B

Initiate transmission by the peripheral.

Read of the correction table.
Possible Problems

The job reference is different from the CNC job reference

Loading stops and the incorrect job reference is displayed.

Enter the correct job reference. ISy B

Loading is then resumed and continues normally.
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11.25 Exit from the Utility Confirming the Changes Made

Exit from the utility. =3 +

Changes were made

Display of the message:
WRITING IN PROGRESS
After confirmation, display of the message:

WARNING ! LOADING REQUIRES TO STOP
MACHINE CONTROL OK? (Y/N) :

It is necessary to reset the system to take the changes made into account. = ' B

Reset the system.

No changes
Return to the menu "UTILITIES PRESENT".
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11.3 Dynamic Interaxis Calibration

The possibility of writing correction tables from a part programme depends on the setting of machine parameter P7 (see
the parameter manual):

- P7 word 0 bit 5 = 0: write by part programme enabled,

- P7 word 0 bit 5 = 1: write by part programme inhibited.

11.3.1 Addresses of the Correction Parameters

The corrections are made using parameters E81xxx, E82xxx and E940xx:

- parameters E81xxx address the master axis reference positions,

- parameters E82xxx address the corresponding corrections on the slave axes,
- parameters E940xx assign a master axis to a slave axis.

The current slave axis correction is accessible in read-only parameters E950xx.

11.3.2 Correction Tables

The size of the correction tables (number of parameters E81xxx and parameters E82xxx) is defined by machine
parameter P58, word 0 (See Parameters Manual). The maximum size of the correction tables is 1000 parameters
E81xxx and 1000 parameters E82xxx.

The correction tables can be schematically represented as follows:

E81000 aaa — E82000 bbb —
1 1 0-n : slave axis
2 cce 2 ddd numbers
3 3
n n
N\
E81aaa — E82aaa
Axis 0 corrections
E81bbb E82bbb [+
/
\
E81ccc E82ccc
Axis 2 corrections 1 1
E81ddd E82ddd -
7/

The first 32 parameters E81xxx and E82xxx are each assigned to the axis with the same number: E81003 and E82003
are assigned to axis 3. They define the limits of the correction table assigned to the axis.

The following parameters included in the table of corrections assigned to an axis define:
- the reference position on the master axis (parameters E81xxx),
- the corresponding correction applied to the slave axis (parameters E82xxx).
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The reference positions and slave axis corrections are signed values in internal system units.

A master axis is assigned to a slave axis by E940xx = yy where:
- xxis the slave axis number,
- yy is the corresponding master axis number.

E940xx = -1 means that no master axis is assigned to slave axis xx.

Specifically
For a corrected axis, the reference positions on the master axis must be defined in increasing order.

Any unused location in the correction table can be used as extra E80xxx parameters (local data written and read by
the CNC).

Example
E94003 =1
E81000 E82000
E81003 110 E82003 150 —
E81004 E82004
E81110 -300000 E82110 100
" -200000 " 500
" -100000 " 1200
" 0 " 3500
E81150 E82150 -~

E94003 = 1 means that master axis 1 is assigned to slave axis 3.

E81003 =110 and E82003 = 150 mean that the parameters defining the corrections of axis 3 are between E81110 and
E81150forthe reference positions on master axis 1 and between E82110 and E82150 forthe corresponding corrections
made to slave axis 3.

E81110 =-300000 and E82110 = 100 means that the first reference position on master axis 1 is located at -300000
IU (i.e. -300 mm if the internal system unit is micrometres) and that the corresponding correction on slave axis 3is 100
IU (i.e. 100 pm if the internal system unit is micrometres).
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11.3.3 Writing and Enabling the Correction Tables

Parameters E81xxx, E82xxx and E940xx can be written by the part programme.
11.3.3.1 Conditions for Writing Parameters E81xxx and E82xxx

All E940xx parameters are equal to -1

This means that no correction table is enabled.

All E81xxx and E82xxx parameters can be modified without restriction.

At least one E940xx parameter is different from -1

This means that there is at least one master axis. All the master axes must be reset (by setting parameters E940xx
to-1).

/\  CAUTION

As long as there is a master axis, do not modify:
- the parameters defining the limits of the correction tables
- the parameters defining the reference positions and the corrections.

11.3.3.2 Conditions for Writing Parameters E940xx

To change the master axis, it is first necessary to disable the correction linkage (parameter = -1). For instance, the
following steps are necessary to change from master axis 3 to master axis 1 for slave axis 2:

- E94002 = -1,

- E94002 =1.

An axis can be slaved to its own reference, e.g. E94002 = 2.

A consistency testis made on the correction table when writing a parameter E940xx (table limits, master axis reference
points listed by increasing order). When an inconsistency is detected, the parameter setting is rejected and error 95
is generated.

11.3.3.3 Procedure for Writing and Enabling the Correction Tables

The logical order for writing parameters E81xxx, E82xxx and E940xx is as follows:
- cancel enabling of all the correction tables: E940xx = -1,

- write the correction tables by modifying parameters E81xxx and E82xxx,

- assign master axes to the slave axes: E940xx=yy.
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12 Final Inspection

A final inspection is made by machining a reference part (e.g. NASA part) to check that the CNC has been correctly
configured for the machine (in particular by making the corrections on the axes).
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