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GFL-001
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages, currents,
temperatures, or other conditions that could cause personal injury exist in this equipment or
may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment, a
Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein
which are not present in all hardware and software systems. GE Fanuc Automation assumes
no obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

©Copyright 2002 GE Fanuc Automation North America, Inc.
All Rights Reserved.



Preface

This manual provides the information required to connect a GE Fanuc North American Operator
Panel to your machine tool whenever an i Series CNC is selected as the control unit. This manual
provides information on mounting and connecting the Operator Panel to the machine tool and
interfacing the I/0 to the CNC. It may also be used to help you select the correct Operator Panel.

Applicable Controls

e  Series 151 CNC.
e  Series 161/ 18; CNCs.
e Series 211 CNC.

e  Power Mate i — Models D and H.

Note

The Operator Panels included in this manual are those which are totally
compatible with the i Series controls. While GE Fanuc does offer other
Operator Panels, they do not provide the Manual Pulse Generator
(MPG) interface for the i Series controls. Conversely, the MPG
interface included with the Operator Panels for the i Series controls are
not operable with other GE Fanuc computer numerical controls.
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Preface

Operator Panels

The following Operator Panels are available. All units communicate with i Series CNCs via the I/O
Link communication bus.

North American Operator Panel

e  520mm x 180mm x 90mm (or 50mm if the Connection Unit is not mounted).

e  400mm x 180mm x 90mm (or 50mm if the Connection Unit is not mounted).

Features

Features of the North American Operator Panel include :

e UL listed.

e  Convenient Control ON / OFF pushbuttons, which may be used to cycle 24VDC power to the
CNC and other elements of the machine tool.

e Bracket for mounting the Connection Unit A20B-2002-0470 (supports up to three MPGs).
e  Optional 1 meter signal cable set for alternative mounting of the Connection Unit.

e Lighted pushbuttons with user-definable lens cap inserts.

e Choice of high-intensity LED or incandescent lamp for backlight.

e  Optional configurations such as addition of MPG (see page 1-1)

Specification Part Numbers

See List of Covered Products on Page 1-1
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Preface

Dispersion I/O Type Operator’s Panel

Specification Part Numbers

e A02B-0236-C141#MBR/MBS/TBR/TBS : 400mm x 180mm x 60mm.

A02B-0236-C140#MBR/MBS/TBR/TBS : 520mm x 180mm x 60mm.

“M” version is used for machining center.
“T” version is used for lathes.

“R” indicates English language.

O 0o 0O o

“S” indicates symbolic icons on the keypads.

These two panels differ only in physical dimensions and number of keys.

Features

Features of the Dispersion I/O Type Operator’s Panel include :

e CE Mark compliant.
e Built-in /O Connection Unit which supports up to three MPGs.
e  Membrane keyboard with embedded LEDs.

e  These units are physically similar to the Series 0 style Operator Panels.
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Preface

If you decide to interface your own Operator Panel to an i Series Control, you will probably need to
use one of the Connection Units listed below. If you do not use either of the first two units, you will
need to interface the MPG via an approved method. For more information, refer to the appropriate
Hardware Connection Manual for your control.

Connection Units

The following Connection Units are available for the i Series CNCs. All units communicate with
the 7 Series CNC via the I/0O Link communication bus. (Refer to the appropriate Hardware
Connection Manual for details.) Note that the MPG interface is operational only with i Series
CNCs.
e 72/561/0

Q 56 of the inputs are matrixed.

Q Outputs are sourced outputs, electronically fused.

Q Supports up to three MPGs.
Q Specification Number: A20B-2002-0470

e 48/321/0
Q All inputs are non-matrixed.
Q Outputs are sourced outputs, electronically fused.
Q Supports up to three MPGs.
Q Specification Number: A20B-2002-0520

e 48/321/0
Q All inputs are non-matrixed.
Q Outputs are sourced outputs, electronically fused.
Q Does not provide any MPG interface.

Q Specification Number: A20B-2002-0521
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Related Publications

e Series 15i-Model A

GFZ-63322EN
GFZ-63323EN
GFZ-63323EN-1
GFZ-63324EN
GFZ-63324EN-1
GFZ-63325EN
GFZ-63330EN

e Series 16i/18i-Model A

GFZ-63002EN
GFZ-63003EN
GFZ-63003EN-1
GFZ-63004EN
GFZ-63005EN
GFZ-63007EN
GFZ-63010EN
GFZ-63014EN

e Series 21i-Model A

GFZ-63002EN
GFZ-63003EN
GFZ-63003EN-1
GFZ-63084EN
GFZ-63085EN
GFZ-63090EN
GFZ-63094EN

Descriptions Manual

Connection Manual (Hardware)
Connection Manual (Function)
Operator's Manual (Programming)
Operator's Manual (Operation)
Maintenance Manual

Parameter Manual

Descriptions Manual

Connection Manual (Hardware)
Connection Manual (Function)

Operator's Manual (for Lathe)
Maintenance Manual

Operation & Maintenance Handbook
Parameter Manual

Operator's Manual (for Machining Center)

Descriptions Manual

Connection Manual (Hardware)
Connection Manual (Function)

Operator's Manual (for Lathe)
Maintenance Manual

Parameter Manual

Operator's Manual (for Machining Center)

e Power Mate i-Models D and H

GFZ-63172EN
GFZ-63173EN
GFZ-63173EN-1
GFZ-63174EN
GFZ-63175EN
GFZ-63180EN
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Descriptions Manual
Connection Manual (Hardware)
Connection Manual (Function)
Operator's Manual
Maintenance Manual
Parameter Manual
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CONTENTS

contains the following sections:

Section 1:

Section 2:

Section 3:

Section 4:

North American Operator Panel

Dispersion 1/0 Type Operator Panel

72 In / 56 Out Connection Unit

48 | 32 Points 1/0 Module
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SECTION 1:
NORTH AMERICAN OPERATOR PANEL

FOR i SERIES CNCs

This section contains: Page
Features and Benefits 11
Outline Drawing 44C715714 1-3
Outline Drawing 44C745908 1-4
Variations 1-5
Optional Cables and Connectors 1-7
Power Connection Considerations 110
o Series 16i/18i and 21i CNCs 1-11
o Power Mate i Motion Controllers 1-11
o Series 15i CNC 1-16
Series 15i Power Supply Connection Installation 1-19
Sample Operator Panel Ladder Logic 1-21
Renewal Parts 1-22

Elementary Diagrams 44C742964 1-26






North American Operator Panels for Machine Tools
using 7 Series CNCs or Power Mate i

Table 1-1. Covered Products
Lamp Version LED version
Part Number Description Part Number Description
44A739025-G01 |Operator Panel Seriesi 520mm 44A739025-G11 |Operator Panel Seriesi 520
Lamp Standard LEDS Standard
44A739025-G02 |Operator Panel Seriesi 400mm 44A739025-G12 |Operator Panel Seriesi 400
Lamp Standard LEDS Standard
44A739025-G03 |Operator Panel Seriesi 520mm 44A739025-G13 |Operator Panel Seriesi 520
Lamp Chrydler LEDs Chrydler
44A739025-G04 |Operator Panel Seriesi 400 44A739025-G14 |Operator Panel Seriesi 400
Lamp Chrydler LEDS Chryder

44A739026-G01

Operator Panel/Custom Seriesi Lamp

44A739026-G11

Operator Panel/Custom Seriesi LEDS

44A739026-G02

Operator Panel/Custom Seriesi Lamp

44A739026-G12

Operator Panel/Custom Seriesi LEDS

44A739026-G03

Operator Panel Seriesi 520

44A739026-G13

Operator Panel Seriesi 520

Lamp MPG+8PB LEDS MPG+8PB
44A739026-G04 |Operator Panel, Strippit 180i NA NA
44A739026-G05 |Operator Panel, Fellows FS-400 NA NA
44A739026-G06 |Operator Panel, Fellows 10-4, Series | NA NA

44A739026-G07

Operator panel/Lamps, i Series, Strippit

44A739026-G17

Operator panel/LEDs, i Series, Strippit

44A739026-G08

Operator Panel Seriesi 520

44A739026-G18

Operator Panel Seriesi 520

Lamp 8PB Custom LEDS 8PB Custom
44A739026-G09 |Operator Panel Seriesi 520 44A739026-G19 |Operator Panel Seriesi 520

Lamp MFO& SSO LEDS MFO& SSO
44A739026-G10 |Operator Panel Seriesi 520 44A739026-G20 |Operator Panel Seriesi 520

Lamp MPG+8PB Chrydler LEDS MPG+8PB Chrysler

The GE Fanuc North American Operator Panel has been adapted for use with the i Series Computer
Numerical Controls (CNCs). Asaresult, its size is now more compact, and itswiring is smplified.
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Table 1-2. Features and Benefits

Features

Benefits

Compatibility with GE Fanuc
CNCs

The North American ¢ Series Operator Panel attaches to the Connection
Unit, which resides on the I/O Link, auniversal GE Fanuc interface. Thei
Series compatible units provide Manual Pulse Generator (MPG) interface
without requiring additional hardware.

Solid, attractive construction

All versions feature a galvanized steel faceplate with white silkscreen
lettering on a durable gray background.

Discrete pushbuttons with
back-lighting

GE Fanuc supplies both standard English legends and CE Mark-compliant
symbolic legends. However, removable plastic caps allow end-users and
machine tool builders to insert customized legends. Each pushbutton cap
can be removed, and anew label can be inserted.

Each pushbutton is backlit. Y ou may choose either a high-intensity LED or
along-life incandescent lamp. Back-lighting displays the ON / OFF status
of the pushbutton. Y ou cannot mix LEDs and incandescent bulbs.

Optiona LED Upgrade Kits may be used to convert incandescent
lampsto LEDs, if preferred. Thekitsinclude all necessary LEDs and
tooling. Please see section on jumper setting.

E-STOP pushbutton and
Spindle Speed %, Feedrate
Override, and Traverse
Override Rotary switches

All switches basic to machine tool operation may be selected.

Pre-wiring

When shipped from the factory, all wiring is provided for the Connection
Unit to be mounted on the bracket attached to the back of the unit.

Pre-wiring reduces engineering effort and testing.

Availahility of ladder diagram
segments

1/0 assignments for the operator interface have been included in relay ladder
diagram programs developed and tested by GE Fanuc engineers. These
relay ladder diagram programs are available upon request from GE Fanuc's
CNC Application Engineering team.

Flexibility GE Fanuc offers versions of the North American Operator Panel with /
without MPG and with / without extra pushbuttons. The North American
Operator Panel can also be customized to better suit your specific
applications. Please contact GE Fanuc’s CNC Technical Marketing team.
Standards UL listed, CE Mark compliant.
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The dimensions of the North American ¢ Series Operator Panel are either 520 mm or 400 mm wide by 180
mm high by 90 mm deep. If the Connection Unit bracket is removed, the depth is 50 mm. Panel devices
project up to 25 mm from the front of the panel.

The Operator Panel is designed to be used with the 72 Data Input / 56 Data Output Connection Unit (see
Section 3 of thismanual). A convenient mounting bracket for the Connection Unit is provided on the back of
the Operator Panel. The Connection Unit (A02B-2002-0470) is ordered separately. It attaches to the CNC
viathe high-speed 1/0 Link and provides a convenient attachment for up to three Manual Pulse Generators.

Note

For i Series controls, it may be possible to connect the MPGs to multiple locations
within the machine tool. Select the location on the I/O Link closest to the CNC, and
connect all MPGsto that unit. Thiswill be the only active MPG circuit.

The pushbuttons on the Operator Panel use 44 of the 56 matrix-type inputs. The rotary switches use 12 of
the 16 discrete-type 24V inputs. The remaining 12 outputs, 12 matrix inputs, and 4 discrete 24V DC inputs
are available on connector PL2 for customer use.

Note

The Memory Protect Key Switch isincluded with the North American i Series
Operator Panel, however, the protection must be defined in the ladder logic.

All supplied panel devices are wired, except for the Emergency Stop (E-STOP) pushbutton. It isthe
machine tool builder’s responsibility to wire the E-STOP pushbutton in order to satisfy safety requirements
for each application and location. For more information on E-STOP wiring and signals, refer to the
Hardware and Function Connection Manuals for the CNC control to be used. The E-STOP pushbutton
contacts are equipped with screw terminals to provide for easy termination of wiring by the machine tool
builder. Use of crimp-on terminals or ferrulesis recommended to protect stranded wire from being
damaged by over-tightening the screw terminals.

The Operator Panel is connected to a 24V DC power supply fused for a maximum of 8 Amps. A Power
Cable Set 44C742962-G01 may be ordered to connect the system. The Power Cable Set provides one
meter of wire between the panel and the power supply, 250 mm from the panel to the Connection Unit (the
length required when a mounting bracket is used), and one meter from the Connection Unit to the i Series
Control. ON and OFF pushbuttons are provided to switch the 24V DC output for the CNC and other
machine devices. (Refer to the wiring diagrams on Pages 1-13, 1-14, 1-15, and 1-18.)

CAUTION

The North American Operator Panel may be used with controls other than
the i Series CNCs; however, the ON/OFF pushbuttons may require a
different configuration.

In addition, the MPG interface circuits on the Connection Unit will not be
functional with CNCs other than the i Series CNCs.

Ribbon cables are included to connect the Operator Panel to the Connection Unit when a mounting bracket
isused. If the mounting bracket is not used, a one-meter set of Ribbon Cables 44C739032-G01 can be
ordered.
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Several variations of the North American Operator Panel are identified in Table 1-3. These variations

include awidth of 520 mm or 400 mm, with or without MPG, and various configurations of rotary switches
and pushbuttons. If your specific application requires additional modification, please contact your local GE
Fanuc sales or application engineer.

Table 1-3. Variations of the Operator Panel

Pushbutton &

Category MPG Switch 43\2 dTI:n 53\2 dTI:n Comments
Variations
Connection Unit Separate Standard 44A739025-G02 44A739025-G01 | E-STOP, 3rotary switches
North American (Lamps) (Lamps) (all with inhibit contacts),
A02B-2002-0470 Operator Panel 44A739025-G12 44A739025-G11 Memory Protect Key
(LEDs) (LEDs) Switch, 45 pushbuttons,
Source Type (CE) including Power ON/OFF.
72D1 / 56DO Separate | ON/OFF removed; 6 N/A 44A739026-G01 | Variationsare all with
extra pushbuttons; 2 (Lamps) respect to 44A739025-G01.
Includes 3 MPG extrakey switches. 44A739026-G11
interfaces. (LEDs)
Must be ordered Separate | 1 rotary switch N/A 44A739026-G02 | Vaiationsareal with
separately. removed. (Lamps) respect to 44A739025-GOL.
44A739026-G12
(LEDs)
Built-in 8 extra pushbuttons N/A 44A739026-G03 | Variationsare all with
located above MPG. (Lamps) respect to 44A739025-G01.
44A739026-G13
(LEDs)
Included Cables Includes Connects Operator | Connects Operator | All internal cables are
50 cm cable Panel to the Panel to the supplied with Operator
Note: 1/0 Link for Built-in Connection Unit, Connection Unit, Panel.
Cable must be MPG. when mounted on | when mounted on
ordered separately. brackets provided | brackets provided
at rear of panel. at rear of panel.
CE Mark Labels One set isincluded with

accessories shipped with
Operator Panel.

Optional Cable Set

44C739032-G01

44C739032-G01

Optional 1 meter cable set
available for remote mount.

Recommended 44C742962-G01 44C742962-G01 Connects 24VDC to the

Power Cable Set CNC, Connection Unit and
Operator Panel. Maximum
cable length 1 meter.

Extra Contacts for 44A724659-006 44A724659-006 For panels assembled after

E-STOP (Normally Open) (Normally Open) March 1999.

44A724659-007
(Normally Closed)

44A724659-007
(Normally Closed)

LED Upgrade Kit

44A736871-G02
(53 pushbuttons)

44A736871-G01
(45 pushbuttons)

44A736871-G01
(45 pushbuttons)

Standard panel has 45
pushbuttons.

Pushbutton
Replacement
Toolkit

44A739089-G01

44A739089-G01

One included with
accessories shipped with
Operator Panel.




8 Optional Memory Protect Core Rotary Switches
Pushbuttons Key Switch and E-STOP

Optional Manual
Pulse Generator Core 45 Pushbuttons, including

24VDC ON/OFF Pushbuttons

Figure 1-3. Front View of North American Operator Panel for i Series Controls

Convenient Mounting Brackets
for Connection Unit
(cables supplied)

Triple MPG Interface Operator Panel Connection Unit

Figure 1-4. Back View of North American Operator Panel for i Series Controls
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Optional Cables and Connectors

The cablesidentified in Table 1-4 are not automatically supplied with the North American Operator Panels
for i Series CNCs. However, using pre-made cables will greatly speed up the installation of the Operator
Panel. These cables and cable sets must be ordered separately by the part numbers listed below. Select the
appropriate part numbers for your specific application.

Table 1-4. Cables

Part Number Quantity Description

44C742962-G01 1set Operator Panel Power Cable Set for the Series 16i/18i and 21i CNCs and
Power Mate ¢ Motion Controller.

44C742962-G01 includes:
44C742962-005 PL1 to Connection Unit (250mm).
44C742962-006 PL1 to Power Supply (1 meter).
44C742974-001 CPD1 to CP1A (1 meter).

Note: This Power Cable Set is not for the Series 15; CNC.

44A739097-G01 1set Operator Panel Power Cable Set for the Series 15i CNC.

44A739097-G01 includes:
44C742962-010 +24VDC Cable PL1 to Connection Unit CPD1.
44C742974-001 +24VDC Cable CPD1 to LCD Unit CP1B.

A02B-0120-K323  Connectors for +24VDC. Power Supply CP5
and LCD Unit CP1A (Qty 2).

A02B-0120-K322  Connectors for Power Supply CP4 (Qty 1).
44A293713-101 Terminals for ON / OFF pushbuttons (Qty 4).

Note: This Power Cable Set is not for the Series 16i/18: and
21i CNCs or Power Mate i Motion Controller.
44A739032-G01 1set Operator Panel Connection Unit Extended Length Ribbon Cables.

Standard 180mm ribbon cables are provided for mounting the Connection
Unit printed circuit board on the i Series Operator Panel chassis. Optional
Extended Length Ribbon Cables can be used to mount the Connection Unit
up to one meter from the Operator Panel.

44A739032-G01 includes:

44C742961-002 PL54 to CE54 (1 meter).
44C742960-002 PL53 to CE53 (1 meter).
Select the appropriate cable for your specific application:
A02B-0120-K841 . 3 MPG Unit Cable to JA3 (7 meter).
A02B-0120-K 848 . 2 MPG Unit Cableto JA3 (7 meter).
A02B-0120-K847 - 1 MPG Unit Cable to JA3 (7 meter).
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The connectors listed in Table 1-5 are identified for reference use only. GE Fanuc recommends that
connectors required for installation be specified and ordered with the CNC control hardware, aslisted in the
GE Fanuc ordering instructions. Separate connectors may be required for custom configurations or as

renewal parts.

Note

In some cases, assembled cables can be provided in shorter lead times
than separate connector components.

Table 1-5. Power Connectors and Connector Kits

Part Number Quantity per Description

GE Fanuc North American Operator Panel
44A731497-002 1 Connector PL1 (+24VDC Switched).
44A717191-450 1 Connector PL2 (Rotary Switches and Additional 1/0).
44A717191-901 50 Crimp Pins for PL2 Connector.
N/A - Replace Cable 2 Connector PL3 and PL4 (Control ON / Control OFF).
A02B-0120-K 342 2 Connector PL53 and PL54 (50 Conductor Ribbon style).
A02B-0120-K 342 2 Connector CE53 and CE54 (50 Conductor Ribbon style).
A02B-0120-K301 2 Kit for JD1A / JD1B, 1/0O Link (20 Pin Honda PCR solder type).
A02B-0120-K 303 1 Kit JA3 MPG (15 Pin Honda PCR solder type).
A02B-0120-K 324 2 Kit for CDP1, +24VDC Power (Amp TypeX 1-178288-3).

Series 16i/18i/21i LCD (Integrated) Units
A02B-0120-K 324 1 Kit for CP1A , +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K323 1 Kit for CP1B , +24VDC Power (Amp TypeY 2-178288-3).
A02B-0120-K301 1 Kit for JD1A , 1/0O Link (20 Pin Honda PCR solder type).

Series 16i/18i/21i Stand-Alone Units

A02B-0120-K 324 1 Kit for CP1A , +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K323 1 Kit for CP1B , +24VDC Power (Amp TypeY 2-178288-3).
A02B-0120-K301 1 Kit for JD1A , 1/0O Link (20 Pin Honda PCR solder type).
A02B-0120-K 324 1 Kit for LCD CP1A , +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K323 1 Kit for LCD CP1B , +24VDC Power (Amp TypeY 2-178288-3).

(continued)
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Table 1-6. Power Connectors and Connector Kits (continued)

Part Number

Quantity per

Description

Power Mate i — Models D and H

A02B-0120-K 324 1 Kit for LCD CP1, +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K 323 1 Kit for LCD CP2, +24VDC Power (Amp TypeY 2-178288-3).
A02B-0120-K301 1 Kit for CP41, Display (20 pin Honda PCR solder type).
A02B-0120-K 324 1 Kit for CPD1, CRT/MDI +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K 324 1 Kit for CPD2, CRT/MDI +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K301 1 Kit for JD13, CRT/MDI (20 pin Honda PCR solder type).
A02B-0120-K301 1/2 Kit for JD1A / JD1B , I/O Link (20 Pin Honda PCR solder type).
Series 151 CNC
A02B-0120-K321 1 Kit for CP1, 200VAC Input (Amp 1-178128-3).
A02B-0120-K 321 2 Kit for CP2 & CP3, 200VAC Outputs (Amp 1-178128-3).
A02B-0120-K 322 1 Kit for CP4, Control On/ Control Off (Amp 1-178129-6).
A02B-0120-K 323 1 Kit for CP5, +24VDC Power (Amp TypeY 2-178288-3).
A02B-0120-K 324 1 Kit for CP6 , +24EVDC Power (Amp Type X 1-178288-3).
A02B-0120-K 324 1 Kit for LCD CP1A , +24VDC Power (Amp Type X 1-178288-3).
A02B-0120-K 323 1 Kit for LCD CP1B , +24VDC Power (Amp TypeY 2-178288-3).
A02B-0120-K301 1/2 Kit for JD1A / JD1B, /O Link (20 Pin Honda PCR solder type).
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Power Connection Considerations

The following questions and explanations will help you determine how to supply 24V DC power to the
North American Operator Panel.

1. IstheCNC an “Open CNC System? That is, isit a system containing an integrated personal computer
(PC) or an external PC with High-Speed Serial Bus (HSSB) hardware?
If your answer is yes, the power-down sequence must include the time required to shut down the
computer’ s Operating System before physically disconnecting power from the PC. A timing sequence

run from the PMC ladder diagram can be used to accomplish this. Use the OFF pushbutton to start the
sequence. For more information, refer to your Open System documentation.

2. Which CNC or motion control product isinvolved — Series 15i, Series 16i/18i, Series 21i CNC, or
Power Mate : Models D and H?
For Series 16i/18i and 21i power connections, refer to Pages 1-13 and 1-14. For Power Mate i Models
D and H power connections, refer to Page 1-15. For Series 15; power connections, refer to Page 1-18.
3. Isthe Series 16i/18i/21i CNC an LCD-Mount or Stand-Alone system?

Separate wiring diagrams are provided on Pages 1-13 and 1-14 for these different configurations.

4. Isit desirable to isolate the 24V DC power supplied to the CNC from the 24V DC power supplied to the
Machine /O, including the North American Operator Panel?
Dueto resistive or inductive loading by 24VDC external machine devices, it may be beneficia to use a

separate power supply to drive such loads. The machine tool builder must determine this and
implement the appropriate wiring diagram to suit each application.
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+24VDC Power Connections for Series 16i/18i/21i CNCs and
Power Mate i Motion Controllers

Note

Thisinformation applies only to the Series 16i/18i and 21 CNCs and
Power Mate i Motion Controllers. It does not apply to the Series 15:
CNC. For information on the Series 15¢ CNC, please refer to Page 1-16.

The Series 16i/18i and 21i CNCs and Power Mate i Motion Controllers do not contain built-in power
supplies. They must be powered by an external +24V DC power supply.

Most machine tools use an external +24VDC power supply for machine I/O devices. To save space and
reduce electrical hardware, the same power supply could be sized to include the CNC hardware
requirements. |n other applications, it may be desirable to provide a separate +24VDC power supply to the
CNC-related hardware. The separate +24VDC power supply would be isolated from the +24VDC power
supply used for machine 1/O devices.

CAUTION

Regardless of the method used to supply power, proper device mounting and
grounding, good wiring practices, and recognized methods of noise
suppression must always be observed. Failure to do so could result in
incorrect operation or machine failures.

The North American Operator Panel for ¢ Series CNCs contains built-in hardware to provide for switching
the externa +24VDC power supply. Thiswill simplify installation for the machine tool builder. The
switched +24VDC output is controlled by the Control ON and OFF pushbuttons provided on the Operator
Panel. The switched +24VDC power supply should be used for all GE Fanuc devices required to be turned
on in synchronization with the CNC control. Thisincludes /0O Model A racks, 1/0 Link Connection Units,
and Separate Feedback Detectors. Connector PL1 on OPND1 (the circuit board behind the pushbutton
assembly) provides screw clamp terminal block type connections for the incoming +24VDC power supply,
and +24VDC @ 8 Amps Maximum switched output (see 44C742964).

When used with the Series 16i/18i/21i controls, the Operator Panel may be ordered with Cable Kit
44C742962-G01. All cablesin the kit are fully assembled. Thiskit contains the following items:

Table 1-7. Cable Kit 44C742962-G01

Item Description

44C742962-006 | +24VDC power supply to OPND1 Connector PL-1 for incoming +24VDC.

44C742962-005 | Switched +24VDC from OPND1 PL-1 to the Connection Unit.

44C742974-001 | Connection Unit to CNC or LCD Unit.
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Note

The cablesin the Cable Kit are sized for typical installations. Custom
cable lengths may be required for special applications and would be
provided by the machine tool builder.

Figures 1-5, 1-6, and 1-7 on Pages 1-13, 1-14, and 1-15, respectively, illustrate how to apply the +24VDC
Cable Kit with either the LCD-Mount (Integrated) type or the Stand-Alone type i Series hardware. Power
Mate Motion Controllers are only available in a Stand-Alone configuration.

Theinstallation of Stand-Alone type i Series hardware will require a +24VDC cable from the LCD display
to the CNC or PM logic rack. This cable length is determined by the machine tool design and cannot be
included in a standard cable kit. Connectors required for custom cable lengths or for custom installations
must be specified and ordered with the CNC control hardware.

Theflexibility of Power Mate i-D & i-H motion controllers as used in their wide variety of applications
makes it difficult to apply a*“standardized” power cablekit. A “standard” cable kit may not best fit the
specific requirements of cable types and lengths, required by specific hardware configurations and mounting
distances. The machine tool builder must analyze the power cable requirements based on the application
and installation dimensions. The i-Series Cable Kit 44C742962-G01 may be ordered separately for usein
Power Mate i applications. However, it may not be suitable for the target application. In this case, please
use the connectors supplied with the Operator Panel to create a custom cable set.

Notes :

1. Refer to the appropriate documentation for the +24VDC fusing requirements for your control.

2. Reversing +24VDC polarity to the CNC will damage the Inverter printed circuit board in the CNC.
Check wiring and polarities before applying initial power.

3. North American Operator Panels are rated for 8 Amps maximum on the switched 24V DC circuit.
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| CP1A +24VDC SW
] Input to CNC
T8g <y
m EEEE -
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U e o e o o ) To CNC
s ] [ il CP1A
o 1 il ks @ \g
o] O .
Pin 3 - Open
CP1B +24VDC SW Output / E:g i ] +02\£1v aw
to Model A I/O, Separate

Detector Unit, etc...

GE Fanuc NA
Series i Operator Panel
( Back View )

0VDC Switched Out

Pin 3 - Open
Pin2- 0V
Pin 1 - +24V SW 24V Power Cable
44C742974-001
(1 Meter)

OPNDL1 to Connection Unit
Cable
44C742962-005
(250mm)  Operator Panel

Connection Unit Operator Panel

A20B-2002-0470 Printed Circuit Board
OPND1
PLapLs  PLL N\ 44A739613-GO1
[ 1234
(1011
/ 24V to OPND1 Cable
44C742962-006
PL1-1 +24VDC Input (1 Meter)
PL1-2 0OVDC Input
PL1-3 0VDC Switched Out
PL1-4 +24VDC Switched Out Connect to +24 VDC
Power Supply

Figure 1-5. Series 16i/18i/21i LCD-Mount Type Control
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Optional LCD Unit

COP10A : FSSB

OPNDL1 to Connection

—

Pin 3 - Open
Pin2- oV
Pin 1 - +24V SW

Operator Panel
Connection Unit
A20B-2002-0470

|_ — | | L—cP1B
Optical Fiber cable () +24VDC SW
————————————— LCD Control PCB Output
] “~_  copr20B
>~ CNC Signal
, . N CP1A
JD1A : /O Link ¢ nput CK2 +24VDC SW
:-m Input
CA55 MDI
CP1A +24VDC SW Input I
1 r— P
Ao :
Pid S
~~__ _ _+24VvDC SW to CNC 7 LCD CP1A
—————————————————— - Pin 3- Open
Pin2- OV
CP1B +24VDC SW Output Softkey Cable to CK2 | | Pin 1 - +24V SW
L to Model A I/O, Seperate on LCD Control PCB
Detector Module, etc...
COP20A GE Fanuc NA 24V Power Cable
LCD Series i Operator Panel 44C742974-001
( Back View ) (1 Meter)
Signal
Ground CPD1

Operator Panel
Printed Circuit

Unit Cable Board
44C742962-005 OPND1
( 250 mm ) PL4 PL3 44A739613-G01
T I ] 1234

PL1-1
PL1-2
PL1-3
PL1-4

+24VDC Input

0VDC Input

0VDC Switched Out
+24VDC Switched Out

24V to OPND1 Cable
44C742962-006
(1 Meter)

Connect to External

+24 VDC Power Supply

Note

24VDC SW cable to be run from connector CP1B on the LCD Unit to connector CP1A on the
Control Unit must be assembled and installed by the machine tool builder during the control
installation. When used in an Open System configuration, the LCD Unit may not be present. In this
case, the machine tool builder must assemble and install a switched +24VDC cable from CPD1 on
the Operator Panel Connection Unit directly to CP1A on the Stand-Alone Type Control Unit.

Figure 1-6. Series 16i/18i/21i Stand-Alone Type Control
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Optional LCD/MDI or CRT/MDI Unit
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E3 = ) L3
. n |
= o o co000Q0
P — S 000000
S oO000Aao
|:| EI o000 aQg
Pin 3 - Open CoCOaQao
P@nZ-OV S0DDOaao0
Pin 1 - +24V SW FUI ooDOoOoogo
CP1 +24VDC SW Input | | ﬁﬁﬂé Soo0coooe
(Right most connector) * h AR N ;d +
H \ M FuseFL1(324)
CP2 +24VDC SW Outout t '.‘ CPD2 +24VDC SW Output to LCD/CRT.
+ utput to ) )
K Model A 1/O. Se erarl)te '\ CPD2 is prewired on CRT/MDI or LCD/MDI
/ d | P \ combined Panels. Customer wired when
Detector Module, etc... \ using seperate type CRT/LCD display with
* seperate MDI unit.

N (Left most connector)
CPD1 +24VDC SW Input to Panel

A \
: y “\ PL1-1 +24VDC Input
. PL1-2 0OVDC Input
PL1-3 0VDC Switched Out
PL1-4 +24VDC Switched Out

OEM Supplied
Terminal Strip for
Distribution of Switched
\ +24VDC

’l
]
]
!
! .
! COP10A Y Pin 1 - +24V SW
/ JI—— FSSB RN Pin2- 0V
! \\\ Pin 3 - Open
1 GE Fanuc NA N
." Series i Operator Panel Y
! ( Back View ) ‘.‘
]
]
-" ;
! +
! CPD1 p
! P e o
' [ Ve T . o
! |I ~ Ti / XX ye----e
(] 1
i Frame Ground i Pin 3 - Open
! ! "3:2 i : +02\2,v oy Operator Panel
; '\ Connection Unit o P |
! \ A20B-2002-0470 perator Pane
: OEM Supnlied . Printed Circuit
: EM Supplie RS Board
H +24VDC Power . OPNDL
H ~
: Supply pLa Pz PLL 44A739613-GO1
1
)
|
1
1
1
]
1
)
1
\
\
\
\}

," +24VDC Switched to Operator Panel,
and to CRT-LCD/MDI Unit

If optional LCD/MDI or CRT/MDI unit is not used. A +24VDC
SW cable may be run from Operator Panel CPD1 to CP1 on
the Power Mate i, eliminating the distribution terminal strip.

+24V/DC Switched to Power
Mate i D/H & 1/0O Devices

Note

Example of Power Mate i-D or i-H motion controller +24VDC power interconnections. When used

with the PC based DPL/MDI Operation Package, Portable LCD/MDI Unit, or in Open System
configuration. The optional LCD/MDI Unit or CRT/MDI Unit may not be present. Required

+24VDC connectors to allow assembly of the above cables; by the machine tool builder, are
included with Power Mate related hardware. i-Series Cable Kit may be ordered separately by the
machine tool builder if cable lengths are determined to suit the application.

Figure 1-7. Power Mate i Models D and H Stand-Alone Type Control
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+24VDC Power Connections for Series 15i Control

Note

Thisinformation applies only to the Series 15 CNC. It does not apply to
the Series 16:i/18i and 21i CNCs or Power Mate i Motion Controllers.
For information on the Series 16i/18; and 21: CNCs or Power Mate i
Motion Controllers, please refer to Pages 1-11 through 1-15.

The Series 15¢ CNC uses its own power supply which operates from 200 volts ac. The power supply is
similar in style to previous generations of Series 15 controls. The power supply mountsin the CNC logic
rack and provides power to the Series 15i circuit boards mounted in the rack. The power supply also
provides a switched +24VDC that can be used to power the LCD unit, Operator Panel, and other GE Fanuc
devices requiring a switched +24VDC. The power supply contains connections to be wired directly to the
Control ON and OFF pushbuttons mounted on the Operator Panel.

The North American Operator Panel includes circuitry to provide a switched +24VDC to be used with the
Series 16i/18i and 21i CNCs. This circuitry does not apply when the Operator Panel is used with the Series
15i control. Instead, the Operator Panel mounted Control ON and OFF pushbuttons will be wired directly
to the Series 15: power supply. The +24VDC required by the Operator Panel may be sourced from the
Series 15i power supply.

When used with the Series 15i control, the Operator Panel may be ordered with Cable Kit 44A739097-GO01.
Thiskit contains the following items:

Table 1-7. Cable Kit 44A739097-G01

Item Description

44C742962-010 +24VDC Cable PL1 to Connection Unit CPD1.

44C742974-001 +24VDC Cable CPD1 to LCD Unit CP1B.

A02B-0120-K323 | Connectorsfor +24VDC. Power Supply CP5 and LCD Unit CP1A (Qty 2).

A02B-0120-K322 | Connectorsfor Power Supply CP4 (Qty 1).

44A293713-101 Terminals for ON and OFF pushbuttons (Qty 4).

Note
Materialsin the Cable Kit are sized for typical installations. Other

cabling configurations are possible to accommodate specific machine
requirements and would be provided by the machine tool builder.

Figure 1-8 illustrates the recommended cabling using this Cable Kit for +24VDC power and wiring
diagrams for Control ON and OFF pushbuttons.
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Theinstallation of the Series 15i control requires a +24VDC cable from the Series 15; power supply to the
LCD unit and a Control ON/OFF pushbutton cable to the control’s power supply. Asthese cable lengths
are determined by the machine design, they cannot be included in a standard cable kit. Required connectors
are provided to allow the machine tool builder to construct cables to the required length.

Notes :

1. Refer to the appropriate documentation for the +24VDC fusing requirements for your control.
2. Check all wiring and polarities before applying initial power.

3. External devices and machine I/O requiring +24V DC power may require the use of an external
+24V/DC power supply.

4. +24E on Power Supply Connector CP6 may be used for external devices. Do not exceed the 2 Amp
rating. (Please refer to the following notes regarding the use of 24E from CP6.)

5. When using CP5 as +24VDC source for the Series 15: LCD Unit and North American Operator Panel,
asillustrated, current draw of the two devices during normal operation will total approximately 1.5
Amps. Assignment of spare outputs from the Operator Panel to OEM devices, or use of the Operator
Panel in special applications requiring the simultaneous illumination of most available pushbuttons,
will increase current draw. Current draw from CP5 up to 2 Ampsis permitted. However, when driving
loads larger than 1 Amp from CP5, the load capacity of CP6 should be de-rated so that the combined
24V DC load supported by CP5 and CP6 does not exceed 3 Ampsin total.

6. Incertain applications, an aternative method would be to supply 24VDC to the LCD Unit exclusively
from connector CP5. CP6 (24E) could then be used for the Operator Panel and external Operator
Panel devices, not to exceed 2 Amps.

7. Many applications will generally require an external +24VDC power supply to be used for Machine
1/0. It may often be more convenient to supply 24V DC to the Operator Panel and associated Operator
Panel devices from the external 24V DC supply.
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15i Logic Rack (4 Slot)

Optional 15i LCD Unit
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\
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Unit Cable
44C742962-010
(250 mm)

Note

Series 15; Power Cable Kit for the 44A739097-G01 Operator Panel includes the cablesidentified
above with GE Fanuc part numbers. The kit aso includes connector and terminal hardware for
making cables to the ON / OFF pushbuttons and a +24VDC cable from the Power Supply to the
LCD. Additional GE Fanuc devices requiring switched +24VDC, such asModel A 1/O or a
Separate Detector Module, may be run from CP6 +24E VDC. (See Notes5, 6, and 7 regarding
current ratings on previous page.) When used in an Open System configuration, the LCD Unit may
not be present. In this case, the machine tool builder must assemble and install a switched +24VDC
cable from CP5 on the Series 15; PSU directly to CPD1 on the Operator Panel Connection Unit.

Figure 1-8. Connection Diagram for the Series 15i CNC



Series 15i Power Supply Connection Installation

The North American Operator Panel includes circuitry for switching 24V DC power for a CNC using the
Control ON and OFF pushbuttons on that panel. By following the steps listed below, you can modify the
Operator Panel for use with the Series 15; CNC, which uses 200V AC power and includes its own switching
logic.

1.

Remove the cable from the OFF pushbutton to Connector PL4 on the back of the Operator Panel.
Also, remove the cable from the ON pushbutton to Connector PL3. Y ou can dispose of these cables.
They are not used with the Series 15: control.

Using the stab-on terminals provided, construct an ON/OFF cable of the proper length from Connector
CP4 on the Series 15; CNC to the ON and OFF pushbuttons on the Operator Panel. For more detailed
wiring information, refer to Figure 1-9 below and the Hardware Connection Manual for the Series 15;
CNC.

Remove any power cable from PL1, Pins 3 and 4, to CPD1 on the Operator Panel Connection Unit.
Install the power cable provided, 44C742962-010, from CPD1to PL1, Pins1 and 2.

Note

If your system includes an LCD, install Cable 44C742962-010 from
CPD1 on the Operator Panel Connection to CP1 on the LCD.

Construct a power cable of the proper length from CP5 on the Series 15; to CP1 on the LCD or to
CPD1 on the Operator Panel Connection Unit, if an LCD is not being used.

The recommended cabling for the 24V DC power and for the ON/OFF circuitry isillustrated in Figure 1-9
on the following page. However, other configurations are possible. For help with other configurations,
please contact your local GE Fanuc sales or applications engineer.
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CONNECTOR KIT
A02B-0120-K323 (2)

CONNECTOR KIT
A02B-0120-K322

Figure 1-9. Power Supply Connection Installation for Series 15i Control

Note: If LCD unit is not used
connect CPD1 to CPS5.
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Sample Operator Panel Ladder Logic

To integrate the North American Operator Panel with the i Series CNC, Programmable Machine Control
(PMC) ladder logic must be developed. GE Fanuc Automation can provide examples of the ladder logic to
the machine tool builder or system integrator to assist in this development effort.

Examples are available to illustrate common ladder interface methodology and help reduce the overall
design effort. GE Fanuc Automation makes no representation that these examples will provide full
functionality for every application. It isthe machine tool builder’s responsibility to properly develop and
test the machine tool's ladder interface for the desired application.

For more information, please contact your local GE Fanuc Automation sales or application engineer.
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Renewal Parts

The North American Operator Panels (see page 1-1 for list of covered products) contain the following
renewable parts. The part numbers are listed in Table 1-8 for Renewal Parts ordering convenience only.
Y ou do not need to order these parts separately when ordering a new Operator Panel.

Table 1-8. Renewal Parts

Part Number Quantity per Description
44A717186-042 Varies 28V 40maT-1 3/4 Lamp.
44A717186-014 Varies Pushbutton Switch (Lens Cap not included).
44A717186-016 2 ON / OFF Snap Action Pushbutton Switch (Lens Cap not included).
44A717186-005 2 Lens Cap and Holder (Red).
44A717186-006 2 Lens Cap and Holder (Y ellow).
44A717186-007 2 Lens Cap and Holder (Green).
44A717186-008 Varies Lens Cap and Holder (Clear).
44A717186-028 1 Keylock Switch.
44A717186-027 1 Replacement keys only for Keylock switch (two keysincluded )
44A724658-002 1 Rotary Switch (Feedrate Override).
44A724658-004 2 Rotary Switch (Spindle Speed / Traverse Override).
44B235867-106 3 Knob (Rotary Switch).
44C715943-003 1 Overlay for Rotary Switch Silkscreen (for all 3 switches).
44C715943-004 1 Overlay for Rotary Switch Silkscreen (for Spindle Speed and Feedrate
Override switches only).
44A739613-G01 1 OPND1 Printed Circuit Board.
44C742960-001 1 180mm Ribbon Cable (PL53 1/0).
44C742961-001 1 180mm Ribbon Cable (PL54 1/0).
44C742962-001 1 Cable (Rotary Switch).
44C742962-003 1 Cable (PL3 ON Pushbutton).
44C742962-004 1 Cable (PL4 OFF Pushbutton).

(continued)
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Table 1-8. Renewal Parts (continued)

Part Number Quantity per Description

44A736871-G01 1 LED Conversion Kit (45-pushbutton panel).

44A736871-G02 1 LED Conversion Kit (53-pushbutton panel).

44A739089-G01 1 Lamp Extractor Kit.

44A724659-003 1 E-STOP Pushbutton.

44A724659-006 1 ExtraNormally Open Contact for E-STOP.

44A724659-007 3 ExtraNormally Closed Contact for E-STOP.

44C742962-G01 1 Operator Panel Power Cable Set for the Series 16i/18i/21i CNCs and Power
Mate i Motion Controller.

44A739097-G01 1 Operator Panel Power Cable Set for the Series 15; CNC.

44A739032-G01 1 Operator Panel Connection Unit Extended L ength Ribbon Cable Set.
Suitable for mounting the Connection Unit up to one meter from the
Operator Panel.

44A717186-051 Varies LED Red 24V 6CHIP T1 3/4

44A717186-052 Varies LED Green 24V 6CHIP T1 3/4

44A717186-053 Varies LED Yellow 24V 6CHIP T1 3/4

In addition, the North American Operator Panels with MPG (44A739026-G03 & 44A739026-G13) add the unique
items listed in Table 1-9 below.

Table 1-9. Renewal Parts Unique to North American Operator Panels with MPG 44A739026-
GO03 or 44A739026-G13

Part Number Quantity per Description
A860-0202-T001 1 Manual Pulse Generator (MPG) Device.
44C741873-007 1 MPG Cable (0.5m).
44C742962-008 1 Pushbutton Cable Harness for PL2.
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Instructions for Using Incandescent Lamps or LEDs

All North American Operator Panels may be operated with either incandescent lamps or with LEDs. Table
1-8 lists LED conversion kits for Operator Panels that have incandescent lamps.

Note:

Jumper JP1 must be in the standard position if lamps areinstalled, and in the
aternate position if LEDs areinstalled. (See “ JP1 Setting”, below.)

Do not mix lamps and LEDs.

Each LED should be mounted behind alens cap of the same color, otherwise the
emitted light may not pass through.

JP1 Setting

All North American Operators Panels have ajumper (JP1) that must be set up differently depending on
whether incandescent lamps are used, or LEDs are used. On the Seriesi compatible units, JP1 islocated on
circuit board OPND1, behind and below the Cycle Start Pushbutton.

For use with incandescent lamps, place the jumper JPlinside the silk-screened rectangle marking. This
will result in the jJumper being located across the two pins furthest from the nearby corner of the circuit
board OPND1. When the jumper is set this way, the lamp filaments are pre-heated when off, and will
result in longer lamp life.

For use with LEDs, place the jumper JP1 in its alternate setting (i.e. not inside the rectangle). Thiswill
result in the jumper being located across the two pins closest to the nearby corner of the circuit board
OPND1.

Verifying Correct Setting of JP1

There are simple tests that can be performed to verify that the jumper JP1 is set correctly.
If incandescent lamps are installed, remove the lens cap of a couple of the unlit pushbuttons. A dim
glow will be visible in the filament of each unlit lamp when the jumper JP1 is correctly positioned. If
the ambient light islow, this effect is visible even with the lens capsin place, so this effect can also be
used to check for blown lamps. If none of the "off" lampsis glowing dimly, it islikely that JP1isin
the wrong position.
If LEDs areinstalled, they will glow dimly if the jumper JP1 is positioned incorrectly. And, as
additional pushbuttons are activated, the LEDs that are supposed to be off will glow alittle more
brightly each time. No damage will result to the LEDSs, but the operator could become confused. So, if
LEDs that are supposed to be off arein fact glowing, the setting of jumper JP1 should be changed. It is
possible to remove afew lens caps to get a better view of the LEDs underneath while conducting this
test.

WARNING!

The +24VDC power supplied to the Operator Panel is typically NOT removed from the operator
panel by CNC's Control Off logic. Please refer to the electrical schematics provided by the Machine
Tool Builder for specifics.

CAUTION

When removing the incandescent lamps, take care use the extractor tool 44A739089-G01. If the
specified extractor tool is not available, use only a non-metallic/non-conductive device to remove the
incandescent lamps. Damage to circuitry may result when attempting to remove lamps with
conductive tooling such as needle-nose pliers while +24VDC is applied to the operator panel. Even if
no circuit damage results, shorting out the lamp circuit will lead to an I/O error which will disrupt
operation of the machine tool.
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SECTION 2:
DISPERSION I/O TYPE OPERATOR PANEL

This section contains:

e Drawing No. A-73167E/02 for Dispersion I/O Type Operator Panels:
o A02B-0236-C140 (Full Keyboard).
o A02B-0236-C141 (Small Keyboard).
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1. Summary

Dispersion I/C type operator's pane! has the panel design of the FSQ standard operator's
panel corresponding, and This operator's panel is connected with CNC by /O Link.

Dispersion l/O type operator's panel has the {ollowing differences and common points
for FS0 standard operator's panel.

In case of small t

pe operator's panel)

ltem FS0 type Operator's panel Dispersion /0O type
operator's panei
Panel design No change. .
Rotary switch
A 400 | for override
" » /
“
g @ Emergency stop
- \ G// button
Protect key AN
for pragram Keyboard (keyswitches/LED)
Depth [ 150 | N
______ 1 T
. |
! !
! E
! 1
! i
! 1
Qverride Max. 150%, binary code outputs Max. 200%, Gray code outputs
Keysheet Because the keysheet is compatible, the keysheet of customer designed
for FSO0 standard operator's panel can be used for dispersion 1/0 type
operator's panel as it is.
However, when FANUC ships dispersion [/O type operator's panel
mounting the custom keysheet, a new design is necessary.
Connection with |DI/DO connection 11O Link connection
CNC
Emergency stop |Wired. No wiring. Refer to 3.4 Emergency
stop signal connection.
MPG interface |Non-correspondence Max. 3 units.
i series CNC is only possible to use.
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in case of fullkey type operator's panel)

ltem FS0 type Operator's panef Dispersion /0 type
operator's pane!
Panel design No change.
i 229 J Praotect key
Rotary switch " H
for override \L l / far program
[
[
«]
ks @ \
/ \
Emergency stop MG Keyboard{keyswitches/LED)
hutton
Depth
P 150 - ‘. 60
______ - - -
! ;
! '
! i
! i
! |
! !
Qverride Max. 150%, binary code cutputs Max. 200%, Gray code outputs
Keysheet Because the keysheet is compatible, the keysheet of customer designed

operator's panel as it is.

for FS0 standard operator's panel can be used for dispersion 1/0 type

However, when FANUC ships dispersion /O type aperator’'s panel
mounting the custom keysheet, a new design is necessary.

Connection with
CNC

DI/DO connection

I/O Link connection

MPG

Mounted (1 unit). No wiring.

Emergency stop

Wired.

Mounted (1 unit). No wiring.
No wiring.Refer to 3.4 Emergency
stop signal connection.

MPG interface

Non-correspondence

IMax.

i series CNC is only possible to use.

3 units.
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2. Total Connection diagram

Dispersion /0 Type

Operator's Panel

Normal DI ECMSB

CNC

YO Link
JD1A

DI P——k

4K

KO Link
JD1B

J01A  CPD1{QUT)

(]
NS

N

A

CPDA(IN)

JA3

ESP switch

1

+24v power

+24v power

]
)

O UNIT

QK

I/C Link
JD1B

MPG

MPG

(T

MPG

Note) i series CNC is only possible to use the MPG interface on this operator's panel.
If i series CNC uses some /O unit having MPG interface (ex. Dispersion type 1/O
module for panel) and this operator's panel, the MPG interface nearest the CNC is
only available on the ¥O Link connection.
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3. Each connections

3.1 Connector position

Rear view
1A3 -
CPDH
PCB
JD1A IIEI
JD1B [ CM58 CN2
[=4]
CN1

Smal! type operator’s panel shipped at the between Feb. 1997. and Sep. 1997
: A16B-2300-0210

PCB specification

Rear view
JAZ III
JD1A EE
JD1B CPD1
Al PCB
cM58 CN2
e H
CN1

Smalt type operator’'s panel shipped at Sep. 1997 or later.

PCB specification :

A20B8-8001~0720

Rear view
JA3
JD1B CPD1
Al PCB
CN58 CN2
e ]
CN1

Fulikey type operator’s panei.

PCB specification

. A208-8001-0720
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3.2 VO Link Connection

Refer to each CNC connection Manual, all /O Link connection methods are in
common.

But it is not possibie to use the below connectors which will be used for the main board
of the i Series.

Not available connectors for the dispersion IO type operator's panel

Specification Maker
Connector Housing FI-20-CV7 HIROSE
Connector Housing and F130-20S-CV7 HIROSE
Connector

3.3 Power supply connection
Supply a power for this operator’s panel activity and all Dl power from the connector
CPD1(IN). And the operator's panel has connector CPDA{OUT). It will be ussfu for

branching off the power. The power supplied from CPD1(IN) is through the operator's
panel and output for CPD1(OUT).

CPD1 (N

K e

03

24V power

L

CPDI1 QU

0F| +24v
24V power ¢ [(]E 0zl ov

03

Recommended connector for cable : ADZB-0120-K324
(tnciuding below connector and case)
(Housing : AMP 1-178288-3)
{Contact ; AMP 1-175218-5)

Note) Both connectors CPD1(IN) and CPD1(OUT) are same specification. And there is
not indication of {IN) and (OUT) on the PCB.

Note) Power supply for the operator's panel must not turn off at operation. If +24V is
turned off at operation, CNC happen {o get system alarm(Communication alarm
between CNC and operator's panel). +24V for operator's panel must be supplied
before or same time CNC power on.
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3.4 Emergency stop signal connection
The wiring of the emergency stop (ESP} switch is not given on this operator’'s panel. It is
necessary to wire according to the customer's systems.
In this operator's panel, the common terminal and the ESP signal terminal is prepared in
connector CN1 and CM58. The following wiring is recommended.

(1) When ESP switch is not used on the machine side and only the emergency stop switch
of the operator’s panel is used.
Connect ESP switch with connector CN1({No.2 pin and No.3pin)

ﬁ CN1 PCB CMs8 |
| ESP1 1 | 816 %
i Receiver -
i i *ESP 2 D— :
i eseemz| . |5 ;
: 3 AS E
!

Recommended connector CN1 for cable  Housing : AMP 2-178288-3
Contact : AMP 1-175218-5
{2) When ESP switches on the operator's panel side and machine side are used.

Connect ESP switch with connector CN1(No.1 pin and No.3 pin) and connector
CM58(No.A9 pin and No.B16 pin).

Operator's panel _Machine
e T T
i ESP1 i | ESP2 |
i CN1 PCB CM58 i !
! éé PCM1 ! ! ;j |
! * ESP 1 B16 ES CM1E E j
! Receiver bl :
! (| !
! 2 o !
. ¥28V L !
I ESPCM2 I Xm+2.4 1 !
| 3 Ag | i !
1 1 |

Recommended connector CN1 for cable  Housing ; AMP 2-178288-3
Contact : AMP 1-175218-5
Recommended connector CM58 for cable HIROSE HIF3BA-34DA-2.54R
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(3) When ESP switch on the operator’s panel is connected with other /0.

Other 170

Operator's panet!

CN1 PCB CM58
1 B16
Receiver
2
+24y
3 I A9

Note} In example (1) and (2) , ESP signal is received at +24V common fixed DI address{Xm+2.4).

So, as refer to 5. DIIDO mapping, assign the DI mapping.

signal connection and 5. DI/DO mapping.
in example(3), Xm+2.4 can be used as normal DI

When ESP signal are received at another address excepting Xm+2 4 refer to 3.5 Normal Dt

3.5 Normal DI signal connection
This operator's pane! have 24 points normal DI. The interface is as foliows.

CMS5 8

A B
[0} oV oV
02 | DICOM1 | DICOM3
03 | Xm+1.0 { Xm+1.1
04 | Xm+1.2 | Xm+1.3
05 | Xm+14 | Xm+1.5
08 | Xm+1.6 | Xm+1.7
07 | Xm+20 | Xm+2.1
0B | Xm+2.2 | Xm+2.3
09 | Xm+24 | Xm+2.5
10 | Xm+286 | Xm+2.7
11 { Xm+3.0 | Xm+3.1
12 [ Xm+3.2 | Xm+3.3
13 | Xm+3.4 | Xm+35
14 | Xm+3.6 | Xm+3.7
15 TR1 TR2
16 TR3 ESPCM1
17 +24V +24V/

Recommended connector CM58 for cable HIROSE HIF3BA-34DA-2.54R
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Pin No.

L

Address
‘ l—ait 22 gMsB(AIT). (B17)
1. 0 ! . CM5B (A03 ;
o (A03) OO
Xm+1.1 -:IR CM58 (B03)
[ Sy
Xm+1. 2 - CM58 (A04)
4
Xor+1. 3 RV . CM58 (B04)
i
Xm+1, 4 v - CM58 (AD5)
»—ij
Xm+1.5 - CM58 (BOS)
L
Xm+1. 6 - (M58 (ADB)
L
Xm+1. 7 CM58 (BOB)
[
CMA8 (402)
DICOMT

CN58(A01). (BO1)

CR58 (A0T7)
X2, 1 rF-Q-U—l - CM5E (BOT)
lb—JW\j
Xm+2 2 [_FT\TT . CHS8 (A08)
Xmt2 3 Ry | . CM58 (B08)
4,_,Mj
Am+2. 4 - CMBB (A0S}
L
Xmt2. 5 Rl CH58 (B09)
L
Xavt2. 6 [ CHS8 (A10)
RV
L
Amt2 7 li!lill o—
L
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; ‘ \L Pin Mo.
) Address
: ——Bit 28V CH58 (A17), (B17)
i X¢+3 ; P I i
mra. | & ~ H
RV —e
| |
: Xm+3. 1 W - W58 (B11) I
; "—‘\Mr-T
Am+3, 2 W - CM58 (A12)
GI—WJ
Xmt3. 3 Ry - CM58 (B12)
.,_mj
_Xm+3 4 ] - CM58 (A13)
a-mj
Xm+3. 5 =1 . CM55(B13)
RV !
L
Xm+3. 6 CM58 (A14)
4
Xm+3. 7 CM58 (B14) o—
D 1CON3 ) CM58 (B02)
l CM58 (AO1) . (BO1)

Note} Xm+1.0~Xm+1.7 and Xm+3.0~Xm+3.7 have a common line which is possible o select the
source/sink type. If DICOM1(CM58-A02pin} and DICOM3(CM58-BO2pin) are connected to
+24V, the DI signal logic is negative.

But in this connection, if the DI signal wires happen to drop the ground level, the status of the
Di signal is same as the DI signal is "ON". From the safety viewpoint, DICOM1 and DICOM3
should be connected aV.

Note} From the safety viewpoint, Emergency Stop signal must be assigned on the address Xm+2.0
~Xm+2.7. As refer to the 5. DI/DO mapping, assign the Emergency stop DI.

Note) Xm+2.0~Xm+2.7 common line are fixed. So, if these DI pins in this address open, the status
of these one stay "0". And in case of Xm+1.0~Xm+1.7 and Xm+3.0~Xm+3.7 which have a
selectable common line, if the DICOM1{CM58-A02pin) and DICOM3{CM58-B02pin) are
connected to OV and these Di pins open, the status of these one stay “0". And if the DICOM1
and EHCOMS3 are connected to +24V and these DI pins apen, the status of these one stay “1".
And if the DICOM1 and DICOM3 are not connected to OV or +24V and these DI pins open, the
status of these one don't care.
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3.6 Manuai pulse generator connection

Example of the 3 Manual pulse Generator connection is as follows. i series CNC is only possible
to use the MPG interface. if | series CNC uses some /O unit having MPG interface

(ex.Dispersion

type I/O madule for panel} and this operator's panel, the MPG interface nearest the CNC is only
availabie on the I/O Link connection.

{70 module Manual pulse generator
JAZ (PCR-E20LMDT) ; N{hanual oulse gener:atar #1
R : M2 Bnroaw tarminal
1 HAT (177 : 3 4 1 § 6
21 HB81 12 oV E] >0 (25 oV T Hat T agi
3| HAZ 3 ! Manual pulse generator #2
4 “B2 14. OV E M2 Rrraw tarminail
5{ HA3 15 3 4 5 ' &
& HB3 '§: oV { —<) ] 45V OV HA2 ' HB2 |
7 17 Manua}l pulse generator #3
8 118 +5V M3 Sarmw tarminalt
9l L5V 19 4 | 5 ' § 1
10 20] +5V —%]‘J +5Y | OV HA3 . HG3 |
Wiring L Term.infl Manua_!"_P? I_s_e: Generator
g ir f 5 |¥
A USSR
9 _f5ap : 3 81
BV e e el
ov H5- R —} -] ovjp———
: | w2
3 18RD 4 i 5 .
Wy O3 14RD ] +5Y 20 v
sv P2 28K E iy T e
i [ #3
A B 5]~
HBES — Dfr " i HB3 7] "2
+E$ % Bk t +3v 3 1] i
; __ k ov oY i
: “—Shield ~— _
GND
! Cable j {Wiring

Recommended wire material : ABBL-0001-0286(#20AWG x 6+#24AWG x 3pairs)

Recommended connector : A02B-0120-K303(Including below connector and case)
(Connector : HIROSE F140-20158 Soldering type)
(Case : HIROSE F140-20-CV5)

Recommended cable : AQ2B-0120-K844(7m) (MPG 3 units)
AD2B-0120-KB48(7m) (MPG 2 units)
AD2B-0120-K847(7rn) (MPG 1 unit)
(These cables don't include the wiring part in the figure.}
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Note} Calculate the MPG cable max. Length as refer to the following calcuiation.

MPG needs a DC5V power supply and the voltage must be less than 0.2V dropping.
{the 0.2V dropping includes the resistance in the cable.)

Olx Rx21 0.1 :MPG power supply current 0.1A
02z —mMmMM — R ' Resistance per wire length( Q /m)
B m m  : Wire Number(Both OV and 5V)
ecause L :Cable length(m)
m
L<—
R

Example: In case of cable AG6L-0001-0286

it has 3 pairs signal wires and & power line wires(20/0.18, 0.0384 $/m).

If the cable is used and each 3 wires are used for OV and 5V power ling, then
max. cable length is as foliows.

Ls—> = 7675(m)
0.0354

The answer is 76.75m, if MPG unitis 1.

(But FANUC decide any cable must be less than 50rm.)
The answer is 38.37m, if MPG units are 2.
The answer is 25.58m, if MPG units are 3.

If the customer will use a some other vender's MPG ,not FANUC's MPG, the electrical
condition must be as follows.

HAn. HBn signals form MPG and CNC internal pulse are as follows. A cycle of the HA/HB
pulse T, must be more than 200 u sec and 4/T, must be more than 50 u sec.

| ! | |
- T1 i i
—_ L 1
HAn T, . i
-3 Ty i :
HBn  ~e— - 1 I : L

T | Ty
hd 4

in the direction of + 4 -

i .

in the direction of — T n
Normal wheel Reverse wheel
[ Reverse whee!
Click
point
TILE . ’
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And the receiver circuit is as follows.

: r-r————™—™—=—"™—"—"™—""=—"=/""="™—"—™—""—"7"—
-
co 5V
o
: 10€ ©
Connector | :
gy T &
W | -
1
| | Internal
! | | receiver
} Pl eireuit
ov by
L
L O,

V. Vi level at Connector pin
If Vin iow to high, V\y must be higher than 3.7V.
If Vin high te low, Vy must be lower than 1.5V,

3.7 Transit terminal connection

This terminals are used to relay the signal on the operator's panel. These signals are not output
to CNC with I/O Link. Following example is transit of ON/OFF control signal for power supply.

e & Operatorspaned _ _ _ _ _ _ _. -
| . Input unit
N PCB C

ON switch | CNZ MS8 !
L TR1 !
1 1 A15 g
. I

OFF switch | i
i TR2 2 B15 TR2 :
! i
| .
© TR3 TR3 |
| 3 A18 :

Recommended connector CN1 for cable  Housing : AMP 2-178288-3
Contact : AMP 1-175218-5
Recommended connector CM58 for cable HIROSE HIF3BA-34DA-2.54R
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4, DIIDO address

4.1 Keyboard

(In case of small type operator’'s panel)
DIfDO address of Keyswitches and LED on the keyboard are as follows.

BiT
Key/LED 7 6 5 4 3 2 1 0
Xm+4/Yn F3 F2 F1 D1 C1 B1 A1
Xm+5/Yn+1 Fd D2 Cc2 B2 A2
Xm+6/Yn+2 D4 D3 C4 C3 B4 B3 Ad A3
Xm+7/Yn+3 F6 F5 D5 C5 Bs AL
Xr+8/Yn+4 F8 D6 C8 j=i) AB
Xm+9/¥n+5 D8 C8 B8 AB AT
Xm+10/Yn+6 Fa D9 Co B9 A9
Xm+11/¥Yn+7 F10 D19 <10 B10 A10
Keyswitches/LED position
o] ) 5 ] G
A "] 0
"] ] O o] 0 ]
B
o] C ) ) -
c
D o] 8] ] C o] O K
o] o] o]
- 0 O ]
Address —» 1 2 4 6 7 8 10

Note) T type . 42 keys , M type . 46keys
In case of the T type operator's panel, keyswitches at the marking I: are

not mounted.
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{tn case of fulikey type operator's panel)
DI'DO address of Keyswitches and LED on the keyboard are as foliows.

BIT
Key/LED 7 3] 5 4 3 2 1 0
Xm+4/¥n F1 C1 A1 F6 (B3] C6 B6 AB
Xrm+5/Yn+1 c2 A2 F7 c7 A7
Xm+6/¥Yn+2 F3 C3 A3 F8 D3 C8 Ba AB
Xm+7/¥n+3 F5 F9 D9 C9 B9 A8
Xm+8/Yn+4 Dz C5 AS F10 D10 C10 B10 A10
Am+38f¥n+5 D4 B2 F11 D11 C11 B11 Al
Xm+10/Yn+8 B4 F12 D12 C12 B12 A12
Xm+11/¥Yn+7 F13 D13 C13 B13 A13
Keyswitches/LED position

A KO o 10 O © *] 0 o] C

g ] -] *] 5] =] o] o] 9] o]

c ] K o] ] ] ] - o]

D o] 5 ] 0 o] o] 5 ]

. »] o 9] K o O ] o

Address — 1 2 5 & 8 9 10 11 12 13
Note) Both of T type and M type : 53keys
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4.2 Other output signals

Dl address Signal Name
Xm+3.0 * OVA
Xm+0.1 * VB
Xm+0.2 * OVC Qverride signais
Xm+0.3 * OVD Note)
Xm+0.4 * OVE
Xm+0.5 KEY Program protect signal

Note) Qverride signals( * OVA~ * OVE)

Table of gray code output is as follows.

%

* OVA

20030

4050160 | 70

01130!140,150

17001

01190{200

* OVB

* OVC

* OVD

* OVE

o [C oo D o

aolojolob I
=

L1 L= I L B O
oo oD

olo|l-|aj
co—s-smt[g
olo|l=-lok
olo|-lob
“FEEEE
o |a = | ja

o J N S O o)
L= B PO [ B PR

o= o=
Q|- OO
D | OO O

R Y -
clPPg
U N o B [ R Y
- et B s hcb

Aol D
I SR I N n)

5. DI/DO mapping
IO address map is as follows.

Dl map

DO map

Xm

Override atc.

Yn

Xm+1

Xm+2

Xm+3

Normal Dt

Yn+1

Yn+2

Yn+3

Xm+4

Xm+5

Xm+5

Xm+7

Xm+8

Am+9

Xm+10

Xm+11

Keyboard
{Keyswitches)

Xm+12 (15t MPG)

Xm+13 (2nd MPG)

Xm+14 (3rd MPG)

MPG

Xm+15

Reserve

Yn+4d

Yn+5

Yn+&

Yn+7

Keyboard

(LED)
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Di mapping should be assigned 1 group = 16 byte mapping and DO mapping should be assigned
1 group = 8 byte mapping. The reason is as follows.

MPG interface(the counter for MPG) uses Xm+12~Xm+14 area and it is fixed. And if MPG
interface wili be used, Xm+12~Xm+14 area must be assigned. therefore, in case of i series and
using MPG interface, Di mapping must be assigned 16 byte mapping. MPG counter area are
directl
procegsed by CNC software. So you must not use this area by customner ladder.

it is possible to assign any address for this operator's panel But in Di address, each CNC have
some fixed address that is directly processed by CNC software. So, as refer to the following
mention,assign the Di mapping.

Directly processed address by CNC(in case of F518,16
7 B

5 4 3 2 1 0

SKIP#1 | ESKIP _| -MIT2#1 | +MIT2#1 | -MIT{#1 [ +MIT1%1 | ZAER1 | XAERT _

X0004 SKIP6#1 | SKIPS#1 | SKIP4#1 | SKIP3#t | SKIPZ#1 | SKIP8#1 | SKIP7#1

SKIP#1 | ESKIP | SKIP5#1 | SKIP4#1 | SKIP3#1 | ZAE#1 | YAE#1 | XAE#H

. SKIPG#1 SKIP2#1 | SKIP&#1 | SKIPT#1
X0005
X0096

XQoo7 * DEC7#2] * DECE#2| + DECS5#2| = DECA#2| * DEC3#2) * DEC2#2| * DEC1#2

X0008 * ESP

X0009 * DECT#1| x DECE#1| * DECS#1| * DEC4#1} * DEC3#1] * DEC2#1| * DEC 131
X0010
X001
X0012

SKIP#2 | SKIP6#2 | -MIT2#2 | +MiT2#2 | -MITi#2 | +MIT1#2 | ZAER2 | XAEH#Z _

X0013 SKIPS#2 | SKIP4#2 | SKIP3#2 | SKIPZ#2 | SKIP8#2 | SKIP7#2

SKIP#2 | SKIP6#2 | SKIPS#2 | SKIP4#2 | SKIP3#2 F_ZéE_#g_ | YAE#Z | XAE#2

SKIP2#2 | SKiP8#2 | SKIP7#2

#1 means the signaies in 1st path. #2 means the signals in 2nd path. And up column means the
T series signais and down cofumn means the M series signals.

Ex. In case of 16 byte mapping start from X0006 for Di area.

X0006 Qverride ete.
X0007 —— * DECn#2 Fixed signals
X6008 Normal DI f~— * ESP Fixed signal
X000g #—— * DECndt1 Fixed signais
X000
X0011
X012 i ase ¢ Frapping start Fom X008,
. In case of mapping start from . ;
X0013 Keybosrd . *DECn#1 and * DECn#2 singals which are
X0014 (Keyswitches) . address fixed signals can be used any time. :
X0015 . And * ESP signal can be placed at +24V !
X0016 : common fixed address. :
X0017 :  But SKIP signals can not be used.
: Don't map the * ESP signal matrix DI area.
Xeo18 sty | T
X0018 {2nd MPG) MPG
X0020 (3rd MPG)
X0021 Reserve
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6. Outline

In case of small type operator’s panel
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N3

In case of fullkey type operator's panel
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7. Specification

7.4 Environmental Requirement

Temperature At gperation 0°C~58°C

around aunit  [storing or transporting -20°C ~60°C

Temperature Max. 1.1°Cimin

vatiance

Humidity Normally 75% or less (Relative humidity)
Short time{Within one month) 95% or less (Relative humidity)

Vibration Operating  0.5G or iess

Atmosphere Normal FA atmosphere(Consult us when using the system under
environments with higher degree of dust, coolant, or organic selution.)

7.2 QOrder specification

Name

Spacification Note

Distributabie /O type
Operator's panel

AQ2B-0236-C141#TBS
AQ2B-0236-C141#TBR
AD2B-02368-C141#MBS
A02B-0238-C141#MBR

Small, T type,Symbolic keysheet
Smal, T type,English keysheet
Small,M type, Symbolic keysheet
Small M type English keysheet

Distributable 110 type
Operator's panel

ADZB-0236-C140#TBS
ADZB-0236-C14C#TEBR

Fullkey,T type Symbolic keysheet
Fullkey, T type, English keysheet

A02B-0236-C140#MBS Fulikey,M type Symbolic keysheet
A02B-0236-C140#MBR Fullkey M type English keysheet
Fuse(Spare part) AD3B-0815-K00 1A

7.3 Operator's pane! specification

ltem Spacification Note
Normal DI points 24 points 24V type input
Keyswitches 42 keys : T type Sheetkey type, Matrix DI

46 keys : M type

LED Coior : Red Attached {0 all keyswitches, Matrix DC
Override rotary switch |5 bit Gray code output

Emergency stop awitch |1 bit

Prograrm protect key 1 hit

MPG interface Max. 3 units i series is only available.

interface to CNC

FANUC I/O Link Max. 16 modules or total points max.

jconnection 1024/1024 wilt be available.
TILE ) ,
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7.4 Power supply specification

Voltage

Capacity

Note

DC24V=+10% (from Power connector CPD1,
inclyging momentary values)

0.4A

including all DI consumption

7.5 Normal DI signal definition

Capacity

DC30V, 18mA or higher

Interconnect leakage current in closed circuit

1mA or less(at 26.4V)

Interconnect voltage drop in ciosed circuit

2V or less{including the voltage drop in the

cables)

Detay time

Delay time of receiver IC : 2ms{MAX)

Need to consider about the serial communication

{IfO Link)delay between CNC and operator's

panel 2ms(MAX)+Scan cycle of ladder(Scan cycle

is different each CNCs).
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8. Others

The keyboard of this operator's panel is a matrix compasition. When three or more keys are pushed,

the bypass current cause unrelated key to be available. This malfunction can be prevented with ladder

program. One example is shown as follows,

{Elimination rule of malfunction)

When three keyinputs or more is input, ali the keyinput since the third is made invalid.

However, when the number of all keyinput becomes two or less because keyinput was lost, all

keyinputs are made effective.

{Operation of ladder program)

The exampie of the operation of ladder program is shown about matrix DI composed of
8bits x Bcommeons as follows.

State (a) State (b) State (¢)
Gom. | inel (Xm+d) Com. | inel (Xm+4) Com. | inel {Xmr4)
Com. | ineZ (Xmrt5) Com. | ine2 (Xmm5) Com. | ine2 {Xm+5)
Com. | ing3 (m+5) Com. {ine3 (Xm+6) Com, | ned (¥m+6)
Com. | ined (Xm+7) Com. | ined (Xm+7) Com. | ined (Xm+T)
Com. { ined (Xm+8) Com. | ine5 (Xm+8) Com. | ine5 {Xm+8)
Com. 1ina6 {(Xm+9) Com. 1ine6 (¥m+9) Com. | ined {(Xm+d)
Conr. | ine? (Xwr10} Gom. 1ine? (Xm+10) Com. | ine? (Xm+10)
Com. |ineB (Xm+11) Com. | ined{Xm+11} Com, | ined {(Xm+11}
T
; E =
m
G O @ @@ m m @ B
O oo0odos
State (e)
Com. | inel (Xm+d) Com. | inel (X4} Com. {inel (Xm+d}
Com. | ine2 (Xm+5} Com. § ine2 (Xm+3) Com. | ing2 (Xpr+5}
Com. | ine3 (Xm+5) Gom. | ine3 (Xm+86} Com. 1 ine3 (Xm+6)
Com. | ingd (Xm+T} Com. | ined (Xm+T} Com. | ined {(Xm+7)
Com. i ine5 (Xm+8) Com. | ine5 {(Xm+8} Com. | ina5 {Xm+8)
Gom. | ine6i (Am+3) Com. | ine6 (Xm+S} Gom, | inef {Xm+g)
Gom. 1 ine? (m+10) Com. | ine? (Xm+10} Com, |ine? (Xm+10)
Com. !ina8{Xm+11) Com. | ined (11} Com, | ineB{Xm+11)
)
- I I~ A — A A 4 b b h ! h E
400040000
2E2cEEEZ EEEE £E 22
SSS5ESSsE3 5833 SESSES
W & mom M @ m oo W M m o M M m & fL M m M @ M M
oo ao aoDaoagogaoonon aocooagooaaa
Q : Keyswitch OFF("0") @ : Keyswitch ON(*§")
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[1] The number of datalines where the keyinput exists is examined.

Logical add R1 of the data of all addresses is calculated. The number of bits which are "1" in the Bbits

data of R1 corresponds to the number of datalines where the keyinput exists.

{1) When the data of R1 is corresponding to 0Ch, there is no bit which iz "1" in the data of R1.
Ex. State {a) : R1=(00000000) — There is no dataline where input exists.

{2) when the data of R1 is corresponding to the data in undermentioned datatable1., the number
of bits which are “1" in the data of R1 is one. Similarly, when the data of R1 is corresponding to

the data in détatabiez.‘ the number of bits which are "1" in the data of R1 is two.

Ex. State (b) or (c}: R1 = {00000100) — There is one dataline where input exists.
Ex. State (d) or{e) : R1=(00010100) — There are two datalines where input exists.
{3) If the data of R1 is not corresponding to 00h and the both datatables, the number of bits which

are "1" in the data of R1 is three or more.

Ex. State (f): R1=(C0110100) — There are three dataiines where input exists.

Data table 1.

00000001 £O0O0DO10
000001006 00001000
00010000 00100000
010G000C 10000000

{2] Judgment 1

{1} If there is no dataline where the keyinput exists.

— Any key switch is not pushed.

(2) When the keyinput exists in two datalines or less.

(3) When the keyinput exists in three data fines or more.

— To{3]

= There are three kayinputs or more. It is invalid keyinput.

Data tabie 2.
00000011 00000110 Q0001100 00011000
00110000 01100000 11000000 10000001
Q0000101 00001010 00010100  0C1CM000
0101000C 10100000 01000001  1000QD10
00001001 00010010  G0100100  010010C0
10010000 00100001 01000010 10000100
CEx. State (a)
:Ex. State {f)
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[3] When the keymnput exists in two datalines or less. it is examined whether two or more keyinput
exists on the same dataline.
The data of all addresses is subtracted from logical add R1 and subtraction result R2 is obtained.
There are no two or more keyinput on the same dataline if it is R2=00h,
Ex. When there is one dataline where input exists.
State (b} : R2 = FCh
State (c) : R2 = F8h
When there are two datalines where input exists.
State (d) : R2 = 00h
State (e) ; R2 = FCh

14} Judgment 2
(t) Incase of R2=00h - There are two or Jess datalines where input exists, and there are no
two or more keyinputs on the same dataline. In this case, the
numbers of all keyinputs are one or two. It is effective keyinput,
:Ex. State (d)
(2) Incase of R2#00h - There are two or less datalines where input exists, and two or

more keyinputs exists on the same dataline. To {5]

[5] Judgment 3

When there is one dataline where input exists — To[6]

When there are two datalines where input exists — There are three keyinputs or more.
Itis invalid keyinput. :Ex. State (e)

[6] Subtraction result R2 is added to logical add R1. If this addition result is 00h, the number of all
keyinputs is two. Ex State (b): R1+R2=04h+ FCh =00h
State (¢} : R1 + R2 = 04h + F8h = FCh

["Nudgment 4
tn case of R1+ R2=00h — There is one dataline where input exists, and there are two keyinputs
on this dataline.That is, because the numbers of all input are two keys,

it is effactive input. . Ex. State (b)
incase of R1+R2 = 00h — There are three keyinputs or more on the same dataline.
It is invalid keyinput. :Ex. State (c)

[8] Only when the keyinput becomes effective because of judgment 1-4, all DI data (Xm+4-Xm+11) is
used by the ladder program,
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SECTION 3:
72 IN/ 56 OUT CONNECTION UNIT

This section contains:

Drawing A-71199E/03 for Operator Panel Connection Unit A20B-2002-0470.

Note
Inputs are multiplexed.

This panel must be ordered separately
for use with all GE Fanuc North American
i Series Operator Panels.
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1. Total Connection diagram

CNC

170 UNIT

— ] P

"ol B

guar EJ '—
war )

G

Tt

vrs QAR

<
MPG | g 5
CE54§| E ) %
+24V Power — z' E cPD1 (IN) ]

+24V Power -—a—o -—————EI E CPDT (OUT)

Note} i series CNC is only possible to use the MPG interface on this /Q moduie.
If  series CNC uses some /O unit having MPG interface (ex. Dispersion type /O medule for
panel) and this /O module, the MPG interface nearest the CNC is only available
on the 1/Q-Link connegtion,
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2. Each connections

2.1 #0-Link Connection

Refer to each CNC connection Manual. all I/O-Link connecticn methods are in common.

But it is not possible to use the beiow connectors which will be used for the main board
of the t Series.

Not avairable connectors for the /0 Module for Operator's Panel

Specification IMaker
Connector Housing Fi-20-CV7 HIROSE
Connector Housing and Fi30-208-Cv7 HIROSE
Connector

2.2 Power supply connection
Supply a power form the connector CPDA(IN). That is far the PCB activity and
all D1 power. And the PCB has connector CPD1{OUT). It will be useful for branching off the
power. The power supplied form CPD1{IN) is through the PCB and output form CPD1{OUT).

CPDITIN
01| «24V
24V power » @ E 021 o
031
CPD1 UN
0] +24v
24V power < E] E 020 v
03

Recommended connector for cable : & A02B-0120-4€323 K324
(including beiow connector and case)
@(Housing : AMP 2-+78288-3 1-175288-3)
{Contact : AMP 1-175218-5)

Note) Both connectors CPDA(IN} and CPD1{OUT) are same specification. And there is not
indication of {IN) and (OUT) on the PCB.

Note) Power supply for the /O module must not tumn off at operation. If £24V is turmed off at
operation, CNC happen to get system alarm({Communication alarm between CNC and VO
module). +24V for VO module must be supplied before or same time CNC power on.

And +24V for /O module must be tumed off after or same time CNC power off,

Tme /O Module for Operator's Panei
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2.3 DI/DO Connector pin assignment

CES3 CES4

! A B A B
iord ov ov fpr o oy
102 - H.C 24V {02 COMT +24%

03| Xa+D.0 Xm0 1 03 Xm1.0 Xm0

04 | dmw0.2 X0, 3 04 Xmi 2 Amet. 3

051 Xm0.4 Xme)_ 5 05| a1 4 Xmet5
06! Xm0.6 Xm0, 7 106 Xm+l. 6 Xl
07, Yn.0 Y. 1 {07 Yne3.0 Yn+d 1 |
08 L Y. 2 Yrred. 3 Y08 Yned.2 Y33

08 Ym0.4 Yn+d. 5 T00 ! Yned 4 Yn+3.5

10{ Yned 6 Yn+0. 7 0] Yn+d. 8 Yn+3.?

Nl ¥nel 0 Yrrel, 1 N! Yned 0 Yrred, 1

12] Ynel.2 Yorrl. 3 121 Yoed 2 Yred 3

13 ¥nel 4 Yn+i. 5 (13 Yord 4 Yned §

4] Ynei. 6 Yot 7 {14! Yn+d 6 Yred 7
15 2.9 Yne?, | 1150 Yn+5.0 Y51 |
16| Yne2.2 Y2, 3 [16 | Yne5.2 Yn+s5.3
171 Y2 4 Yne2 § 17:  Yme5.4 Y5, 5

18] Yoed 6 Yre2. 7 18! Yn+5.6 Yme5.7

19 KYDO K01 19 Yn6.0 Tns6. 1

20 XYD2 KYD3 201 Y2 Yne6.3

21 KYD4 KYDS (211 Ynb d Yn+6,5
22 XYD6 KYD? 22 Vn+6.6 Yre6.7

2 KoM1 XCH2 23¢  XOMS KOS

24 (o) xCud D24 KeW? DOCON

25|  DOCOM DOCOM |25 DOCOM pocow !

Connector spec. for fiat cable | A02B-0120-K342 (HIROSE HIFBB-50D-2.54R) 50 contacts
- ADRB-0120-K8E86 (S0wires 61m)

Wire spec. for flat cable
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2.4 Di(Normal input signal) Connection

S TN e

16 points
i Pin No. !
! v
. ——Address . CES3(BO) |
| l l——m . i CE54(B02)
| _ o !
Xm0 = o~ CES3(AO3) ~ =
Xm0, 1 vl CE53(B0) |
RY ; |
Xm0, 2 =o' o~ CE53(A04)
BV |
Xm0, 3 - ., CESR3 ({B04)
—m—
Xm0, 4 &Y ™. L ces3ca08)
o
Xm+0. § a | CE53 (BOS5)
s
Xm0, R0 CES3(A0)
Xm0, 7 &Y ™, L ces3mon)
—— ’
T :
_Xm+1. 0 = - % CES4 (AQ3)
32 S f
w11 BV - CES4 (BO3} [
V] [ [
_Xmel2 EV e CEB4(AOH)
_Xm1.3 VL e CES4(BOA)
[ S I [ '
Xme1.4 v ,! . &, CES4(AQS: ’
_Xm+l.5 =V T £ CE54 (BOS) |
| Y. 6 R 1 cesacaon: |
i !
. =1 - CES4(BO6, ~ -~
‘ RV ) T iy
| CONY :; CES4 (AD2)
i _ A :
| T l CES3 (AOT), (BOT).
| CE54(AO1). (BO1)
TITLE
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(2.4 DIi{Normai input signal) connection continuing)

Note) Xm+1.0~Xm+1.7 have a commen line which is possible to select the source/sink type.

If COM1{CES4-A02pin) is connected to +24V, the DI signal iogic is negative.

But in this connection, if the DI signal wires happen to drop the ground levei, the status of
the DI signal is same as the DI signal is *ON". From the safety viewpoint, COM1
(CES4-A02pin} should be connected OV,

Note) From the safety viewpoint, Emergency Stop signal must be assigned on the address

Xm+0.0~Xm+Q.7. As refer to the 5.2 DI/DO mapping, assign the Emergency stop DI.

Note) Xm+0.0~Xm+0.7 common line are fixed. So, if these DI pins in this address open, the status

line,

of these one stay "0". And in case of Xm+1.0~Xm+1.7which have a selectable common

if the COM1(CES4-A02pin) is connected to OV and these Di pins open, the status of these
one stay “0". And if the COM1(CES4-A02pin) is connected to +24V and these Di pins open,
the status of these one stay “1°. And if the COM1(CES4-AQ2pin) is not connected to OV or
+24V and these DI pins open, the status of these one don't care.
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3.5 DI(Matrix input signal) connection

(O56 points

kol CES3

#KCHT »CES3(AZ3) Xntd § Xn+d § Xn+d. 7

s 0 ,«Xn+5 1 J.Xn+5 2

AXn+4 3 Xn+d 4 ,\Xn+4 5 .J(n*-d 5 J(n-n% 1
X5, 3 IXn-'-S 4 X5 5 Xn-v-5 g QXn*a

n+62

IXm-G 1 Ixne6. 4 |Xn+6 5_iXn+6. 6 lXn+6.7

YD1 >CES3EB1D)

wous CE53020)_Lxn6 0 Jxnes 1

n+7. 0 3}(rt-t-? i ,.Xn-v-? 2

n+8._0 \Xn+8_1 IXmB 2

T 1
lxm 3 el 4 ﬁxm? 5 ,#l(m?, 6 i)(m?.? |
X8, 3 Txnes 4 1Xme.5 8, 6 gx:-l«rs.? '

wyp2 >CES3(AZ0)

i
{

+KYD3 > CES3 (B20)

wKYD4 SCESI(A2D)
D5 SSESIB2D

kD6 >CEB3 (A22)

|
i
|
|
|

*K1D7 > CES3 B822)

i

3.0 \I}m+9 {0 2 Dme 3 Jnwa s 05 Lines s . T
sy >CEBAA20)_ X100 010, 1 e 10 2 [3nw10.3]
1o >CES3(AT9) | ]

Xn+10. 4ﬁ){n+10 SAXn-i-lU GDXnHO ';'

Note) Insert diode for preventing short cut current in ail part of the switches as refer to the below
figure. If the customer circuit does not have these dindes, you can not input more than two

closed switches. !If you input 3 or mare closed swiiches, DI data may not be correct

&
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2.6 DO(Output signal) connection

O58 points
i | —Pin No.
3
| ' CE53 (AZS B25)
s DOCON :| CES4 (A25, 824, B25)
I—-— ress ; ; 5
i : ? ,L L+24v oy
‘ | 24V Power
- l . "I_i-:_i-—" ——K—’
e 1 L
Yn+0. 0 R ,_\GESS[AOTJ "'"'!W_'_‘f
P DV |
Yre0. 1 Sy CE53 (BO7)
Y40, 2 Sy — lcess (A08) :'
¥+, 3 XV | CE53 (BOS)
Y. 4 v | CES3 (A09)
Y0, 5 M'——-«ch (BOS)
Yne0. 6 v | CE53 (A10) ;
Yn+1.0 LCES3(A1Y) |
Yol CES3(B11) |
Yne1.2 CE53(A12)
Yn+t. 3 CES3 (B12)
f Yn+1.4 CE53 (A13)
‘ Yn+1. 5 D v :-u CES3(B13) l
. Yn+1. 6 i  [CES3(A14) !
i ] i
| Yol 7 DV 10&53{314) ;
i G (A1, BOT)
| cE54.(AD1. BOY)
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j Pin No.
| CE53 (25, 525}
! DOCH | sy (425,826,525
—~——Ahddress ; T i i
L ——Bit ; . |
' | +24V OV : ;
:5 " +24V Power | l
Yn+2.0 !D_.fé- | ' ACES3(A1D) W
LDV :
Yn+2, 1 oV  CE53 (B18)
Yn+2. 2 CES3 (A16)
Ym2. 3 CES53 (B16) |
Y2 4 CES3(A1T) |
Yn+2, 5 CES3 (B17) :'
Yn+2. 6 CES3 (A18) f
2. 7 CE53 (B18)
Yr+3. 0 T_D——“L_ld:' CE54 (A0T) :
Y3, 1 ’-ET: t CE54 (BOT) :
Y3, 2 CE54 (A08)
Yn+3. 3 CES4 (B08)
¥n+3. 4 CE54 (A09) :
Yn+3. § CE54 (B09) |
Y3, 6 L [oesaai0) ’
Yne3. 7 0554 310 |
TTIT 0553 (A01, BO1)
1 GE54 (AD1, BO1)
TILE O Module for Operator's Panel
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T
—P1in No.
CE53 (A25. B25)
DocoR
e A LED4 (A25 B24, B25)
i——-——Ac_Idress ; T F ! |
Bit | | e o |
f ! ? +24Y oV |
! i i +28Y Power | _j
vnl-m.o e SEEBAGIN | e |
S Reiay —*—
LDV i
Yn+d. 1 oV —_ .CEs4@I
Yn+4 2 _lr"a‘_“\'l:]:: | CE54(A12)
Yr+d 3 @: 5 CED4 (B12)
Yn+d 4 v — AIDCE54 A13 !
Yn+4. 5 oV I—* { CE54 (B13) B
Yn+d 6 5V T—  cEsa k14 i
Yn+4. 7 oV — CE54 (B18}
|
Yo5.0 =7 CE54 (A15) !
[ .
Yn+5, | v — CES4 (B15)
;—
Ym5 2 @ CES4 (A16)
Yn+5_ 3 |D_FT; CE54 (B16)
Yot5. 4 DV CES4 (AT .
YneS. & v CES4 (B1T) ’
Y5 6 D v CES4 (A18)
L__
Y5 7 i CE54 (B18)
7777 | GEB3(A01.BO1)
CES4 (A01, BO1)
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Pin Ne.

CES3 (AZ5. B25)

DOCM |54 (a25. B24. B25)
! :—-—-—-——Ac_idress i i : :
; : | ey oV
| | Ls2ev power
P :
Yn+6. 0 f}!"* _ CE54 (A1Y _E_.!_-
bvl ¢ |
Yo, 1 Ve \ CE54 (B19)
Yn+6 2 r—l:ﬁ?—--[. i CES4 (A20)
Yn+6. 3 CES4 (820) {
| Yn+6. 4 CES4 (A21) |
|| Y6, 5 CE54 (B21) |
f Yn+6. 6 CES4 (A22) :
l n+6. 7 CES4 (B22)
| |
| 7._.17_
j o Tcsss (AGT. BOY)
CES4 (A01. BO1)
TITLE
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2.7 Manuatl Pulse Generator Connection
Example of the 3 Manual pulse Generator connection. i series CNC is orly possible to use the

MPG interface.
(/0 medule Manya! pulse generator
JAZ (PCR-E20LMDT) i Manuaf puise gereratar #
11 HA1 |11l (HESSa'e "4r — 6 |
TN —_— — =
2[FB1T 120V | > >0 55V ov_ T HaT w81 ]
3t HA2 13 . Wanual pulse generator #2
41 HE2 114. OV I (M3 Screw terminal
51 HAS 115 : 3 [ 4 5 T 6
61 HBa 16 OV —O (38V | oV T HAz TPe2
Z '?':I[‘Fsv Manuz| puise generator 23
8 31 (M2 Screw terminal)
9l%5V_i19 _ 3 1 4 | B T8
o 200 +5 —Q 146V | OV ( HAS : HBS -'
L
¥Wiring
Terminal Manua! Pulse Generater
o e o e .
var L bTRD A A 5[
PRSIV A VR e g1 TAt
v - —3R0 5 iy EXi=
ov 12 ,;ZEK : oV 4w
: =)
3 _|8RP A i 5 -
T 1 g wosrm -] m— i
+5V S RO . +5v 3. v
v 12 JEK ; v £ av
5 3 l 5 {#3
HAS Ay HAS =1 =43
HES Zp——g i et Hes - 28
+5¢ - } ¥
ovi“ 8K ; ov ; 4 w
’]—Shield —- —
GND
( Cable i iWiring {

Recommended wire material : AS6L-0001-02B6(#20AWG X 6+£24AWGE X 3pairs)

Recommended connector : AD2B8-0120-K303{Including below connector and case)
(Connector : HIROSE F140-2015S Soldering type)
(Case : HIROSE Fl40-20-CVS)

Recommended cabie : A02B-0120-K841(7m) (MPG 3 units)
A02B-0120-K848(7m) (MPG 2 units)
AQ02B-0120-K847(7m) (MPG 1 unit)

(These cables don't inciude the wiring pat in the figure.)
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Note} Calculate the MPG cable max. length as refer to the foillowing calcuiation.

MPG needs a DC5V power supply and the voltage must be less than 0.2V dropping.
{the 0.2V dropping ircludes the resistance in the cable.)

. OlxRx2L 0.1 MPG power supply current 0.1A
02 2 _—;;_— R . Resistamce per wire length{ 52 /m)
m : Wire Number{Both 0V and 5V}
Because L : Cable length(m)
L<2

Example: In case of cable ABSL-0001-0286

it has 3 pairs signal wires and 6 power line wires(20/0.18, 0.0384 Q/m).

if the cable is used and each 3 wires are used for OV and 5V power line, then
max. cable iength is as follows.

L<3

< = 76.75(m)
0.0354

The answer is 76.75m, if MPG unitis 1.

(But FANUC decide any cable must be less than 50m.)
The answer is 38.37m, if MPG units are 2.
The answer is 25.58m, if MPG units are 3.

T I¥C Moduie for Operator's Panet
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if the customer will use a some other vender's MPG not FANUC's MPG. the electrical
condition must be as follows.

HAn. HBn signals form MPG and CNC internal puise are as foflows. A cycle of the HA/HB

pulse T, must be more than 200 x4 sec and 4/T, must be more than 50 u sec.

! i
) '
Ty .I
m — T L—_- |
—L i
4 T‘[ —iet I
L L
|5 E
in the direction of + i_L ;
| M
tn the direction of - " .
Norma| wheel Reverse whee!
) Reverse wheel
Click
point
And the receiver circuit is as foliows.
j peTETTTTETETE T T ';
: | v Filter |
| f ] :
b 10K 0
| R [
Connector | | |
¥ g0 W - ]
l YV V | !
| 1 Internal _I_ + i
| 1 receiver c |
: | circuit :I: |
]
v || ov :
D e e e e e e J
V), V), level at Connector pin
If Vin fow to high, V,, must be higher than 3.7V.
If Vin high to low, Vi, must be lower than 1.5V.
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3. Module outline

*®
©
x

L

=

-
b4
-
o

Note. The lead wires are protruding from the
back side of P.C.B.

Therefore, Take encugh space. (more than Smm)

PS8

L W SJ,

Q

A

“\\Q‘Es 3
CR54

110

o
y

f
b1 © r

o]
/ interface of M. P. 6.

/
/ DC24V power input

Imterface of 1/0 Link

BI/00 Interface of Operator's panei

4

Sl &y B

A

85

15

o g

[

iy

Space to mount plate {Back side)

le
= sarzm GER

s I

o

o

Jis| 1
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4. Specification

4.1 Environmental Reguirement

At operation 0°C~355658C

Temperature

D |ereund-acabiret Stéting or transporting -20°C~80°C

around a unit

Temperature  [Max 1.1°C/min
varance
Humidity Normalily 75% orless (Refative humidity)
Short time{Within cne month) 95% or iess (Refative humidity)
Vibration Operating  0.5G or less
Atrmosphere Norrnal FA atmosphere{Consuit us when usng the system under environments

with higher degree of dust, coolant, or organkc solution.)

Qther condition

(1) Use the I/O module in a cabinets that is aways compieteiy ciosed.

@ = v 1 g = T — ey T =
4.2 Order specification
Name Specification Note
/O module for AZ0B-2002-0470 Normal DI : 16 points
QOperator's pane! Matrix Di : 56 points
BQ : 56 points
2 - - With MPG interface
Fuse{Spare part) ' |AQ38-0815-K001 1A
4.3 Module specification
Itemn Specification . Note
Norrnal DI points 16 points 24V type input
Matrix Di points 56 paints(8 X 7) SV type input
PO points 56 points 24V and source type output
Interface to CNC FANUC VO-Link Max. 16 moduies or total
rconnection paints max. 1024/1024 will be
available,
MFPG interface Max. 3 units i series is oniy availabie.
4.4 Power supply specification
Module Voitage Capacity t Note
YO module DC24V 2 10% (from including sl DI consumption
for Operator's |Power connector CPD1) 0.35A No including DO consumption
panel (including momentary
vafies)
TITLE
#O Module for Operator's Panel
Connection Manual
03 | 96.11.1 | Jinnai | @parts are modified. % A-7119gE,03 | BT
IDIT. DATZ IESIG. DESCRPTION FANUC LTD ¥ 015/
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4.5 DI(lnput signal definition)

{Normal input signal)

Capacity

DC30V. 16mA or nigher

Intercontact leakage current in closed circuit

1mA or lessiat 26 4V)

intercontact voltage drop In closed circuit

2V or iess{inciuding the voitage drop in the
cables)

Delay time

Delay tirne of receiver IC : 2ms{MAX)

Need to consider about the seriai
communicabion (/O-Link)deiay between CNC
and IO module 2ms(MAXMScan cycle of

ladder{Scan cycle is different each CNCs).

{(Matrix input signal)

Capacity

DC&V, 2mA.of higher

intercontact leakage current in closed circuit

0.2mA or less(at 6V)

Intercontact voltage drop in closed circuit

0.9V or less{at 1TmA)

Delay time

Matrix scan cycle 16ms(MAX)+Serial
|communication (HO-Link)delay between CNC
and /O module 2ms{MAX+Scan cytie of

ladder(Scan cycie is different each CNCs).

Note} Intercontact voltage drop in closed circuit must be 0.9V or less inciuding drop of prevention

dicde.

4.6 DO(Output signal definition)

Maximum load current when driver in ON

|200mA (inciuding momentary values)

Saturation voltgge when driver is ON

1VIMAX) (When 200mA loaded)

Withstand voitage

24V+20% (inchding momentary values)

Leakage curtent when driver is OFF

20 1 A of less

Delay time

Deiay time of driver IC : 50 1 s(MAX)

Need to consider zbout the serial
cormmunication (YO-Link)delay between CNC
and 1/Q moduke 2ms(MAX)+Scan cycie of

ladder{Scan cycle is different each CNCs).

Note) One of DOCOM pin must be less than 0.7A.
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5. Other notices

5.1 DO signal action when system alarm is happened

EERESLEIY 1 L,

ita CNC using the 1/O module will happen system atarm or comunication atarm between CNC
and the /O module, all DOs in the module will turn off. These situation should be understend.
And also same situation happens when the power off

5.2 DIfDO mapping

/O address map is as follows.

Dl map

00 map

Xm

A+

hnrmal input|

Yn

Yn+!

Xm+2

Xm+3

Reserve

Yre2

¥n+3

Output

Xmred

Xm+§

A+

Matrix

Xl

input

Xm+8

X+

Xm+10

Xm+11

Reserve

Yr+d

signal

Yn+5

Yn+6

Tn+i

Reserve

Xm+12(8PG 1 unit)

Xm+13(WPG 2 1nit)

WG

Im+i4 (PG 3 unit)

Im+15 00 alarm)

B0 alarm

Dt mapping should be assigned 1 group, 16 byte mapping and DO mapping should be assigned

1 group, 8 byte mapping. The reason is a5 follows.

MPG interface(the counter for MPG) uses Xm+12~Xm+14 area and it fixes. And if MPG

intefface

will be used, Xm+12~Xm+14 area must be assigned. And incase of i series and using MPG

interface, DI mapping must be assigned 16 byte mapping. MPG counter area are directly
processed by CNC software. So you must not use the area by customer ladder.

There are DO alarmn({over current. over heat) indication area in Xm+15. (Refer to the
5.5 DO(Output detection of DO signals) Also this area fixes in Xm+15. And if this area will be

used, .
this area must be assigned. So in case of using this area, DI mapping must be assigned 16 byte
mapping.
T /O Module for Operator's Panel
Connection Manual
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(5.2 DI'DO mapping continueing)
it is possible to assign any address for the I/0 moduie. But in Dt address, Each CNC have some
fixed address that is directly processed by CNC software. So, as refer to the following mention,
assign the DI mapping.

Directly processed address by CNC(in case of FS18,16)

+

7 "6 5 4 3 7 1 0|
SKIPE1 | ESKIP | -MITZ#1 | -MITZE1_| —HITH1 | +HITIZ1 | ZAES] XAER]
X0004 SKIPG#T | SKIPG#! | SKIP4EY | SKIP331 | SKIP2%1 | SKIP8#1 | SKIP7&1
SKIPHT | ESKIP | SKIPS#T | SKIPET | SKIP3T | ZAER! YAES1 | XAEED _
SKIP6#1 SKIP2%1 [ SKiP8&#1 | SKIP7i
X0005 ]
%0006
X0007 DECTH2 | +DECEHZ | »DECSHD | +DECARZ | =DEC3Y2 | *UEC2E2 | *DECIZ2
X0008 +£5P
X0009 +DECTH#T | *DECG#1 | =DECSHT | +DECAS | =DEC3S1 | =DECZE1 | *DECIE
X0010
X0011
X0012
SKIPH2 | SKIP6%2 | -MIT292 | +MIT282 | MITIE2 | +MiT182 | ZAE42 | XAES2 _
X0013 SKIP5#2 | SKIP432 | SKIPMR | SKIPZk2 | SKIP8%2 | SKIP7#?
SKiPE2 | SKIPG#2 | SKIP5EZ | SKIP4S2 | SKIPMZ | ZAEEZ YAEHZ | XAESZ
SKIP282 | SKIPB%2 | SKIP7&2

#1 means the signales in 1st path. #2 means the signals in 2nd path. And up column means the
T series signals and down column means the M series signals.
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(5.2 DIV/DO mapping continueing)
In case of 16 byte mapping start from X0008 - for D1 area

10008 . p——=ESP fixed signal

X0009 —‘lcrmal O .DECA#1 fixed Signa.s

X0010

X001 Reserve

X0012

X0013

10014 Hatrix

10015 11T S T
X0016 in case of mapping form X0008. SKiP signals can not be -
X0017 wused, but "DECn#1 singales which are address

X0018 fixed signales can be used any time.

X0019 Reserve :And *"ESP signat can be piaced at +24V common fixed

Y0020 (WPG Tunit) -address.(Don't map the *ESP signal matrix DI area.)

X0021 (PG 2 unit) PG :

X0022 (NP 3 unit) : :
X0023(D0 alarm} D0 alarm e e e e e e e e e teeeataeea i tm e :

5.3 DO action when the DO Power{DOCOM) ON/OFF
if each DOCOM{Power supply for DO signals) are OFF each DO will be all OFF per
module unit. In this case, DO signal waveform is as foliows.

o AT W
Mm@ A [ W

In case that DO is ON
OFF in 2 sequence [FF

Note) In case that DO is ON in a sequence, DO signa! cutput same as DOCOM state fike
in a doted kne in the figure.

Note) Power supply for /O module (+24V) must not tumn off &t operation. If +24 is tumed off
at operation, CNC happen to get system alarm(Communication alamm between CNC and /O
module). +24V for /O module must be supplied before or same time CNC power on.

And +24V for /O module must be tum off after or same time CNC power off.
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5.4 Parallel connaction of DO signals

If DO signals are connected in parallet iike a figurs and controlled same ON/OFF tirming in the
iadder, that DO shall be ocutput max. 400mA{twice a normal load). But remind that ieakage
current when driver is OFF is max. 40 ¢ A{twice a normal leakage current!.

i pocou

l —"': : CBISO(O!}). (33) : |
| e o ‘ |
| Laav v |
| i +24V Power |

— |

!’ i I i I

',—-,:'?—': i ) I |
: * T Relay /—*¢
| pv! | ! '
| |

| Frr=sa

i T—Jlé-

5.5 Alarm detection of DO signals
This Module has DO drivers IC that can detect over load and over heat. This function will work
for protection. if some cable happen ta drop ta the ground and increased foad current, ar DO
driver gets so heat by some causes, DO driver protection cireit will work and DO will turn off
per a driver IC unit{A unit is one byte) and the OFF state will continue till the cause is removed.
In this case, CNC and /O module are not no alarm and continue 10 work normaily. But the /O
module indicate where DO driver detects alarm in address Xm+15.
The following tabie means relation between DO address and each bit in DI address Xm+15.
If some bit is “1" in the address Xm+15, some relation DO driver detects atarm. So check the
address Xm+15 in DGN display or make such a iadder processing the address.
Xm+15 will be useful for problemn investigation and restoration.

Alarm detection D0 address Remarks
address and bit
Xm+15. 0 Y+
X151 i+l
w15, 2 Yn+2
Xm+i5. 3 Yn+3
Xm15, 4 Yrr+d
Xm+15, 5 Yr+5
w15, § Yr+6
Xm+15, 7 Yre+7 Reserve
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SECTION 4:
48 | 32 POINTS I/O MODULE

This section contains:
Drawing No. A-73233E/01 for I/0O Modules:
o A20B-2002-0520 (with MPG).

o A20B-2002-0521 (without MPG).

Note

1/0 points are not multiplexed.
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1. Total Connection diagram

CNC

/0 UNIT

JD1B

rsis

HIGPH}
VIGPE]E}*

= [5—QE -

MPG E'EJAS

=
MPG 5 5
MP G D
=D
w [IB—@R ~ §
+24V Power -a—— ___EI E CPD1 (OUT)

Note} i series CNC is only possible to use the MPG interface on this /O module.
if i series CNC uses some I/O unit having MPG interface (ex, Dispersional type YO module
for Operator's panel) and this I/O moduie, the MPG interface nearest the CNC is only
available
on the {/O-Link connection.
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2. Each connections

2.1 $/O-Link Connection
Refer to each CNC connection Manual, afl I/O-Link connection methogs are in common.
But it is not possible to use the below connectors which will be used for the main board

of the | Series.

Not avairable connectors for the 48/32 points /O Module

24V power «

Specification Maker
Connector Housing Fi1-20-CV7 HIROSE
Connector Housing and Fi30-20S-CV7 HIROSE
Connector

2.2 Power supply connection

Supply a power form the connector CPD1(IN). That is for the PCB activity and
alt DI power. And the PCB has connector CPD1(OUT). It will be useful for branching off the
power. The power supplied form CPD1{IN) is through the PCB and output form CPD1{QUT).

24V power »

(i

|k

CPD1 (N
1] +24v .
020 oY

103}

CPD1 D

o1 +2av
02| ov

03

Recommended connector for cable (A02B-0120-K324
{Including below connector and case)
(Housing : AMP 1-178288-3)
{Contact : AMP 1-175218-5)

indication of (IN) and (OUT} on the PCB.

Note) Both connectors CPD1(IN) and CPD1(QUT) are same specification. And there is not

Note) Power supply for the IO moduie must not turn off at operation. If +24V is turned off at
operation, CNC happen to get system alarm{Communication alarm hetween CNC and /0
module). +24V for /0 module must be supplied before or same time CNC pawer on.

And +24V for /O module must be tumed off after or same time CNC power off.
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2.3 DI/DO Cannector pin assignment

CES6 CES7

L A B | A 8 |
LT Lot oV 2y
L 021 0.0 Ym0, 1 P021 Xm0 m+3. |
F03 1 D2 Ym0, 3 03| Kmed 2 A3, 3
S04 Km0 4 Am+0. 5 [ 04 © w3 4 Xm+3. 5
[05 ] Xm0 6 Ame0. 7 {05 X3 6 Xm+3. 7
(08| Xml 0 Xme1. 1 Y061 Xmd. 0 Ymed 1
[07 ] Xmel.2 Xmel 3 P07 Kmed 2 Xmed, 3

03| xmi.4 X1, 5 | 08 | Xmed. 2 Xmtd, 5

09 | Xm1 6 X+, 7 09 | Xmed 6 Yened. 7

0 ime2.0 Xm+2. 107 Xm5.0 Xme5. |

M| Xeed 2 X2, 3 1 Xm5. 2 Xme5.3 |

12| w2 d xm+2. 5 V12 Ame5 4 iS5

13! Xm2. 6 X2 7 13| w56 Xp+5.7

14| DICOMO 14 | DI1CONS

15 15 |

16{ Yne. 0 YD, | 16 Yn+2 0 ¥re+2, 1
17 Yn+0. 2 3 17 Yn+2. 2 Yn+2. 3
(18|  Yne0.4 YneG 5 ¢ 181 Ym2.4 ¥n+2. 5
119 ] ¥re. 6 Y+, 7 19 Ym2.6 ¥ne2. 7
P20 Yn+1.0 Ya+1.1 20! yn43.0 fn+3. 1

21 ¥n+l, 2 Yol 3 21 Yn+d. 2 ¥ned 2

22 fn+l 4 Yrr+l. 5 22 ¥nt3. 4 0 Yo+l 5

23| Yorl 6 Ynel, 7 23] Y36 | Yned?
P24 | Docow DOCOM 24| Doco# DocOM |
{25 DOCOM DOCON 25|  DOCOM pocoM |

Connector spec. for flat cable : AG2B-0120-K342 (HIROSE HIFBB-50D-2.54R) 50 contacts
: ADZB-0120-K886 (50wires 61m)

Wire spec. for flat cable
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2.4 DI(Input signal) Connection

: Terminal
; Address . CE56(B01)
L ——sit 2 | ces7on)
SR 1 |
| Xm+0. 0 BV . _V CEBS(AGZ)W
| Xm0, 1 =o [ cEs6(802)
' RV »
o
Xm+Q. 2 v ' . CEDG (AD3)
o~
_Xm+0.3 RV —0 CES56 (BO3)
——
Xm+0. 4 RV . (5 CES6 (AG4)
Xm+0. 5 p———] ) . CES6 (BO4)
RV — *
-
Xm+0. 6 Ry . CES6 (AOS)
H V -|
A —
Xm0, 7 W‘j _ CES6 (BOS)
' 4N —
D1 COMO i CES6 (A14
| L
; T CES6 (A01)
i CES7 (AO1) |
Xm+1. 0 |:RV .e ? CES6 (A0B) !
_Xml 1 =1 . ? CES6 (BO6)
X+l 2 — ", % CES6 (AO7)
lb—'\"\]\/j
_Xm1.3 RV . ? CES6 (BO7)
—App— :
Xm+1. 4 RV o CE56(A08)
X1 5 RV e & CES6(B0B)
—wm
Xm+1.6 ﬂ}—_|8 v | - ? CEBE (A0D) |
b | |
Xm+1. 7 =] . 6 (B9 o
L
T
HITLE 48/32 points YO Module
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| : Terminal

Address | CES6 (801)
Bit W CE57(BO0D)
¥

— =

Xm+2. 0 e L cesecar0
RV gl o
Xm+2, | i Tl CEBG(RIO) f
R b |
L '
¥m+2. 2 RV . ? CES6 (A1)
00—
Xm+2, 3 —_— o - CE56(BID
_Xm2.4 = % CES6 (A12)
1RV »
X2, 5 = T | cEs6BI12)
RV ?
Xm+2. 6 = o~ CEGB(AI3)
iRV + f
II—’W\(—J
X+ 7 RY R
2 = - ? CER6 B13)
: ey "
| |
j ;
X3, 0 Y] ' Q CE57 (A02)
" CE57 (802) |
3.2 RV — CE57 (AO3)
P Xmr3. 3 rwenlll . CE57 (B03)
RV
L _dm3.4 = T L ces7cas
| RVI—9
| Xms3.5 =T ™ | ce57808)
\ ‘ 0-W\.—T
L Xm3.6 = . CE57 (A05)
! TRV iH\.’W—T
Xm+3. 7 [y - 7 (BO5 _
\ RV 0 o—
! el
TTTT ;
TME - 48132 points /O Modute
Connection Manual
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i Terming!

: Address w24y ? CESE(BUI} !
ll rBEt N | CE57(BOD i
% |
Xm+d 0 vy . ¢ CE5?(A06):EQ:;?_§
—a— 5
Xm+4, 1 RV —— e CES7(B08)
RV — 5
| X4, 2 v I CES7 (AOT) |
| mes. 3 — ™ I CE57 (B07)
R V ! ﬁhj !
| _Xwed.a o T, L cEs7(a0m) i
: et :
| _Xasd 5 = 1, L ces7808)
[ 0—«/wj !
| _Xmed. 6 RV o CE57(409)
bl
M@rﬂ CE57 (B09)
L
|
_Xm5. 0 RV CES7 (A10)
Xm5. 1. =] CE5T (B10)
4
5. 2 CEST (M) |
|
Xm+5. 3 T | ces7RIN |
RV 1 f
Ym+5. 4 = T & CESTI2)
X5, 5 T & CESTBID)
S lnd T |
X5, 6 &Y] . T CE57 (A13) i
""’W\rJ I
Xme5. 7 = - CES7 (B13) O—J
—RYJ o O
»—w.-] i
D1CONS CE5T (B14) ‘
T T CE56 (AD1)
CE57 (AD1) :
THLE 48/32 points O Module
Connection Manual
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(2.4 DI{input signal) connection continuing)

Note} Xm+0 0~Xm+0.7 and Xm+5.0~Xm+5.7 have a common line which are passible to select
the sourcessink type. If COMG(CES6-A14pin) and COMS(CES57-B14pin} are connected to
+24V, the DI signal logic is negative. But in this connection, if the DI signal wires happen to
drop the ground level, the status of the DI signal is same as the DI signal is *ON”. From the
safety viewpoint, COM0O and COMS shouid be connected 0V.

Note) From the safety viewpoint, Emergency Stop signal must be assigned on the comman fixed
address. As refer to the 5.2 DI/DO mapping, assign the Emergency stop DI

Note) As for the common fixed line, if these DI pins in this address open, the status of these one
stay "0". And as for selectable common fine, if the is connected to OV and these DI pins

open,
the status of these one stay “0". And if it is connected to +24V and these DI pins open,
the status of these one stay “1”. And if it is not connected to OV or +24V and these D) pins
open, the status of these one don't care.
Ti ;
T 48/43 points IO Module
Connection Manual
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2.5 DO(Qutput signal) connectien

Terminal
' CE56 (A24. B24. A25, B25)

D00OM \cesTcaze (824, 24.25.225)
e Address
| —Bit py
*24\!’ v
i+24V power
|
J’ | —,—— |
P p— |
Yn:0_0 :ﬁjel ACESB (A16) | B
il ia J
LDV !
Yn+0. 1 IWWM! , 90556 (B16)
¥Yn+0. 2 E:« , CESS (A1)
Yn+0. 3 E:» 5CE5E- B17
Yn+l). 4
@: | CE56 (A18)
Yr+{). § BV ' i CE56 (B18)
Yn+0. 6 E—_-o ! CEB6 (A19)
Yre0. 7 ﬂ“': { CES6 (B19)
Yn+1. 0 CE55 (A20)
Yo+l | CES6 (B20)
Yn+i. 2 CESG (A21)
Yn+1. 3 CES6 (B21)
Yn+1. 4 CES6 (A22)
Yn+1.5 | GE56 (B22)
Yn+l. 6 CE56 (A23)
Yo+l 7 CES6 (B23)
7777 CE56 {ADT)
CES7 {ADY)
TME 48/43 points I/O Module
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Terminal

' CE56 (A2, B24, A25_B25)
DOCOW ~ cecy1a04 B24. A75. 825
————Address _ -
| - —Bit e .
| P Loy oV
| o +24V Power !
| o — . |
: v 4 Bares s = -
Ym0 el eEsae | —— .
: A *~ Relay [~
i LRV, ’ |
' Yn+2. 1 @: . CEG7 (B16} ;
Y2, 2 DV = CES7T(A1T) |
Yn+2. 3 DV = | CES7(B1T)
¥n+2. 4 '[EiEZ:F::f' CEL7 (A18)
¥n+2.5 o b CEST (B18) :
¥n+2. 6 EEEZ:'t:::- [ CE57(A19) !
1DV ﬁ_9 |
¥n+2. 7 r“““1:::1____<50E5?(BIQ) i
1ov! : i i
[ Yn+3.0 E: CES7(A20)
¥n+3. 1 (ov . —t CES7 (B20) f
Yn+3. 2 v I— CE57 (AZ1)
Yn+3. 3 v —* - CERT (B21)
¥n+3. 4 CE57 (A22) i
Y35 CE57(B22) |
_Yn+3.6 CE57 (A23) i
¥n+3. 7 [Iizz]:::;___ﬂ%CE5?(823) |
_ L
7777 ]CES6(ADT)
| GES7(AOT)
"M 48/43 points 1/O Module
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2.6 Manual Pulse Generator Connection
Example of the 3 Marual pulse Generator connection. | series CNC is only possibie to use the

MPG interface.
/0 module Manuai pulse generator
JA3 (PCR-E20LMDT) i Manual pulse ggnerator #1
T RAT_ T L 3 i 5 16
2 FB1 112 0V E} S0 v 1 ov Thar_rel
31 HAZ2 113 ] Wanual putse generator #2
ﬁ :Eg ‘lg. oV i M3 Screw terminal
[: 3_H15 3 4 3 5
81 HB3 116 OV '[ O L 45V | oV P RAZ T HeD
é : = Manua| pulse generator #3
18 (M3 Screw terminal)
91«5V 19 3 4 ' 5 ' 8
10 :20f +5V —(P +5V OV | HA3 : HE3
Wiring
Terminal  Manuai Pulse Generator
P N B
i1 7 A i 5
HA i { HA1 T AL
2 TWHS N . 8!
HBY T RD ; H81 5 81
ST S B ] +V rethcli
ov 1|‘ ; ov W
: )
3 3@ A 1 5
HAZ
nee 4 SBK /A e 51 Tas
+5V ;13 4 RD +5v 2 ‘ +3V
ov it BB ov S v
5 g - I s |*3
g s s ]
oy 20 3 R0 i 5 3| B3
13 T 8K T v reiiaid
ov _ : oV » oV
-—Shieid —- —
GND
| Cable i Wiring |

Recommended wire material : AGEL-0001-0286(#20AWG X 8+#24 AWG X 3pairs)

Recommended connector : AD2B-0120-K303(Including below connector and case)
(Connector - HIROSE F140-20188 Soldering type)
(Case : HIROSE Fi40-20-CV5)

Recormmended cable : A028-0120-K841(7m) (MPG 3 units)
ADZ2B-0120-K848(7m} (MPG 2 units)
ADZB-0120-K847(7m) (MPG 1 unit}

(These cables don't include the wiring part in the figure.)
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Note) Caiculate the MPG cable max. length as refer to the following calculation.

MPG needs a DC5V power supply and the voltage must be less than 0.2V dropping.
{(the 0.2V dropping includes the resistance in the cabie )

01x Rx2L 0.1 MPG power supply current 0.1A
02z R : Resistance per wire length{ @ /m)
Because " m - Wire Number(Both OV and 5V)
L Cabie length{(m)
1<

Example: In case of cable AG6L-0001-0286

It has 3 pairs signal wires and 6 power line wires(20/0.18, 0.0394 Q/m).

If the cable is used and each 3 wires are used for OV and 5V power line, then
max. cable length is as follows.

L=
0.0394

= 76.75(m)

The answer is 76.75m, if MPG unit is 1.

{But FANUC decide any cable must be less than 50m.)
The answer is 38.37m, if MPG units are 2.
The answer is 25.58m, if MPG units are 3.

T 48/32 points /0 Module
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if the customer will use a some other vender's MPG not FANUC's MPG. the electrical
condition must be as follows.

HAn. HBn signals form MPG and CNC internal pulse arg as foliows. A cycle of the HAHB
pulse T, must be more than 200 ¢ sec and 4/T. must be more than 50 u sec.

in the direction of +

in the direction of -

|
- T i
] 1
HAnR T ] !
vy T + :
e —— ] T
S T i
h4 4 f
! M
Normal wheel N Reverse wheel
. Reverse wheel
Click
point

And the receiver circuit is as follows.

j T T T T T T T T T T _i
: : +5V Filter |
[ | i
. 10K Q !
bl ) i
Connesctor | |
O——e A‘ ‘\ f - |
o L !
| | !nternal 1 i
| | receiver C i
i | circuit I |
ov | i
by ov |
b e - A
ViV level at Connector pin
if Vin low to high, V,,, must be higher than 3.7V
If Vin high to low, V, must be iower than 1.5V.
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3. Medule outline

A
Mg
57 3
z —t— i
+
z Note. The lead wires are protruding from the
g back side of P.C.B.
Therefore, Take enough space. (more than 5mm)
5 N 1 0_5 | .
I j}/ 51 o 5 |
h] ° of ~
T I~ :
- —
*@ Eeacy
ol 43— o
4] il k2
f L=
P —— \
?{’ o L}b D! © i
/ /
DC24V power input
Interface of M. P. G.
interface of /0 Link
DI/D0 Interface of Operator’'s panel
1om | 2y < o L
=] 37} [ y 65 S
o X it
) d
Space to mount plate {(Back side)
. L / ol
=S / o 9ci Sl _y
51—y RE
) )
TE - 48132 points /0 Module
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4. Specification

4.1 Environmental Requirement

Temperature  |At operation 0°C~58°C
around a unit  |Storing or transperting -20°C~60°C
Temperature Max. 1.1°C/min
variance
Hurmidity Normally 75% or less (Relative humidity)
Short time(Within one month) 95% or less {Refative humidity)
Vibration Operating 0.5G or less
Atmosphere Nomal FA atmosphere{Consuit us when using the system under environments
with higher degree of dust, coolant, or organic solution.}
Other condition |Use the [/O module in 2 cabinets that is always completely closed.
4.2 Qrder specification
Name Specification Note
48/32 points VO moduie A20B-2002-0520 DI . 48 points
with MPG interface DO : 32 points
With MPG interface
48/32 points [/ module A20B-2002-0521 Dl : 48 points
without MPG interface DO 32 points
Without MPG interface
Fuse(Spare part) AD3B-0815-KO001 1A
4.3 Moduie specification
ltermn Specification Note
Normal Di points 48 points 24V type input
DO points 32 points 24V and source type cutput
Interface to CNC FANUC KO-Link Max. 16 modules ar total
lconnection points max. 1024/1024 will be
availabie,
MPG interface Max. 3 units i series is only available.
4.4 Power supply specification
Module Voltage Capagcity Note
48/32 points | DC24VE=10% (from Di=Number of “ON" state DI.
/O module Power connector CPD1) 0.3A+7.3mA X DI
(including momentary
values)
T 48/32 points /O Module
Connection Manual
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4.5 DKInput signal definition)

{Input signal)

Capacity

DC30V, 16mA ar higher

Intercontact leakage current in closed circuit

1maA 5r less(al 28.4V)

Infercontact voltage drop in closed circuit

2V or less(including the voltage drop in the
cables)

Delay time

Delay time of receiver [C : 2ms(MAX)

Need to consider about the serial
communication (I/O-Link)deiay between CNC
and /O module 2ms(MAX)+Scan cycle of
ladder{Scan cycle is different each CNCs).

4.6 DO(Qutput signal definition)

Maximum load current when driver in ON

200mA (including momentary values)

Saturation voltage when driver is ON

1V(MAX) (When 200mA loaded)

Withstand voltage

24V+20% (including momentary vatues}

Leakage current when driver is OFF

20 p Acrless

Delay time

Delay time of driver IC : 50 ¢ s(MAX)

Need to consider about the sernial
icommunication (I/O-Link)delay between CNC
and /O module 2Zms(MAX)+Scan cycle of
lladder({Scan cycie is different each CNCs).

Note) One of DOCOM pin must be iess than 0.7A.

Tk 48/32 points /O Module
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5. Other notices

5.1 DO signa!l action when system alarm is happened
If a CNC using the IO modute wilt happen systern alarm or comunication alarm between CNG

and the YO moduie, all DOs in the module will turn off. These situation should be urnderstood.

And also same situation happens when the power off.

5.2 DI/DO mapping
KO address map is as follows.

Dl map

Xm

Xm+1

Xm+2

Ym+d

Xm+4

Xm+5

DO map

n

Input

Yn+1

Dutput

signal

Yn+2

signal

X6

X1

I8

X

Xm+10

Xm+11

No use

Xm+12 (MPG 1 unit)

Am+13 (MPG 2 unit)

Ym+14 (MPG 3 unit)

WG

Xm-15 (D0 alarm}

D0 alarm

Yn+3

i mapping should be assigned 1 group, 16 byte mapping and DO mapping should be assigned
1 group, 8 byte mapping. The reason is as follows.

MPG interface{the counter for MPG) uses Xm+12~Xm+14 area and it fixes. And if MPG

interface

will be used, Xm+12~Xm+14 area must be assigned. And in case of i series and using MPG

interface, DI mapping must be assigned 16 byte mapping. MPG counter area are directly
processed by CNC software. So you must not use the area by customer ladder.

There are DO alarm(over current, over heat) indication area in Xm+15. (Refer to the
5.5 DO(Cutput detection of DO signals) Also this area fixes in Xm+15. And if this area will be

used,
this area must be assigned. So in case of using this area, Dl mapping must be assigned 16 byte
mapping.
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(5.2 DI/DO mapping continueing)
It is possible to assign any address for the I/C module. But in D! address. Each CNC have some
fixed address that is directly processed by CNC software. So, as refer to the following mention,
assign the DI mapping.

Directly p}ncessed address by CNC{in case of FS18i,160)

7 6 5 4 3 2 1 0
SKIPRE | ESKIP | -MIT281_ | +MIT281 ) -MITI# | -MITI81 | ZAE#1 | XAER1 _
X0004 SKIPEHT | SKIPS#1 | SKIPa#l | SKiP3#1 | SKIPZ#1 | SKiPsiti | SKIP7&1
SKIPRI | ESKIP | SKIPSK1 | SKIP&#1 | SKIP3#1 | ZAEW1 | YAER) | XAER]
| SKTP6#1 KIP2H1 | SKIPs#1 | SKIP7HI
X0005
X0008
X0007 «DECTH#2 | +DECO#2 | +DECS#2 | *DEGAH2 | +DEC3H2 | +DECZHZ | +DECIED
X0008 +ESP
X0009 *DEC7#1 | +DECGA1 | +DEC581 | +DECA#1 | *DEC3#1 | *DEC281 | *DECIZ]
X0010
X001
X0012
SKIP#2 + SKIPGk2 | -MIT2#2 | +MIT2#2 | MIT1#2 | MITI42 | ZAE#2 | XAE#2 _
X0013 SKIP542 | SKIPAB2 | SKIP3#2 | SKIP22 | SKIPsk2 | SKiPJ#2
SKiP#Z | SKIP6#2 | SKIP5#Z | SKIPAB2 | SKIP3#2 | ZAEH2 | YAE#2 | XAERZ _
SKIP2#2 | SK1P8%2 | SKIP7#Z

#1 means the signales in 1st path. #2 means the signals in 2nd path. Angd up column means the
T series signais and down column means the M series signals.
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{5.2 DI/DO mapping continueing)
In case of 16 byte mapping start from X0004 - for DI area

%0004
X0005 tnput
%0006 signal
X0007
0008 —=£SP fixed signal
X0009 M—xDECn#Y fixed signals
X010
X003t
Xoti2 No use
T R
%0014 in case of mapping form X0004, 2nd SKIP signals can

X005 not be used, but *DECr#1 singales which are address

X0016 (MPG tunit) WPe fixed signates can be used any time.

X0017(MP& 2 unit) And “ESP signal ¢can be placed at +24V common fixed

X0018 (WPG 3 unit) address. :
%0019 (D0 alarm) DO alarm et e e et et e e e :

5.3 DO action when the DO Power(DOCCOM) ON/QOFF
If each DOCOM(Power supply for DO signals) are OFF, each DO wiil be all OFF per
module unit. in this case, DO signal waveform is as follows.

ON )

bocok - \_ W\/ ;

In case that DD is oON
0N in a seguence  OFF \—____/ ; V\/v :

In case that DO is om
OFF in a sequence OFF

Note) In case that DO is ON in a sequence, DO signal output same as DOCOM state like
in a doted line in the figure.

Note) Power supply for /O module (+24V) must not tum off at operation. If +24 is turned off
at operation, CNC happen to get system alarm(Communication atarm between CNC and /O
module). +24V for /O medule must be supplied before or same time CNC power on.

And +24V for /0 module must be tumn off after or same time CNC power off,
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5.4 Parallel connection of DO signais

If DO signals are connected in parallel like a figure and controlled same ON/OFF timing in the
ladder, that DO shail be output max. 400mA(twice a normal load). But remind that leakage
current when driver is OFF is max. 40 u A(twice a normai leakage current).

| DOcoH ¢
! ———
e )
| +24 ov
i i +24V Power
I
| = ———
i = —C - | Retay |
: DV
=
iA1=
l ; .l—)
DV
-
! T
i

§.5 Alarm detection of DO signals
This Module has DO drivers IC that can detect over load and over heat. This function will work
for protection. if some cable happen to drop to the ground and increased load current, or DO
driver gets so heat by some causes, DO driver protection circuit wiil work and DO will turn off
per a driver 1C unit{A unit is one byte) and the QFF state will continue til the cause is remaved.
In this case, CNC and /O module are not no alarm and continue to work normally. But the 110
module indicate where DO driver detects alarm in address Xm+15.
The following table means relation between DO address and each bit in Dt address Xm+15.
If some bit is “1" in the address Xm+15, some relation DO driver detects alarm. So check the
address Xm+15 in DGN display or make such a ladder processing the address.
Xm+15 wilt be useful for problem investigation and restoration.

Alarm detection D0 address Remarks
address and bit
Xm+15. 0 Yn+0
Xin+15.1 Yr+i
Xm+15.2 Yn+2
Xm#i5.3 Yr+d
Xm+15 4 Yn+d Reserve
Xm+15. 5 Yre+d Reserve
Xm+15. 6 Y+ Reserve
Xm+15.7 Yn+7 Reserve
TiTE 48/32 points /O Module
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e No part of this manual may be
reproduced in any form.

o All specifications and designs
are subject to change without
notice.
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