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Safety Guidelines

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

Danger

indicates that death or severe personal injury will result if proper precautions are not taken.

Warning

indicates that death or severe personal injury may result if proper precautions are not taken.

Caution

> BB

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

Caution

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

Notice

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Prescribed Usage
Note the following:

A Warning
This device may only be used for the applications described in the catalog or the technical description and only in
connection with devices or components from other manufacturers which have been approved or recommended by
Siemens. Correct, reliable operation of the product requires proper transport, storage, positioning and assembly
as well as careful operation and maintenance.

Trademarks

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this
publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
Siemens AG Order No.: 6FC5297-7AA50-0BP1 Copyright © Siemens AG 2006.
Automation and Drives Edition 05/2006 Technical data subject to change

Postfach 48 48
90437 NURNBERG
GERMANY
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Layout of manual

SINUMERIK® Documentation
The SINUMERIK documentation is organized in 3 parts:
e General documentation
e User documentation

e Manufacturer/service documentation

A list of documents, updated on a monthly basis and indicating the available languages, is
available on the Internet at:

http://www.siemens.com/motioncontrol

Select "Support" - "Technical Documentation" - "Overview of Documents".

The Internet version of DOConCD (DOConWEB) is available under:
http://www.automation.siemens.com/doconweb

You can find information on the training courses offered and FAQs (frequently asked
questions) on the Internet under:
http://www.siemens.com/motioncontrol (under "Support")

Target audience
This documentation is intended for:
e Project engineers, electricians and installers

e Service and operating personnel

Standard version

The information in this manual allows the operating components for the 840D/840Di pl and
810D pl numeric controllers to be set up and maintenance and servicing measures to be
carried out.

You can find a list of the available powerline modules in the hardware description/PHD/ in
Section 1.1.
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Technical Support
If you have any questions, please get in touch with our Hotline:
Europe and Africa time zone

A&D Technical Support
Phone: +49 (0)180 5050-222

Fax: +49 (0)180 5050-223

Internet: http://www.siemens.de/automation/support-request
E-mail: mailto:adsupport@siemens.com

Asia and Australia time zone

A&D Technical Support
Phone: +86 1064 719 990

Fax: +86 1064 747 474

Internet: http://www.siemens.de/automation/support-request
E-mail: mailto:adsupport@siemens.com

America time zone

A&D Technical Support
Phone: +1 423 262 2522

Fax: +1 432 262 2289
Internet: http://www.siemens.de/automation/support-request

E-mail: mailto:adsupport@siemens.com

Note

Country telephone numbers for technical support are provided under the following Internet
address:

Enter http://www.siemens.com/automation/service&support

Questions about the Manual

Please send any queries about the documentation (suggestions or corrections) to the
following fax number or e-mail address:

Fax: +49 (0)9131 98-63315
E-mail: mailto:motioncontrol.docu@siemens.com

Fax form: See the reply form at the end of the brochure.

SINUMERIK Internet address

http://www.siemens.com/sinumerik

Operator control components
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EC declaration of conformity
The EC Declaration of Conformity for the EMC Directive can be found/obtained from:

e on the Internet:
http://www.ad.siemens.de/csinfo
under product/Order No. 15257461

¢ at the relevant branch office of the A&D MC group of Siemens AG.

Notes

Danger notices

The following notices are intended to ensure both your personal safety and to prevent
damage occurring to the products described or any connected devices and machines.

A Warning
Operating electrical equipment has parts and components that are at hazardous voltage
levels.

Actions by an unqualified device/system operator or failure to observe the warning notices
may result in serious physical injury or material damage. Only suitably qualified personnel,
trained in assembling, installing, commissioning or operating the product should work on this
device/system.

Should it be necessary to test or take measurements on live equipment, then the
specifications and procedures defined in Accident Prevention Regulation VBG 4.0 must be
adhered to, in particular § 8 "Permissible deviations when working on live components".
Suitable electric tools should be used.

A Warning
Repairs to devices that have been supplied by our company must only be carried out by
SIEMENS Customer Service or by repair centers authorized by SIEMENS. When replacing
parts or components, only use those parts that are included in the spare parts list.

Before opening the device, always disconnect the power supply.

EMERGENCY STOP devices complying with EN 60204 IEC 204 (VDE 0113) must remain
effective in all automation equipment modes. Resetting the EMERGENCY STOP device
must not cause an uncontrolled or undefined restart.

Additional external measures must be taken, or devices must be created that enforce a safe
operational state even when there is a fault (e.g. using independent limit value switches,
mechanical locks, etc.) at any location in the automation equipment where faults might cause
major material damage or even physical injury, in other words, where faults could be
dangerous.
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A Caution
Connecting cables and signal lines should be installed so that inductive and capacitive
interference do not in any way impair the automation functions.

General Information

Note

Denotes an important item of information about the product, handling of the product or a
section of the documentation which requires particular attention.

Machine manufacturer

This pictorial symbol always appears in this document to indicate that the machine manufacturer can affect
or modify the function described. Observe the machine manufacturer’s specifications.
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Connection conditions 1

1.1 Secondary electrical conditions

1.1.1 Prerequisites

Compliance with the connection conditions

The controller is tested for compliance with the ambient conditions specified below. Trouble-
free operation is only ensured if:

o these ambient conditions are maintained when storing, transporting and operating the
equipment.

e Original components and spare parts are used. This applies in particular to the use of
specified cables and plug connectors.

o the equipment is correctly installed and commissioned.

A Danger
The equipment may not be commissioned until it has been clearly identified that the machine
in which the controller is installed, is in full conformance with the specifications in EC
Directive 98/37/EC.

Additional Information
Literature: /EMC/, EMC Configuration Guideline
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Connection conditions
1.1 Secondary electrical condifions

Assistance and support

The connection conditions must be carefully maintained while setting up the complete
system. Please contact your local Siemens office or representative for any assistance.

Note

Please refer to the documentation for the respective operator components for information on
deviations to the standard connection conditions.

1.1.2 Electromagnetic compatibility (EMC)

RI suppression
Applicable standards: EN 61000-6-3 and -4

Table 1-1 Limit values for radio interference suppression in industrial environments

Limit class according to EN 55011

Conducted radio interference A (industry)
Interference radiation A (industry)
Note

The user must consider interference radiation for the whole plant/system. Particular attention
should be paid to cabling. Please contact your sales representative for assistance and
support.

If compliance with limit class B (residential areas) is required, please contact your local
Siemens office or sales representative.

Operator control components
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1.1 Secondary electrical condifions

Interference immunity and low-frequency phenomena
Applicable standard: EN 61000-6-2

Tested phenomena Applicable standards
Static discharge EN 61000-4-2
High-frequency radiation EN 61000-4-3

Noise immunity (burst) EN 61000-4-4

Surge voltages EN 61000-4-5
Cables subject to HF radiation EN 61000-4-6
Magnetic fields with electrical power frequencies EN 61000-4-8
Voltage dips and interruptions EN 61000-4-11 and EN 61000-6-2
Commutation dips EN 60146-1-1
Harmonic currents EN 61000-3-2
Voltage fluctuations and flickers EN 61000-3-3

1.1.3 Power supply

Requirements of AC power supply

The AC power supply is only required for external devices and accessories and is not
included in the standard delivery Kit.

Table 1-2 Requirements of AC power supply

Rated voltage acc. to EN 61000-2-4 AC 230V ¥ 30%
Frequency 50/60 Hz ¥ 10%
Powering up time when any
switched on
Harmonic content According to EN 61000-2-4 <10%
Transient voltage interruptions | Downtime <3ms
Recovery time 210s
Events per hour <10

Operator control components
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1.1 Secondary electrical condifions

Requirements of DC power supply

VAN

Danger

The DC power supply is always referenced to ground and may not be generated by an
autotransformer.

User interfaces are powered via a DC power supply with protective separation according to
EN 61800-5-1.

In the case of supply lines > 10 m, protectors must be installed at the device input in order to
protect against lightning (surge).

The DC power supply must be connected to the ground/shield of the NC for EMC and/or
functional reasons. For EMC reasons, this connection should only be made at one point. As
a rule, the connection is provided as standard in the S7-300 1/Os. In exceptional
circumstances when this is not the case, the ground connection should be made on the
grounding rail of the NC cabinet (also refer to /EMC/EMC Installation Guide.)

Table 1-3 Requirements of the DC power supply

Rated voltage According to EN 61131-2 24V DC
Voltage range (mean value) 20.4V DCt028.8VDC
Voltage ripple, peak/peak 5% (unsmoothed 6-pulse
Powering up time when switched | alignment)
on any
Non-periodic overvoltages <35V
Period of overvoltage <500 ms
Recover time 250s
Events per hour <10
Transient voltage interruptions | Downtime <3ms
Recovery time >210s
Events per hour <10

114 Safe isolation to EN 61800-5-1

The complete system includes user interfaces (Uls) and interfaces for servicing, startup and
maintenance.

User interfaces (Uls)

1-4

Uls are all the interfaces that are freely accessible to the machine operator without the need
for tools or aids. These user interfaces are designed with safe isolation to EN 61800-5-1.

Operator control components
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Connection conditions

Interfaces for servicing, startup and maintenance

VAN

1.1 Secondary electrical condifions

Danger

The interfaces for servicing/installation and start-up/maintenance purposes are provided
without protective separation.

If necessary, these interfaces can be isolated safely using a supplementary adapter
(insulation voltage 230 V AC). Although these adapters are not included in the Siemens
scope of delivery, you can buy these parts from your local dealer, who will be happy to

advise you.

Danger

Safe isolation can only be ensured if the system configuration specified below is strictly
adhered to. When mounting additional components (e.g. S7-300 FM, IP) with an end user
interface, please make sure that the end user interface has a basic insulation for at least 230

V AC.

The following figure shows the potential isolation of the 840D/611D/S7-300 system.

MP

3ph 400 V AC

Z Basic insulation % Safe separation

Housing/shield ‘ \ 8
] MSTTIMCP] | o /]
4 4 11 4 24V M
2 1
T B AU
- 3 ‘ | HHU/
b HT,6
Z Distribution box [ 6 7 %
5
840D / 611 digital IZ Motor
9
“— 10 . S7-300 1/Os
T
- w T
1
= 5 Person Terminal
block

Figure 1-1
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Connection conditions

1.1 Secondary electrical condifions

1.1.5

1-6

1. Floating power supply of the SIMODRIVE electronics unit with 230 V AC basic insulation.

2. Floating transistor triggers for the three-phase rectifier bridge with 230 V AC basic
insulation.

3. Floating transistor triggers for each axis of the three-phase inverter bridge with 230 V AC
basic insulation.

4. Floating signal connections from the NC to the PCU or HHU with 230 V AC basic
insulation.

5. Non-floating signal line between NC and I/O devices.

6. Non-floating end user interface with protective separation for 230 VAC through interfaces
1to4and 7.

7. Protectively separated 5 V DC power supply, fed from a protectively separated 24 V DC
supply.

8. 24 V DC power supply unit for external devices and for the machine adaptation control

according to applicable standards in the form of a PELV circuit (Protective Extra Low
Voltage), provided with protective separation.

9. Floating interfaces to the machine (not accessible to the end user)

10.Floating signal interfaces directly accessible to the end user (e.g., V.24). For these
interfaces, you must always make sure that there is either safe isolation with respect to
the line supply voltage or that there are two basic insulation levels, for 230 V AC each.

11.5V DC power supply with basic insulation, fed from a safely-isolated 24 V DC supply.

Grounding concept

The grounding concept is described below using a SINUMERIK 840D as an example. The
840D system consists of a number of individual components, each of which must comply
with EMC and the appropriate safety standards. The individual system components are:

e NCU box

e Machine control panel MCP

e Keyboard

e Operator panels (operator panel front + PCU)
e NCU terminal block

¢ Distributor box and handheld unit

e S7-300 I/O with IM 361 interface module

e Single I/O module

The NCU box is a 50 mm wide cassette that is integrated into the infeed/regenerative
feedback (I/RF) unit, FD and MSD.

The individual modules are attached to a metal cabinet panel by means of screws. Make
sure that near the screws a low-impedance contact of the NCU box with the cabinet wall can
be made. Insulating paint must be removed from the connecting point.

Operator control components
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The electronic grounding points of the modules are interconnected via the device and drive
bus and at the same time connected to the X131 terminal of the I/RF module.

The ground and module ground M should be connected at the power supply terminal of the
IM 361. Furthermore, for the single 1/O module, "SHIELD" and "M24" must be connected in

connector X1.
>
L# 1=$
| il
/IIT\ [ 7,] Gating Power ' Distributor
! o]/ electronics | | electronics box
NCU S
: I LPA/SL
Operator PCU Machine LT _
panel front 9 contr‘ol panel ?= I I I =
- PA/SL > i
EA/SL - Ground (frame) - L MB SL in the motor cable
— MB Qa
— 14
S7-300 1/0s I ..0 © Terminal
JEFP ﬁ block
M °
PA/SL LPA/SL
PA PA
Machine bed -
Grounding bar [cd0000000 éd]
Ground terminal
MB: Shielded signal cable with reference ground Cross-sections >10 mm?
M: Motor :
G: Transducer S SL, min.
PA: Equipotential bonding conductor S<16 S
S: Power connector 16<S <35 16
SL: Protective conductor S<35 S/2

Figure 1-2  Grounding concept

References: /EMC/EMC Installation Guide

1.1.6 RI suppression measures

In addition to the protective grounding of system components, special precautions must be
taken to ensure safe, interference-free operation of the system. These measures include
shielded signal cables, special equipotential bonding and grounding conductors.

Operator control components
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1.1 Secondary electrical condifions

Shielded signal cables

Cable definition

To ensure safe, fault-free operation of the system, it is essential to use the cables specified
in the individual diagrams.

For digital signal transmission, the shield must have a conductive connection at both sides of
the housing.

Exception:

e Standard shielded cables grounded on only one side can be used for devices from other
manufacturers (printers, programming devices, etc.). These external devices may not be
connected to the control during normal operation. However, if the system cannot be
operated without them, then the cable shields must be connected at both ends.
Furthermore, the external device must be connected to the control via an equipotential
bonding cable.

Definition:
e Signal cables (example)
— Data cables (MPI, sensor cables, etc.)
— Binary inputs and outputs
— EMERGENCY OFF lines
e Load cables (example)
— Low-voltage supply cables (230 V AC, +24 V DC etc.)
— Supply cables to contactors (primary and secondary circuit)
References: /EMC/EMC Installation Guide

Rules for routing cables

1-8

In order to achieve the best-possible noise immunity for the complete system (control, power
section, machine) the following EMC measures must be observed:

¢ Signal cables and load cables must be routed at the greatest possible distance from one
another.

e If necessary, signal and load cables may cross one another (if possible, at an angle of
90°), but must never be laid close or parallel to one another.

e Only cables provided by the NC manufacturer should be used as signal cables from and
to the NC or PLC.

e Signal cables may not be routed close to strong external magnetic fields (e.g. motors and
transformers).

e Pulse-carrying HC/HV cables must always be laid completely separately from all other
cables.

¢ If signal lines cannot be routed a sufficient distance away from other cables, they must be
installed in grounded cable ducts (metal).

Operator control components
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1.1 Secondary electrical condifions

e The clearance (interference injection area) between the following lines must be kept to a

minimum:

— Signal cable and signal cable (twisted)

— Signal line and associated equipotential bonding conductor

— Equipotential bonding conductor and PE conductor (routed together)

Note

More information on RI suppression measures and connecting shielded cables can be found

in the

References: /EMC/EMC Installation Guide

1.1.7 Pin assignment of the interfaces

The pins of the component interfaces are generally assigned as specified in the tables

below. Any deviations are indicated at the relevant point.

Signal type:
I

< W O

Parallel interface LPT1

Input
Output

Bi-directional (inputs/outputs)

Power supply

Ground (reference potential) or N.C. (not connected)

Parallel interface on the PCU 50 / 70 for connecting a printer, for example

Table 1-4 Assignment of the parallel interface LPT1

Connector Pin | Name Type |Remarks
1 Strobe (CLK) Open Collector
29 |Databits0, ... 7 O | TTL level
10 ACK (ACKNOWLEDGE)
11 BUSY
12 | PE (PAPER END) 4.7 kQ Pull Up
13 SELECT
14 AUTO FEED (0] Open Collector
15 ERROR I 4.7 kQ Pull Up
16 INT

Operator control components
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Connector Pin

Name

Type

Remarks

17

SELECT IN

Open Collector

L

N
N

18-25

[ONONORONONORORONONONONO)

[ONONORONONONORONONONONONO)]

&

GND

Ground (reference potential)

Serial interface COM1

Serial interface on PCU 20/50/70/HT 6

Table 1-5 Assignment of the serial interface COM1 (AG/V.24/modem)

Connector Pin Name Type |Remarks
1 - - Shield
2 TxD (D1) (0] Serial transmitted data
3 RxD (D2) | Serial received data
T 4 RTS (S2) (0] Request To Send
o 5 | CTS (M2) Clear To Send
® . 6 |DSR (M1) I | Data Set Ready
® g 7 GND (E2) - Ground (reference potential)
g g 8 DCD (M5) | Receive signal level (carrier)
. © 9-19 |N.C. - | Donotuse
g ® 20 DTR (S1) o] Data Terminal Ready
® g 21 N.C. - Do not use
43 28/ 22 |RI(M3) | |Incoming call
N 2325 [N.C. - | Do not use
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Serial interface COM2
Serial interface on PCU 20/50/70/HT 6

Table 1-6 Assignment of the serial interface COM2 (V.24/mouse)

Connector Pin |Name Type |Remarks
1 DCD (M5) Receive signal level (carrier)
2 RxD (D2) ! Serial received data
3 TxD (D1) Serial transmitted data
4 DTR (S1) 0 Data Terminal Ready
5 GND (E2) - Ground (reference potential)
6 DSR (M1) I Data Set Ready
7 RTS (S2) (0] Request To Send
8 CTS (M2) Clear To Send
9 RI (M3) Incoming call

PS/2 interfaces

Table 1-7 Assignment of the PS/2 interfaces (keyboard/mouse interface)

Connector (view of Pin | Name Type |Remarks
socket)
1 Keyboard_data Keyboard data cable
o 2 Mouse_data I Mouse data cable

@ |:| @ 3 GND Ground (reference potential)

(2) ) 4 |P5V_fused V| 45V (fused)

@ @ 5 Keyboard_CLK Keyboard clock line
6 Mouse_CLK B Mouse clock line

Operator control components
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USB-A interface

Table 1-8 Assignment of the USB-A interface
Connector (viewof | Pin | Name Type |Remarks
socket)
1 USB-P5V_fused \Y, +5V (fused)
2 USB_DOM Data-, USB channel 0
3 USB_DOP B Data+, USB channel 0
4 USB_GND \Y, Ground (reference potential)

MPI/DP interface

Table 1-9 Assignment of the MPI/DP interface
Connector Pin Name Type |Remarks

1,2 N.C. - Do not use

3 LTG_B B Signal line B of MPI module

4 RTS_AS | Control signal for receive data current. Signal 1
active if directly connected interface module is
sending.

5 M5EXT VO | Return line (GND) of 5 V supply. Current load from a
load of 90 mA max. connected between P5EXT and
M5EXT.

6 PSEXT VO |5V supply (current load see M5EXT)

7 N.C. - Do not use

8 LTG_A B Signal line A of MPI module

9 RTS_PG (0] RTS signal of MPI module; signal is "1", when PG is
sending

Shield - On connector housing

Operator control components
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Ethernet RJ45 interface

1.1 Secondary electrical condifions

Table 1-10  Assignment of the Ethernet RJ45 interface
Connector Pin Name Type |Remarks
1 TxD+
TxD- O Send data
RxD+ Received data
4/5 GND - - (terminated internally with 75 Q; not required for
LED LED data transmission)
T 6 RD- Received data
; — . 718 GND - (terminated internally with 75 Q; not required for
- data transmission)
Shield On connector housing
*) green Off: 10 Mbps
LED (on Lit: 100 Mbit/s
right)
*) LED Lit: Active connection (e.g. to a hub)
yellow (on Flashing: Activity
left)
*) if present

VGA Port
Table 1-11  Assignment of VGA interface
Connector Pin Name Type | Remarks
1 R Red
G O |Green
B Blue
N.C. Do not use
5-8 GND ) System ground (reference potential)
9 5V VO |+5V (fused)
10 GND VO | System ground (reference potential)
11 N.C. - Do not use
12 DDC_DAT B DDC data line
13 EXT_H Horizontal synchronization
14 EXT_V 0 Vertical synchronization
15 DDC_CLK DDC clock line
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DVI-l interface
Table 1-12  Assignment of DVI-I interface
Connector Pin Name Type |Remarks
S GND - Ground
S1 GND - Ground
C1 R Red
c2 G O | Green
C3 B Blue
C4 HSYNC 0] Horizontal synchronizing pulse
C5 GND - Ground
CSA |GND - Ground
1 TX2N TDMS data 2-
2 |Txep O | TDMS data 2+
3 GND - Ground
/,/4@\\ 4 N.C. - Do not use
% 4N 5 N.C. - Do not use
1N 6 |DDCCLK DDC clock
g1 % 7 |DDC CLK B |DDC data
T 8 VSYNC O | Vertical synchronizing pulse
.o 9 |TXIN TDMS data 1-
T oo 10 |TX1P O | TDMS data 1+
2 o 1 11 GND - Ground
IR 12 N.C. - Do not use
= 13 N.C. - Do not use
14 +5V VO |[+5V
15 GND VO | Ground
16 MONDET | Hot plug detect
17 TXON TDMS data 0-
18 | TXoP O | TDMS data 0+
19 GND - Ground
20 N.C. - Do not use
21 N.C. - Do not use
22 GND - Ground
23 TXCP TDMS clock +
24 |TXCN O | TDMS clock -
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C-MOS display interface

1.1 Secondary electrical condifions

D-STN and TFT displays with 5V CMOS interface and VGA resolution (640 x 480 pixels) can
be connected to this interface.
Maximum cable length: 50 cm.

Table 1-13  Assignment of the display interface (C-MOS)
Pin | DSTN name DSTN meaning TFT name TFT meaning
1/2 | P5V_D-fused + 5V (fused) P5V_D_fused + 5V (fused)
Display VCC Display VCC
3 GND - GGND -
4 CLK Shift clock CLK Shift clock
5 GND - GND -
6 LP Horiz. Sync Hsync Horiz.
7 FP Vert. Sync Vsync Vert. Sync
8 - - RO Red bit 0 (LSB)
9 - - R1 Signal Red bit 1
10 uUD6 Upper data bit 6 R2 Red bit 2
11 GND - GND -
12 ub7 Upper data bit 7 R3 Red bit 3
13 ubD2 Upper data bit 2 R4 Signal Red bit 4
14 ubD3 Upper data bit 3 R5 Red bit 5 (MSB)
15 GND - GND -
16 UD1 Upper data bit 1 GO Green bit 0 (LSB)
17 uDO Upper data bit 0 G1 Signal Green bit 1
18 LD3 Lower data bit 6 G2 Green bit 2
19 GND - GND -
20 LD2 Lower data bit 2 G3 Green bit 3
21 LD1 Lower data bit 1 G4 Signal Green bit 4
22 LDO Lower data bit 0 G5 Green bit 5 (MSB)
23 | GND - GND -
24 ubD5 Lower data bit 5 BO Blue bit 0 (LSB)
25 ubD4 Lower data bit 4 B1 Signal Blue bit 1
26 LD7 Lower data bit 7 B2 Blue bit 2
27 GND - GND -
28 LD6 Lower data bit 6 B3 Blue bit 3
29 LD5 Lower data bit 5 B4 Signal Blue bit 4
30 LD4 Lower data bit 4 B5 Blue bit 5 (MSB)
31 VCON Contrast voltage - -
32 M (GND) Data enable ENAB Data enable
33 DispOn Display ON DsipOn Display ON
34 Res. Reserved Res. Reserved
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1.1 Secondary electrical condifions

I/0 USB interface

All signals required for connecting operator panel fronts, with the exception of the display
interface, are assigned to this interface.

Associated interface cable: K1

Plug-connector type:

2 x 13-pin socket connector

Table 1-14  Allocation of the I/O USB interface
Connect Pin Name Type | Meaning
or

1 GND Ground

2 P12C Vo +power supply for backlight inverter

3 BL_ON @] Backlight On

4 P5V_fused VO |+5V VCC (fused in A&D PC)

5 GND VO | Ground

6 P3V3_fused VO |+3.3V VCC (fusedin A&D PC)

7-10 [N.C. - Do not use
11 P5V_fused VO |+5V VCC (fused in A&D PC)
12 USB_D1M USB data- Channel 1
] 13 |USB_D1P B | USB data+ Channel 1

14 GND VO | Ground

15 LCD_SELO 1

16 LCD_SEL1 Display type select signal 2

17 |LCD_SEL2 ' 3

* 18 LCD_SEL3 4

19 RESET_N Reset signal (low active)

20 reserved - Reserved

21 HD_LED *) O HD LED, anode with 1 kQ in series on the
motherboard

22 DP_LED *) O MPI/DP LED, anode via 1 KQ in series on the
motherboard

23 Ethernet_LED *) (0] Ethernet LED, anode with 1 kQ in series on the
motherboard

24 TEMP_ERR (@) LED temperature sensor; anode with 1 kQ in series
on the board

25 RUN_R *) (0] Watchdog error LED, anode with 1 kQ in series on
the motherboard

26 RUN_G *) O Watchdog OK LED, anode with 1 kQ in series on the
motherboard

*) Signal only applies for PCU 50.3, otherwise it is N.C.
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LVDS display interface channel 1

Used to connect operator panel fronts with TFT displays with 640 x 480 pixels (VGA), 800 x
600 pixels (SVGA) or 1024 x 768 pixels (XGA).

Associated interface cable: K2, max. length: 0.5 m

Plug-connector type: 2 x 10-pin socket connector

Table 1-15  Allocation of the LVDS display interface

Connect Pin Name Type | Meaning
or
1/2 P5V_D_fused VO +5V display power supply (fused in A&D PC)
3 RXINO- Bit 0 (-)
4 RXINO+ | LVDS input signal Bit 0 (+)
5/6 P3V3_D_fused VO +3.3V display power supply (fused in A&D PC)
7 RXIN1- Bit 1 (-)
8 RXIN1+ | LVDS input signal Bit 1 (+)
9/10 |GND - System ground (reference potential)
11 RXIN2- Bit 2 (-)
12 RXIN2+ | LVDS input signal Bit 2 (+)
13/14 | GND - System ground (reference potential)
15 RXCLKIN- (-)
16 RXCLKIN+ (0] LVDS cycle clock signal (+)
17/18 | GND System ground (reference potential)
19/20 | N.C. ) Do not use

LVDS display interface channel 2
Used for expanding the LVDS display interface channel 1 to control TFT displays with 1280 x
1024 pixels (SXGA).

Associated interface cable: K3

Plug-connector type: 2 x 10-pin socket connector
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Table 1-16  Allocation of the LVDS display interface
Connect Pin Name Type |Meaning
or
1/2 GND - System ground (reference potential)
3 RXIN10- Bit 0 (-)
4 RXIN10+ | LVDS input signal Bit 0 (+)
5/6 GND - System ground (reference potential)
7 RXIN1- Bit 1 (-)
8 RXIN1+ | LVDS input signal Bit 1 (+)
9/10 | GND - System ground (reference potential)
11 RXIN2- Bit 2 (-)
12 RXIN2+ | LVDS input signal Bit 2 (+)
13/14 | GND \Y Ground
15 RXCLKIN- (-)
16 RXCLKIN+ (0] LVDS cycle clock signal (+)
17 GND Ground
18-20 |P12VF VO +12 V fused

Compact Flash interface

Table 1-17  Assignment of the Compact Flash interface
Connect Pin Name Type |Meaning
or
1 GND VO Ground
2 IDE_D3 data bit 3
3 IDE_D4 data bit 4
4 |IDE D5 /O | data bit 5
5 IDE_D6 data bit 6
6 IDE_D7 data bit 7
7 IDE_XCSO0 @) chip select 0
8 IDE_A10 (GND) VO Address bit 10 to ground
9 XOE / ATA/ XSEL (GND) ] Enables True IDE mode
j%g] 10 IDE_A9 (GND) Address bit 9 to ground

o 11 IDE_A8 (GND) VO Address bit 8 to ground
12 IDE_A7 (GND) Address bit 7 to ground
13 P3V3 VO + 3.3V power
14 IDE_A6 (GND) Address bit 6 to ground
15 IDE_A5 (GND) VO Address bit 5 to ground

1: ’ 16 IDE_A4 (GND) Address bit 4 to ground
17 IDE_A3 (GND) Address bit 3 to ground
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Connect Pin Name Type |Meaning
or
18 IDE_A2 Address bit 2
19 IDE_A1 o Address bit 1
20 IDE_AO Address bit 0
21 IDE_DO data bit 0
22 | IDE_D1 I/0 | data bit 1
23 IDE_D2 data bit 2
24 IDE_XIOCS16 I/O chip select 16
25 IDE_XCD2 (N.C.) - Do not use
26 IDE_XCD1 card detect
27 IDE_D11 data bit 11
28 IDE_D12 data bit 12
29 |IDE_D13 /O | data bit 13
30 IDE_D14 data bit 14
31 IDE_D15 data bit 15
32 IDE_XCS1 (0] chip select 1
33 XVS1 (N.C.) - Voltage sense (unassigned)
34 IDE_XIOR 1/O read
35 IDE_XIOW 0 1/O write
36 DIE_XWE Write enable
37 IDE_XIRQ I Interrupt request
38 P3V3 VO + 3.3V power
39 XCSEL 0] Cable select
40 XVS2 (N.C.) - Voltage sense (unassigned)
41 IDE_XRST (0] reset
42 IDE_XIORDY I I/O ready
43 DMARQ | DMA request
44 XDMACK 0] DMA acknowledge
45 XDASP (N.C.) - drive active/slave present
(unassigned)

46 IDE_XPDIAG I/0 Passed diagnostic
47 IDE_D8 data bit 8
48 IDE_D9 I/0 data bit 9
49 IDE_D10 data bit 10
50 GND VO Ground
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Power supply interface

Table 1-18  Assignment of the power supply interface

Pin |Name Type Meaning
SHIELD - Shield potential
2 M24 Ground 24V
P24 VI | 24 v DC potential

1.1.8 Handling membrane connectors

When replacing parts it can sometimes be necessary to disconnect membrane connectors
from the boards and reconnect them again.

This should be done as follows:

Figure 1-3  Removing (left) and attaching (right) a membrane connector

(1) Clamping frame of socket

Unplugging the membrane connector

1. Loosen the dark clamping frame of the socket by pushing it up with your fingernails until it
engages in its upper, unlocked position (Fig. left).

2. Carefully pull off the membrane connector upward.

Plugging in the membrane connector

1. With the clamping frame in the upper position, carefully plug the membrane connector
into the socket.

2. Lock it in place by pushing down the clamping frame (Figure right).
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1.2 Ambient climatic and mechanical conditions

1.2 Ambient climatic and mechanical conditions

1.21 Relevant standards

Test standards

Vibratory load: EN 60068-2-6
Shock load: EN 60068-2-27
Climate: EN 60068-2-1/EN 60068-2—-2/EN 60068-2-14

EN 60068-2-30/EN 60068—-2-31/EN 60068-2-32/
EN 60068-2-33/EN 60068-2-34

Requirements standards

Long-term storage: EN 60721-3-1
Transport: EN 60721-3-2
Stationary operation: EN 60721-3-3

Table 1-19  Mechanical ambient conditions

Requirement criteria Values
Frequency range
Vibratory load Constant deflection see
Accelerati litud technical data
cceleration amplitude of the
Acceleration relevant
Shock stressing Duration of nominal shock component

Number of nominal shocks

Operator control components
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Connection conditions

1.2 Ambient climatic and mechanical conditions

1.2.2

Transport and storage conditions

Components in original packaging

The following specifications apply to components in transport packaging:

Table 1-20  Climatic conditions for storage and transport

Temperature range See technical data of the relevant component

Annual average 10...75%
Relative air humidity Up to 30 days annually <95 %
Temperature change Within one hour <18 K

Atmospheric pressure | The specified values apply to a transportation altitude | 70 to 106 kPa
of up to 3000 m above sea level

Shipping backup batteries

VAN

Backup batteries may only be shipped in the original packaging. No special authorization is
required to ship backup batteries. The lithium content is approximately 300 mg.

Note: The backup battery is classified as a hazardous substance, Class 9 in accordance with
the relevant air-freight transportation regulations.

Applicable standards: DIN EN 60086

Warning

Incorrect handling of backup batteries can lead to a risk of ignition, explosion and
combustion.

Rules for handling backup batteries

1-22

The following regulations according to DIN EN 60086 must be adhered to:
Backup batteries

e May not be charged

e may not be heated or thrown into fires

e may not be pierced or crushed

¢ must not be tampered with mechanically or electrically in any way!

Operator control components
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Connection conditions
1.2 Ambient climatic and mechanical conditions

Rules for handling hard disks
The PCU hard disk unit is provided with shock absorbers. However,
the following rules must be observed when handling this unit.
Hard disk unit
¢ should always be transported in its original packaging
¢ should not be thrown or dropped
¢ should not be dismantled from the mechanical components with which it was supplied

¢ should not be handled by its springs

1.2.3 Operating conditions

Climatic environmental conditions

If the specified values cannot be maintained, a heat exchanger or an air conditioning unit
must be provided.

Table 1-21  Climatic ambient conditions

Temperature range See technical data of the relevant component

Permissible change in relative humidity | Within one minute max. 0.1 %
EN 60721-3-3, Class 3K5

Condensation, spraying water and icing | Not permissible

Temperature change Within one hour Max. 10 K
Atmospheric pressure When operated at an altitude of 2000 m | 82 kPa to 106
above sea level. For higher altitudes, kPa

the upper limit temperature must be
reduced by 3.5 °C/500 m

Function-impairing gases
Degree of severity 3C2 according to EN60721-3-3

Function-impairing dust

When working in areas where there is an unacceptably high dust hazard, the control must be
operated in a cabinet with a heat exchanger or in a cabinet with a suitable air intake.

Maximum permissible dust contents in the air circulating in the cabinet:
e Proportion in suspension 0.2 mg/m3
e Precipitation 1.5 mg/m2/h

Operator control components
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Connection conditions

1.3 MPI/OPI networking rules

Note
The dust precipitation must be removed at appropriate time intervals.

1.3 MPI/OPI networking rules

Use
The following devices can be interconnected across the MPI bus:
¢ NCU/CCU
e PCU
e HT6
e HHU
e MSTT/MCP

The MPI interconnecting cables are available in different lengths.

network installation
Please take the following basic rules into account when undertaking network installations:

1. The MPI connection can be routed from one user to the next by plugging the MPI
connector of the outgoing cable onto the MPI connector of the incoming cable.

2. The bus line must be terminated at both ends. Activate the terminating resistor in the MPI
connector of the first and last node and deactivate the other terminal resistors (see figure
below).

Note:
- Only two inserted terminators are permitted.
- For HHU/HT®, bus terminating resistors are fitted permanently in the unit.

3. Itis necessary to apply 5 V voltage to at least 1 terminator. For this, the MPI connector
with inserted terminating resistor must be connected to a powered device.

Notice
The NC control must be located at the end of the connection.

4. Branch lines (supply cable from bus segment to user) should be as short as possible.
Note:
- Unused branch lines should be removed.

5. Each MPI node must first be connected and then enabled. When disconnecting an MPI
node, first deactivate the connection, then remove the connector.

Operator control components
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Connection conditions

1.3 MPI/OPI networking rules

6. A maximum of two HHU and HT6 components can be connected per bus segment.
It is also possible to connect two identical components, provided they have different node
addresses.
For info on setting the addresses (see also section on the corresponding component):

— HHU: Via DIP switch or display (see Section: "Handheld Unit"),

— For HT 6 by adapting the address before commissioning (see Section: “Handheld
Terminal HT 67).
No bus connections may be made to the distributor boxes of an HHU or HT 6 (see
note on point 2.)
If necessary, more than one HHU/HT 6 can be connected to a bus segment with an
intermediate repeater.

7. The following cable lengths for MPI or OPI for standard use without repeater may not be

exceeded:
MPI (187.5 kbaud): Max. cable length 1000 m in total
OPI (1.5 MBaud): Max. cable length 200 m in total

Terminating resistor

Figure 1-4  MPI connector

References: Catalog IK PI - industrial communication for automation and drives
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Connection conditions

1.3 MPI/OPI networking rules
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Operator panel front: OP 010 2

2.1 Description

The SINUMERIK OP 010 operator panel front has a 10.4" TFT color display with a resolution
of 640 x 480 pixels (VGA) and features a 62-key membrane keypad (with 8 + 4 horizontal
softkeys and 8 vertical softkeys) that has been optimized for programming parts programs.

Securing is done from the rear using special clamps that are included in the delivery kit.

Validity

The description below applies to the OP 010 operator panel front
(order number 6FC 5203-0AF00-0AA1)

Features
¢ 19" mounting format, 7 HU (height units)
e Panel cutout (W x H): 450 x 290 mm
¢ Slight mounting depth
e 10.4” flat screen (color) with VGA resolution 640 x 480 pixels using TFT technology
e Membrane keyboard with alphabetic, numeric, cursor, control and hotkey key groups
o Softkeys: 8 + 4 horizontal and 8 vertical softkeys

o Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

o Status LEDs for power supply and overtemperature

e Front USB interface

e |P65 degree of protection

o Attachment: tension jacks at the rear

e Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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Operator panel front: OP 010

2.2 Operator controls and indicators

2.2 Operator controls and indicators

2.21 View
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Figure 2-1 View of OP 010 operator panel front
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Status LED: POWER

Status LED: TEMP
(illuminated LEDs indicate increased wear)

Alpha key group
Numerical key group
Softkeys

Control key group
Hotkey group
Cursor key group
Front USB interface
Area switchover
etc. key

Machine area
Recall

Operator control components
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Operator panel front: OP 010

2.2 Operator controls and indicators

222 Keyboard

Several keys and key pads are arranged on the OP 010 operator panel front:

The alphabetic key group contains the letters A, ..., Z on two levels, arranged in
accordance with programming requirements for entering text.

The numeric key group contains the digits 0 ... 9, the -, /,=, + characters and the decimal
point for entering numerical characters and operators.

The control key group includes special functions.

The hotkey group is used for the direct selection of operating areas.

The cursor key group is used to navigate on the screen.

The area switchover shows the main menu.

The etc. key allows for an extension of the horizontal softkey bar in the same menu.
The softkeys call up functions which are available on screen via a menu bar.

The machine area key shifts directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
)
Esc End
AT END
CANCEL
{0 F11 «— Backspace
CHANNEL BACKSPACE
@ F12 — Tab
HELP TAB
L Space G (only intended for internal
SHIFT keyboard changeover)
H Ctrl k
il ome CTRL rl key
WINDOW
& Page Alt ke
PAGE ge up ALT y
up
Page down Delete
= 9 DEL
DOWN
Cursor up @ Insert
A INSERT
Cursor left -4 Enter
< 2
> Cursor right /\ F9

Operator control components
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Operator panel front: OP 010

2.2 Operator controls and indicators

223

2-4

Key Function corresponds to PC Key Function corresponds to PC
key function key function
v Cursor down F10
MENU
SELECT
Q 5 (in numeric key group) AL Z <Shift> A, ..., Z
SELECT
> <Shift> F9 ™ <Shift> F10
MACHINE
j PROGRAM
MANAGER
PROGRAM
OFFSET A\\
ALARM
CUSTOM

Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-

called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide
/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI

Advanced

Caution

You may do irreversible damage to your TFT display if the screen saver is not activated.
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Operator panel front: OP 010

2.3 Interfaces

2.3 Interfaces

This operator panel front has the following interfaces:

Front side

USB 1.1 to connect an external keyboard or mouse (see Fig: "Front view of operator panel
front" in section: "Control and display elements" --> "View")

Note

Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.

For industrial use, components with a higher degree of certification are recommended.

Rear side
e Two ribbon cables for connecting the PCU (see figure below):
— /0 USB cable K1 (ribbon cable):

All signals that are used for the display interface and the connection of operator panel
fronts

(e.g. supply voltages)
— Display cable K2
e Direct control key interface X11 (under cover plate)

e Interface X12 - reserved (under cover plate)

Operator control components
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Operator panel front: OP 010

2.3 Interfaces

Pin assignment

(1)

©) (8)

(2)

(3)
(4)
(®)
(6)

Figure 2-2

(M
)
@)
(4)
®)
(6)
(@)
(8)
9)

I/O USB cable K1

PCU main board

Cable clamp for connecting up direct key module
Keyboard controller

Direct control key interface X11

Interface X12 (reserved)

Connection X14 for backlight

Connection X1 for 1/0O USB cable K1

Display cable K2

Connections on rear side of housing: Connections to PCU

More details in Chapter: "Connection Conditions", section: "Secondary electrical conditions".

Operator control components
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Operator panel front: OP 010

2.4 Mounting
24 Mounting
241 Preparation for mounting
Table 2-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface

PCU 20 76 + 10

PCU 50 450 290 108.2 + 10

PCU 70 149.2 + 10

Thanks to the tension jacks on the OP 010, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1 2-7



Operator panel front: OP 010

2.4 Mounting

Tension jacks

/7

i 7@ T ,m\@77 N — /@ T
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" 1125 ¢ 7775 ° 7775 T 4125 ]
\ 450 *1 : A
o] ‘ = -
! ¥ I =,
! S ol [ ] |
! 4 o \
=
e (O, —y T T RN Setscrews
m?t |
N |
[(e)
g o} § @‘ EJI;

1.5 min to 6 max

*) Dimensions for tension jack pressure points Mounting panel Sealing area

Figure 2-3  Dimension sheet for installing the OP 010 operator panel front

242 Assembling an OP 010 and a PCU

When combining an OP 010 and PCU and/or video link receiver, it is advisable to assemble
them prior to installing them in the assembly panel.

Procedure

To do this, proceed as described in section: “OP 0127, section: "Assembling the OP 012 and
PCU".

Then undo the shipping lock for the hard-drive, otherwise the system will not boot.

Operator control components
2-8 Manual, Edition 03/2006, 6FC5297-7AA50-0BP1




Operator panel front: OP 010

243

Procedure

244

Procedure

2.4 Mounting

Mounting on the mounting wall

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see Figure: "Attaching the PCU to the OP 012 operator panel front", section “OP 012,”
section: "Assembling the OP 012 and PCU").

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation".

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by attached components (PCU, video link receiver, ...).

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see Figure:. "Dimension sheet for installing the operator panel front,"
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the tension jacks
by tightening the setscrews (torque 0.4 - 0.5 Nm).

Softkey labeling

User-specific functions can be assigned to the horizontal and vertical softkey bars. Printed
labeling strips can be used to label the softkeys.

Blank labels are already installed on delivery.

To make the labels, DIN-A4 film is available (Order No., see Section: "Spare parts").

1. Letter the dull side of the film using a laser printer.
2. Cut the printed labels along the preprinted lines.

3. Remove the PCU retaining screws and swing out the PCU away from the operator panel
front.

4. Insert the strips into the slots provided on the rear side of the operator front panel.

5. Swing the PCU back to the operator panel and secure by tightening the screws.

If the operator panel front and PCU are dismantled, omit steps 3 and 5.

Operator control components
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Operator panel front: OP 010

2.5 Technical specifications

2.5

2-10

Technical specifications

Security

Safety class

Ill; PELV acc. to EN 50178

Degree of protection per

Front side IP65

Rear side IP 00

58 — 200 Hz: 9.8 m/s?
3M4 per EN 60721-3-3

EN 60529
Approvals CE /cULus
Electrical specifications
Power supply (via I/0 Display Backlight inverter Logic / USB
USB cable and display (With / without Ioad)
cable)
Voltage 5V +/-5% 12V +/- 10% 52V +/-2%
Current (typ./max. mA; 280/380 750/ 1000 350/ 1000
approx.)
Power consumption Typical, approx. 10 Maximum approx. 16 W
w
Mechanical data
Dimensions Width: 483 mm Mounting depth: 20 mm
Height: 310 mm incl. PCU 20: 76 mm *)
Depth: 30 mm incl. PCU 50: 108.2 mm *)
incl. PCU 70: 149.2 mm *)
Weight Approx. 5 kg
Tightening torques, max. | Tension jack screws: M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm
Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)
Vibratory load 10 -58 Hz: 0.075 mm 5-9 Hz: 3.5 mm

9 - 200 Hz: 9.8 m/s?
2M2 per EN 60721-3-2

Shock stressing

50 m/s2, 30 ms,
18 shocks
3M2 per EN 60721-3-3

300 m/s2, 6 ms,
18 shocks
2M2 to EN 60721-3-2

Climatic ambient conditions

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

Supply air Without caustic gases, dusts and oils
Operation Storage/shipping
(in transport packaging)
Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ... 60°C
0 ... 55°C (at rear)
Temperature change Max. 10 K/h Max. 18 K/h

Limits for relative
humidity

5 ... 80% at 25°C (+77°F)

5...95% at 25°C

Permissible change in

max. 0.1% /min

Operator control components
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Operator panel front: OP 010

2.6 Replacement parts
the relative air humidity |
Display
Size / resolution 10.4" / 640 x 480 pixels
MTBF backlight typ. 50 000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

2.6 Replacement parts

2.6.1 Overview

The following diagram shows the OP 010 operator panel front dismantled into its individual
parts.

The components provided with an order number are available as individual spare parts.

(6)

Figure 2-4  Individual parts for the OP 010 operator panel front

Operator control components
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Operator panel front: OP 010

2.6 Replacement parts
(1) | LCD unit
(2) | Backlight with backlight inverter
(3) | Display support
(4) | Keyboard controller
Spare parts Order number Remarks
(5) | Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10
(6) | Operator panel front without LCD 6FC5248-0AF00-0AAQ
unit
Tension jacks 6FC5248-0AF06-0AAQ | Set of 6
DIN A4 film 6FC5248-0AF07-0AAQ | for slide-in labels for softkey
labeling*)
Set of 3

*) The dimensions for production of film slide-in labels for softkey labeling can be seen in the
following diagram.

Slide-in labels

41.3
= I\

©
26 5 \ + 0+ o+ o+ 4
o
\
o 21.3_9.6
" = \ T & e
|
< T
68 5 \ + o+ o+ o+ o+ o
\ 3 °
38.7 b -
' 5 + o+ 4
5 \ 213 96/ T
S 19 _95
5 + +\ + o+ + Ty
& a
\\
5 + + + + + + + =
g /
Center oftheAe/y 0
214.5 <

Figure 2-5  Dimensions for DIN A4 film
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Operator panel front: OP 010
2.6 Replacement parts

2.6.2 Replacement

Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Film labels

The procedure for replacement is as described in section: “OP 012", section: "Softkey
labels."

Operator panel front

When replacing the operator panel front, the previous LCD unit and keyboard controller can
be used again. They are therefore disassembled and re-assembled after the appropriate
component has been replaced.

Note

We recommend that the keypad controller be re-used so that the control parameters that
have been programmed-in are not lost.

Operator control components
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Operator panel front: OP 010

2.6 Replacement parts

Procedure

top
Display
support plate

Cover plate for
Connections

Cable
clamp

Display
cable kK2 2

I0/USB
cablek1 2

Keyboard controller

I

1) Mounting slots for PCU lugs
4) Slit for softkey labeling strips

v

E———— Width = 483

39 )l 3 ==

3)®

3@

O ]|

LIPS I+ |

= — N

= Height=310 ——&|

2) Cable shown folded together 3) Casing screws

Figure 2-6

OP 010 rear side

. Put the OP 010 face down on a flat, soft surface and loosen the 12 casing screws (see

figure above).

2. Remove the softkey labeling strips and the cover plate.

3. Remove the following connectors from the keyboard controller (see following Fig.):

Backlight (socket X14) and 1/0 USB cable K1.
Lift off the display support with the display.

In addition to the keyboard controller, the rear sides of the mouse and USB interface
become visible.

5. After bending back the two lugs, withdraw the USB interface.

6. Disconnect the three membrane connectors of the operator panel front keyboard from

sockets X7, X8 and X10 (see note below for procedure).

7. Remove the retaining screws from the keyboard controller.

8. Lift USB interface and keyboard controller off the front plate. The interconnections may

2-14

remain plugged.

Install the components into the new operator front panel in reverse order (procedure: see
Note).
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Operator panel front: OP 010

2.6 Replacement parts

Note

Descriptions of how to disconnect and connect the membrane connector can be found in
section: "Connection Conditions," section: "Handling membrane connectors."

When tightening the screws, observe the torques (refer to the Section: "Technical data").

@) () (6) ®)

Figure 2-7  Changing the operator panel front

(1) USB port
(2) Connection X1 for I/O USB cable K1
(3) Direct control key connection X11

(4) Membrane connector for connecting the keyboard of the operator panel front
(5) Keyboard controller

(6) Connection X12 (reserved)

(7) Connection X14 for backlight

(8) Connection X4 for mouse

Operator control components
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Operator panel front: OP 010

2.6 Replacement parts
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Operator panel front: OP 010S

3.1 Description

The slim SINUMERIK OP 010S operator panel front and 10.4" TFT color display with a
resolution of 640 x 480 pixels (VGA) features 8 +4 hard horizontal softkeys and 8 vertical
softkeys as mechanical keys.

You can use the OP 032S or KB 310C full CNC keyboard for entering data.

3

Securing is done from the rear using special clamps that are included in the delivery kit.

Validity

The description below applies to the OP 010S operator panel front
(order number 6FC5203-0AF04-0AA0)

Features

The operator panel front OP 010S (successor to OP 032S) described in the following is
characterized by:

Mounting dimensions 310 x 330 mm

Panel cutout (W x H): 285 x 304 mm

Slight mounting depth

10.4" TFT flat screen (color) with VGA resolution 640 x 480 pixels
Mechanical keys:

— 8 horizontal softkeys

— 8 vertical softkeys

— Four control keys

Status LEDs for power supply and overtemperature
Front USB interface

Degree of protection: IP54

Attachment: tension jacks at the rear

Can be combined with the PCU, TCU or Videolink receiver and full CNC keyboard KB

310C or OP 032S

Operator control components
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Operator panel front: OP 010S

3.2 Operafor controls and indicafors

3.2 Operator controls and indicators

3.2.1 View
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Figure 3-1 View of OP 010S operator panel front
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Status LED: POWER

Status LED: TEMP
(illuminated LEDs indicate increased wear.)

Softkeys

Etc. key

Area switchover
Softkeys

Front USB interface
Machine area
Recall
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Operator panel front: OP 010S
3.2 Operafor controls and indicafors

3.2.2 Keyboard

Several keys are arranged on the operator panel front:

e The eight vertical and horizontal softkeys call up functions that are available on screen
via a menu bar.

e The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
e The area switchover shows the main menu.
e The machine area key switches directly into the "Machine" operating area.

e The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to Key Function corresponds to PC
PC key function key function
> <Shift> F9 /\ F9
™ <Shift> F10 = F10
— MENU
MACHINE SELECT
3.2.3 Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.
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Operator panel front: OP 010S

3.3 Interfaces
3.3 Interfaces
This operator panel front has the following interfaces:
Front side
USB 1.1 to connect an external keyboard or mouse (see Fig: "Front view of operator panel
front" in section: "Control and display elements" --> "View")
Note
Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.
For industrial use, components with a higher degree of certification are recommended.
Rear side

e Two ribbon cables for connecting the PCU (see figure below):

— 1/O-USB cable K1 (ribbon cable):
All signals that are used for the display interface and the connection of operator panel
fronts (e.g. supply voltages)

— Display cable K2

Figure 3-2  Connections on rear side of housing Connections to the PCU

Operator control components
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Operator panel front: OP 010S

3.4 Mounting

(1) Display cable K2
(2) Back of operator panel
3) 1/0 USB cable K1

Pin assignment
More details in section:; "Connection Conditions," section: "Secondary electrical conditions."

3.4 Mounting

3.4.1 Preparation for mounting
Table 3-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface
PCU 20 91 + 10
PCU 50 285 304 123.2+ 10
PCU 70 164.2 + 10

Thanks to the tension jacks on the OP 010S, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1 3-5



Operator panel front: OP 010S

3.4 Mounting
In the sealing area: W {7
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Figure 3-3  Dimension sheet for installing the OP 010S operator panel front

3.4.2 Mounting on the mounting wall

When you are using a combination of OP 010S and PCU, it is advisable to install the OP
010S in the assembly panel first and then mount the PCU on the OP 010S.

Procedure
1. Insert the OP 010S in the panel cutout from the front.

2. Use 6 tension jacks to secure it in the panel cutout from the rear (see figure: "Dimension
sheet for installing the OP 010S operator panel front," section: "Preparation for
mounting").

3. Tighten the setscrews (tightening torque 0.4 — 0.5 Nm).

Operator control components
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Operator panel front: OP 010S
3.4 Mounting

343 Assembling an OP 010S and a PCU

Note

The PCU must correspond to the PCU 50 < 500 MHz (see Section: "PCU 50", section:
"View"), i.e. any existing mounting brackets must be removed.

Casing top T
cover plate

Cover plate for
connections
keyboard controller

/0 USB
cable K1

Display
cable K2

1) Casing screws M3
2) Casing screws M4 for PCU mounting (on the side)

Figure 3-4  Rear side of operator panel front with arrangement of interfaces and mounting screws

Procedure
1. Position the PCU almost at right-angles to the OP (see figure in section: "Interfaces").

2. Insert cable connectors K1 and K2 of the OP into the corresponding counterpieces
behind the opening in the PCU casing.
Ensure that the connectors snap in and that the locks are closed.

3. Fold the PCU onto the OP.

4. Using the four M3 and four M4 screws supplied, attach the PCU to the side of the OP
(tightening torques: M3 — 0.8 Nm; M4 — 1.8 Nm).

Operator control components
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Operator panel front: OP 010S
3.4 Mounting

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see following Figure).

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation.”

3
i A
0
5 < 3
~
g g 3
g
1]
”

Clearance for cables and ventilation

v 8 (=) +0.5 22 +
- ‘—# 267 *0.
N\\ !

— ) = to}
S
o PCU 9
&
Additional clearance for
connecting cable (for 840Di) 0 A
b 310203 — g
Dimensions in mm =
Figure 3-5  Mounting the PCU 50 to the OP 010S operator panel front with clearances
Notice
Permitted mounting position: deviating by up to 5° from the vertical.
This value can be further restricted by insalled components (PCU, video link receiver, ...).
3-8
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Operator panel front: OP 010S

3.5

Technical specifications

3.5 Technical specifications

Safety

Safety class

I1l; PELV acc. to EN 50178

Degree of protection per
EN 60529

Front panel IP54

Rear side IP 00

Approvals CE / cULus

Electrical data (without PCU)

Power supply (via I/O USB Display Backlight inverter Logic / USB
cable and display cable) (with / without load)
Voltage 5V +/-5% 12V +/- 10% 52V +/-2%
Current (typ. / max. mA; 420 /600 900/ 1050 350/1000
approx.)

Power consumption

Typical, approx. 10

Maximum approx. 16 W

w

Mechanical data
Dimensions Width: 310 mm Mounting depth: 35 mm

Height: 330 mm incl. PCU 20: 91 mm *)

Depth: 45 incl. PCU 50: 123.2 mm *)

epth- 4o mm incl. PCU 70: 164.2 mm *)
Weight Approx. 5.5 kg
Tightening torques, max. Tension jack screws: | M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm

Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)
Vibratory load 10 -58 Hz: 0.075 mm 5-9 Hz: 3.5 mm

58 -200 Hz: 9.8 m/s?
3M4 according to EN 60721-3-3

9 -200 Hz: 9.8 m/s?
2M2 according to EN 60721-3-2

Shock stressing

50 m/s2, 30ms,
18 shocks
3M2 according to EN 60721-3-3

300 m/s2, 6ms
18 shocks
2M2 according to EN 60721-3-2

Climatic ambient conditions

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

Supply air Without caustic gases, dusts and oils
Operation Storage/transport
(in transport packaging)
Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ... 60°C
0...55°C (at rear)
Temperature change Max. 10 K/h Max. 18 K/h

Limits for relative humidity

5...80% at 25°C

5...95% at 25°C

Operator control components
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Operator panel front: OP 010S

3.6 Replacement parts
Permissible change in the max. 0.1% in 1 min
relative air humidity
Display
Size / resolution 10.4 " TFT / 640 x 480 pixels
MTBF backlight typ. 50 000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

3.6 Replacement parts

3.6.1 Overview
The diagram shows the OP 010S operator panel front dismantled into its individual parts.

The components provided with an order number are available as individual spare parts.

()

Figure 3-6  Individual parts for the OP 010S operator panel front

Operator control components
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Operator panel front: OP 010S

3.6 Replacement parts
Spare parts Order number Remarks
(1) | Operator panel front 6FC5203-0AF04-0AAQ0 | Without LCD unit,

without USB port,
without keyboard controller

(2) | Backlight with backlight inverter
(3) | Display holder with keyboard controller (rear side)

(4) | LCD unit
Spare parts Order number Remarks
(5) | Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10
Tension jacks 6FC5248-0AF06-0AAQ0 | Set of 6

3.6.2 Replacement

Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Operator panel front

When changing the front plate, the existing USB interface and the display holder with
display, backlight inverter and keyboard controller can be reused.

Operator control components
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Operator panel front: OP 010S

3.6 Replacement parts

Procedure

(1) (2) @ @ O

o3 ,!"""

(9) (8) (7) (6)

Figure 3-7  Keyboard controller

(1M
()
@)
4)
®)
(6)
(7)
®)
©

(10)

(1
(12)

Membrane line from the operator panel front keyboard
Membrane line from the operator panel front keyboard
Connection X12 (reserved)

Connection X14 for display and backlight

Connection X4 (reserved)

USB membrane line

Direct control key interface X11

I/O USB cable K1

Display cable K2

Connections for the operator panel front keyboard
Connection for keyboard X8 of the operator panel front
Connection for keyboard X10 of the operator panel front
Connection for keyboard X7 of the operator panel front

1. Put the OP 010S and the replacement front plate face down on a flat, soft surface.

2. Loosen the casing screws (see Figure: "Rear side of operator panel front" in section:
"Mounting") and remove the casing cover plate.

The display holder with the keyboard controller (see Fig. above) will be visible underneath
and, in a cutout of the mounting plate, the rear side of the USB interface (see Fig. below).

Operator control components
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Operator panel front: OP 010S

3.6 Replacement parts

3. Disconnect the membrane connectors of the operator panel front keyboard from sockets
X7, X8 and X10 (see note for procedure).

4. Disconnect the membrane connection of the USB connection cable (see Fig. below)
(procedure: see Note below).

Remove the screws of the display support and lift it off.
Pull the USB interface off its seat and insert it into the replacement front plate.

Place the display support on the replacement front plate.

© N o o

Re-assemble the operator panel front in reverse order (procedure: see Note).

Note

Descriptions of how to disconnect and connect the membrane connector can be found in
chapter: "Connection Conditions", section: "Handling membrane connectors".

When tightening the screws, observe the torques (refer to the Section: "Technical data").

Figure 3-8  USB interface viewed from the operator panel rear side

(1) USB membrane line (see Fig.: "Keyboard controller")
2) USB port
(3) Display support

Operator control components
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3.6 Replacement parts
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Operator panel front: OP 010C 4

4.1 Description

The SINUMERIK OP 010C operator panel front and 10.4" TFT color display with a resolution
of 640 x 480 pixels (VGA) features a 65-key mechanical keypad with 8 + 4 horizontal
softkeys and 8 vertical softkeys.

The 6 hotkeys are designed with replaceable key covers for machine-specific adaptation.
The key covers can be freely inscribed using laser.

The operator panel front is secured from the rear using special clamps supplied with the
panel.

Validity
The description below applies to the OP 010C operator panel front
(order number 6FC5203-0AF01-0AA0)

Features
e 19" mounting format, 7 HU (height units)
e Panel cutout (W x H): 450 x 290 mm
¢ Slight mounting depth
e 10.4" TFT flat screen (color) with VGA resolution 640 x 480 pixels

e Mechanical short-stroke keys with alphabetic, numeric, cursor, control and hotkey key
group

o Softkeys:
— 1 horizontal row of 8 keys with softkey functions
— 1 vertical row of 8 keys with softkey functions

¢ Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

o Status LEDs for power supply and overtemperature

e Front USB interface

o Degree of protection IP 54

o Attachment: tension jacks at the rear

e Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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Operator panel front: OP 010C

4.2 Operator controls and indicators

4.2 Operator controls and indicators

421 View
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SINUMERIK
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Figure 4-1 View of operator panel front OP 010C
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(10)
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(12)
(13)
(14)

4-2

Status LED: POWER

Status LED: TEMP
(illuminated LEDs indicate increased wear)

Softkeys
Alphabetic key group
Numeric key group
Cursor key group
Control key group
Front USB interface
Hotkey group

Area switchover
Etc. key

Softkeys

Machine area
Recall
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Operator panel front: OP 010C

4.2 Operator controls and indicators

422 Keyboard

Several keys and key pads are installed on the OP 010C operator panel front:

The alphabetic key group contains the letters A - Z and the space character for entering
text.

The numeric key group contains the digits 0 - 9, the - character, and the decimal point for
entering numerical characters and operators.

The cursor key group is used to navigate on the screen.

The control key group includes special functions.

The hotkey group is used for the direct selection of operating areas.

The area switchover shows the main menu.

The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
The softkeys call up functions that are available on screen via a menu bar.

The machine area key switches directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
a
Esc End
A END
CANCEL
it F11 «— Backspace
CHANNEL BACKSPACE
@ F12 _— Tab
HELP TAB
L Space ﬁ (only intended for internal
SHIFT keyboard changeover)
E Home CTAL Ctrl key
WINDOW
& Page u Alt ke
PAGE ge up ALT y
Page down Delete
e 9 DEL
DOWN
Cursor up <@> Insert
A INSERT
Cursor left _<,> Enter
4 INPUT
> Cursor right /\ F9
v Cursor down (= F10
MENU
SELECT
Q 5 (in numeric key group) A ... Z <Shift> A, ..., Z
SELECT

Operator control components
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Operator panel front: OP 010C

4.3 Inferfaces

423

4.3

Front side

4-4

Key Function corresponds to PC Key Function corresponds to PC
key function key function
> <Shift> F9 ™ <Shift> F10
MACHINE
PROGRAM
MANAGER
PROGRAM
OFFSET A\\
ALARM
CUSTOM

Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.

Interfaces

This operator panel front has the following interfaces:

USB 1.1 to connect an external keyboard or mouse (see Fig: "Front view of operator panel
front" in section: "Control and display elements" --> "View")

Note

Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.

For industrial use, components with a higher degree of certification are recommended.

Operator control components
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Operator panel front: OP 010C

4.3 Inferfaces

Rear side
e Two ribbon cables for connecting the PCU (see figure below):
— 1/0O USB cable K1 (ribbon cable):

All signals that are used for the display interface and the connection of operator panel
fronts

(e.g. supply voltages)
— Display cable K2
¢ Direct control key interface X11 (under cover plate)

¢ Interface X12 - reserved (under cover plate)

(2)

Figure 4-2  Connections on rear side of housing: Connections to PCU

() 1/0O USB cable K1

(2) PCU main board

(3) Cable clamp for connecting up direct key module
(4) Keyboard controller

(5) Direct control key interface X11

(6) Interface X12 (reserved)

(7) Connection X14 for backlight

(8) Connection X1 for I/O USB cable K1

9) Display cable K2

Pin assignment
More details in Chapter: "Connection Conditions", section: "Secondary electrical conditions".

Operator control components
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Operator panel front: OP 010C

4.4 Mounting

4.4 Mounting

441 Preparation for mounting
Table 4-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface
PCU 20 76 + 10
PCU 50 450 290 108.2 + 10
PCU 70 149.2 + 10

Thanks to the tension jacks on the OP 010C, drill-holes or screw holes are not needed.

Tension jacks
1125+ 1 77.75* 377.75* Co11250 |
N 4501 ! /
=P ! e =
2 1 T x| ) =
I o te) | 1
| Q& o]
- \
L1 e A T ONT Setscrews
1)
[ N?L }
©
s l ol 11y g
= | mﬁ -
| 5
|
i
i —~ 2 7 7 “Jlj \‘ \i\@ 7777777 7/@\?}\/ 7 Eﬁﬂy' Front side
i & % /
1.5minto 6
.5 min to 6 max
\ \ \ Zd Zd Zd
*) Dimensions for tension jack pressure points Mounting panel Sealing area (front)

Figure 4-3  Dimension sheet for installing the OP 010C operator panel front
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Operator panel front: OP 010C
4.4 Mounting

442 Assembling an OP 010C and a PCU

When combining an OP 010C and PCU, it is advisable to assemble them prior to installing
them in the assembly panel.

=" Width= 483 =

top

Display
support plate

Cover plate for
Connections
Keyboard controller

Display
cable K2 2

I/0 USB

cable K12

" Mounting slots for PCU lugs
2) Cable shown folded together Casing screws

Figure 4-4  Rear side of operator panel front with position of interfaces and mounting slots

Procedure
To do this, proceed as described in the section: “OP 012", section: "Assembling the OP 012
and PCU."

443 Mounting on the mounting wall

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see Figure: "Attaching the PCU to the OP 012 operator panel front", section “OP 012,”
section: "Assembling the OP 012 and PCU").

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation".

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by attached components (PCU, video link receiver, ...).

Operator control components
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Operator panel front: OP 010C
4.5 Technical specifications

Procedure
1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see Figure:. "Dimension sheet for installing the operator panel front,"
section: "Preparation for mounting").
2. Secure the operator panel front in the panel cutout from the rear using the tension jacks
by tightening the setscrews (torque 0.4 - 0.5 Nm).
4.5 Technical specifications

Security
Safety class

Il; PELV acc. to EN 50178
Rear side IP 00

Degree of protection per Front panel IP54

EN 60529
Approvals

CE /cULus

Electrical specifications

Logic / USB
(with / without load)

Power supply (via I/O Display Backlight inverter
USB cable and display

cable)

52V +/-2%
350 /1000

12V +/-10%
750 /1000

5V +/-5%
280/ 380

Voltage
Current (typ./max. mA;
approx.)

Power consumption

Typical, approx. 10 W

Maximum approx. 16 W

Mechanical data

conditions (with PCU)

Dimensions Width: 483 mm Mounting depth: 20 mm

Height: 310 mm incl. PCU 20: 76 mm *)

Depth: 30 mm incl. PCU 50: 108.2 mm *)

incl. PCU 70: 149.2 mm *)
Weight Approx. 5 kg
Tightening torques, max. | Tension jack screws: M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm

Mechanical ambient Operation Transport

Vibratory load

10 -58 Hz: 0.075 mm
58 — 200 Hz: 9.8 m/s?
3M4 per EN 60721-3-3

5-9 Hz: 3.5 mm
9 - 200 Hz: 9.8 m/s?
2M2 per EN 60721-3-2

Shock stressing

50 m/s2, 30 ms,
18 shocks
3M2 per EN 60721-3-3

300 m/s2, 6 ms,
18 shocks
2M2 to EN 60721-3-2

Climatic ambient condition

S

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

(in transport packaging)

Without caustic gases, dusts and oils

Storage/shipping
(in transport packaging)

Supply air

Operation

Operator control components
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Operator panel front: OP 010C

4.6 Replacement parts

Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -25...55°C

0...55°C (at rear)
Temperature change Max. 10 K/h Max. 18 K/h
Limits for relative 5...80% at 25°C 5...95% at 25°C
humidity
Permissible change in max. 1% /min
the relative air humidity
Display
Size / resolution 10.4 " TFT / 640 x 480 pixels
MTBF backlight typ. 50 000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

4.6 Replacement parts

4.6.1 Overview
The diagram shows the OP 010C front plate as an individual part.

The components available as spare parts are combined in one overview

Operator control components
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Operator panel front: OP 010C

4.6 Replacement parts

Figure 4-5  Front plate of OP 010C

Spare parts Order number Remarks
(1) | Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10
Key cover (for labeling) 6FC5248-0AF12-0AA0 | Set with
90 ergo-gray items
20 red items

20 yellow items
20 green items
20 medium gray items

Tension jacks 6FC5248-0AF06-0AA0 | Set of 6

4.6.2 Replacement

Key covers
The key covers of the vertical softkeys (short stroke keys) of the SINUMERIK 840D/810D
ManualTurn product can be replaced.
They are included in the delivery kit.

Procedure

1. Lever the key cover of the short stroke key up and off.

2. Press the new key cover onto the frame of the short stroke key.

Operator control components
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Operator panel front: OP 012 5

5.1 Description

The SINUMERIK OP 012 operator panel front and 12.1" TFT color display with a resolution
of 800 x 600 pixels (SVGA) features a 59-key membrane keypad as well as

2 x (8 + 2) horizontal and 2 x 8 vertical softkeys. The 2 x 8 vertical softkeys can be used as
direct keys.

The optional SINUMERIK direct key module provides an additional connection of the 2 x 8
vertical softkeys as direct keys to the PROFIBUS DP, if no pushbutton panel or machine
control panel with connection of the direct keys is available.

Securing is done from the rear using special clamps that are included in the delivery kit.

Validity
The description below applies to the OP 012 operator panel front
(order number 6FC5203-0AF02-0AA1)

Features
¢ 19" mounting format, 7 HU (height units)
e Panel cutout (W x H): 450 x 290 mm
¢ Slight mounting depth
e 121" TFT flat screen (color) with SVGA resolution 800 x 600 pixels
e Membrane keyboard with alphabetic, numeric, cursor, and control keypad
o Soft keys/direct keys:
— 2 x 8 horizontal rows of keys with softkey function
— 2 x 8 vertical rows of keys with softkey and direct control key functions

— Direct control keys via direct control key module (optional), PP031 MC or directly
connectable to the 1/0s

o Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

¢ Integrated mouse

e Status LEDs for power supply and overtemperature
e Front USB interface

e |P65 degree of protection

e Attachment: tension jacks at the rear

e Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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Operator panel front: OP 012

5.2 Operafor controls and indicafors

5.2 Operator controls and indicators
5.2.1 View
M @
L
B C D E F
G H 1 J K L
M N (8] P a R (3)
s|tlulv|w]x
Y Z |—
ENE DBk
NEIE BEE (4)
enn| W E_.p 0
“:{_;7 C‘:ll. ALT | DEL 2 / (6)
A > (7)
(14) (13) (12) (11) (10) © 8
Figure 5-1 Front view of operator panel front OP 012
(1 Status LED: POWER
(2) Status LED: TEMP
(illuminated LEDs indicate increased wear)
3) Alphabetic key group
(4) Numeric key group
(5) Softkeys and direct keys
(6) Cursor key group
7 Control key group
(8) Front USB interface
9) Mouse
(10)  Area switchover
(11)  Etc. key
(12)  Softkeys
(13)  Machine area
(14)  Recall
Operator control components
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Operator panel front: OP 012

5.2 Operafor controls and indicafors

5.2.2 Keyboard

Several keys and key pads are installed on the operator panel front:

The alphabetic key group contains the letters A - Z and the space character for entering
text.

The numeric key group contains the digits 0 - 9, the - character and the decimal point for
entering numeric characters and operators.

The cursor key group is used to navigate on the screen.
The control key group includes special functions.

The mouse comprises the actuation field (corresponds to the function of a tracker ball)
and two mouse keys for navigation.

The area switchover shows the main menu.

The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
The softkeys call up functions that are available on screen via a menu bar.

The machine area key switches directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
)
Esc End
ANt END
CANCEL
{0 F11 «— Backspace
CHANNEL BACKSPACE
@ F12 _ Tab
HELP TAB
L Space G (only intended for internal
SHIFT keyboard changeover)
E Home CTRL Ctrl key
WINDOW
Page Alt ke
= ge up ALT y
uP
Page down Delete
= 9 DEL
DOWN
Cursor up @ Insert
A INSERT
Cursor left -4 Enter
< 2
> Cursor right /\ F9
v Cursor down (= F10
MENU
SELECT

Operator control components
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Operator panel front: OP 012

5.3 Interfaces

5.2.3

5.3

Front side

5-4

Key Function corresponds to PC Key Function corresponds to PC
key function key function
Q 5 (in numeric key group) A .. Z <Shift> A, ..., Z
SELECT
> <Shift> F9 E <Shift> F10
MACHINE

Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.

Interfaces

The operator panel front has the following interfaces:

USB 1.1 to connect an external keyboard or mouse (see Fig: "View of operator panel front"
in section: "Control and display elements" --> "View")

Note

Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.

For industrial use, components with a higher degree of certification are recommended.

Operator control components
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Operator panel front: OP 012

5.3 Interfaces

Rear side
e Two ribbon cables for connecting the PCU (see figure below):
— 1/0O USB cable K1 (ribbon cable):

All signals that are used for the display interface and the connection of operator panel
fronts

(e.g. supply voltages)
— Display cable K2

o Direct control interface X11 (under cover plate); signals from the 16 "vertical softkey"
direct control keys

¢ Interface X12 - reserved (under cover plate)

()

(3)
(4)
(®)
(6)

Figure 5-2  Connections on rear side of housing Connections to the PCU

1) I/O USB cable K1

(2) PCU main board

(3) Cable clamp for connecting the direct key module
(4) Keyboard controller

(5) Direct control key interface X11

(6) Interface X12 (reserved)

(7) Connection X14 for backlight

(8) Connection X1 for I/O USB cable K1

9) Display cable K2

Operator control components
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Operator panel front: OP 012

5.4 Mounting

Pin assignment and assignment of keys
More details in section: "Direct control key module."

5.4

5.4.1

5-6

Mounting

Preparation for mounting

Table 5-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface
PCU 20 76 + 10
PCU 50 450 290 108.2 + 10
PCU 70 149.2 + 10

Thanks to the tension jacks on the OP 012, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
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Operator panel front: OP 012

5.4 Mounting
Tension jacks
s N | By
" 1125 ¢ U775 *l7rs T 1125 4]
i
450 *1 ! A
NN i
2 ‘ 44 L
S | ~— - \Q B>
i * iR !
! o wl ||
; Sl
T SRR 1 E TR Setscrews
; “’?.E |
. N |
©
o | sl N =
L i s -
: 5
i
|
ii ——— & ,,,,, TET— e bf
T
1.5 min to 6 max
*) Dimensions for tension jack pressure points ~ Mounting panel Sealing area

Figure 5-3  Dimension sheet for installing the OP 012 operator panel front

5.4.2 Assembling an OP 012 and a PCU

For a combination involving an OP 012 and PCU or Videolink receiver and possibly a direct
control key module (see section: "Direct control key module") it is advisable to assemble the
units in an assembly panel prior to installation.

Prerequisite

The PCU must now be bolted to the mounting brackets prior to assembly (if this has not
already been done) (see section: "PCU 50", section: "Mounting")

Operator control components
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Operator panel front: OP 012

1 Mounting slots for PCU lugs
4)git for softkey labeling strips

2) Ccable shown folded together

5.4 Mounting
=———— Width = 483 —
top g I
. l - @ © [®) @ o
Display b 1)| 2 3) 3) Nl 3) D |
support plate
Cover plate for =~
Connections © 3) : 3)© S
Keyboard controller e y 7 @ =
= I r
3 i o= S
Y I :
Cable — | o6 W ju U =
clamp o 3) ,=? 3@
Display /[ﬂ;
cable K2 2 oy O ol .
I o L—1 30 e W 50 ls |
IO/USB | = — — |
cable K1

3) Casing screws

Figure 5-4  Rear side of OP 012

Procedure

5-8

. Place the OP 012 face down on a flat, soft (to avoid scratches) surface.

— Installation of direct control key module (see Chapter: "Direct control key module").

— Toinstall or replace the softkey labeling strips (see Section: "Softkey labels").

2. Remove the interface cover of the PCU (only PCU 50.3)

3. Place the PCU with the lugs of the bolted-on mounting brackets into the mounting slots

on the OP 012 as shown by the white arrows in diagram (A).

To make it easier to insert the lugs, it can be helpful to reduce the 90 ° angle between the
PCU and OP 012 by tilting the PCU downward as shown by the black arrow in the
picture.

. Insert the cable connectors K1 and K2 of the OP 012 into the plug connectors behind the

opening in the PCU casing (see gray arrows in diagram (A)]. Make sure that the
connectors lock in audibly and that the locks [see arrows in Fig: (B)] are closed.

. Swivel the PCU into its limit position [see Fig.: (C)] and secure it with knurled screws,

tightening torque of 1.8 Nm [see Fig.: (D)].

Operator control components
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Operator panel front: OP 012

5.4 Mounting

(A) Assembling PCU and OP 012

W) I/0 / USB cable K1
(2) Display cable K2

(B) Correct connection of IO/USB and display cables to the PCU

(1 (2)

A\ AN \.\‘. \\Y
A AANNANNE

f .'m.f.f.mamﬂ -

(1 I/0 / USB cable K1
(2) Display cable K2

Operator control components
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Operator panel front: OP 012

5.4 Mounting

(C) Attaching the PCU to the OP 012 operator panel front (viewed from above)

38.7 L N
—_—— ‘_K
T - ] ol
- - 1O i} [
/'/4/’ § ]
/'/' 8)% % |
326l
g2 5%
Requwe_d clearance /,/ 3 9| 5 8
for cooling ; = cElT-| » 03
/ = ]; o] e}
, = c e)
K > QP
/ o =
o - 297 _ = T3
-y -] )
=1 = o
o /f . PCU in end position ) ;
|
g8 < i H I J g N
p 4 ‘5‘b I° __Mounting bracket ] ° ol:ﬂffi I
i SRR L) T ! P
I ~ —
o P4 46.3
100.1 3134 69.1
OP 012 Dimensions in mm
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Operator panel front: OP 012
5.4 Mounting

(D) OP 012 and PCU after assembly

(1) Knurled screw

54.3 Mounting on the mounting wall

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see Figure: "Attaching the PCU to the OP 012 operator panel front", section “OP 012,”
section: "Assembling the OP 012 and PCU").

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation".

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by attached components (PCU, video link receiver, ...).

Operator control components
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Operator panel front: OP 012

5.5 Technical specifications

Procedure

5.4.4

Procedure

5.5

5-12

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see Figure:. "Dimension sheet for installing the operator panel front,"
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the tension jacks
by tightening the setscrews (torque 0.4 - 0.5 Nm).

Softkey labeling

User-specific functions can be assigned to the horizontal and vertical softkey bars. Printed
labeling strips can be used to label the softkeys.

Blank labels are already installed on delivery.

To make the labels, DIN-A4 film is available (Order No., see Section: "Spare parts").

1. Letter the dull side of the film using a laser printer.

2. Cut the printed labels along the preprinted lines.

3. Remove the PCU retaining screws and swing out the PCU away from the operator panel

front.

4. Insert the strips into the slots provided on the rear side of the operator front panel.

5. Swing the PCU back to the operator panel and secure by tightening the screws.

If the operator panel front and PCU are dismantled, omit steps 3 and 5.

Technical specifications

Safety

Safety class

IIl; PELV acc. to EN 50178

Degree of protection per
EN 60529

Front side IP65

Rear side IP 00

Approvals

CE /cULus

Electrical specifications

approx.)

Power supply (via I/O Display Backlight inverter Logic / USB
USB cable and display (with / without load)
cable)

Voltage 5V +/-5% 12V +/- 10% 52V +/-2%
Current (typ./max. mA; 280/380 750 /1000 350/1200

Operator control components
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Operator panel front: OP 012

5.5 Technical specifications

Power consumption

Typical, approx. 16 W

Maximum approx. 24 W

Mechanical data

conditions (with PCU)

Dimensions Width: 483 mm Mounting depth: 20 mm

Height: 310 mm incl. PCU 20: 76 mm *)

Depth: 30 mm incl. PCU 50: 108.2 mm *)

incl. PCU 70: 149.2 mm *)
Weight Approx. 5 kg
Tightening torques, max. | Tension jack screws: M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm

Mechanical ambient Operation Transport

(in tran

sport packaging)

Vibratory load

10 -58 Hz: 0.075 mm
58 — 200 Hz: 9.8 m/s?
3M4 per EN 60721-3-3

5-9Hz: 3.5 mm
9 - 200 Hz: 9.8 m/s?
2M2 per EN 60721-3-2

Shock stressing

50 m/s2, 30 ms,
18 shocks
3M2 per EN 60721-3-3

18 shocks

300 m/s?, 6 ms,

2M2 to EN 60721-3-2

Climatic ambient condition

S

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

Supply air Without caustic gases, dusts and oils

Operation Storage/shipping

(in transport packaging)
Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ... 60°C
0...55°C (atrear)

Temperature change Max. 10 K/h Max. 18 K/h
Limits for relative 5...80% at 25°C 5...95% at 25°C
humidity

Permissible change in
the relative air humidity

max. 1% /min

Display

Size / resolution

12.1 " TFT /800 x 600 pixels

MTBF backlight

typ. 50 000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

Operator control components
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Operator panel front: OP 012

5.6 Replacement parts
5.6 Replacement parts
5.6.1 Overview

The diagram shows the OP 012 operator panel front dismantled into its individual parts.

The components provided with an order number are available as individual spare parts.

%o

)

@)

Figure 5-5

Individual parts for the OP 012 operator panel front

M

Backlight with backlight inverter

Spare parts Order number Remarks
(2) | Direct control key module 6FC5247-0AF11-0AAQ
(3) |Display support
(4) LCD unit
(5) | Keyboard controller

Spare parts Order number Remarks
(6) Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10

()

USB mouse

6FC5247-0AF01-0AA0

®)

Operator panel front

6FC5248-0AF02-0AA0

Without LCD unit,
without mouse, without
keyboard controller,
without direct control
key module

5-14
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Operator panel front: OP 012

5.6 Replacement parts
Slide-in labels *) 6FC5248-0AF08-0AA0 | Setof 3
(DIN A4 films)
Tension jacks 6FC5248-0AF06-0AA0 | Set of 6

*) The dimensions for production of film slide-in labels for softkey labeling can be seen in the
following diagram.

229.8
15
2
Slide-in labels T
5 + + + + + + +
o o]
oo
N 20.6_ &7 |
5 + + o+ o+ f—%fz_ 4
o : o~
0| o
® /
€ + + + + + + +
s 12485
9.39
<
£ K + + + + + + + + ~
o
110 Center of the key
292
0
[32]
©

Figure 5-6  Dimensions for DIN A4 film
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Operator panel front: OP 012

5.6 Replacement parts

5.6.2 Replacement

Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Film labels
The procedure for replacement is described in Section: "Softkey labels".

Operator panel front/mouse

When replacing the operator panel front, the previous mouse, LCD unit and keyboard
controller can be used again. They are therefore disassembled and re-assembled after the
appropriate component has been replaced.

This description is therefore valid for both the operator panel front and the mouse.

Note

We recommend that the keypad controller is re-used so that the control parameters that
have been programmed-in are not lost.

Procedure

1. Put the OP 012 face down on a flat, soft surface and loosen the 12 casing screws (see
figure:. “OP 012 rear side,” section: "Assembling an OP 012 and PCU").

2. Remove the softkey labeling strips and the cover plate.

3. Remove connector X14 for the backlight and the I0-USB cable K1 from the keyboard
controller (see following Fig.).

4. Lift off the display support and the display.
In addition to the keyboard controller, the rear sides of the mouse and USB interface
become visible.

5. After bending back the two lugs, withdraw the USB interface.

Operator control components
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Operator panel front: OP 012

5.6 Replacement parts

6. Disconnect the three membrane connectors of the operator panel front keyboard from
sockets X7, X8 and X10 (Procedure: see Note).

7. Remove the fastening screws from the mouse and keyboard controller.

8. Lift USB interface, mouse and keyboard controller off the front plate. The
interconnections may remain plugged.

9. Install the components into the new operator front panel in reverse order (procedure: see
Note).

Note

Descriptions of how to disconnect and connect the membrane connector can be found in
section: "Connection Conditions", section: "Handling membrane connectors."

When tightening the screws, observe the torques (refer to the Section: "Technical data").

© ©® @

Figure 5-7  Replacement of operator panel front OP 012

(1) Mouse

(2) USB port

(3) Keyboard controller

(4) Connection X1 for IO-USB cable K1

(5) Direct control key connection X11

(6) Membrane connector for connecting the keyboard of the operator panel front
(7) Connection X12 (reserved)

(8) Connection X14 for backlight

9) Connection X4 for mouse

Operator control components
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5.6 Replacement parts
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Operator panel front: OP 012T 6

6.1 Description

Validity

Prerequisite

Features

The SINUMERIK OP 012T operator panel front for decentralized configuration enables
physical separation from the SINUMERIK PCU. The PCU can be mounted in a control
cabinet. With the SINUMERIK OP 012T operator panel front, up to four distributed operator
panel fronts can be connected to a PCU. The distance between PCU and operator panel
fronts is determined by the maximum distance of two access points (100 m).

Signal transmission between operator panel front and PCU via Industrial Ethernet Mixed
operation with one operator panel front directly at the PCU is possible. Operation has the
same authorization rights as operation on an operator panel front connected directly to the
PCU. The screen on the passive operator panel is blacked out.

The SINUMERIK OP 012 operator panel front has a 12.1" TFT color display (with a
resolution of 800 x 600 pixels [SVGA]) and a 65-key membrane keypad as well as

2 x (8 + 2) horizontal and 2 x 8 vertical softkeys. The 2 x 8 vertical softkeys can be used as
direct control keys via the PROFIBUS DP.

The OP 012T is connected to the PCU via Ethernet as a Thin Client in its own subnet (via
DHCP server to PCU) (see manual: "Operator Components", Edition 04.04, Section:
"Distributed configuration with TCU").

Securing is done from the rear using special clamps that are included in the delivery kit.

The description below applies to the OP 012T operator panel front
(order number: 6FC5203-0AF06-1AA0)

e PCU 50 or PCU 70, 1.2 GHz with Windows XP
e PCU base software for WinXP 7.4

e PCU base software for Thin Client

e Dimensions (W x H x D): 365 mm x 440 mm x 60 mm (mounting depth incl. cable
connectors: 81 mm)

¢ Panel cutout (W x H): 327 mm x 402 mm
e 121" TFT flat screen (color) with SVGA resolution 800 x 600 pixels

¢ Membrane keyboard with alphabetic, numeric, cursor, and control keypad

Operator control components
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Operator panel front: OP 012T

6.1 Description

e Softkeys / direct keys
— 2 x(8+2) horizontal softkeys
— 2 x 8 vertical softkeys / direct control keys
— The 2 x 8 softkeys can be used as direct control keys via the PROFIBUS DP

o Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

e Status LEDs for power supply and overtemperature
e P65 degree of protection

e Attachment: tension jacks at the rear

Operator control components
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Operator panel front: OP 012T

6.2 Operator controls and indicafors

6.2 Operator controls and indicators

6.2.1 View

5 MLUNIERIL

||
B
B
e
L
I
&
(10) =
)
9) B
B
(4)
(8) (5)
7 —
(6)

Figure 6-1 View of operator panel front OP 012T

(1)  Status LED: POWER

(2) Status LED: TEMP
(illuminated LEDs indicate increased wear)

(3) Etc. key

(4)  Area switchover

(5)  Numeric key group
(6)  Cursor key group

(7)  Control key group
(8)  Alphabetic key group
(9) Machine area

Operator control components
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Operator panel front: OP 012T

6.2 Operator controls and indicafors

6.2.2

6-4

(10) Recall
(11) Softkeys and direct keys
(12) Softkeys

Keyboard

Several keys and key pads are installed on the operator panel front:

The alphabetic key group contains the letters A - Z and the space character for entering
text.

The numeric key group contains the digits 0 - 9, the - character and the decimal point for
entering numeric characters and operators.

The cursor key group is used to navigate on the screen.
The control key group includes special functions.

The mouse comprises the actuation field (corresponds to the function of a tracker ball)
and two mouse keys for navigation.

The area switchover shows the main menu.

The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
The softkeys call up functions that are available on screen via a menu bar.

The machine area key switches directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
=N
Esc End
N END
CANCEL
1t F11 «— Backspace
CHANNEL BACKSPACE
@ F12 ;_" Tab
HELP TAB
L Space G (only intended for internal
SHIFT keyboard changeover)
H Ctrl k
& ome CTRL ey
WINDOW
Page Alt ke
%I geup ALT y
up
Page down Delete
= 9 DEL
DOWN
Cursor up @ Insert
A INSERT

Operator control components
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Operator panel front: OP 012T

6.2 Operator controls and indicafors

Key Function corresponds to PC Key Function corresponds to PC
key function key function
Cursor left -4 Enter
< 2
> Cursor right /\ F9
v Cursor down F10
MENU
SELECT
Q 5 (in numeric key group) A .. Z <Shift> A, ..., Z
SELECT
> <Shift> F9 M <Shift> F10
MACHINE

6.2.3 Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide
/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI

Advanced

Caution

You may do irreversible damage to your TFT display if the screen saver is not activated.

Operator control components
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Operator panel front: OP 012T

6.3 Interfaces
6.3 Interfaces
The OP 012T operator panel front provides the following interfaces:
(2)
24V OV PE
Figure 6-2  View of TCU with interfaces
Function Des. Input / Type
output
(1) | USB port 2 X203 / X204 o) 2x USB-A
(2) | Direct control key interface 4 X11 (0] 20-pin plug connector
(3) | Power supply DC 24V 3 X206 E 3-pin terminal block
(4) | CompactFlash interface " X201 1/0 50-pin base
(5) | Ethernet port 2 X202 (0] 8-pin RJ45 socket
) not enabled
2)for pin assignment, see section: "Connection Conditions", section: "Secondary electrical
conditions"
3) for pin assignment, see Figure
4 under the cover plate of the keyboard controller, for pin assignment, see section: "Direct
control key module", section: "Interfaces".
Operator control components
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Operator panel front: OP 012T

6.4 Mounting
6.4 Mounting
6.4.1 Preparation for mounting
Table 6-1 Dimensions of the mounting hole (see diagram)
Width (mm) Height (mm) Depth (mm)
327 402 60

118 (with direct control key module)

Thanks to the tension jacks on the OP 012T, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal).

Dimensions in mm

/ ! 1.5min.to 15 max.
i

Tension jacks

Threaded
screws

440 (External contour of operator front)
402 *1 |

436 (External contour of gasket)

el
% ‘ &, i
=773 361 (External contour of gasket)
Mounting panel 365 (External contour of operator front
NN\
Sealing area (*) Dimensions for tension jack pressure points

Figure 6-3  Dimension sheet for installing the OP 012T operator panel front

Operator control components
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Operator panel front: OP 012T

6.4 Mounting
6.4.2 Mounting on the mounting wall

The clearance at the rear must be at least 10 mm to ensure sufficient ventilation.
Procedure

1. Insert the OP 012T (with direct control key module if required) in the panel cutout from
the front.

2. Fix the operator panel front in the panel cutout from the rear using the six tension jacks
by tightening the setscrews (torque 0.4 - 0.5 Nm).

Operator control components
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Operator panel front: OP 012T

6.4 Mounting

Dimensional drawings of OP 012T without and with direct control key module

76.4
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Figure 6-4  Dimensional drawing of OP 012T without direct control key module
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Operator panel front: OP 012T

6.4 Mounting

Dimensions in mm 117.9
325 o 76.4
144.5 101.1 _g 38.4 10
37 39 )
> £ ]
N o
;hﬂ?ﬂ Tolt =} =
IVa ‘; L
~ © _9‘3
< T T e o
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Figure 6-5  Dimensional drawing of OP 012T with direct control key module already installed
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Operator panel front: OP 012T

6.4 Mounting

6.4.3 Direct control key module connection

Install the direct control key module as described in section: "Direct control key module".
Connect it as shown in the diagram.

Figure 6-6  Routing of connecting cable for the direct control key module

Operator control components
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Operator panel front: OP 012T

6.5 Technical data

6.5 Technical data

Safety

Degree of protection as Front side IP65 Rear side IP 00
per EN 60529

Electrical data

Power supply DC 24 V (via TCU)
Power consumption Maximum approx. 36 W
Mechanical data
Dimensions (mm) Width: 365 Height: 440 Depth: 60
Panel cutout (mm) Width: 327 Height: 402 Depth: 81 *)
Weight Approx. 5.9 kg (without direct control key module and without tension
jacks)

Tightening torques, max. Tension jacks: 0.5 Nm
Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)
Vibratory load 10 - 58 Hz: 0.075 mm 5-9Hz:3.5mm

58 — 200 Hz: 9.8 m/s? 9 - 200 Hz: 9.8 m/s?

3M4 per EN 60721-3-3 2M2 per EN 60721-3-2
Shock stressing 50 m/s2, 30 ms, 300 m/s2, 6 ms,

18 shocks 18 shocks

3M2 per EN 60721-3-3 2M2 as per EN 60721-3-2
Climatic ambient conditions
Heat dissipation By natural convection
Condensation, spraying Not permissible
water and icing
Supply air Without caustic gases, dusts and oils

Operation Storage/shipping
(in transport packaging)
Climate class 3K5 1K3 / 2K$
Temperature limits 0 ... 45 °C (at front) -20 ...60°C
0 ...55°C (at rear)

Limit values for rel. 5...80% at 25°C | 5...95% at 25°C

humidity to DIN IEC 68-2-
3, DIN IEC 68-2-30, DIN
68-2-56

Display

Size / resolution 12.1" TFT / 800 x 600 pixels (SVGA)

Temperature change max. 10 K/h. Non-condensing

*) due to cable connector and ventilation clearance

Operator control components
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Operator panel front: OP 012T

6.6 Spare parts

6.6 Spare parts

The following components are available as spare parts for the OP 012T operator panel:

Spare parts Order number Remarks
Tension jacks 6FC5248-0AF 14-0AA0 Set of 9
6.7 Accessories

The following components are available as accessories for the OP 012T operator panel:

Component Order number Remarks
6VX1840-2AH10 Standard cable for universal use
Ethernet cable 6VX1840-3AH10 Trailing cable
6GK1102-6AA0 ELS TP 40 for linear network structures
Ethernet switch 6GK1102-7AA0 ELS TP 80 for star-shaped network
structures

Operator control components
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6.7 Accessories
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Operator panel front: TP 012 7

7.1 Description

Validity

The description below applies to the TP 012 operator panel front
(order number 6FC5203-0AF07-0AAOQ)

Features
¢ Installation format 400 x 310mm, 7 HU (height units)
o Panel cutout (W x H): 368 x 290 mm

e Mounting depth in conjunction with PCU 50: 125 mm + 10 mm clearance, measured from
surface of mounting panel

e Color display (Touch Screen) incl. Backlighting in 12.1"-TFT technology with a resolution
of 800 x 600 pixels

e Status LEDs for power supply and overtemperature

e Front USB interface

e |P65 degree of protection

o Attachment: tension jacks at the rear

e Can be combined with the components PCU 50/70 under Windows XP
— centralized (as described in this Section)

— distributed (see Section: "Distributed Configuration")

Note

The Touch Panel TP 012 can be used in conjunction with customer-specific HMI
software.

Operator control components
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Operator panel front: TP 012
7.2 Operator controls and indicators

7.2 Operator controls and indicators

7.21 View

(1 (@)

S PIATE dINE SINUMERIK

Figure 7-1 Front view of the operator panel TP 012

) Status LED: POWER

(2) Status LED: TEMP
(iluminated LEDs indicate increased wear.)

3) Front USB interface for connecting an external keyboard or mouse

Operator control components
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Operator panel front: TP 012
7.2 Operator controls and indicators

7.2.2 Operation

The panel is operated by touching the application-specific functions shown on the touch-
sensitive display, e.g. by touching a displayed button.

Caution

Do not touch the display with pointed or hard objects. This may considerably reduce its
service life.

7.2.3 Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.

Operator control components
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Operator panel front: TP 012

7.3 Interfaces
7.3 Interfaces
This operator panel front has the following interfaces:
Front side
USB 1.1 to connect an external keyboard or mouse (see Fig: "Front view of operator panel
front" in section: "Control and display elements" --> "View")
Note
Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.
For industrial use, components with a higher degree of certification are recommended.
Rear side

e Two ribbon cables for connecting the PCU (see figure below):

— 1/O-USB cable K1 (ribbon cable):
All signals that are used for the display interface and the connection of operator panel
fronts (e.g. supply voltages)

— Display cable K2

Figure 7-2  Connections on rear side of housing Connections to the PCU

Operator control components
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Operator panel front: TP 012

7.4 Mounting

(1) Display cable K2
(2) Back of operator panel
3) 1/0 USB cable K1

Pin assignment
More details in section:; "Connection Conditions," section: "Secondary electrical conditions."

7.4 Mounting

741 Preparation for mounting
Table 7-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface
PCU 50 124.2 + 10
PCU 70 368 290 165.2 + 10

Thanks to the tension jacks on the TP 012, drill holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
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Operator panel front: TP 012

7.4 Mounting

Seal area

1,5 mm to 6 mm

) N e
T

112 +0.5

112 +0.5

Pressure points |

for tension jacks

Tension jacks with setscrews

L1

L2 |S1|S2|A1|A2

368

290|35 |19 |16 |10 | pimensions in mm

|
L ooz

In the sealing area

Figure 7-3

74.2

7-6

Dimension sheet for installing the TP 012 operator panel front

Assembling the TP 012 and PCU

With a centralized configuration, the operator panel front (TP 012) and the processing unit
(PCU) are connected to each other using the piggyback method. It is advisable to connect
the units in an assembly panel prior to installation.

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1
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7.4 Mounting

- Width = 400 ™

Ll

top

[ — H
q

1) Mounting slots
for PCU tabs

2) Casing screws Display

cable K2

b o, ol

Height = 310

© e ol ]

Type plate

1)
2)
\@

©y
—J

I0/USB 5! ®

T

cable K1 1) o= -

Figure 7-4 TP 012 rear side

Procedure
To do this, proceed as described in section: “OP 012,” section: "Assembling OP 012 and
PCU 50"

743 Mounting on the mounting wall

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see following Figure).

For more details, see Section: "PCU 50" and in Section: "Heat dissipation.”

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by insalled components (PCU, video link receiver, ...).

Operator control components
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Operator panel front: TP 012

7.4 Mounting

Procedure

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see Figure:. "Dimension sheet for installing the operator panel front",
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the tension jacks
by tightening the setscrews (torque 0.4 - 0.5 Nm).

<
. 501 ‘r:'l
at: S ? y
% —
Lugs *) . ©
. 18
Required clearance - 2
for ventilation % 1 @
©
8F ©
O) o
; =t Lo
: 1<l 3
, 2F a 8
o t 297 0
T
i o
PCU 50 in end position
®
[se] o
é 18 | N N | O IO | I \%
- Mounting bracket ® ® |1 K
o o Mouning Y Sl )
| o - '
© I (E—W E { ! { 0
WI E‘ﬁT ﬁ i il H H i i ﬁ ﬁ v
.. A
C’T 286 | / 33
- 313.6 ol 578

TP 012 *) bottom: Mounting bracket with hinged catches

Figure 7-5  Mounting the PCU 50 to the TP 012 operator panel front (as seen from above)

7.4.4 Calibration of the touch screen

Whenever a new operator panel front is connected, a screen calibration must be performed.
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Operator panel front: TP 012

Procedure

7.5

Technical specifications

7.5 Technical specifications

For a description of calibration, refer to Chapter: "PCU 50", section: "Calibration of the Touch
Screen".

Security

Safety class

lI; PELV acc. to EN 50178

Degree of protection per
EN 60529

Front side IP65

Rear side IP 00

Approvals CE / cULus

Electrical specifications

Power supply (via I/O Display Backlight inverter Logic / USB
USB cable and display (with / without load)
cable)

Voltage 5V +/-5% 12V +/- 10% 52V +/-2%
Current (typ./max. mA; 280/ 380 750 /1000 350 /1000
approx.)

Power consumption

Typical, approx. 15 W

Maximum approx. 20 W

Mechanical data

Dimensions Width: 400 mm Mounting depth: 26 mm
Height: 310 mm incl. PCU 50: 124.2 mm *)
Depth: 51 mm incl. PCU 70: 165.2 mm *)
Weight Approx. 5.5 kg
Tightening torques, max. | Tension jack screws: M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm
Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)
Vibratory load 10 -58 Hz: 0.075 mm 5-9 Hz: 3.5 mm

58 — 200 Hz: 9.8 m/s?
3M4 per EN 60721-3-3

9 -200 Hz: 9.8 m/s?
2M2 per EN 60721-3-2

Shock stressing

50 m/s2, 30 ms,
18 shocks
3M2 per EN 60721-3-3

300 m/s2, 6 ms,
18 shocks
2M2 to EN 60721-3-2

Climatic ambient condition

S

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

Supply air Without caustic gases, dusts and oils
Operation Storage/shipping
(in transport packaging)
Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ... 60°C
0...55°C (at rear)

Operator control components
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Operator panel front: TP 012

7.6 Replacement parts

Temperature change

Max. 10 K/h

Max. 18 K/h

Limits for relative
humidity

5..80%

5...95%

Permissible change in
the relative air humidity

max. 1% /min

Display

Size / resolution

12.1" TFT /800 x 600 pixels

MTBF backlight

typ. 50 000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

7.6 Replacement parts

7.6.1 Overview

The figure shows the Touch Panel TP 012 broken down into its individual parts.

The components provided with an order number are available as individual spare parts.

Operator control components
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Operator panel front: TP 012

7.6 Replacement parts

(7)

Figure 7-6  Individual components of the TP 012 Touch Panel

(1) | Touch Screen

(2) |Display

(3) |Casing

(4) | Keyboard controller

(5) | Backlight inverter for backlight
(6) Display support

Spare parts Order No.: Note
(7) | Operator panel front with Touch Screen 6FC5248-0AF16-0AA0 | without LCD unit
(8) | Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10
Tension jacks 6FC5248-0AF06-0AA0 | Setof 6

Operator control components
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Operator panel front: TP 012

7.6 Replacement parts

Note
A sealing cap for the USB connection is installed at the factory.

7.6.2 replacement

Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Operator panel front

When the operator panel front is replaced, the display, keyboard controller, touch controller,
and USB port can continue to be used. They are therefore disassembled and re-assembled
after the front panel has been replaced.

Note

We recommend that the keypad controller be re-used so that the control parameters that
have been programmed-in are not lost.

Procedure

1. Put the TP 012 with the front side up on a flat, soft surface and loosen the 12 casing
screws (see figure: “TP 012 rear side”, section: "Assembling a TP 012 and PCU").

2. Unplug the following connectors (see Fig. below):
— from the keypad controller:

Backlighting (base X14),
10 USB cable K1,
membrane connector (see note below)

— the plug connection from the touch controller to the Touch Screen

3. Remove the screws from the display holder.

Operator control components
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Operator panel front: TP 012

4.

7.6 Replacement parts

Lift off the display support with the display.

5. After bending back the two lugs, withdraw the USB interface

6.

Install the components into the new operator panel front in reverse order.

Note

Descriptions of how to disconnect and connect the membrane connector can be found in
section: "Connection Conditions", section: "Handling membrane connectors".

When tightening the screws, observe the torques (refer to the Section: "Technical
specifications").

(1)

(4) (%)
®)

(6)

Figure 7-7  Replacing

M
@)
@)
4
®)
(6)
@)

the TP012 operator panel front

USB module

Touch controller

Socket X14 backlighting
Display support

I/0 USB cable K1
Membrane connector
Keyboard controller
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7.6 Replacement parts
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Operator panel front: OP 015 8

8.1 Description

The SINUMERIK OP 015 operator panel front and 15" TFT color display with a resolution of
1024 x 768 pixels (XGA) features 8 +4 horizontal and 8 vertical membrane softkeys.

The KB 483C full CNC keyboard can be used as an input keyboard.

Securing is done from the rear using special clamps that are included in the delivery kit.

Validity

The description below applies to the OP 015 operator panel front
(order number 6FC5203-0AF03-0AA0)

Features
¢ 19" mounting format, 7 HU (height units)
e Panel cutout (W x H): 450 x 290 mm
¢ Slight mounting depth
o 15" TFT flat screen (color) with resolution 1024 x 768 pixels
e Membrane keyboard:
— 8 + 4 horizontal softkeys
— 8 vertical softkeys
¢ Status LEDs for power supply and overtemperature
e Front USB interface
o Degree of protection: IP 65
e Attachment: tension jacks at the rear

e Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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Operator panel front: OP 015

8.2 Operator controls and indicafors

8.2 Operator controls and indicators

8.2.1 View

r (3)

9 (8 (7) (6) ®) (4)

Figure 8-1 View of operator panel front OP 015

(1) Status LED: POWER

2) Status LED: TEMP
(illuminated LEDs indicate increased wear)

3) Softkeys
(4) Area switchover

(5) Etc. key

(6) Softkeys

(7) Recall

(8) Machine area

9) Front USB interface

Operator control components
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Operator panel front: OP 015
8.2 Operafor controls and indicafors

8.2.2 Keyboard
Several keys are arranged on the operator panel front:

e The eight vertical and horizontal softkeys call up functions that are available on screen
via a menu bar.

e The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
e The area switchover shows the main menu.
e The machine area key switches directly into the "Machine" operating area.

e The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to Key Function corresponds to PC
PC key function key function
> <Shift> F9 /\ F9
™ <Shift> F10 (= F10
— MENU
MACHINE SELECT
8.2.3 Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.
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Operator panel front: OP 015

8.3 Interfaces
8.3 Interfaces
This operator panel front has the following interfaces:
Front side
USB 1.1 to connect an external keyboard or mouse (see Fig: "Front view of operator panel
front" in section: "Control and display elements" --> "View")
Note
Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.
For industrial use, components with a higher degree of certification are recommended.
Rear side

e Two ribbon cables for connecting the PCU (see figure below):

— 1/O-USB cable K1 (ribbon cable):
All signals that are used for the display interface and the connection of operator panel

fronts (e.g. supply voltages)

— Display cable K2

Figure 8-2  Connections on rear side of housing Connections to the PCU

1) Display cable K2
(2) Back of operator panel
3) I/O USB cable K1

Operator control components
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Operator panel front: OP 015

8.4 Mounting

Pin assignment

More details in section: "Connection Conditions," section: "Secondary electrical conditions."

8.4 Mounting

8.4.1 Preparation for mounting
Table 8-1 Dimensions of the mounting hole (see diagram below)
Used Width Height Depth + clearance (mm)
PCU type (mm) (mm)
PCU 20 98 + 10
PCU 50 450 290 130.2 + 10
PCU 70 171.2+10

Thanks to the tension jacks on the OP 015, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
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Operator panel front: OP 015

8.4 Mounting

Seal area

1.5 min - 6 max

1D

[

112 +0.5

112 +0.5

Pressure points
for tension jacks

Tension jacks with setscrews

0cl zd

L1

L2

A1

A2

450

290

16

10

In the sealing area

Figure 8-3

8-6

Dimension sheet for installing the OP 015 operator panel front
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Operator panel front: OP 015

8.4 Mounting

8.4.2 Assembling an OP 015 and a PCU

When combining an OP 015 and PCU, it is advisable to assemble them prior to installation in

an assembly panel.

top

Casing
cover plate

Cover plate for
Connections
Keyboard controller

Display
cable K2

I0/USB
cable K1

1) Mounting slots for PCU lugs
2) Casing screws M3
3) Casing screws M4

Figure 8-4  Rear side of operator panel front with position of interfaces and mounting slots

Procedure
To do this, proceed as described in section: “OP 012,” section: "Assembling OP 012 and

PCU."

Operator control components
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Operator panel front: OP 015

8.4 Mounting

8.4.3 Mounting on the mounting wall

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation
(see following Figure).

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation.”

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by installed components (PCU, video link receiver, ...).

Procedure

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see Figure:. "Dimension sheet for installing the operator panel front",
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the six tension
jacks by tightening the setscrews (torque 0.4 - 0.5 Nm).

Operator control components
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Operator panel front: OP 015

8.4 Mounting
H
m
Ie)
S| @
+l o
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Clearance for cables and ventilation //' ]
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i
age . 7/
Additional clearance for connection cables 7 | .8
(for 840Di only) \ / 2
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o
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e \l \ 5
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o
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Operator panel front
L H T |[T2|A|B|O | K
483 310 |130 | 42 |87 | 23 |22 |220
All dimensions without the screws protruding

Figure 8-5  Attaching the PCU to the OP015 operator panel front

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1

8-9



Operator panel front: OP 015

8.5 Technical specifications

8.5

8-10

Technical specifications

Safety

Safety class

Il; PELV acc. to EN 50178

Degree of protection per
EN 60529

Front side IP65

Rear side IP 00

Approvals

CE /cULus

Electrical specifications

Power supply (via I/0 Display Backlight inverter Logic / USB
USB cable and display (with / without load)
cable)

Voltage 5V +/-5% 12V +/- 10% 52V +/-2%
Current (typ./max. mA; 420 /600 900/ 1050 350/ 1000
approx.)

Power consumption

Typical, approx. 15 W

Maximum approx. 24 W

Mechanical data

Dimensions Width: 483 mm Mounting depth: 42 mm

Height: 310 mm incl. PCU 20: 98 mm *)

Depth: 52 mm incl. PCU 50: 130.2 mm *)

incl. PCU 70: 171.2 mm *)
Weight Approx. 7 kg
Tightening torques, max. | Tension jack screws: M3 screws: 0.8 Nm M4 screws: 1.8 Nm
0.5 Nm

Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)

Vibratory load

10 -58 Hz: 0.075 mm
58 — 200 Hz: 9.8 m/s?
3M4 per EN 60721-3-3

5-9 Hz: 3.5 mm
9 - 200 Hz: 9.8 m/s?
2M2 per EN 60721-3-2

Shock stressing

50 m/s2, 30 ms,
18 shocks
3M2 per EN 60721-3-3

18 shocks

300 m/s2, 6 ms,

2M2 to EN 60721-3-2

Climatic ambient condition

S

Cooling

By natural convection

Condensation, spraying
water and icing

Not permitted

Supply air Without caustic gases, dusts and oils
Operation Storage/shipping
(in transport packaging)
Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ... 60°C
0 ...55°C (atrear)
Temperature change Max. 10 K/h Max. 18 K/h

Limits for relative
humidity

5..80% at 25

°C 5..

95% at 25°C

(0]
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Operator panel front: OP 015

8.6 Replacement parts
Permissible change in max. 0.1% /min
the relative air humidity
Display
Size / resolution 15" TFT / 1024 x 768 pixels
MTBF backlight typ. 40,000 h at 25 °C (dependent on the temperature)

*) Plus 10 mm clearance

8.6 Replacement parts

8.6.1 Overview
The diagram shows the OP 015 operator panel front dismantled into its individual parts.

The components provided with an order number are available as individual spare parts.

Figure 8-6  Individual parts for the OP 015 operator panel front

Operator control components
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Operator panel front: OP 015

8.6 Replacement parts
Spare parts Order number Remarks
(1) | Operator panel front 6FC5248-0AF03-0AA0 | Without LCD unit, USB
port and keyboard
controller
(2) | Backlight with backlight inverter
(3) | Display support with keyboard controller (rear side)
(4) |LCD unit
Spare parts Order number Remarks
(5) | Cap for the USB port 6FC5248-0AF05-0AA0 | Set of 10
Tension jacks 6FC5248-0AF05-0AA0 | Set of 6

8.6.2 Replacement

Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive

components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Operator panel front

When changing the operator panel front, the existing USB interface and the display support
(with display, backlight inverter and keyboard controller) can be reused. They are therefore
disassembled and re-assembled after the appropriate component has been replaced.

Note

We recommend that the keypad controller is re-used so that the control parameters that

have been programmed-in are not lost.

8-12
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Operator panel front: OP 015

8.6 Replacement parts

Procedure

(1) (2) (3)

(8) (7) ® 6 @

Figure 8-7  Keyboard controller

(1) 1/0O USB cable K1

(2) Connection X11 (reserved)

(3) Membrane lines from the operator panel front keyboard
Connections for the operator panel front keyboard

@ X7
(5) X8
6)  X10

(7) Connection X12 (reserved)

(8) Display cable K2

9) USB membrane line

(10)  Connection X14 for display and backlight
(11)  Connection X4 (reserved)

1. Put the OP 015 and the replacement operator panel front face down on a flat, soft
surface.

2. Loosen the casing screws (see Figure: "Rear side of operator panel front with position of
interfaces and mounting slots", section: "Assembling OP 015 and PCU 50") and remove
the casing cover plate.

The display support with the keyboard controller (Fig. above) will be visible underneath
and, in a cutout of the mounting plate, the rear side of the USB interface (Fig. below).

3. Disconnect the membrane connectors of the operator panel front keyboard from sockets
X7, X8 and X10 (see note below for procedure).

4. Disconnect the membrane connection of the USB connection cable (Fig. below; see note
below for procedure).

Operator control components
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8.6 Replacement parts

8-14

© N o o

Remove the screws of the display support and lift it off.
Pull the USB interface off its seat and insert it into the replacement operator panel front.

Place the display support on the replacement operator panel front.

Assemble the operator panel front in reverse order.

Note

Descriptions of how to disconnect and connect the membrane connector can be found in
section: "Connection Conditions," section: "Handling membrane connectors."

When tightening the screws, observe the torques (refer to the Section: "Technical data").

Figure 8-8  USB interface viewed from the operator panel rear side

(1)
)
©)
4)

Display support

USB membrane line (see Fig above)
USB port

Fastening screw M4

Operator control components
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9.1

Validity

Features

Description

The SINUMERIK OP 015A operator panel front and 15" TFT color display with a resolution
of 1024 x 768 pixels (XGA) features a 62-key membrane keyboard with 2 x (8 + 2) horizontal
and 2 x 8 vertical softkeys and an integral mouse. The 2 x 8 vertical softkeys can be used as
direct keys.

The operator panel front is secured from the rear using special clamps supplied with the
panel.

The description below applies to the OP 015A operator panel front
(order number 6FC5203-0AF05-0AB0)

19" mounting format, 8 HU (height units)

Panel cutout (W x H): 450 x 335 mm

Slight mounting depth

15" TFT flat screen (color) with resolution 1024 x 768 pixels

Membrane keyboard with alphabetic, numeric, cursor, and control keypad
Soft keys/direct keys:

— 2x (8 + 2) horizontal rows of keys with softkey function

— 2 x 8 vertical rows of keys with softkey and direct control key functions

— Direct control keys via direct control key module (optional), PP031 MC or directly
connectable to the 1/0s

Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

Integrated mouse

Status LEDs for power supply and overtemperature
USB front interface (USB 1.1)

Degree of protection IP65 (front side)

Attachment: tension jacks at the rear

Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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9.2 Operator controls and indicafors

9.2 Operator controls and indicators
9.21 View
(1 @)
(4)
(5)
e ©
— @)
(14) (13) (12) (10) 9) (8)

Figure 9-1 Front view of the OP 015A operator panel front

(1)  Status LED: POWER
(2)  Status LED: TEMP

(illuminated LEDs indicate increased wear)

3) Softkeys and direct keys
(4) Alphabetic key group

(5) Numeric key group

(6) Cursor key group

(7) Control key group

(8) Mouse

9) Etc. key

(10)  Area switchover
(11)  Softkeys

(12)  Machine area

(13) Recall

(14)  Front USB interface

9-2
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9.2 Operafor controls and indicafors

9.2.2 Keyboard

Several keys and key pads are installed on the operator panel front:

The alphabetic key group contains the letters A - Z and the space character for entering
text.

The numeric key group contains the digits 0 - 9, the "-", "+", "=" characters, the slash "/",
and the decimal point for entering numeric characters and operators.

The cursor key group is used to navigate on the screen.
The control key group includes special functions.

The mouse comprises the actuation field (corresponds to the function of a tracker ball)
and two mouse keys for navigation.

The area switchover shows the main menu.

The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
The softkeys call up functions that are available on screen via a menu bar.

The machine area key switches directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
)
Esc End
ANt END
CANCEL
{0 F11 «— Backspace
CHANNEL BACKSPACE
@ F12 _ Tab
HELP TAB
L Space G (only intended for internal
SHIFT keyboard changeover)
E Home CTRL Ctrl key
WINDOW
Page Alt ke
= ge up ALT y
uP
Page down Delete
= 9 DEL
DOWN
Cursor up @ Insert
A INSERT
Cursor left -4 Enter
< 2
> Cursor right /\ F9
v Cursor down (= F10
MENU
SELECT

Operator control components
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9.3 Interfaces

9.23

9.3

Front

9-4

Key Function corresponds to PC Key Function corresponds to PC
key function key function
Q 5 (in numeric key group) A .. Z <Shift> A, ..., Z
SELECT
> <Shift> F9 E <Shift> F10
MACHINE

Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide

/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI
Advanced

Caution
You may do irreversible damage to your TFT display if the screen saver is not activated.

Interfaces

The OP 015 operator panel front has the following interfaces:

USB 1.1 to connect an external keyboard or mouse (see figure in section: "Control and
display elements" --> "View")

Note

Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.

For industrial use, components with a higher degree of certification are recommended.

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1



Operator panel front: OP 015A

Rear side

9.3 Interfaces

Two cables for connecting the PCU (see figure below):

— 1/0O USB cable K1 (ribbon cable):
All signals that are used for the display interface and the connection of operator panel
fronts (e.g. supply voltages)

— Display cable K2

Under the cover interface cover:

Direct control key interface X11: Signals from the 16 "vertical softkey" direct control keys

Interface X12 (reserved)

®)
(4)

)

Figure 9-2  OP015A - Connections on rear side of housing: Connections to the PCU

M
@)
@)
(4)
®)

Direct control key interface X11
Interface X12 (reserved)
Interface cover

Display cable K2

I/O USB cable K1

Pin assignment and assignment of keys

Information on this can be found in chapter: "Direct control key module".

Operator control component

S

Manual, Edition 03/2006, 6FC5297-7AA50-0BP1 9-5



Operator panel front: OP 015A

9.4 Mounting

9.4 Mounting

9.41 Preparation for mounting

Table 9-1 Dimensions of the mounting hole (see figure)

Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting wall surface
PCU 50 127 + 10
PCU 70 450 335 167 + 10

Thanks to the tension jacks on the OP 015A, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

1.5min-6 max.,

Seal
area

Pressure points for

E ) | tension jacks
|

335+1
|
i
N
i
|
i
i
i
i
|
i
i
i
|
i
i
i
i
¥
!
|
i
|
|
i
i
i
|
i
i
i
i
|
i
i
i
|
i

(Lozizy

1761 H 19741

Tension jacks with setscrews

Mounting wall
In seal area

Figure 9-3  Dimension sheet for installing the OP 015A operator panel front

Operator control components
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9.4.2 Assembling an OP 015A and a PCU

9.4 Mounting

)

)

Figure 9-4  OP 015A rear side

(1)
)
@)
(4)
®)
(6)
@)

Casing screws (1x concealed under cable K1)
Mounting slots for PCU lugs

Slit for inserting softkey labeling strips

Display cable (K2)

I/0 / USB cable (K1)

Cover plate for keyboard controller connections
Retaining screw for the cover plate

If you want to combine the OP 015A with a PCU and possibly a direct control key module
(see section: 'Direct control key module"), assemble the components before installing them
on the mounting wall.

Operator control components
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9.4 Mounting

Procedure

9-8

(1) PCU

1. Place the front end of the OP 015A on a soft,
horizontal support (4) to avoid damaging the
surface of the operator panel front.

2. Remove the interface cover (2) of the PCU.

3. Position the PCU so that the mounting lugs
(3) engage with the OP 015A.

(2) Interface cover of the PCU (cover plate removed)

(3) Mounting lugs
(4)  Mounting support

(1) I/O USB cable K1
(2) Display cable K2

4. Connect the cable connectors K1 and K2 to
the interfaces of the PCU.

5. Make sure that you hear the connectors lock
in and that the locks are closed (see marked
rings)

»

. Swing the PCU in the direction of the OP
015A, making sure that the cables are folded
correctly.

Operator control components
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9.4 Mounting

7. Secure the PCU with two knurled-head
screws (1) at each end of the two mounting
angles (torque: 1.8 Nm).

To tighten the screws, use a torque
screwdriver (e. g. FACOM A.302A, tightening
torque, max.: 1.8 Nm).

943 Mounting on the mounting wall
The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation.

For more detailed information, please refer to the relevant PCU sections and section: "Heat
dissipation.”

Notice
Permitted mounting position: deviating by up to 5° from the vertical.

This value can be further restricted by insalled components (PCU, video link receiver, ...).

Procedure

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see figure:. "Dimension sheet for installing the operator panel front",
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the twelve tension
jacks by tightening the setscrews (torque 0.5 Nm).

Operator control components
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9.4 Mounting

297

17.3

PCU swiveled by 90°

Mounting bracket
|

358.1

Ll PCU in end position

126.6

i | I I I I I
i Mounting bracket

==

60.9

e
-
[E

]
£

.,

93 315

OP 015A

53.8 31.2 TP 015A

75.2 51.8

*) bottom: Mounting bracket with hinged catches

Figure 9-5  Attaching the PCU to the OP 015A operator panel front (viewed from above)

9-10
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9.4 Mounting

944 Softkey labeling

User-specific functions can be assigned to the two vertical softkey bars. Printed labeling
strips can be used to label the softkeys.

Blank labels are already factory-installed.

DIN A4 films are available for preparing the vertical strips. You will find the order number in
section: "Spare parts" - "Overview".

Procedure

1. Label the matte side of the film with a laser printer or another printer that allows "Film" to
be set as a printable medium.

2. Cut the printed labels along the preprinted lines.

3. Insert the labeling strips into the slits provided from the rear of the operator panel front
(refer to figure: "OP 015A Housing open" in section: "Spare parts" — "Replacement”.

Note

In order to facilitate insertion of the "Part1" strip when the PCU is mounted, it is
recommended that you

- unscrew the 4 retaining screws of the PCU and

- flip the PCU up.

Once you have inserted the strip, flip the PCU back to the operator panel and secure by
tightening the screws.

Operator control components
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9.5 Technical specifications

9.5 Technical specifications

9-12

Safety

Safety class

I1l; PELV acc. to EN 50178

Degree of protection per
EN 60529

Front: IP 65

Rear side: IPO0

Approvals

CE /cULus

Electrical data

Power supply (via I/0 USB
cable and display cable)

Display Backlight inverter

Logic / USB

Voltage
Current (typ./max. mA,
approx.)

49V-525V
420/700

12V +/- 5%
900/1100

50V-52V
350/ 1050

Power consumption

Typical, approx. 15
w

Maximum approx. 25 W

Mechanical data

Dimensions Width: 483 mm Mounting depth without PCU: 42 mm
Height: 355 mm Mounting depth with PCU 50: 127 mm *)
Depth: 53 mm Mounting depth with PCU 70: 167 mm *)
Mounting depth with TCU: 78 mm *)
Weight Approx. 8.4 kg
Max. tightening torques: Tension jack M3 screws: M4 screws:
screws: 0.8 Nm 1.8 Nm
0.5 Nm
Mechanical ambient Operation Transport

conditions (with PCU)

(in transport packaging)

Vibratory load

10 -58 Hz: 0.074 mm

5-9Hz: 3.1 mm

58-200Hz:1g 9-200Hz:1g
Shock load 59, 30 ms, 30 g, 6 ms,

18 shocks 18 shocks
Climatic environmental conditions

Cooling

By natural convection

Moisture condensation,
water spray and the
formation of ice

Not permissible

Air inlet without aggressive gases, dusts and oils
Operation Storage/shipping
(in transport packaging)

Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20 ...60°C

0...55°C (atrear) (cyclic)
Temperature change max. 10 K/h max. 18 K/h

Limits for relative humidity

5 ... 65% (annual mean)

5...95% at 25°C

Operator control components
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9.6 Spare parts
and max. 85% over
max. 2 months/year
Permissible change in the Max. 6%/h
relative air humidity
Display
Size / resolution 15" TFT / 1024 x 768 pixels
MTBF backlight typ. 50 000 h at 25 °C (dependent on the temperature)

*) measured from the (exterior) mounting wall surface; plus 10 mm clearance for cable
and ventilation

9.6 Spare parts

9.6.1 Overview
The diagram shows the OP 015A operator panel front dismantled into its individual parts.

The components provided with an order number are available as individual spare parts.

Operator control components
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9.6 Spare parts

()

(©)

Figure 9-6  Individual parts for the OP 015A operator panel front
Spare parts Order number Remarks
(1) | Operator panel front 6FC5248-0AF17-0AB0 | Without LCD unit, mouse, USB port

and keyboard controller

(DIN A4 films)

(2) | Keyboard controller
(3) | Background lighting with backlight inverter
Spare parts Order number Remarks
Direct control key module 6FC5247-0AF11-0AAQ
Mounting kit for direct key 6FC5247-0AF30-0AA0
module
(4) |LCD unit
(5) | Display support
Spare parts Order number Remarks
(6) | USB mouse 6FC5247-0AF01-0AAQ
(7) | Cap for the USB port 6FC5248-0AF05-0AA0 Set of 10
Tension jacks 6FC5248-0AF06-0AA0 Setof 9
Mounting bracket 6FC5248-0AF20_2AA0
Slide-in labels *) 6FC5248-0AF24-0AA0 Set of 3

*) The dimensions for production of film slide-in labels for softkey labeling can be seen in the
following diagram.

Operator control components
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Film (DIN Ad)

(50) 5
Part2| |Part1
+ +
+ +
N~
[e)]
N
+ +
+ +
Center of the key
+ +
+ /
+
9l 8
0
N
t +
|
(16)
210
Figure 9-7  Dimensions for vertical slide-in labels
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9.6 Spare parts

9.6.2 Replacement

A Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Operator panel front

When the operator panel front is replaced, the display, keyboard controller, mouse, and USB

port can be used again. They are therefore disassembled and re-assembled after the front
panel has been replaced.

Note

We recommend that the keypad controller be re-used so that the control parameters that
have been programmed-in are not lost.

Operator control components
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9.6 Spare parts

Dismounting individual parts from the operator panel front

1. Place the OP 015A on a soft, horizontal support.
Remove the retaining screw (1) from the cover
plate (2) and lift off the cover plate.

2. Loosen the 13 casing screws (see also figure:
"Rear side of OP 015A operator panel front" in
section: "Mounting" —» "Assembling OP 015A and
PCU")

3. Lift off the cover.

Operator control components
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9.6 Spare parts

(13)

(12) (11) (10) ©) (8)

(%)

(6)
@)

Figure 9-8

OPO015A Housing open

(M
)
@)
(4)
®)
(6)
(@)
(8)
9)
(10)
(1)
(12)
(13)
(14)
(15)

Screws (M4) for display support

Slide-in strips (Part1)

Display support

Slide-in strips (Part2)

Slide-in strips (Part3)

Slide-in strips (Part4)

USB interface

Display cable

Ribbon cable for keyboard controller / USB connection
Retainer for the mouse / keyboard controller cable
Port for the mouse

Cable plug for mouse / keyboard controller
Backlight inverter cable

I/O USB cable

Keyboard cable

Operator control components
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Backlight inverter cable

Connection of keyboard controller / mouse

Operator control components
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9.6 Spare parts

4. Remove the two cables to the backlight inverter
(to the left and right of the display support) by
raising the clips with a flat screwdriver and pulling
out the cables.

5. Disconnect the connection from the keyboard
controller to the mouse by carefully pushing the
plug back with a screwdriver.

6. Remove the retainer for the cable from the
keyboard controller to the mouse.
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9.6 Spare parts

Connection of keyboard controller / USB port

7. Disconnect the connection from the USB port to
the keyboard controller by pulling back the
terminal clamps to the left and right of the plug.

8. Remove the plug of the USB cable from the
keyboard controller.

9. Disconnect the 3 keyboard cables by pushing up
the terminal holders (1) on the keyboard controller
and pulling the keyboard cables from the bracket.

For detailed information about removal and
insertion of membrane connectors, see also
chapter: "Connection conditions" — "Handling
membrane connectors".

Operator control components
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9.6 Spare parts

Display supports

10. Remove the 12 screws (1) from the display
support.
For the arrangement of the screws on the display
support, refer to figure: "OP 015A Housing open".

11. Insert the USB ribbon cable in the direction of the
arrow through the opening and pull it out.

12. Lift off the display support.

13. Place the display support on its back side to avoid
damaging the display.

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1 9-21



Operator panel front: OP 015A

9.6 Spare parts

USB board

14. Remove the USB port by sliding up both retaining
clamps and pulling out the board.

Mouse board

15. Loosen the 4 screws (M3) on the bracket for the
mouse board. Lift off both the bracket and the
mouse board.

Operator control components
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9.6 Spare parts

Installing the individual parts in the operator panel front

1. Remove the transportation safety precautions (adhesive strip for securing cables) and the
screen protective sheeting from the inside.

2. Install the components in the new operator panel front in the order indicated:

15. Mouse board and bracket
14. USB board

Press the USB board into place until you
hear it lock into the retaining clamps.

Check the secured position of the USB
cable behind the guide pins (1).

13.-10. Display support

13. Bend the keyboard cables (1) back
slightly before inserting the display
support.
Otherwise, the keyboard cables
could become squeezed or
damaged, thus rendering them
inoperable.

11.  Insert the USB ribbon cable against
the direction of the arrow through
the opening and pull it out.

9. Keyboard cable
8.-7. Connection of keyboard controller / USB port

8. Ensure that the contact side (1) of
the USB plug faces up.

6.-5. Connection of keyboard controller / mouse
4. Backlight inverter cable
3.-1. Cover

Operator control components
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9.6 Spare parts

Note

Pay attention to the torques when tightening the screws (see section: "Technical
specifications").

Operator control components
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10.1 Description

The SINUMERIK TP 015A touch operator panel front and 15" TFT color display with a
resolution of 1024 x 768 pixels (XGA) and touch screen features a 62-key membrane
keyboard as well as 2 x (8 + 2) horizontal and 2 x 8 vertical softkeys and an integral mouse.
The 2 x 8 vertical softkeys can be used as direct keys.

The operator panel front is secured from the rear using special clamps supplied with the
panel.

Validity

The description below applies to the TP 015A operator panel front
(order number 6FC5203-0AF08-0ABO0)

Features
e 15" TFT flat screen (color) with resolution 1024 x 768 pixels
e Touch screen (analog resistive, 5-wire)
e Membrane keyboard with alphabetic, numeric, cursor, and control keypad
¢ Soft keys/direct keys:
— 2 x (8 + 2) horizontal rows of keys with softkey function
— 2 x 8 vertical rows of keys with softkey and direct control key function

— The direct control keys can be connected through the direct control key module
(optional) or directly to the 1/O peripherals

o Shift key for switchover to the second key level (not for switching over the letters, since
they are uppercase only)

¢ Integrated mouse

o Status LEDs for power supply and overtemperature
e USB front interface (USB 1.1)

o Degree of protection IP65 (front side)

o Attachment: tension jacks at the rear

e Can be combined with PCU, TCU, or Videolink receiver

Operator control components
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10.2 Operator controls and indicators

10.2 Operator controls and indicators

10.2.1  View
(1) @)
(14) (13)  (12) (10)

(4)

(%)

e ©

=8
(9) (8)

Figure 10-1  Front view, TP 015A operator panel front

(1)  Status LED: POWER
(2)  Status LED: TEMP

(illuminated LEDs indicate increased wear)

3) Softkeys and direct keys
(4) Alphabetic key group

(5) Numeric key group

(6) Cursor key group

(7) Control key group

(8) Mouse

9) Etc. key

(10)  Area switchover
(11)  Softkeys

(12)  Machine area

(13) Recall

(14)  Front USB interface

10-2
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10.2 Operator controls and indicators

10.2.2 Operation

The operator panel front is operated by

using the touch screen to select the application-specific functions, e.g. by touching one of
the displayed buttons.

Softkeys
Keys

Mouse

Caution

Do not touch the operating elements with pointed or hard objects. This may considerably
reduce their service lives.

10.2.3 Keyboard

Several keys and key pads are installed on the operator panel front:

The alphabetic key group contains the letters A - Z and the space character for entering
text.

The numeric key group contains the digits 0 — 9, the "-", "+", "=" characters, the slash "/",
and the decimal point for entering numeric characters and operators.

The cursor key group is used to navigate on the screen.
The control key group includes special functions.

The mouse comprises the actuation field (corresponds to the function of a tracker ball)
and two mouse keys for navigation.

The area switchover shows the main menu.

The etc. key allows for an expansion of the horizontal softkey bar in the same menu.
The softkeys call up functions that are available on screen via a menu bar.

The machine area key switches directly into the "Machine" operating area.

The recall key jumps back to the superordinate menu. One window is closed.

The key symbols used on the operator panel front appear below along with the
corresponding function keys on the PC keyboard.

Key Function corresponds to PC Key Function corresponds to PC
key function key function
o
Esc End

S END

CANCEL

i1 F11 -« Backspace
CHANNEL BACKSPACE

Operator control components
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10.2 Operator controls and indicators

\Y

MACHINE

Key Function corresponds to PC Key Function corresponds to PC
key function key function
ED F12 ;_" Tab
HELP TAB
L Space G (only intended for internal
SHIFT keyboard changeover)
E Home CTRL Ctrl key
WINDOW
Page u Alt ke
%I ge up ALT y
P
I%’ age down DEL Delete
DOWN
Cursor up 2 Insert
A INgT
Cursor left =% Enter
< =
> Cursor right /\ F9
v Cursor down F10
MENU
SELECT
Q 5 (in numeric key group) A .., Z <Shift> A, ..., Z
SELECT
<Shift> F9 M, <Shift> F10

10.2.4 Screen saver

If a screen with high contrast is displayed unchanged for longer than 1 hour, the screensaver
must be activated (screen switched dark) in order to protect the TFT display against so-
called "freezing" of the last displayed screen.

For more information see:
/BEM/: HMI Embedded Operator's Guide
/IAM/: IM2 Installation and Start-up HMI Embedded; IM4 Installation and Start-up HMI

Advanced

Caution

You may do irreversible damage to your TFT display if the screen saver is not activated.

10-4
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10.3

Front

Rear side

10.3 interfaces

interfaces

The TP 015A operator panel front has the following interfaces:

USB 1.1 to connect an external keyboard or mouse (see figure in section: "Control and
display elements" --> "View")

Note

Note that the electromagnetic compatibility of commercially available peripheral devices
operated via the USB port is usually rated for office use only.

For industrial use, components with a higher degree of certification are recommended.

e Two cables for connecting the PCU (see figure below):
— 1/0O USB cable K1 (ribbon cable):

All signals that are used for the display interface and the connection of operator panel
fronts

(e.g. supply voltages)
— Display cable K2

Under the interface cover:
o Direct control key interface X11: Signals from the 16 "vertical softkey" direct control keys

e Interface X12 (reserved)

@)

Figure 10-2 TP 015A - connections at the rear of the enclosure: Connections to the PCU

(1) Direct control key interface X11
(2) Interface X12 (reserved)

Operator control components
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10.4 Mounting

3) Interface cover

(4) Display cable K2
(5) 1/0 USB cable K1

Pin assignment and assignment of keys

10.4

10.4.1

10-6

Information on this can be found in the section: "Direct control key module".

Mounting

Preparation for mounting

Table 10-1  Dimensions of the mounting hole (see figure)

Used Width Height Depth + clearance (mm)
PCU type (mm) (mm) measured from the mounting panel surface
PCU 50 127 + 10
PCU 70 450 335 167 + 10

Thanks to the tension jacks on the TP 015A, drill-holes or screw holes are not needed.

This retaining method also affords a degree of protection IP65 (but only in conjunction with a
circumferential seal and when the protective USB cap is fitted).

Operator control components
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Operator panel front: TP 015A

10.4 Mounting

1.5 min - 6 max.
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Tension jacks with setscrews

2
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N
<
1761 H 19741 ~
56+1 | 57+1
i
L - ]
|
450+1 ;
Mounting wall
"1n seal area

Figure 10-3 Dimension sheet for mounting the TP 015A operator panel front
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Operator panel front: TP 015A

10.4 Mounting

10.4.2 Assembling TP 015A and PCU

@)

)

Figure 10-4 Back side of the TP 015A operator panel front

(1) Casing screw (1x concealed under cable K1)

(2) Mounting slots for PCU lugs

3) Slots for inserting softkey labeling strips

4) Display cable K2

(5) 1/0 / USB cable K1

(6) Cover plate for keyboard controller connections

(7) Retaining screw for the cover plate

If you want to combine the TP 015A with a PCU and possibly a direct control key module

(see section: "Direct control key module"), assemble the components before installing them
on the mounting wall.

Operator control components
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Operator panel front: TP 015A
10.4 Mounting

Procedure

1. Place the front end of the TP 015A on a soft,
horizontal support (4) to avoid damaging the
surface of the operator panel front.

2. Remove the interface cover (2) of the PCU.

3. Position the PCU so that the mounting lugs
(3) engage with the TP 015A.

(1) PCU
(2) Interface cover of the PCU (cover plate removed)
(3) Mounting lugs

(4) Mounting support

4. Connect cable plugs K1 and K2 to the
interfaces of the PCU.

5. Make sure that you hear the connectors lock
in and the that locks are closed see (marked
rings).

o ,
(1) 1/O USB cable K1

(2) Display cable K2

Operator control components
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Operator panel front: TP 015A

10.4 Mounting

6. Swing the PCU in the direction of the TP
015A, making sure the cables are folded
correctly.

7. Secure the PCU with two knurled-head
screws (1) on ends of each mounting angle
(torque: 1.8 Nm).

To tighten the screws, use a torque
screwdriver (e. g. FACOM A.302A, torque:
0.5-2.5Nm).

(1)  Knurled-head screws

10.4.3 Mounting on the mounting wall

Procedure

10-10

The clearance at the rear of the PCU must be at least 10 mm to ensure sufficient ventilation.

For more detailed information, please refer to the relevant PCU chapters and section: "Heat
dissipation.”

Notice
Permitted mounting position: deviating by up to 5° from the vertical.
This value can be further restricted by installed components (PCU, video link receiver, ...).

1. Insert the assembled components (operator panel front and PCU) from the front into the
panel cutout (see figure:. "Dimension sheet for installing the operator panel front",
section: "Preparation for mounting").

2. Secure the operator panel front in the panel cutout from the rear using the twelve tension
jacks by tightening the setscrews (torque: 0,5 Nm).

Operator control components
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Operator panel front: TP 015A

10.4 Mounting
==
/‘/’/ .
//’/ 1 = @
e
/'/ R
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'] ——d )
53.8 31.2 ?;,381155:
93 315 75.2 51.8
*) bottom: Mounting bracket with hinged catches

Figure 10-5 Mounting the PCU to the TP 015A operator panel front (as seen from above)

1044 Calibration of the touch screen

Whenever a new operator panel front is connected, the touch screen must be calibrated.

Procedure
For a description of calibration, refer to chapters:
e "PCU 50", section: "Calibration of the touch screen" or

e "PCU 50.3", section: "Start-up" — "Calibration of the touch screen".

Operator control components
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Operator panel front: TP 015A

10.4 Mounting

10.4.5 Softkey labeling

User-specific functions can be assigned to the two vertical softkey bars. Printed labeling
strips can be used to label the softkeys.

Blank labels are already factory-installed.

DIN A4 films are available for preparing the vertical strips. You will find the order number in
section: "Spare parts" - "Overview".

Procedure

1. Label the matte side of the film with a laser printer or another printer that allows "film" to
be set as a printable medium.

2. Cut the printed labels along the preprinted lines.

3. Insert the labeling strips into the slits provided from the rear of the operator panel front
(refer to figure: “TP 015A housing open” in section: "Spare parts" — "Replacement”.

Note

In order to facilitate insertion of the "Part1" strip when the PCU is mounted, it is
recommended that you

- unscrew the 4 retaining screws of the PCU and
- flip the PCU up.

Once you have inserted the strip, flip the PCU back down onto the operator panel and
secure it by tightening the screws.

Operator control components
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Operator panel front: TP 015A

10.5 Technical specifications

10.5 Technical specifications

Safety

I1l; PELV acc. to EN 50178

Safety class

Degree of protection per Front: IP 65 Rear side: IPO0

EN 60529

Approvals CE /cULus

Electrical data

Power supply (via I/O USB Display Backlight inverter Logic / USB
cable and display cable)

Voltage 49V-525V 12V +/-5% 50V-52V
Current (typ./max. mA; 420/ 700 900/1100 350/ 1050

approx.)

Power consumption Maximum approx. 25 W

Typical, approx. 15
w

Mechanical data

Dimensions Width: 483 mm Mounting depth without PCU: 42 mm
Height: 355 mm Mounting depth with PCU 50: 127 mm *)
Depth: 53 mm Mounting depth with PCU 70: 167 mm *)
Mounting depth with TCU: 78 mm *)
Weight Approx. 8.4 kg
Max. tightening torques: Tension jack M3 screws: M4 screws:
SCrews: 0.8 Nm 1.8 Nm
0.5 Nm
Mechanical ambient Operation Transport
conditions (with PCU) (in transport packaging)
Vibratory load 10 — 58 Hz: 0.074 mm 5-9Hz: 3,1 mm
58-200Hz:1¢g 9-200Hz:1g
Shock load 59, 30 ms, 30g,6ms
18 shocks 18 shocks

Climatic environmental conditions

Cooling

By natural convection

Moisture condensation,
water spray and the
formation of ice

Not permissible

Air inlet without aggressive gases, dusts and oils
Operation Storage/shipping
(in transport packaging)

Applicable standards EN 60721-3-3 EN 60721-3-1/-3-2
Climate class 3K5 1K3 / 2K4
Temperature limits 0 ... 45 °C (at front) -20...60°C

0...55°C (at rear) (cyclic)
Temperature change max. 10 K/h max. 18 K/h
Limits for relative humidity 5 ... 65% (annual mean) 5...95% at 25°C

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

and max. 85% over
2 months/year, max.

Permissible change in the
relative air humidity

Max. 6%/h

Display

Size / resolution

15" TFT / 1024 x 768 pixels

MTBF backlight

typ. 50 000 h at 25 °C (dependent on the temperature)

*) measured from the (exterior) mounting panel surface; plus 10 mm clearance for cable

and ventilation

10.6 Spare parts

10.6.1 Overview

The diagram shows the TP 015A operator panel front dismantled into its individual parts.

The components provided with an order number are available as individual spare parts.

10-14
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Operator panel front: TP 015A

10.6 Spare parts
()
Figure 10-6  Individual parts for the TP 015A operator panel front
Spare parts Order No.: Comments
(1) | Operator panel front 6FC5248-0AF17-0AB0 | Without LCD unit, mouse,

USB port and keyboard
controller

)

Keyboard controller

(3) | Background lighting with backlight inverter
Spare parts Order No.: Comments
Direct control key module 6FC5247-0AF11-0AA0
Mounting kit for direct key 6FC5247-0AF30-0AA0
module
(4) |LCD unit
(5) Display support
Spare parts Order No.: Comments
(6) |USB mouse 6FC5247-0AF01-0AA0
(7) | Cap for the USB port 6FC5248-0AF05-0AA0 Set of 10
Tension jacks 6FC5248-0AF14-0AA0 Setof 9
Mounting bracket 6FC5248-0AF20-2AA0
Slide-in labels *) (DIN A4 films) 6FC5248-0AF24-0AA0 Setof 3

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

10-16

*) The dimensions for production of slide-in film labels for softkey labeling can be seen in the
following diagrams.

Film (DIN Ad)

(50) 5
Part2| |Part1
+ +
+ +
N~
o))
N
+ +
+ +
Center of the key
+ +
+ /
+
©
N
[Te]
34
: +
[N
(16)
210

Figure 10-7 Dimensions for vertical slide-in labels
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Operator panel front: TP 015A
10.6 Spare parts

10.6.2 Replacement

A Caution

Parts must only be replaced by trained personnel (danger of damage to sensitive
components due to static electricity)!

USB cap / tension jack

The replacement of the USB sealing cap and tension jacks will not be described since it is
simple and self-explanatory.

Operator panel front

When the operator panel front is replaced, the display, keyboard controller, touch controller,
mouse and USB port can be used again. They are therefore disassembled and re-
assembled after the appropriate component has been replaced.

Note

We recommend that the keypad controller be re-used so that the control parameters that
have been programmed-in are not lost.

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

Dismounting individual parts from the operator panel front

1. Place the TP 015A on a soft, horizontal
4 support.

Remove the retaining screw (1) from the
cover plate (2) and lift off the cover plate.

2. Remove the 13 casing screws (see also
figure "Rear of TP 015A operator panel
front" in section: "Installation"—
"Assembling TP 015A and PCU")

3. LlIft off the cover.

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

(15)

(14) (13) (12) (11) (10)

Figure 10-8 TP 015A housing open

(1)
)
©)
4)
®)
(6)
@)
®)
9)
(10)
(11
(12)
(13)
(14)
(15)
(16)
(17)

Operator control components

Screws (M4) for display support

Slide-in labels (Part1)

Display support

Slide-in labels (Part2)

Touch controller

Retainer for the cable of the touch controller
Slide-in labels (Part4)

Slide-in labels (Part3)

USB interface

Display cable

Ribbon cable for keyboard controller/USB connection
Retainer for the mouse/keyboard controller cable
Port for the mouse

Cable plugs for mouse/keyboard controller
Backlight inverter cable

I/O USB cable

Keyboard cable

Manual, Edition 03/2006, 6FC5297-7AA50-0BP1
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Operator panel front: TP 015A

10.6 Spare parts

Touch controller

4. Remove the screws (M3) that are holding
the touch controller to the display support.
Do this with a TX10 screwdriver.

5. Remove the retainer of the touch
screen/touch controller cable with a flat
screwdriver.

6. Remove the plug connectors from the
touch controller by pushing in the retaining

lug.

Operator control components
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Operator panel front: TP 015A

Backlight inverter cable

Operator control components
Manual, Edition 03/2006, 6FC5297-7AA50-0BP1

10.6 Spare parts

. Remove the two cables to the backlight

inverter (to the left and right of the display
support) by raising the clamps with a flat
screwdriver and pulling out the cables.

. Disconnect the connection from the

keyboard controller to the mouse by
carefully pushing the plug back with a
screwdriver.

. Remove the retainer for the cable from the

keyboard controller to the mouse.
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Operator panel front: TP 015A

10.6 Spare parts

10-22

10.

11.

12.

Disconnect the connection from the USB
port to the keyboard controller by pulling
back the terminal clamps to the left and
right of the plug.

Remove the plug of the USB cable from
the keyboard controller.

Disconnect the 3 keyboard cables by
pushing up the terminal holders (1) on the
keyboard controller and pulling the
keyboard cables from the bracket.

For detailed information about removal and
insertion of membrane connectors, see
also chapter: "Connection conditions" —
"Handling membrane connectors".

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

Display support

13. Remove the 12 screws (1) from the display
support.
For the arrangement of the screws on the
display support, refer to figure: "TP 015A
housing open".

14. Before removing the display support,
secure the touch controller with a screw (1)
that you tighten by hand.

This ensures that the touch controller is
protected when storing the display support.
Otherwise, the touch controller could get
squeezed or damaged, thus rendering it
inoperable.

15. Insert the USB ribbon cable in the direction
of the arrow through the opening and pull it
out.

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

16. LlIft off the display support.

17. Place the display support down on its back
side to avoid damaging the display.

USB board

18. Remove the USB port by sliding up both
retaining clamps and pulling out the board.

Operator control components
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Operator panel front: TP 015A

10.6 Spare parts

Mouse board

19. Remove the 4 screws (M3) on the bracket
for the mouse board. Lift off both the
bracket and the mouse board.

Installing the individual parts in the operator panel front

1. Remove the transportation safety precautions (adhesive strip for securing cables) and the
screen protective sheeting from the inside.

2. Install the individual parts in the new operator panel front in the order indicated:

19. Mouse board and bracket
18. USB board

Press the USB board until you hear it
lock into the retaining clamps.

Check the secured position of the USB
cable behind the guide pins (1).

Operator control components
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Operator panel front: TP 015A
10.6 Spare parts

17.-13. Display support
17. Bend the keyboard cables (1)

back slightly before inserting the
display support.
Otherwise, the keyboard cables
could become squeezed or
damaged, thus rendering them
inoperable.

15. Insert the USB ribbon cable
against the direction of the arrow
through the opening and pull it
out.

12. Keyboard cable
11.-10. Keyboard controller/lUSB port connection

11. Ensure that the contact side (1)
of the USB cable faces up.

9.-8. Keyboard controller/mouse connection
7. Backlight inverter cable

6.-4. Touch controller

3.-1. Cover

Note

Pay attention to the torques when tightening the screws (see section: "Technical
specifications").

Operator control components
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Operator panel 15" TFT with VLE

11.1 Description

11.1.1 Validity

The following description applies to the following components:

Description

Properties

Order No.:

SINUMERIK operator panel front 15" TFT, width
416 mm, with mech. buttons with a videolink
receiver

For integrated installation

6FC5203-0AF50-0AA0

For distributed installation up to 10 m

6FC5203-0AF50-1AA0

For distributed installation up to 20 m

6FC5203-0AF50-2AA0

SINUMERIK 810D/840D machine control panel,
416 mm wide

Variant Milling, mech. keys, rapid traverse
and feed override, mouse, standard / US
layout

6FC5203-0AF50-3AA0

Variant Turning, mech. keys, handwheel
and feed override, mouse, standard / US
layout

6FC5203-0AF50-4AA0

SINUMERIK operator panel front, videolink
transmitter for distributed installation

1-10m

6FC5247-0AF20-0AA0

1-20m

6FC5247-0AF21-0AA0

SINUMERIK 810D / 840D mounting bracket for
mounting PCU and Videolink transmitter for
distributed configuration

Flat mounting

6FC5248-0AF20-0AA0

Upright mounting

6FC5247-0AF20-1AAQ

SINUMERIK 810D/840D mounting bracket

Mounting of PCU behind operator panel
front

6FC5247-0AF20-2AA0

Videolink cable for connection between display
unit and Videolink transmitter with detachable
connection housing

10m 6FX2002-1VL01-1BAQ")
15 m 6FX2002-1VL00-1BF0")
20m 6FX2002-1VL00-1CA0")

1) ...-1XX0: XX'is the length code: A =0, B =1, etc.

Operator control components
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Operator panel 15" TFT with VLE

11.1 Description

11.1.2 Overview

The 15" TFT operator panel (416 mm wide) comprises
e an operator panel front with preassembled videolink receiver,
e a machine control panel (MCP) with CNC keyboard (QWERTY) with integrated mouse.

The PCU belonging to the overall system (see Section: "Operating and Display Elements" -
"View of Function Blocks") is mounted separately from the operator panel (distributed
configuration).

Caution

The PCU should not be mounted in the "air flow downward" position (i.e. the interfaces at the
top) to prevent heat accumulation.

Communication is implemented between the NC controller and PCU, operator panel front
and MCP using MPI, USB and videolink transmission technology (see Section: "Control and
Display Elements" --> "View of Function Blocks").

Note

Where the Windows NT operating system is used, the USB interface only supports
keyboards and mouse units.

If other USB devices are used, the noise immunity of the entire system may be reduced. The
end user takes responsibility for the use of such devices.

The operator panel front consists of a 15" display with horizontal and vertical softkeys (in the
form of short-stroke keys) with preinstalled videolink receiver.

In the case of turning and milling technologies, the MCP keys are labeled differently, the
displays on the operator panel front are different and a handwheel instead of the second
override switch is provided for the turning variant.

Operator control components
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Operator panel 15" TFT with VLE
71.1 Description

11.1.3 System Features

Operator panel

The operator panel (see Section: "Control and Display Elements" --> "View of Function
Blocks") consists of

e an operator panel front with integrated operator control functions in the form of vertical
and horizontal softkeys and a preinstalled videolink receiver, and

e a machine control panel with integrated CNC keyboard

Communication

Since the PCU is installed physically separated from the operator panel (distributed
configuration), a data transmission path has been created:

e The operator panel (operator panel front + MCP) communicates with the PCU via a cable
and a videolink transmitter. The image data is transmitted by means of videolink
technology and the keyboard data by USB technology.

As a result, the PCU and operator panel can be installed up to 20 m apart (XGA
resolution).

e The NC and MCP functions on the operator panel communicate via MPI.
e NC and PCU also communicate by means of MPI.
e Only TFT displays (12" and 15") are supported

e Hardware support for USB only for Version 1.1 and earlier

EMERGENCY STOP key

There is an EMERGENCY STOP button on the operator panel. This also has to be wired up
(see Fig: "Block diagram of emergency stop button", paragraph: "Mechanical Design" -
"Machine Control Panels")

Power Supply
The operator panel and PCU must be supplied with 24V.

Note

To prevent error messages when the PCU is booted, the operator panel front and PCU
should be switched on simultaneously using the 24V supply.

Operator control components
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Operator panel 15" TFT with VLE

11.1 Description

11.1.4
11.1.4.1

Mechanical design

Operator panel front
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Figure 11-1

(1)

Video link receiver

Front, side and rear views
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Operator panel 15" TFT with VLE
71.1 Description

(4)

Figure 11-2 Rear view of the operator panel front with premounted videolink receiver

(1) Video link receiver

(2) Keyboard interface

3) Power Supply

(4) Supporting plate

(5) Sockets for video link cables
(6) 2x USB-A

(7) Operator panel front

11.1.4.2 Machine control panels

Milling MCP

Front and side view

Operator control components
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Operator panel 15" TFT with VLE

11.1 Description
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Figure 11-3  "Milling" MCP

(1) Threaded bolt M5 (for detailed view, see "Threaded Bolts")

The following figure shows the rear view of the milling MCP and the turning MCP with the
position of the connections, the S3 programming switch and the status LEDs H1 to H4

Operator control components
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Operator panel 15" TFT with VLE
71.1 Description

X302

X301 X3083/4

D
. N
(1)

X401

H4 H3 H2 H1

Figure 11-4  Rear view of the milling MCP and turning MCP

1) Ground connection (M5 threads)

The meaning of the status LEDs and assignment of DIP-fix switch S3 is given in the tables
below.

Table 11-1  Meaning of status LEDs

No. | Color Meaning

H1 Red Hardware faults

H2 Red Temperature error

H3 Green Power OK

H4 yellow Interface operator panel front active

Table 11-2  Assignment of DIP Fix switch S3

1 2 3 4 5 6 7 8 Meaning / value Meaning / value
Baud rate
On 1.5 MBaud
Off 187.5 kBaud
Transmission cycle | Reception monitoring
time
on off 200 ms 2400 ms
off on 100 ms 1200 ms
off off 50 ms 600 ms
Bus address

Operator control components
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Operator panel 15" TFT with VLE
11.1 Description

Off 0
off Ion 1
off
Off 2
on - lon 3
off Off 4
off |on 5
on
Off 6
on  \on 7
Off 8
off |on 9
off
Off 10
on  \on 11
on Off 12
off |on 13
on
Off 14
on  \on 15
On Interface MPI customer operator panel
Off | Series HW

Threaded bolt

Welded threaded bolts are used instead of drill holes with press-in sleeves to secure the
operator panel front and the MCP.

1 (2)
( )\ ~_ [

0
=

10

4o

Figure 11-5 Bolt for securing operator panel front and MCP

(1) Threaded bolt M5
(2) Spacer ring
3) Front panel
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Operator panel 15" TFT with VLE

71.1 Description

EMERGENCY STOP key

The emergency stop key wiring is shown in the block diagram below.

Figure 11-6  Block diagram of emergency stop button

Turning MCP
The turning MCP only differs from the milling MCP by
¢ a handwheel in place of the second override switch and

o different keys

Operator control components
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Operator panel 15" TFT with VLE

11.1 Description
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000 0005,
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Figure 11-7  "Turning" MCP

(1) Exchangeable keys
(2) Threaded bolt M5 (for detailed view, see "Threaded Bolts")
(3) Exchangeable key caps

11.1.4.3 Videolink transmitter
PCU 50 with attached videolink transmitter

Operator control components
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Operator panel 15" TFT with VLE
71.1 Description
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(1) Mounting bracket

(2) Mounting screws for the video link transmitter
3) Videolink transmitter

You can find the mounting instructions in the section: "Mounting" - "Videolink transmitter".

11.14.4 Cable
1. Video link cable
— 10 m: Order No. 6FX2002-1VL01-1BAOQ
— 15 m: Order No. 6FX2002-1VL00-1BF0
— 20 m: Order No. 6FX2002-1VL00-1CAQ0
2. MPI cable

— MPI/PROFIBUS cable (cut-to-length) and connector from Siemens

Operator control components
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Operator panel 15" TFT with VLE

11.2 Operator controls and indicators

3. USB connection cable between X205 (operator panel front ) and X301 (MCP):

— 10-pole ribbon cable with fitted socket connectors (supplied with operator panel front)

Figure 11-8 Video link cable

11.2 Operator controls and indicators

11.21 View of function blocks

The entire system is shown in the schematic diagram in the figure.

Operator control components
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Operator panel 15" TFT with VLE

11.2 Operator controls and indicators

Operator panel front with videolink receiver
Video link 1.
3. | Videolink with USB
Sending X101 ]:[ X20 O
stations =
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Figure 11-9  Function blocks of SINUMERIK operator panel 15" TFT (width 416 mm)

1. Operator panel front with videolink receiver behind the operator panel front (not visible in the
figure)

2. MCP with QWERTY keyboard and machine control panel (MCP)
3. Videolink transmitter

4. PCU

5. NC unit

Function blocks 1 to 3 are the subject of this hardware description.
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Operator panel 15" TFT with VLE

11.2 Operator controls and indicators

11.2.2 Description of the function blocks

11.2.2.1  Operator panel front

¢ Resolution:
e Control elements:
¢ Interfaces:

e Dimensions:
e Edge of support:

e Attachment:
e Seal:
e Degree of protection:

11.2.2.2  Machine control panel for turning and milling

1. QWERTY keyboard area

The QWERTY keyboard features:

XGA (1024x768 pixels), 15" TFT
Horizontal and vertical softkeys
Inputs:

- 1 x videolink MDR 36
-1xUSBB
- 1 x 24V power supply, 3-pole terminal

Outputs:

- 1 x plug connector 2x5-pole with interlock
-2 x USB-A

WxHxD (in mm): 416 x 382 x 65

Top/bottom: 18 mm
Right/left: 16 mm

Four welded-on threaded bolts M5
To be provided by customer
Max. IP54 at front / IPOO at rear

o MF2 keyboard (without function keys)
e Operating area keys: MACHINE, PROGRAM, OFFSET, PROGRAM MANAGER,

ALARM and CUSTOM

e Other keys: ALARM CANCEL, HELP, GROUP CHANNEL, INSERT, SELECT and

NEXT WINDOW
¢ Integrated mouse

2. MCP area
The MCP features:

o 54 keys (technology-specific and manufacturer-specific)

e Turning:

— 1 x feed override (0 - 120%, 23 latched positions)
— 1 x handwheel (100 pulses/revolution), approx. 60 mm wheel diameter

o Milling:

— 1 x feed override (0 - 120 %, 23 latched positions)
— 1 xrapid traverse override (0 -100%, 23 latched positions)
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Operator panel 15" TFT with VLE

Operator control components

11.2 Operator controls and indicators

Other components of the machine control panel
¢ 1 x emergency stop button, 2-channel (small)
e 1 xilluminated pushbutton, machine 'ON' (22 mm system)

Interfaces

e Inputs:
— 1 x plug connector (2x5-pole) with lock
- 1xUSBB2

1 x MPI interface, Sub-D, 9-pole
— 1 x 24V power supply: terminal (3-pole)
e Outputs:
- 2x USB-A
— 2 x4-pole (reserved for optional interfaces, not equipped in series production)

Dimensions
o WxHxD (mm): 416 x 370 x 107 (turning) / 84 (milling)

Mounting
e Four welded-on threaded bolts M5

Seal
e To be provided by customer

Degree of protection
e Max. IP54 at front, IPOO at rear
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Operator panel 15" TFT with VLE
11.2 Operator controls and indicators

11.2.2.3 Videolink transmitter

1. Videolink transmitter 1 ... 10 m
e Function: Transmitter module for video transmission

¢ Interfaces:

— Inputs:
1 x plug connector (20-pole) with lock
1 x plug connector (26-pole) with lock

— Outputs:
1 x videolink MDR 36 for 1, ..., 10 m (max. 20 m) (video data plus USB
signals)
1xUSBA

2. Videolink transmitter 1 ... 20 m
e Function: As above, plus ExtremeUSB for 20 m and branch for second operator
panel front with videolink output for 1 to 20 m

e Interfaces:
— Outputs

2 x videolink MDR 36 for 1, ..., 15 m (max. 20 m)
2x USB-A

11.2.2.4 Internal operating displays (LEDs)

The following tables give an overview of the LEDs for indicating the operating statuses of the
transmitter and receiver.

Sending stations

Table 11-3  Operating status indicators on the transmitter

Description Color Source Meaning
+3V3 Red On ExtremeUSB module + 3.3 V supply OK
+5V Red at X21/22/23 +5V supply OK
H1 Green ExtremeUSB module at Host OK
H2 Green X21/22/23 Link OK
+3V3 Red On ExtremeUSB module + 3.3 V supply OK
+5V Red at X11/12/13 + 5V supply OK
H3 Green ExtremeUSB module at Host OK
H4 Green X11/12/13 Link OK

Operator control components
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11.2 Operator controls and indicators

When the ExtremeUSB line is operating properly, both green LEDs of the transmitter module
(LEX) and both green LEDs of the receiver module (REX) light up on the videolink
transmitter.

Receiver

Table 11-4  Operating status indicators on the receiver

Description Color Source Meaning
+3V3 Red On the ExtremeUSB module + 3.3 V supply OK
+5V Red + 5V supply OK
H1 Green ExtremeUSB module USB port OK
H2 Green Link OK
H3 Green OpenLDI receiver Video interface (OpenLDI) active
H4 Green +12V,+33V,+5V Power o.k.
of the power unit

When the ExtremeUSB line is operating properly, both green LEDs of the transmitter module
(LEX) and both green LEDs of the receiver module (REX) light up