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Preliminary Remarks

Notes for the Reader

The SINUMERIK 880 Installation Guide is subdivided into two separate manuals:

e Installation Instructions
* Installation Lists

The "Installation Instructions” discuss the installation and start-up procedures, from installation
of the system through to the testing of the most important functions.

The supplementary manual, which is entitled "SINUMERIK 880, Installation Lists”, provides
additional aids in the form of lists and detailed information on NC and PLC machine data and
setting data as well as lists of control and programmer alarms.

The installation instructions and lists apply to a specific software version only. A new
installation guide is required for each new software version. Old installation guides can be used
only in part for new software versions.
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09.90 1 Preconditions and Visual Inspection
1.1 Preconditions

1 Preconditions and Visual Inspection

1.1 Preconditions

The following preconditions must be satisfied prior to commissioning:

» Electrical and mechanical installation of the machine must have been completed and the
axes prepared for operation.

These points are to be confirmed by the customer.
e Customer PLC program is operational and pretested.

* Measuring system has been installed and wired as far as the SINUMERIK
(see Section 1.2.3).

» Cables are connected to the machine. Cable shields run to the controller neutral point as
specified in the Interface Description. Flexible earth wires have been installed
(see Section 1.2.2). Check that the earthing concept has been kept to!

»  Customer personnel support for work on the interface unit, work on machine, machine
operation, customer-generated PLC program and the UMS configured by the customer is
guaranteed.

Recommendation:

First limit travel ranges (greater clearance distances) by displacing the end stop
("EMERGENCY STOP" cam).

* The specified machine data must be available.

» Test tapes must be available for checking machine-specific functions.

1.2 Visual inspection
1.2.1 Notes on handling modules

»  Synthetic or rubber soling, and in particular synthetic flooring and carpeting, may produce
static charging amounting to several kV in human beings. Integrated circuits are sensitive
as far as any high-voltage discharge is concerned.

» Even with the controller disconnected, static charging may cause damage, e.g. short-
circuiting across the VCC RAM printed conductors which may corrupt the data in the
buffered CMOS RAM memories or burn out the printed conductors.

» ltis critical therefore that attention should be paid to the notes below during visual
inspection and throughout the entire commissioning process in order to prevent damage as
a result of incorrect handling.

* Never touch the printed conductors and components without first discharging on an
earthed system part.

» Modules and power supply cables should only be withdrawn or inserted with the controller
disconnected.

Note:

When replacing modules or in the event of a fault during commissioning, all ICs in sockets
must be checked for correct location and fit.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 1-1
SINUMERIK 880, SW1-6 (IA)



1 Preconditions and Visual Inspection 11.91
1.2.1 Notes on handling modules

Special notes on handling modules with MOS chips

MOS is a technology used to manufacture LSI digital circuits. "MOS" stands for Metal-Oxide
Semiconductor.

The principal advantages of MOS technology are as follows:

e Simple transistor design
¢ High component density
e Extremely low power consumption.

Special safety regulations apply to modules with MOS chips. For this reason they are specially
marked:

Identification on Caution!
packaging: Observe safety MOS
regulations!
Caution!

The printed circuit board is fitted with MOS chips. To prevent these chips from being
irreparably damaged, equipotential bonding must be ensured prior to installing the PCB.
Remove the PCB together with the conductive foam plastic from the packaging and touch an
earthed system part. do not touch the printed conductors and components!

Identification on printed circuit board:

nwo<L

Additional notes:

« Do not open the special packaging unnecessarily

e Store only in the black (conductive) foam plastic

« Do not bring into contact with plastic materials (possibility of static charging)
e Disconnect power supply prior to installation and removal.

1.2.2 Earthing

Proper earthing to divert external malfunctions is vital for trouble-free operation. It must be
ensured that the earth wires are not kinked and have the necessary cross-section (see also
Interface Description, Part 2 and Operating Instructions).

Earthing must be carried out as described in the "SINUMERIK 880 Instruction Manual” and the
"Distributed Machine 1/0 Devices Instruction Manual” (extract from the Instruction Manual).

1-2 © Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
SINUMERIK 880, SW1-6 (IA)



09.90

1 Preconditions and Visual Inspection
1.2.2 Earthing

Earthing concept (extract from the Instruction Manual)

» Earthing meets the requirements of the DIN VDE 0160.

» The same earthing concept applies to the NC, PLC, drives and machines.

* The earth connections are routed to a central earthing point in a start layout.
» Equipotential bonding of the external components is by means of the equipotential bonding

strip.
» Safety earth terminal.

l 10 mm2

External
input/output
modules

Interface module
for handwheels

Central controller

Machine control panel

Transistor,
thyristor or threephase

AC power controller

Safety earth
connector

35 mm2

Equipotential bonding strip

Switching Machine
cabinet bed

Example of equipotential bonding strip location (earthing concept)

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02

SINUMERIK 880, SW1-6 (IA)



1 Preconditions and Visual Inspection 09.90
1.2.3 Position encoders

1.2.3 Position encoders

Particular attention is to be paid to the prescribed installation of the graduated scales (air gap
etc.) and the pulse encoders (coupling) (see also Installation and Adjustment Instructions of
the Manufacturer).

Check for correct wiring and fixed location of the connectors.

If the customer has inserted adapter plugs in the measuring circuit lines, a check must be
made for proper connection, strain relief and above all the prescribed shielding.

Other makes of position encoder may result in inaccuracy and surface quality problems
beyond our control.

See Section 8.1.2 for the characteristics of digital measuring systems with a differential output.

1.2.4 Cable laying

It should be ensured as far as possible that power cables and control cables are isolated. Do
not produce earth loops since such loops or non-regulation earthing may generate a ripple
voltage affecting the speed controller setpoint. Smooth running at minimum speeds is then no
longer guaranteed.

Check that the cables are properly run and that trailing cables are correctly laid. Any kinking
must be avoided. Comply with the permissible bending radii.

1.2.5 Cables

Check all cables in accordance with the cable and equipment overview (see Interface
Description, Part 2). This applies particularly to cables produced by the cables produced by
the customer.

A random check should be made on at least one connector. Particular attention must be paid
to conductive elastomer connections.

In the event of failure to comply with our guidelines, the responsible sales point must be
advised and any necessary corrective measures instigated.

1.2.6 Shielding

The overall shields of all cables running to or from the controller must be earthed at the
controller via the connectors (see Interface Description, Part 2). Only SINUMERIK connectors
are permissible because other connectors cause interference.

1.2.7 Interference suppression

All d.c. and a.c. relays must be interference-suppressed using suitable means, as must a.c. or
three-phase motors (e.g. lubricating pumps and the like). Observance of the prescribed
measures for interference suppression should be checked on a random basis (also refer to the
Instruction Manual).
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11.91 1 Preconditions and Visual Inspection
1.2.8 Operator panel

1.2.8 Operator panel

Check that the pushbuttons, keys, lamps, symbols and screen are in order.

It is imperative for operation of the SINUMERIK 880 that the operator panel is connected to the
central controller by means of optical fibres or copper cable. The COM CPU and OP CPU
(operator panel CPU) cannot be started up without the connecting cable.

(See Interface Description, Part 2 for cables).

The link to the central controller can also be displayed on the operator panel (see Section 13).

1.2.9 Overall condition

Check the module mounts and cover plates.

Check that the front panel screws have been tightened (M connection).
Check that the accessory pack is complete.

Check that all unassigned slots have a blanking plate.

The accessory pack must contain the following:

* Log book

* Complete parts list (The parts list is included with the original delivery note and must be
inserted in the log book).

» Transparent covers and symbols for customer keys.

* Instruction manual

»  Delivery bill with the options ordered.

1.2.10 Batteries

The battery for the NC and PLC data memory (internal PLC) is located on the bottom right-
hand side in the central controller. It is accessible from the front for replacement purposes. To
this end the cover on the power supply unit must be moved downwards. The battery should
only be replaced under power so that the stored data (part programs, setting data, ...) is not
lost.

The battery voltage is continuously monitored. Alarm 1 is displayed on the NC screen if the
voltage drops below 2.7 V. In this case the control must not be switched off until a new battery
has been inserted.

Battery type:

Unit end 1990: 3.4 V/5 Ah From beginning 1991: 3 alkali batteries
TL 2200 1.5V (baby)
IEC-R-14 (baby cell)
guaranteed life one year

The battery for the machine data memory is soldered in position on the machine data card.
This card is located on the dualport or multiport. Alarm 6 is displayed on the screen if the
battery voltage drops to such an extent that buffering of the NC MDs is no longer guaranteed.
The typical service life of the battery on the machine data card is 5 years (2 years
guaranteed). It may only be replaced together with the 128k-RAM (6FX1134-2BA).

Since 9/89 a machine data card has been used which no longer has a soldered-in battery but
is backed up by the central battery.
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1.3 Export version

1.3 Export version

The following functions cannot be set on the SINUMERIK 880TE and SINUMERIK 880ME
controls:

e 2nd/4th serial interfaces (C 62)

e 3D machining (C 61)

¢ Selecting 2D interpolation (from Software Version 04: 3D interpolation) in more than two
channels at a time causes the machine to shut down with alarm 81: "More than two 2D
interpol.". The interface signal "mode group ready" is cancelled with all mode groups.
Machining can only be resumed after the NC has been switched off and powered up
again.

« If the option computer link (via active serial interface) is available only the first or third
serial interface on the control can be operated.

e Computer link via SINEC H1 option.
e up to software version 2:

Input/position control resolution 0.0001 mm/0.00005 mm
Input/position control resolution 0.00001 inch/0.000005 inch

* from software version 3:

Input resolution < 10-3 mm/degrees
Input resolution < 10-4 inch/degrees

Conversion from the export version to the normal version and vice versa can only be
performed by the Geratewerk Erlangen (GWE).

From Software Version 3 the export version differs from the normal version in the system
program EPROMs of the COM area.

1.4 Export version for China (Software Version 3 only)

The following functions cannot be set on the SINUMERIK 880TEC and SINUMERIK 880MEC
controls:

e 2nd/4th serial interfaces (C 62)

e 4D machining

« Selecting 3D interpolation in more than two channels at a time causes the machine to shut
down with alarm 81: "More than two 3D interpol.”. The interface signal "mode group
ready"” is cancelled with all mode groups. Machining can only be resumed after the NC
has been switched off and powered up again.

« If the option computer link (via active serial interface) is available only the first or third
serial interface on the control can be operated.

e Computer link via SINEC H1 option
+ from Software version 3:

Input resolution < 10-3 mm/degrees
Input resolution < 10-4 inch/degrees

Conversion from the export version for China to the normal version and vice versa can only be
performed by the Geratewerk Erlangen (GWE). The export version for China differs from the
normal version in the system program EPROMSs of the COM area.
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08.89 2 Installation Checklist

2 Installation Checklist

880 M 880 T F-Nr.

880 N

Installation sequence

Section 1 of the Installation Guide, Interface Description Part 2 and the information
presented in the Instruction Manual must be carefully observed!

Copy the installation checklist, fill it out, and enclose it in the log book after installation.
Make a cross next to Yes or No after each section has been completed.
Enter all required values where stated.

Information relating to the individual sections is provided in the Installation Guide.

Initial installation
NamMe e Office i Date .....cvvvivvennes
Manufacturer ....ccvvciiiiiiiiiiii s AJArESS it e

Re-installation

Name office  .vviviiiiinn Date .....ovvvvennnn.
Customer . AdAreSS ..vvviiiiiiiii
1. Are the prerequisites for installation per Section 1 fulfilled? Yes |:| No |:|

2. Visual inspection: Mains connection, EMERGENCY STOP,
grounding concept, grounding of the
position encoders, cabling, shielding,
external machine control panel, Yes |:| No |:|
logic submodule (/0O submodule),
input/output modules, overall state OK?
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2 Installation Checklist 11.91

3. Version of the control software:

4. Voltage test: Voltage at power supply units ........ (tol. 230 V + 6 %/- 10%)
Voltage at /O module  ................ (20-30 V, inc. ripple)

5. Standard installation completed and
customer-specific machine data entered? Yes D No D

6. PLC program entered and tested (safety functions)? Yes D No D

7. Position control loops of axes installed and the following checked:
Axis speeds / tacho-generator compensation / multigain /
servo gain (KV factor) / acceleration / exact positioning / position
control loop monitors / analog spindle speed / spindle positioning
traversing ranges? Yes D No D

8. All conventional functions tested? Yes D No D
(10 mm programmed = 10 mm on machine)

Function test performed with test
program (by customer)? Yes |:| No D
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09.90 2 Installation Checklist

9. Data backup
In the event of a liability case (e.g. exchange of software to remedy errors)
SIEMENS AG is not liable for the loss, damage, or reacquisition of lost data.

Were backup copies made of the following data:

* NC machine data Yes No |:|

* PLC machine data Yes No |:|
» Cycle machine data Yes No |:|
» Cycle setting data Yes No |:|
» Zero offsets Yes No |:|
» Setting data Yes No |:|
* R parameter Yes No |:|
» Tool offsets Yes No |:|
* UMS (as source floppy or source code) Yes No I:I

e PLC user program + data blocks Yes No |:|

OOoooooooOodn

Were these data deposited at the machine? Yes No |:|
Installation checklist completely filled
out (including options), inserted in the
log book and deposited at the control? Yes

[]

No [ ]

10. Were the following functions explained to the customer:

Drift compensation, reference point adjustment Yes |:| No |:|
Marginal software conditions as per revision bulletin Yes |:| No |:|
Did the customer sign the installation report? Yes |:| No |:|

Signature s

Initial installation Re-installation
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2.1 Incompatibility

2.1 Incompatibility

Software version 5.1 :
From software version 5.1 the RESTART EPROMS on the NC CPU have to be exchanged.
Where the 186 SERVO CPU is used:

The EPROM type has been changed. For software version 5.1 onwards 120 ns EPROMS (fast
27512 EPROMS, access with 0 waits) are used.

Please take care when duplicating!
Otherwise errors may occur.
GWE order number: 372094

Software version 6.1 :

The PLC CPU can only be used with an ACOP (advanced coprocessor) from software version
6.1.

MRPD no.: 6FX 1138-6BL01
6FX 1138-6BK01

A different EPROM board is used for the PLC basic program. The EPROMS (type: 271001)
are flow soldered and can no longer be duplicated!!

MRPD no.: 6FX 1145-8BA0O0.

SINUMERIK 880 must be equipped with the following multiport/dualport to carry out the
"Read/write date/time" function:

Multiport memory (with clock) 6FC 1136-8BA01 or
Multiport memory (with clock) 6FC 1124-8BA03

If a 386 SERVO CPU is used, SINUMERIK 880 single-tier version must be equipped with the
following dualport versions:

6FX 1124-0BA02 or 6FX 1124-0BB02.

The clock cycle must be reprogrammable!

At least multiport version 6FX 1136-8BA.. must be used with the two-tier version.
Changes to the embargo regulations:

The following measures were necessary in software version 6.1 because of the changes to the
embargo regulations:

e Spline interpolation disabled
* No restrictions in the use of serial interfaces (2nd/4th RS 232 C (V.24) is permitted)

Software version 6.1 also offers texts in the Russian language (J72). A requirement for this is
the large character EPROM (27C64) with the Cyrillic character set on the video module (item
number: 570 800 7024.00).
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2.2 Conversion sequence

2.2 Conversion sequence

Conversion from software version 01 or 02 to software version 3 and from software version 3
to 4 must be carried out in the correct sequence.

Conversion sequence for conversion from software version 4 to 5.1 and from software version
5.1t0 6.1:

1. Using the incompatibility list check that all the conditions for conversion have been
fulfilled and that all PLC packages, ... etc. required for the system are available.

2. Make backup of the following current data on an external memory:

* NC machine data

* PLC machine data

* MD cycles and SD cycles

* |IARMD

» Setting data and zero offsets

» Tool data (all tool offset areas)

* R parameters (all channels if necessary)

» Main programs/subroutines (cycle inhibit not loaded)
+ ASM (if in RAM)

* PLC programs and data blocks (if in RAM)

Switch off the system.
4. Remove old software and load new software:

NC 860 (812 to SV 02)
PLC 861 (813 to SV 02)
COM 862 (814 to SV 02)
SERVO 863 (816 to SV 02)
oP 864 (815 to SV 02)

The RESTART EPROMS must be exchanged on the NC CPU!
Apply controller inhibit for all axes (in the hardware).
Turn rotary switch on COM CPU to the "1" position.

Switch on system

© N o O

Carry out standard installation as follows:
(s. also Installation Guide, Section 9.2.1)
8.1 Press "Machine data" softkey.

8.2 Press "Clear NC MD" softkey.

8.3 Press "Load NC MD" softkey.

8.4 Press "Clear PLC MD" softkey.

8.5 Press "Load PLC MD" softkey.

8.6 Press "Clear Cycle MD" softkey.

8.7 Press "More" key.

8.8 Press "Start IAR MD" softkey.

8.9 Press "RECALL" key.

8.10 Press "NC data" softkey.

8.11 Press "Format user memory" softkey.
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2.2 Conversion sequence

8.12 Press "Clear part program memory" softkey.
8.13 Press "RECALL" key.

8.14 Read in backed up NC MD and PLC MD through the serial interface (interface 1 or 3).
8.15 Press "NC data" softkey.

8.16 Press "Format user memory" softkey.

8.17 Press "Clear part program memory".

8.18 Press "RECALL" key.

8.19 Press "PLC functions" softkey.

8.20 Select desired PLC.

8.21 Press "PLC initial" softkey.

8.22 Press "PLC 1 initial" softkey

8.23 Press "PLC 2 initial" softkey, if available.

8.24 Press "RECALL" key.

8.25 Press "RECALL" key.

9.  Turn rotary switch on COM CPU to "0" position.
10. Press "Set up end PW" softkey power ON.

11. Check that all NC MD and PLC MD have correct values according to the Installation
Guide Lists and/or Revision Note.

12. The following NC MD have to be altered manually:
NC MD 157:  880T 8161
880M 8261.
13. Return to installation mode by turning the rotary switch to the "1" position.
14. Press "Format user memory" softkey.
15. Leave installation mode by turning the rotary switch to the "0" position.

Steps 13 to 15 only have to be carried out if MD have been altered in point 11 which affect the
user memory (tool offset, tool offset areas).

16. Read in backed up setting data, tool offsets, R parameters, main programs/subroutines
(define as cycles if necessary) and zero offsets via the serial interface.

17. Install PLC and install required PLC packages.

18. Remove axis-specific controller inhibit (in the hardware) and traverse the axes.

19. Enter alterations (hardware and software) in log book.

20. Carry out a test run using the customer's programs (if available).
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3 Drive Optimization

3.1 Direct control of feed axes - checking and adjustment

3 Drive Optimization

3.1 Direct control of feed axes - checking and adjustment

Simplified block diagram of the drive control loop

Set position
from
interpolator N setpoint i setpoint
Position Speed Current
—>0> —>O—p —>O-p
A control control control
Actual N actual value I'actual value
position
(position)

Encoder

Before the position control is started up the speed control and the count control of the drive
must have been started up and optimized.

When you start up the position controller first check the actual position before optimizing the

position setpoint.

The following must be determined before starting work:

* The direction of travel of the feed axis (as stated by the customer or to ISO)
» The polarity of the speed setpoint voltage on the controller for axis movement in positive

direction (as stated by the customer or by testing with a battery box)

With NC MD 564* bit 1 (sign inversion speed setpoint) and NC MD 564* bit 2 (sign inversion
actual position) you can influence the control direction of the position control (see flowchart).
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3 Drive Optimization

3.1 Direct control of feed axes - checking and adjustment

NC MD 564* bit2 =0

Move feed axis mechanically in positve direction

Is the actual value
display on the NC monitor

No

counting up?

NC MD 564* bit2 =1

10 mm mech.
movement = 10 mm

No

actual value display on
the NC monitor

08.89

Check variable increment waiting
(NC MD 364* and 368*)

rity of the speed
setpoint voltage on mo-

No

vement of the axes in
pos. direc-
tion?

Yes

NC MD 564* bit 1 = 0

NC MD 564* bit1 =1

Axis-specific closing of the
control loop
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08.89 3 Drive Optimization
3.2 Definition of maximum setpoint and tachogenerator compensation

3.2 Definition of maximum setpoint and tachogenerator
compensation

The axis-specific maximum speeds NC MD 280* to 292* requested by the customer are
assigned to a tachogenerator voltage.
It should be borne in mind that a control reserve of roughly 5 % is also required.

The performance limits are set by the measuring-circuit board (10 V) or by the drive control
unit.

Definition of maximum setpoint:

The setpoint (command value) is specified under NC MD 268*. In this way the output voltage
is limited by the NC. In operation the limit entered under NC MD 268* must not be reached.

The maximum allowable setpoint is 10 V.
Conversion to input datum: 10 V=8191 units

The maximum setpoint is to be entered in accordance with the maximum allowable input
voltage of the drive control unit.

a) Maximum permissible input voltage of drive control unit 10 V:
Input under NC MD 268* : 8191 units

The maximum axis speed is already reached at 9.5 V on account of the control reserve of
5 %.

b) The drive control unit must be limited to an input voltage of less than 10 V:
Input under NC MD 268* : < 8191 unitsen
Example

Up to a setpoint of 5 V the value entered is 4100. The maximum axis speed must be reached
at4 V.

In general terms the setpoint should be as high as possible since better control response can
be achieved with a higher setpoint voltage.
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3.3 Multgain factor NC MD 260*

3.3 Multgain factor NC MD 260*

A multgain factor must be entered in NC MD 260* to calculate the set speed. It is thus
possible to operate axes at different maximum speeds and the same servo gain factors with
full utilization of the setpoint input.

Axes traversing in continuous-path operation must have the same servo gain factor. For this
reason, the multgain factor must be determined for each axis using the following equation:

Metric measuring system:

3107 U
Multgain = : . max [V]
Vimax [mm/min] 10V
Vimax ««-- - max. axis-specific speed
Unax ----- speed set voltage at max. speed
Inch measuring system:
. 107 U V
Multgain = 3-10 . max [V]
Viax * 25.4 [inch/min] 10V
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3.4 Servo gain factor (K, factor)

3.4 Servo gain factor (K y factor)
A high servo gain value is required to ensure that only minor contour deviations occur in
continuous-path operation.

However, an excessive servo gain value results in instability, overshoot and, possibly,
impermissible machine loading.

The maximum allowable servo gain factor depends on:

* Response time constant

» Deadtime of the drive

» Behaviour of the controlled system
e Quality of machine.

The servo gain factor (Ky) is defined as follows:

Speed [m/min]
Ky =

Following error [mm]

If an empirical value for the servo gain factor is known for the machine, this value is set and a
check is performed for overshoot or instability.

Important:
A precondition for correct setting of the Ky, factor is good speed controller optimization.
Setting of servo gain factor

Reduce acceleration (NC MD 276*). The overshoot behaviour is the decisive factor in
assessing the maximum servo gain factor. Consequently, the acceleration setting must be
such that the drive remains below its current limit.

Should the drive reach an acceleration value of 1 m/s2, half the value should be selected for
reasons of safety:

0.5 m/s2 = Input 50

The servo gain (Ky) is entered under NC MD 252* using the following conversion equation:

5000 [ m/min |
Ky (0.01s1) = T . Ky T
_m/min ]

= 1666 . Ky

For servo gain factor (K,) 1, therefore, the numerical value 1666 is entered.
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3.4 Servo gain factor (K, factor)

The least favourable axis in terms of dynamics contributing to continuous-path operation
should be assumed to assess whether the positioning behaviour is error-free and whether the
set maximum value has been correctly selected.

Setpoint voltage nge; With respect to the speed controller is measured using an Oscillomink or
storage oscilloscope. Different feedrates are used.

Nset[V] | l
t [ms]
N set [V] l
t[ms]
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3.4 Servo gain factor (Kv faktor)

In particular, braking is to be observed with higher voltage gain on the oscilloscope or
Oscillomink.

Overshoot may also occur on account of the following factors:

» Acceleration excessive (current limit reached)

» Speed loop rise time excessive

e Faultin speed controller (re-optimization may be necessary)
* Mechanical backlash

» Canting of mechanical components

* Load fluctuations (perpendicular axis)

For safety reasons a servo gain factor should be selected which is at least 10 % smaller than
the maximum possible value. Axes working together in continuous-path operation must have
the same servo gain factor.

Checking the servo gain factor

The magnitude of the following error is shown by the service display of the individual axes (see
Diagnosis Description for selection). If the drift has been compensated, the values displayed
for the positive and negative traversing directions are identical.

Finally, the servo gain factor entered for all axes must be checked during operation via the
following error display.

Precise continuous-path operation requires equal dynamic axis behaviour, i.e. the same
following error must occur at the same speed.

Any differences must be compensated in terms of multgain or at the actual-speed
potentiometer (tachogenerator compensation).

35 Acceleration NC MD 276*

The axes are accelerated and braked with the input accelerations
b - 102[m/s2]

Running up to speed and positioning are thus possible with accuracy and speed and with
minimum strain on the machine.

The customer should be advised of the max. axis acceleration for which the machine is
suitable. This value (assuming the drive is not overloaded) is entered under
NC MD 276*.

These values are normally situated between 0.3 m/s2 and 2 m/s2
Checking or determining the acceleration values:
Setting: NC MD 276*

Condition: Overshoot-free acceleration or positioning at rapid traverse speed
(acceleration stop limit)
Under maximum load conditions (heavy workpieces on table)

Measuring equipment: Recorder or storage cathode-ray oscillograph
Measuring point: Set speed and possibly actual current and speed controller output
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3.5 Acceleration NC MD 276*

Once the acceleration has been set, the rapid traverse speed is selected and the actual
currents and possibly speed controller output are simultaneously recorded. It can thus be seen
whether or not the current limit has been reached. The drive may briefly reach the current
limit. However, this must only occur in the rapid traverse range. Before the rapid traverse
speed or the position are reached, the rpm servo and current control must return to the normal
range (current limit not reached!).

S A S
/¥____L/_. —/‘;______
N I\

N act

Isett

\_

I set-

Example of good In this example the current limit is

acceleration selection reached (can be recognized by the
fact that the actual current retains its
maximum value over a period of
time). In this case lower
acceleration must be selected.

Relationship between acceleration and actual current

Slight changes in load (sluggishness, effect of lubrication) must not result immediately in the
current limit being reached. Consequently, at least a 10 % lower acceleration value should be
entered.

At the customer's request, acceleration may be further reduced to minimize the load on the
mechanical components. The axes may be given different acceleration values, even if they are
to interpolate with eachother.
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3.6 Position monitoring

3.6 Position monitoring

3.6.1 Exact stop limit coarse and fine (NC MD 204* to 208%*)

The position approached is checked. Should the following error be greater than the value
entered under NC MD 204* to 208*, then the "MOTION" LED does not go out.

Exception:

The stop tolerance range is not monitored with the axis clamped!

Setting

Positioning accuracy is dependent on the quality of the position control loop and speed control
loop.

The standard deviation is to be determined by observing the following error at rest.

The input value should be between 10 um and 50 pum in accordance with the customer's
requirements and the positioning accuracy achieved. However, it should be at least twice the
maximum deviation of the following error at rest.

3.6.2 Clamping tolerance (NC MD 212*)

The machine manufacturer must endeavour to minimize the position deviation, i.e. as far as
possible below the exact stop limit NC MD 204* to 208*. For the clamping tolerance range NC
MD 212* the value entered must be approx. twice that under NC MD 204* to 208*. Alarm 112*
is displayed when one of the axes at rest (after the time under NC MD 372* has elapsed) is
forced out of position (clamping active and servo enable cancelled).

3.6.3 Zero speed control
To make sure that an axis moves into position within the prescribed time (depending on servo

gain factor, acceleration, ...), positioning is monitored. This monitoring is set with NC MD 212*
and NC MD 372*. The exact description is located in NC MD 372*,
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3.7 Contour control

3.7 Contour control

Contour control operates in accordance with the following principle:

Following completion of acceleration or deceleration, the following error of the position-
controlled axis remains constant. Drive load changes (e.qg. interrupted cutting or heavy-duty
machining) are compensated by the speed controller (Pl action). A change in the following
error at constant set speed only occurs when the speed controller reaches a limit as a result of
the drive being overloaded (e.g. tool failure). This change is used as the condition for
triggering contour control.

A tolerance band is permitted for the maximum contour deviation to prevent erroneous tripping
of the control system as a result of minor speed fluctuations. In addition, a delay is required
after each change in speed before the control can be activated.

Following error
A

Approx. )
0.4 s . — Contour control active

» Time

Activation of contour control at constant set speed

Good contour machining is only possible if all axes together performing interpolation
movements have been set to the same closed-loop gain (also applies to rotary axes).

The servo gain factor should be as high as possible.

In addition to the values in NC MD 252* (servo gain factor) and NC MD 260* (multgain) set as
machine data in the NC, the servo gain is determined by the tacho-generator compensation in
the speed controller, variable increment evaluation, gear ratios etc.

NC MD 332* and 336* are used to influence contour monitoring.

The speed from which the contour is to be active is input in units/min (IS) under
NC MD 336*. with the axis at rest, contour is also active when a value of 0 is entered. At rest,
the zero-speed control checks for impermissible axis movements.

The tolerance band is entered in encoded form (see table next page) in NC MD 332* for the
permissible contour deviation.

3-10 © Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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3 Drive Optimization
3.7 Contour control

The input value for the desired tolerance band can be determined from the following set of

curves (with position control resolution 0.5 pm):

Tolerance [um]

-~

Ky=0.5 [m/min-mm]

-~

500

/

400

K,=1
// K,=1.25

200

i

|

|

|

|

i /

K,=0.75
| Vv
300 l —

|

|

|

Ky=1.5

|
100 500 1000

Input value
T | 4

2000

The input value for the desired tolerance band can be determined from the following equation

(with position control resolution 0.5 um).

NC MD 332* - 125
Ky factor - 1000

Tolerance band [um] =

The selected tolerance band is as follows:

Following error
A

Tolerance band "+"

Tolerance band "-"

»ld »
)l Ll ] »

Actual following error

» Time

Tolerance band for contour control at constant set speed
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3 Drive Optimization 11.91
3.7 Contour control

The current contour deviations can be displayed for the individual axes in the diagnostics
menu under softkey "SERVICE STATUS”.

If the set position changes contour monitoring becomes inactive. This means that no monitor-
ing could be active for circular interpolation. To provide machine protection in this case as
well, the signs of the following error, set position and actual position are constantly compared.
If they are unequal contour monitoring is switched off and Alarm 116* given.

On operation of monitoring, Alarms 116* are activated and the drives are braked to the current
limit by specifying setpoit "0". In addition, the enabling signals for the speed controllers are
cancelled and follow-up operation is selected. The alarms can only be cancelled using
"RESET" (M2/M30).

Alarms 116* are activated as soon as the specified tolerance band is exceeded or when the
axis reaches the new speed within the time specified by the servo gain factor on acceleration
or deceleration of the drives.

It can be concluded from operation of Alarms 116* that the speed control loop is poorly
optimized, that the servo gain factor selected for this machine is too high, or that the tolerance
band is too small.

To ensure that the contour control is functioning correctly, the servo gain factor set should
correspond to MD 252*.
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11.91 4 Overview of Modules and Standard Jumperings
4.1 Overview of modules

4 Overview of Modules and Standard

Jumperings

In this Section only those modules are listed which are not contained in the Instruction Manual

or the Interface Description Part 2.

4.1 Overview of modules

Power supply unit in central controller , 230V, AC, 40 A
Power supply unit in central controller , 230V, AC, 40 A
(with encoder power supply)

Power supply unit in operator , 230V, AC, 15 A

COM CPU and OP CPU

NC CPU

Servo CPU, 16 bit

Servo CPU, 32 hit

PLC CPU, 135 WB, 256 Kbytes
PLC CPU, 135 WB, 128 Kbytes
PLC CPU, 135 WB, 128 Kbytes
PLC CPU, 135 WB, 256 Kbytes

Multiport , for two-tier racks or

Multiport , for two-tier racks (with clock)
Multiport , for two-tier racks (without clock)
Dualport , for single-tier racks (with clock)
Dualport , for single-tier racks (without clock)

EPROM/RAM memory module with 32 Kbyte RAM

Basic module for part program memory

EPROM submodule, 256 Kbytes without EPROMs (UMS)
Basic module for part program memory

EPROM submodule , 128 Kbytes without EPROMs (UMS)
EPROM submodule, 128 Kbytes with 2 EPROMs 27512
EPROM submodule , 128 Kbytes with 4 EPROMs 27512
EPROM submodule , 64 Kbytes (PLC user program)
EPROM submodule , 256 Kbytes (PLC user program)

RAM submodule , 128 Kbyte RAM in SMD (PP memory + UMS)
RAM submodule , 256 Kbyte RAM in SMD (PP memory + UMS)
RAM submodule , 128 Kbytes (MD card)

Interface module

Video module (for 1st operator panel)
KYRU (for 2nd operator panel)

Colour display memory module

© Siemens AG 1989 All Rights Reserved
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Order No.

6EW1 861-2A.
6EW1 861-2B.

6EW1 861-3A.

6FX1 120-4BB02
6FX1 120-5BB01
6FX1 121-3BA01
6FX1 136-3BA01
6FX1 120-6BA01
6FX1 120-6BB0O1
6FX1 138-6BK01
6FX1 138-6BLO1

6FX1 121-8BC02
6FX1 136-8BA01
6FX1 136-8BB00
6FX1 124-0BA03
6FX1 124-0BB0O1

6FX1 128-1BB00
6FX1 126-7BA01
6FX1 128-4BA00
6FX1 126-7BA01

6FX1 128-4BB00
6FX1 128-4BC0O0
6FX1 128-4BD00
6FX1 130-5BB00
6FX1 145-8BA00

6FX1 126-6BA00
6FX1 135-3BA00
6FX1 134-2BCO1

6FX1 121-2BB02
6FX1 126-1AA03
6FX1 143-3BA01
6FX1 126-4AA00



4 Overview of Modules and Standard Jumperings
4.1 Overview of modules

SPC Measuring circuit modules , from
to

HMS Measuring circuit modules , 40 mm
HMS Measuring circuit modules , 20 mm

ACC module

1/0 submodule , with 3 input connectors
Input submodule

Input module , 64 inputs

Output module , 32 outputs 0.5 A each
Output module , 32 outputs 2 A each
Mixed 1/0 module

Analog input module

EU interface module (EU-MPC)
EU interface module (CU-MPC)
Interface DMP

Handwheel submodule
SINEC CP 231A/SINEC H1 interface

CP 315 basic module active serial interface
CP 373 expansion module active serial interface

4-2 © Siemens AG 1989 All Rights Reserved
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6FX1 121-4BA02
6FX1 121-4BK02

6FX1 145-6BA00
6FX1 145-6BB00

6FX1 142-0BA01
6FX1 124-6AA..
6FX1 124-6AB
6FX1 125-7BA00
6FX1 122-8BC02
6FX1 122-8BD02
6FX1 138-4BA01
6FX1 136-1BA01

6FX1 132-1BB01
6FX1 132-0BA01
6FX1 144-2BA00

6FX1 126-5AA..
6FX1 123-1BA01

6FX1 131-5BA00
6FX1 137-3BA00

6ZB5 410-0CP02
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41.1

Operator panel module locations

4 Overview of Modules and Standard Jumperings

4.1.1 Operator panel module locations

21

1 2 3 4 5 6 7 8
& R + LU H H
] o Jany
Adjust- \+/
ment X111
5V \
6[1 T free
| Enable MPC
i n
41 1 Fan ter
31 Control face
201 Power
| Supply 2
101 ok, X111
X111
X121
free
X131
X111
. . 3
Mains Connection
230V, 50/ 60 Hz X131
T 1
5 T |NC ON
4 I free
3 u
oI 1 vin Video
e @
. +

(@]
T
C

&

MEM

L

Inter
face

Colour
Mem

Cia

Module location

O©CoO~NOOTA~,WNPE

Note:

6EW1 861-3A
6EW1 861-3A
6EW1 861-3A
6FX1 120-4BB02
6FX1 128-1BB00
6FX1 121-2BB02
6FX1 126-4AA
6FX1 126-1AA03

Reserve

Order designations

Module 6FX1 126-4AA is omitted with the green monochrome monitor.
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4 Overview of Modules and Standard Jumperings 08.89
4.1.2 Central controller module location

4.1.2 Central controller module location

The SINUMERIK 880 is currently supplied in 6 versions. The exact slot assignment and the
components used in each version can be found in the current catalog.

Bus structure - bus link
The versions differ in the size (single-tier/ two-tier) and in the bus configuration (local bus).

In the latest bus modules the local buses are connected by bus links according to the version
ordered. For this reason the bus links must not be moved or removed as this would alter the
characteristics of the control stated in the contract.

The bus links are on the back of the bus module on the first and last slots of each local bus of
an edge connector. The edge connectors are connected to one another by a bus link 6FX1
126-5BA (local bus extension).

Note:
The bus links are only visible when the back plate of the central controller has been removed.
Jumpers

A jumper is inserted inside the bus PCB between the first and last CPUs next to each location
not carrying a module with link bus plug-in contact. Any jumper missing ahead of the last CPU
is not recognized during the start-up routine by the COM CPU and proper operation is no
longer possible. These jumpers are correctly inserted at the factory in subsequent CPU
addition (e.g. installation of NC CPUs, servo CPUs, PLC CPUs). In the event of a subsequent
CPU addition (e.g. installation of a second NC CPU), the jumper next to the module location of
the retrofitted CPU has to be removed. Otherwise, the CPU concerned cannot be started.

4-4 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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Example of jumpering (single-tier rack, version 1):

* 2 NC CPUs, 2 Servo CPUs:

4 Overview of Modules and Standard Jumperings
4.1.2 Central controller module location

Module 5 7 8 9 10 11 12 13
location — o I Y N
e e | |
2. 1. 1. 2.
Jumper NC CPU NC CPU Servo CPU
Comment

If the jumper at location 13 is not connected, the PLC at location 17 does not start (LED
flashes 6 times). If a third servo CPU is to be retrofitted, the jumper at location 13 has to

be removed.

e 1NCCPU, 1 Servo CPU:

Module 5 7 8 9 10 11 12 13
location — — — — I — ——
e |
Jumper NC CPU  Servo CPU
Comment

If the jumper at location 7 is not connected, none of the CPUs to the right of this location

starts.

Note:

The jumpers are visible from the module side.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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4 Overview of Modules and Standard Jumperings

4.2 Power supply units

4.2
421

Power supply units

6EW1 861-2A. power supply unit (in central controller for two-tier
racks) and 6EW1 861-2B. power supply unit (in central controller
for single-tier racks)

230 V AC/ 50 Hz

Earth

Ext24 V DC

External 24 V DC voltage can be monitored.
A facility offered by the machine manufacturer to monitor the 24 V
auxiliary voltage.

Fault Indicator
24V DC

Relay output: external 24 V DC monitor has responded if relay
contact

Fan

Relay output: fan monitor has responded if relay contact
closed.

Measuring sockets
5VvDC

Internal 5 V can be set or measured
(performed at factory).

5-6.5VDC

External voltage for sensors remote from machine.
Voltage may be set. Not a standard feature

3.4V

Battery voltage may be checked.

NC ON

Caution!

Must not be wired parallel to NC ON in the operator panel power
supply unit! Use control switch with 2 contacts or relay!

The NC ON cable must be shielded.

(For NC ON see also Interface Description, Part 2).

© Siemens AG 1989 All Rights Reserved
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08.89 4 Overview of Modules and Standard Jumperings
4.2.1 6EW1 861-2A. and 6EW1 861-2B. power supply units (in central controller)

@ b S2 closed 5V
D | s3  closed 5V 10 6.5 Vet
@ S4 closed 15V

@ S5 closed -15V

@ b S12 closed

or 5V
S2 closed and
R 246 soldered in
@2) S10.1 closed 5V to 6.5 Vext
@ S6 closed 15V
@ S7 closed -15V

@ S9 closed Input voltage

@ S1 closed Auxiliary voltage

GE) S8 in position YE

@3) S8 switched over

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 4-7
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4 Overview of Modules and Standard Jumperings

4.2.1 6EW1 861-2A. and 6EW1 861-2B. power supply units (in central controller)

Location of jumpers on printed circuit board

09.90

X1 X2
1 |

V247 S3

1 s

| R246 _ s4
o || |2
S6
s7 | | |312

S10 |

ve &°

S8

| S11 (Reset)

All jumpers are closed or in the switch positon shown.

Caution!

*  With S2 open (undervoltage monitor for internal 5 V disconnected), any 5 V overvoltage
results in irreparable damage to thyristor V247 unless resistor R246 is additionally

unsoldered. Thyristor V247 is tripped in the event of an overvoltage and briefly reduces the
internal 5 V to zero. 5 V overvoltage monitoring is still assured by S12.

e Ifthe 5V sandwich module is not available, jumper S3 must be opened and jumper S10.1

switched to S10.2.

«  Switch S8 should only be used from the test panel:

With S8 open (all monitors disconnected), a 5 V overvoltage also results in irreparable

damage to thyristor V247 unless R246 is unsoldered.

Voltages on power supply unit

UN:

230V

1L+
2L+
3L+
Uref2
Urefs
Vbp

* Values for unloaded output

(1.2)
(2.6)
(5.2)
(8.5)
(5.6)
(8.6)

X10/7 - X10/8
X11.1 - X11/3(M2) 13.7

X13/18 - M2
N573/2 - M5
X13/13 - M2

14.78 V 14.78
\% 14.7
-150 V -12.8
25V 2.5
-25V -25
51V 51

© Siemens AG 1989 All Rights Reserved
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08.89

4.2.2 6EW1 861-3AA power supply unit (in operator panel)

4 Overview of Modules and Standard Jumperings
4.2.2 6EW1 861-3AA power supply unit (in operator panel)

6EW1 861-3AA...

Reset

5V Adjust-
ment

oV

Enable

Fan

Control

Power

Supply

o.k.

Mains Connection
230V, 50/60 Hz

NC ON

I
I
s |l
I

L]
X121

g} Terminals must be connected
4 .
F I
3} an signal
2 o
1} Power supply unit signal
5} NC ON
4
3} 230 V AC/50 Hz
Earth

Caution!

'NC ON' at the operator panel power supply unit must not be wired parallel to 'NC ON' at the
central controller power supply unit (Use control switch with 2 contacts or relay).

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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4 Overview of Modules and Standard Jumperings 08.89
4.2.2 6EW1 861-3AA power supply unit (in operator panel)

Location of jumpers and measuring points on 6EW1 861-3AA power supply unit

X021
I
| ]
I
X6
X7
w1
W2 | | | w3
L 1 L1
X111 X121
wi Open
W2 Closed
W3 Open
X5 All jumpers closed
X6 Test pins, secondary side
X7 Test pins, primary side
4-10 © siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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11.91 4 Overview of Modules and Standard Jumperings
4.3 CPU modules

4.3 CPU modules

4.3.1 6FX1 120-4BB02 communications CPU (COM CPU) and operator
panel CPU (BT CPU)
The communications CPU operates in SYSTEM 800 as a single board computer. In

SINUMERIK 880 it is installed in the operator panel (BT CPU) and in the central controller
(COM CPU).

Memory
The following is installed on the module:

* Internal user memory maximum 128 Kbytes RAM
* 2 initial program loaders (RESTART EPROMS) maximum 64 Kbytes EPROM

The top part of the user memory (maximum 16 Kbytes) is simultaneously used as a link
memory to the multiport controller.

the system software submodules are slotted into memory module 6FX1 128-1BB.
Interfaces

The module has two serial interfaces for connecting peripheral devices which can handle
maximum 9600 baud:

X121 Serial interface 1 BT CPU (RS232C/TTY)

X131 Serial interface 2 BT CPU (RS232C) - optional
X121 Serial interface 3 COM CPU (RS232C/TTY)

X131 Serial interface 4 COM CPU (RS232C) - optional
X111 BT CPU and COM CPU: Operator panel and numerical control are

linked via optic fibre cable or copper cable.

Monitoring

A watchdog is triggered regularly by the software for monitoring correct program processing. If
a fault occurs, the bus signal is activated and the fault is displayed by the LED on the front
panel of the module.

Jumperings: D-E closed *
A-B (R13) closed * interface 1
A-B (R24) closed * interface 2

* Jumperings are closed at the factory.

Caution!
After the COM CPU has been removed the user memory must be formatted and the part
program memory must be erased!

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 4-11
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4 Overview of Modules and Standard Jumperings 11.91
4.3.1 6FX1 120-4BB02 communications CPU (COM CPU) and operator panel CPU (BT CPU)

Connector assignment to operator panel cable

MPC INTERFACE

Connector type: Subminiature D / 25-way
Connector no.: X111
%\ +5V EXT
+5V EXT —1t1—o14
Mating
connector: +oV — 1 °W
Pin i o
— o
21 <+— SDo1 —4—o1
50——— +5V
22 4— *SDO1 <4118
6o—f—— SHIELD |
o
(@]
o
go—f—— ov
17 €4— SD11 —<4j——o2
18 4+— *SD11 o2
o
o]
(o]
ov —1—°25
— L~
Explanation:

Connection for wire cables

Connection for fibre optic cable

Connector code (code no. 1.1)

Upper connector Lower connector

Explanation:

For connectors —p o Pinremoved
o Pin not removed
o With hole

For front panel of printed circuit board —»
P P e Without hole
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11.91 4 Overview of Modules and Standard Jumperings
4.3.1 6FX1 120-4BB02 communications CPU (COM CPU) and operator panel CPU (BT CPU)

Printed board showing connector X111 position

Initial program loader

E 822 823
D
R13 R24
A B A B
[ 1
S | S | S |
X111 X121 X131

4.3.2 6FX1 120-5BB NC CPU
The NC CPU operates in SINUMERIK 880 as a single board computer.

Memory

* Internal user memory max. 64 Kbytes - RAM

*  2initial program loaders (RESTART EPROMS) max. 64 Kbytes - EPROM
are to be found on the board.

The system software is loaded onto memory module 6FX1 128-1BB.

Bus interfaces
The module has three independent bus systems:

* Internal bus: to access data from the user memory, initial program loader,
status register and module identifier register.

* Local bus: for connecting external, dedicated 1/Os.

*  Communications bus: for data exchange between several processors and access to

common |I/Os. Bus arbitration by bus arbiter.

Jumperings
No jumperings required.

Caution!
Before removing the NC CPU, the channel-specific R parameters, the cycle SDs and the cycle
MDs must be backed up, as these are stored on the NC CPU!
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4 Overview of Modules and Standard Jumperings 11.91
4.3.3 6FX1 121-3BA SERVO CPU

4.3.3 6FX1121-3BA SERVO CPU

The servo CPU operates in SINUMERIK 880 as a single board computer. It releases the NC
CPU from position and spindle control tasks.

Monitoring

A watchdog is triggered regularly by the software for monitoring correct program processing. If
a fault occurs, a bus signal is activated and the fault is displayed by the LED on the front panel
of the module. A fault may have occurred because either the maximum axis/spindle number
has been exceeded or because the servo CPU has been overloaded by leadscrew error
compensation (check the set position control sampling interval).

Jumperings
Jumpering of module code on the PAD with jumpers W1 and W2.

Position of jumpers on the servo CPU

= . -

w2

w1

W1, W2 closed - designed on the module

Note:
The initial program loader software is contained in the system software module, which means
that when the software is changed the servo CPU does not have to be removed.
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4.3.4 6FX1 120-6BA PLC CPU

4.3.4 6FX1120-6BA PLC CPU

The PLC CPU operates in SINUMERIK 880 as a single board computer.

Memory
* Internal user memory 64 Kbytes - RAM
*  2initial program loaders (RESTART-EPROMS) max. 64 Kbytes - EPROM

are to be found on the board.

Brief description

The CPU module has 2 96-way backplane connectors, the lower of the two being
connected to the local bus. The upper backplane connector is connected to the
communications bus.

A red LED displays error and stop states.

The initial program loader EPROMS contain the hardware initialization program and the
self-diagnostics program for the CPU.

Battery back-up of the user memory is carried out by the power supply unit battery of the
central controller.

The user memory and the system program memory with the function macros are stored on
an external memory module (6FX1 128-1BB). The user memory is either a 64 Kbyte RAM
or a 64 Kbyte EPROM (the submodule is slotted into the upper receptacle) and a 32 Kbyte
RAM (for data blocks only) which are located on the basic memory board. The submodule
containing the system program is slotted into the lower receptacle of the memory module.

Jumperings
No jumperings required.
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4 Overview of Modules and Standard Jumperings 11.91
4.3.5 6FX1 121-8BC or 6FX1 136-8BA multiport

435 6FX1121-8BC or 6FX1 136-8BA multiport

The memory/multiport operates in SINUMERIK 880 (two-tier) as a central link memory, via
which the various CPUs of the multi-processor system exchange data. Data relevant to the
system (e.g. machine data) are also stored here.

Access is via the bus interfaces.

X041: Local bus on the COM CPU
X031: Communications bus 1
X011: Communications bus 2

The module carries the following:

« Arbitration logic circuit to control bus access according to fixed priorities
¢ Programmable address decoder (PAD)
¢ On-board RAM memory
¢ Plug-in memory submodule
e Temperature monitor
e  System clock generator
e Two measuring pulse inputs ("inprocess measurement) - non-floating
e Four 24 V inputs according to DIN 19240 (available soon)
*« NC Ready (NC BB2) relay output: 20to 30 v DC
1A with ohmic load
0.5 A with inductive load
2 Hz switching frequency

Temperature monitoring

Temperature switch (S4) for central monitoring of the ambient temperature inside the control
frame assembly for compliance with 50° C limit.

If the monitor is triggered, F24.2 is reset to 0 and NC alarm 2 "overtemperature" is given.
F24.2 should be analyzed by the user in order to perform controlled machine shutdown.

Caution!

Because the power supply unit buffer uses the multiport, all the data (including machine data)
must be saved before disconnecting the module.
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4.3.5 6FX1 121-8BC or 6FX1 136-8BA multiport

Location of jumpers and switches on the multiport

X011 X021 X031 X041

1 1 1

I:l34

MD submodule

6FX1 134-2BA s1
S2 S3

D o

T T 1

X121 X141 X151

S1 - DIP-FIX(active signal level, measuring pulse inputs)
S2 - DIP-FIX(signal level, measuring pulse input sensor 1)
S3 - DIP-FIX(signal level, measuring pulse input sensor 2)
S4 - Temperature sensor

JumperC-D - Open as standard

(Connection Mgyt (24V) front panel)

NC READY connection (connector X151) is describes in Interface Part 2.
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SINUMERIK 880, SW1-6 (IA)



4 Overview of Modules and Standard Jumperings 09.90
4.3.5 6FX1 121-8BC or 6FX1 136-8BA multiport

Jumperings (measuring pulse inputs)

Sensor 1 Sensor 2

Operation Edge Level S1.1 [Ss12 |[s21 |S22 |S13 |S14 |S31 |S32

open [closed | open closed | closed | closed | open closed | closed

"open (+5V)
collector”

relay contact

closed [ open closed | closed | closed | open closed | closed | closed
(ov)

TTL (5V) + 5V closed | open closed | closed | closed | open closed | closed
ov open closed | closed | closed | open closed | closed | closed

+24V | closed | open open open closed | open open open

24V
% ov open closed | open open open closed | open open
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09.90 4 Overview of Modules and Standard Jumperings
4.3.5 6FX1 121-8BC or 6FX1 136-8BA multiport

Technical specifications of the measuring pulse inputs:

a. TTL jumpering or "open collector"

Voltage "High" 42 to 5.25 Volts
Voltage "Low" -15 to 1.7 Volts
Power consumption 10 mA

b. Jumpering 24V, DC
Voltage "High" 13 to 30 Volts
Voltage "Low" -3 to 5 Volts
Power consumption 10 mA

The maximum delay between receipt of the edge and storage of the actual value is 10 ps. The
two measuring pulse inputs are non-floating. The maximum cable length to the encoder is
5m.

Caution!

Only one of the two measuring pulse inputs must be switched active by the NC program with
@ 720.

Terminal block X121

1 0
2 0 Measuring pulse Sensor 1
3 0 Earth Sensor 1
4 0 Measuring pulse Sensor 2
5 0 Earth Sensor 2
6 0
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4 Overview of Modules and Standard Jumperings 09.90
4.3.6 6FX1 124-0BA dualport

4.3.6 6FX1 124-0BA dualport

The memory/dualport operates in the SINUMERIK 880 (single-tier). See the description of the
multiport for function scope and jumperings.

Location of jumpers and switches on the dualport

X011 X021

= —] =
s

MD submodule

6FX1 134-2BA S1
S2 S3
D 1 [ c D
| | | |
X121 X141 X151

S1 - DIP-FIX(active signal level, measuring pulse inputs) For jumpering
S2 - DIP-FIX(signal level, measuring pulse input SENSOR1) see multiport
S3 - DIP-FIX(signal level, measuring pulse input SENSOR?2) 6 FX1136-8BA
S4 - Temperature sensor
Jumper C-D - Open as standard

(Connection Mgy; (24V) front panel)

Caution!

As the power supply unit battery backup uses the dualport, all the data (including machine
data) must be saved before disconnecting the module.

4-20 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
SINUMERIK 880, SW1-6 (IA)



11.91 4 Overview of Modules and Standard Jumperings
4.3.7 6FX1 128-1BB memory module

4.3.7 6FX1 128-1BB memory module

In SINUMERIK 880 this module is a memory for:

» COM/BT CPU 6FX1 120-4BB (system software and user memory submodule)
e NCCPU 6FX1 120-5BB (system software)
« PLCCPU 6FX1 120-6BA (operating system and PLC user program)

Memory submodules

The memory module can either operate as a pure RAM module or as a combined
RAM/EPROM module. 32 Kbytes of CMOS RAM which can be battery backed are always
available on the basic memory board. Up to three memory submodules can be slotted into the
module to extend the memory.

Jumperings

No jumperings are required.

4.3.8 6FX1 126-7BA memory module

The module operates in SINUMERIK 880 as a basic module for plug-in RAM submodules (part
program memory).

Memory submodules

The following submodules are used:

«  BFX1 126-6BA (128 Kb)
.«  BFX1 135-3BA (256 Kb)

Jumperings
W1 and W2 are closed (designed on the module).

Jumperings on memory module 6FX1 126-7BA

WlHWZ
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4.4 EPROM/RAM submodule

4.4 EPROM/RAM submodule
44.1 6FX1128-4B. EPROM submodule

== = =

D4 D3 D2 D1

B3 B2 B4 Bl
O OO0 OO0 OO0—O°

In SINUMERIK 880 this submodule is used to store the system software and also as a user
memory submodule with EPROM Type 27512. If the submodules are delivered with software,
the submodule designation refers to the software delivered with it. In case of doubt, the
submodule type can be identified with reference to the GWE item number. This is 570 284 ...
and is derived from the machine-readable product designation (6FX1 128-4).

If only two memory chips are used, insert them in sockets D1 and D3.

Jumperings
Jumper 1 2 3 4
Memory
o
27512 (128 Kbytes) X
4%
27512 (256 Kbytes) | X X

X=Jumper closed
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4.4.2 6FX1 126-0B. EPROM-RAM submodule

4.4.2 6FX1 126-0B. EPROM-RAM submodule

B9 B8 O CBll 00 B10 O O

,//1J.)0——O° L
~[callca] [cs |[c2] [ca] =

C1

v

Lel |

D4 D3 D2 D1

In SINUMERIK 80 this submodule can be used as a user memory submodule and as a
memory for the PLC user program (EPROM Type 27256).

Note:
RAM submodules 6FX1 126-0BL and 6FX1 126-0BM cannot be used in the PLC.

Jumperings

Jumper | 1 | 2 | 3| 4|5 |6 | 7| 8| 9 |10]11
Memory
o
27256 (64 Kbyte) X X | X X X
4
27256 (128 Kbyte) X X X | X X X
o
6264 (16 Kbyte) X X X X X
pn
6264 (32 Kbyte) X | X X X X X

X=Jumper closed

* All jumpers not required are drilled open.

« Ifrequired (on 27256!), jumper B8 must be created with a wire jumper (jumper not easily
accessible).

» Capacitor C5 must be removed if the submodule is used as a user memory submodule.

» The submodule with 2*27256 is suitable for use as a memory for the PLC user program
(program number 162).

» If only two memory chips are used, they are inserted in sockets D1 and D3.
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4.4.3 6FX1 135-3BA00 submodule (SMD)

4.4.3 6FX1 135-3BA00 submodule (SMD)

This submodule serves as a part program memory and as a memory for the data programmed
on the WS800 (user memory submodule). It has a storage of 256 KB. The data is lost when
the submodule is removed.

Itis used in the following modules on SINUMERIK 880:

e 6FX1126-7BA01
e 6FX1 128-1BBO00 (insertion only in bottom slot as user memory submodule)

Jumperings

No jumperings required.

444 6FX1 126-6BA submodule (SMD)

This submodule serves as a part program memory and as a memory for the data programmed
on the WS800 (user memory submodule). It has a storage capacity of 128 KB. The data is lost
when the submodule is removed.

It is used in the following modules in SINUMERIK 880:

*  B6FX1126-7BA
*  6FX1 128-1BB (insertion only in bottom slot as user memory submodule)

Front side Reverse side
= pa__Oe_ ) i —
- 2 L - -
D D1 D21 D22 D23 D24 D14 D13 D12 D11
L | L | L | L | L | L | L | L |
—m - T T xa - T TTam
R1 6.1
D b2 D
D25 D26 D27 D28 D18 D17 D16 D15
Bty e L | L | L | Ll L | L | L, —.
L w2 w1 L
- L s
Memory: 128 Kbyte CMOS-RAM (HM 6264)
Jumperings
wi Closed
W2 Open
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4.45 6FX1 126-6BB00 submodule (SMD)

445 6FX1 126-6BB00 submodule (SMD)

This submodule serves as a memory for the PLC user program and has a storage capacity of
64 KB. It is inserted in the top slot of module 6FX1 128-1BB. The data is lost when the
submodule is removed.

Jumperings

No jumperings required.

4.4.6 6FX1134-2BA01 RAM submodule (128kB)

6FX1 134-2BC01 RAM submodule (without battery)
This submodule serves as a memory for machine data and as a link memory. It is used in the
multiport/dualport and includes a lithium battery (Type: 5135 Tadrian/3.6 V). The battery has a

life of approx. 2.8 years. If Alarm 6 occurs (battery alarm - machine data), the complete RAM
submodule should be renewed. Alarm 6 is given when the battery voltage falls below 2.8 V.

Battery 111

Ol

Links

No links are provided.
Jumperings

No jumperings required.
Caution!

Since september 1989 a RAM submodule has been used without a soldered-in battery and is
supplied with power from the central backup battery (in addition to the power supply). Now all
NC/PLC MDs etc. are lost if the multiport, dualport or RAM submodule is removed.
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4.5 6FX1 121-4B. measuring circuit module

4.5 6FX1 121-4B. measuring circuit module

Printed circuit board type 6FX1 121-4B. is a module for interfacing 3 axes with analog speed
controllers and incremental position encoders to System 800 NC controls.

The printed circuit board comprises the following functions for each axis:

e Actual position generation
e Analog set value output
Range: + 10 V, resolution: 1.2 mV
e Servo enable
+ 24V control output, 100 mA, P switch, short-circuit-proof
e Inputs for inprocess measurement
axis-specific + 24 v inputs and a bus test signal (not analyzed on SINUMERIK 880)

Actual position generation

The actual position generation comprises a CMOS gate array (SPC = Speed and Position
Controller) integrating the hardware required for the following functions:

e Actual position generation with four-fold pulse multiplication
* Approach to reference point
¢ Monitoring with

— Encoder slipped cycles

— Encoder open circuit

Servo enable

The "set value 0 relay" has been omitted. However, provisions have been made to ensure that
the servo enables at the measuring circuit and the PLC outputs are deselected when the
control is switched off before a voltage surge is output at the set speed value output of the
measuring circuit (as a result of asynchronous voltage collapse of the +15 V and -15 V
voltage supply).

This is an especially important point in the installation and start-up phase when the drive servo
enables may be permanently preset.

The signal driving the P switch is not floating, so that the M (0 V ref) potential of the control
and that of the drive controller input must be the same.

The P switch is protected against:

e overloading, by internal current limiting and thermal overload protection
* reverse currents and demagnetization voltage peaks, by a diode network.

Incremental measuring systems with:

e rectangular output signals or
« sinusoidal output signals
can be connected to the printed circuit board.

For measuring systems with sinusoidal output signals, EXE submodules have to be connected
to the printed circuit board. This facility is available only on printed circuit board version

6FX1 121-4BB01. The maximum possible sampling frequency of the measuring system is
shown in the following table.
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4.5 6FX1 121-4B. measuring circuit module

Max. encoder

Encoder input signal | EXE submodule type sampling frequency

Multiplication factor

Rectangular --- 1 MHz 4
Sinusoidal 03390 20 KHz 20
03395 10 KHz 40

EXE submodules on the printed circuit board

PCB axis No. EXE submodule
1 03390 or 03395
2 03390 or 03395%)
3 03390 *)

Encoder power supply

As standard, the encoders are supplied with
Upcp connector= + 5.0V + 1 %.

To compensate for voltage drop in the supply lines, the encoders can be supplied with
Upcp connector=  + 5V EXT.

The 5V EXT voltage can be adjusted at the power supply unit for all axes together (not
provided as standard). In exceptional cases, a single encoder supply voltage can be set
additionally with a series resistor (see figure next page).

* Open changeover switch
e Solder in series resistor

u
Value: R=

I Encoder

U = Overvoltage measured at encoder.

*)  If PCB axis No. 2 is equipped with a ten-fold EXE SUBMODULE, PCB axis No. 3 cannot be equipped with an
EXE submodule
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4.5 6FX1 121-4B. measuring circuit module

09.90

et B I o e s A
| . [ . . 5 |
I NC power supply unit I 1 Measuring circuit I Encoder
| b 6FX1 121-4B |
| [ |
I [ A e I
| B A
! 1 |svexr  R&8 18 !
| O T A O | / 1 mm?2
| [ L t
! L1 o 315253 o/
| 0 5.0V [
| 5.0-6.0v | |
| | adjustable bl :
Lo+ 5V EXT 5.0V D !
I additional 1l I
: module b :
| I 1 |
I [ [ |
| 19, L T
S g S d e - -
Voltage for the encoder power supply
Jumperings on the circuit board
[
|
R2 R8 R16
A B A B A B
X311 f x321 f x331

+5V OS5V EXT +5V OSVEXT  +5V O OB5VEXT

I I T I | 1
Actual 2 Actual 3 Actual 1 Setl,2,3

As standard, the encoders are supplied with + 5V + 1 %.

Axis No. Changeover switch Position
1 S3 + 5V
2 S1 +5V
3 S2 + 5V
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4.5 6FX1 121-4B. measuring circuit module

To compensate for voltage drop in the supply lines, the encoders can be supplied with + 5V

EXT if the power supply unit is equipped with a + 5 V EXT submodule (Power supply

6EW1 861-2B.).

With resistors R2, R8 and R16 it is possible to adapt the voltage to the distance to the
encoder (wire resistor, 3 Watts, type G0202).

Axis No. Changeover switch Position Resistor
1 S3 + 5V EXT R16
2 S1 + 5V EXT R2
3 S2 + 5V EXT R8

The EXE inputs must be disconnected from the differential receiver inputs by removing the
relevant jumper plugs (if equipped with internal EXE 03390 or 03395).

Axis No. Jumper plug
1 X 331
2 X311
3 X321

Separate encoder supply voltages can be set with resistors R2, R8 and R16 (not provided as
standard).
Jumperings

The SINUMERIK 880 counts through the modules from left to right when the POWER ON
signal is given and jumpers them automatically.
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4.6 Fast input/outputs in the servo area (SINUMERIK 880N only)

4.6 Fast input/outputs in the servo area (SINUMERIK 880N only)

The SINUMERIK 880N has input/output modules in the local bus area of the servo CPU. Either
a mixed 1/0O module is used (Section 4.6.1) or an input and an output module (Section 4.6.2
and 4.6.3).

4.6.1 Mixed I/O module

From Software Version 4 the SINUMERIK 880N is supplied with the mixed I/O module

(6FX 1138-4BA01) as a standard. This module has 16 digital inputs (floating, 2 isolated groups
of 8), 16 digital outputs (floating, 24 V/400 mA, 2 isolated groups of 8, short-circuit proof) and
4 analog outputs (£10V/3 mA). The assignment of the individual input/outputs is as follows:

Socket X1 (DIP-FIX switch) Socket X1 (DIP-FIX switch)
digital input/outputs digital input/outputs
Mixed 1/O module
>oooooooo >oioooooo
00000000 00000000

The DIP-FIX switches are on top of the edge connector for the local bus.

Caution!

It is essential to connect the external earths. Otherwise no function controls from external are
possible!!!
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Analog outputs

Front connector designation: X111

4 Overview of Modules and Standard Jumperings

Signal Function Pin
shield Shield front panel potential
aouts 1 Analog output signal 1:
laser voltage 1
aoutg 1 Earth analog output signal 1: 2
laser voltage 1
shield Shield front panel potential 10
aouts 2 Analog output signal 2: 3
laser voltage 2
aoutg 2 Earth analog output signal 2: 11
laser voltage 2
shield Shield front panel potential 4
aouts 3 Analog output signal 3 12
aoutg 3 Earth analog output signal 3 5
shield Shield front panel potential 13
aouts 4 Analog output signal 4 6
aoutg 4 Earth analog output signal 4 14
shield Shield front panel potential 7
- free 15
- free 8
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4.6.1 Mixed I/O module

Digital inputs/outputs

Front connector designation: X121

Byte/bit | Function Pin
out 0.0 Initiate punch 1
out 0.1 I-Kill (integrator short-circuit) 20
out 0.2 M*26 2
out 0.3 M*27 21
out 0.4 Configurable fast M function 3

(MD 243)

out 0.5 Punch active 22
out 0.6 M*22 4
out 0.7 M*24 23
mext 1 M ext for output byte 0 5
out 1.0 Mx00/Mx10 24
out1.1 Mx01/Mx11 6
out 1.2 Mx02/Mx12 25
out 1.3 Mx03/Mx13 7
out 1.4 Mx04/Mx14 26
out 1.5 Mx05/Mx15 8
out 1.6 Mx06/Mx16 27
out 1.7 Mx07/Mx17 9
mext 2 M ext for output byte 1 28
in 0.0 Punch outside the workpiece 10
in 0.1 No rapid stop of all axes 29
in 0.2 No rapid stop of all axes 11
in 0.3 Override laser voltage 1 20 30
in0.4 Override laser voltage 1 21 12
in 0.5 Override lase voltage 1 22 31
in 0.6 RESET 2nd output byte fast M function 13
in 0.7 Disable all rapid outputs 32
mext 3 M ext for input byte 0 14
in 1.0 Override retrace 20 33
in1.1 Override retrace 21 15
in 1.2 Override retrace 22 34
in 1.3 Retrace active 16
inl1l.4 Retraction on the contour 35
in1.5 Travel to point of interruption 17
in1.6 Manual initiation of the punch 36
in1.7 Nibbel dry run 18
mext 4 M ext for input byte 1 37

- free 19

4-32
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*=0 to 3 configurable
NC MC 5056 bits 2+3

x=1to 4 configurable
NC MD 5028 Bit 6+7
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4.6.2 INPUT module 6FX1125-7BA00 (257)

Socket X1
Socket X2

all switches OFF
all switches ON

Connector designation: X 111

Slot: Local bus of the servo area
Byte/bit | Function Pin
0.0 Punch outside the workpiece 1
0.1 No rapid stop of all axes 20
0.2 No rapid stop of all axes 2
0.3 Override laser voltage 1 20 21
0.4 Override laser voltage 1 21 3
0.5 Override laser voltage 1 22 22
0.6 RESET 2nd output byte fast M function 4
0.7 Disable all rapid outputs 23
M ext for input byte 0 5
Bit 0.0 must always be 1 signal, if the axes are to be traversed

(wire-break protection)

Bit 1 Bit 2 These bits must be 1, if the axes are to be traversed.

Byte/bit | Function Pin
1.0 Override retrace 20 24
1.1 Override retrace 21 6
1.2 Override retrace 22 25
1.3 Retrace active 7
14 Retraction on the contour 26
15 Travel to point of interruption 8
1.6 Manual initiation of the punch 27
1.7 Nibbel dry run 9

M ext for input byte 1 28
Caution!

4 Overview of Modules and Standard Jumperings
4.6.2 INPUT module 6FX1125-7BA00 (257)

It is essential to connect the external earths. Othrwise no function controls from external are

possible!!!
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4.6.3 OUTPUT module 6FX1122-8BA01 (228)

4.6.3 OUTPUT module 6FX1122-8BA01 (228)

Socket X1 = all switches OFF

Connector designation: X 121

Slot: Local bus of the servo area

Byte/bit | Function Pin
0.0 Initiate punch 1
0.1 I-Kill (integrator short-circuit) 2
0.2 M*26 3
0.3 M*27 4
0.4 M*28 6
0.5 Punch active 7
0.6 M*22 8
0.7 M*24 9
M ext. 5

Byte/bit | Function Pin
1.0 Mx00/Mx10 10
1.1 Mx01/Mx11 11
1.2 Mx02/Mx12 12
1.3 Mx03/Mx13 13
1.4 Mx04/Mx14 15
1.5 Mx05/Mx15 16
1.6 Mx06/Mx16 17
1.7 Mx07/Mx17 18
M ext. 14

Connector designation X 111:
0V asdesignated

24V as designated

Caution!

09.90

*=0 to 3 configurable

(NC MD 5056 bits
2+3)

x=1to 4 configurable

(NC MD 5028 bits
6+7)

It is very essential to connect the external earths. Otherwise no function controls from external

are possible!!!
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4.7 6FX1 121-2BB02 interface module

4.7 6FX1 121-2BB02 interface module

Module 6FX1 121-2BB02 is used in SINUMERIK 880. It is a double-height Eurocard and
carries out the following functions in the control:

* Links the operator panel keyboard via bus Il with the system bus
*  Links the I/O modules (a maximum of 4 /O modules can be connected to the system bus)

*  Provides an interface for a memory submodule (RAM or EPROM) with max. 128 Kbyte
memory capacity (not used in SINUMERIK 880)

*  Provides two identical interfaces for sensors in "inprocess measurement” mode (for
SINUMERIK 810 only).

In the case of SINUMERIK 880, the module is inserted in the operator panel unit. The inputs
for "inprocess measurement" can then not be used.

Connector: X111: Not used with SINUMERIK 880
X131: Bus cable to I/0O module

Jumperings

A-B Mex: connected to 0 V

Position of jumpers on interface module 6FX1 121-2BB02

X11 X21

= — =

w2 | |w1
S1.1 S3.1 S22
not used | | | | | |
S2.1 S1.2 832
AO OB
X111 X131
Jumper A-B - Open
w1, W2 - Closed
S1-S3 - Jumpering for Probe (of no relevance to SINUMERIK 880)
© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 4-35

SINUMERIK 880, SW1-6 (IA)



4 Overview of Modules and Standard Jumperings 11.91
4.8 6FX1 126-1AA03 video module

4.8 6FX1 126-1AA03 video module

The CPU board is used to control monochrome and colour monitors in CHARACTER and
GRAPHICS MODE. The GPM DISPLAY MEMORY expansion board is required for GRAPHICS
MODE in colour.

The CPU has the following interfaces:

*  NC bus: connector X02831
*  GPM: connector X02833
*  Monitor rack: connector X111

[%)]
=N
L\
[9)]
N
INFATNT

7220
so[ss J o[ w fou
| B17 B13 | B15
— | B12
B3 | | B4 B1s
[ 1
To monitor
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4.8 6FX1 126-1AA03 video module

Switch, Jumper Jumpering
1
OO O
S1
[oN o] O
16
1
00O
S2 *
00O
8
3 2
O
S3
1
B3 o o
B4 o——=O
B5 o O B5open
B6 O——O Bé6closed
B10 o—oO
B12 o) o)
B13 o—o
B14 o] O
B15 o—>
B16 o—°0
B17 o o
Date: 7/85

* Jumper 4-5 must be removed if a monochrome monitor is used

Note:
It is important to check S1 and S3, because these jumperings are not always set for
SINUMERIK 850/SINUMERIK 880 on a module which is supplied as a spare part.
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4.9 6FX1 126-4AA colour image memory

4.9 6FX1 126-4AA colour image memory

No jumperings are required.

4.10  Colour monitor

Notes on adjustment:

The colour monitor adjustment must only be carried out by trained personnel using the correct

tools (balancing screwdriver etc.).

The guidelines issued by the Federal German Employers' Liability Insurance Association for
Precision Mechanics and Electrical Engineering must always be followed:

CAUTION!

High voltage
Danger to life

The monitors are generally correctly adjusted at the factory; however, aging and the effect of
heat can make readjustment necessary.

The colour potentiometers are located on the printed circuit board and can be accessed
relatively easily through the operator panel cover. They are permanently set and should not be
altered unless absolutely necessary.

The potentiometers for focus and contrast can also be accessed through the operator panel
cover.

The potentiometers for picture hold and adjustment are located on the basic board and are
very difficult to access (partially covered by the picture tube).

Potentiometers must only be altered using a suitable balancing screwdriver.

VR 403 Vertical adjustment picture centre

VR 506 Horizontal adjustment picture centre

VR 402 Picture height

L 501 Picture width

VR 401 Vertical picture scrolling

VR 502 Horizontal picture scrolling

4-38 © siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02

SINUMERIK 880, SW1-6 (IA)



11.91 4 Overview of Modules and Standard Jumperings
4.10 Colour monitor

PCB CRT VR and connector location

B-BIAS B-CONT R-BIAS G-BIAS R-CONT G-CONT

- I R W

]

l><[q9pap ¢ |
X U]

PCB-CRT

|

Focus o gasdibndb
| T o
/ | ~ -
)\ TO PCB MAIN

TO HV BLOCK FROM

CORTING EARTH

Red channel
Green channel
Blue channel

© o D

BIAS: Voltage adjustment of each cathode
CONT: Signal output level adjustment

VR 201 R-CONT

VR 231 G-CONT

VR 261 B-CONT

VR 202 R-BIAS
VR 202 R-BIAS
VR 262 B-BIAS
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4.10 Colour monitor

PCB MAIN connector, VR location

11.91
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4.11 6FX1 124-6AA02 input/output module

411 6FX1 124-6AA02 input/output module
General functional description

With printed circuit board 6FX1124-6AA02 the machine operator panel and machine control
panel can be linked economically to the central control logic via the operator panel bus.

64 (8 x 8 hits) non-floating inputs, 24 (3 x 8 bits) non-floating short-circuit-proof 0.5 A outputs
and 8 non-floating 100 mA outputs which are not short-circuit-proof are located on the module.

The module is designed in such a way that it can be attached behind the machine control
panel.

In SINUMERIK 880 4 modules are addressable, the two coding switches S1 and S2 (inputs
and outputs separate) are used to select the board.

The module has a 50-way ribbon cable connector through which data, addresses and control
signals are transferred to the operator panel. The machine control panel is connected by three
34-way plug connectors (X02405, X02404, X02402) and one 10-way plug connector. X02404
connects 32 input signals to the machine control panel and X02405 has a further 32 input
signals for connecting signals for customer applications. X02402 can be assigned with 32
output signals for customer applications.

Input voltage "High” +14V to 30V
"Low” : -3V to 5V
Input current "High” : >4.35mA to < 6.55 mA
"Low” 0 mA to <0.03mA
I/O MODULE 6FX1124-6AA02

* 32inputs 24V

* 32 inputs 24 V (10 of which have a double assignment -> expansion module for machine
control panel)

* 24 400 mA outputs, 24 V, short-circuit-proof.
A short circuit is indicated by red LED V35, V36 or V37.

* 8100 mA outputs, 24 V, not short-circuit-proof

* Voltage connection to +24 V and M-out
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4.11 6FX1 124-6AA02 input/output module

O @) O
D D V35 V36 V37
s1 S2
Q
I B3
X02405  X02406  X02404 B1| B2 X02402
O H
| | 1] | © | I
10 inputs
32 inputs 32 inputs F1 32 outputs
State of jumpers: F1... 6.3 Afuse s
B1 open for outputs and external 4 6
B2 closed machine control panel 3 7| 81,52
B3 open 2 8
1 o 9
Red LED vV 37 V 36 V 35 No LED
Module 1 AB64 AB65 ABG66 AB67
Module 2 ABG68 ABG6G9 AB70 AB71
max. current 400 mA 400 mA 400 mA 100 mA
Note:
Simultaneity factor 50 %
Module 1 Module 2 Module 3 Module 4
S1 (inputs) 0 1 2 3
S2 (outputs) 0 1 2 3

4.12 6FX1 125-7BA input module

Module 6FX1 125-7BA is used on the NC, servo and PLC local bus as an input module for
process signals (+24 V level). 64 isolated inputs are located on the module. Interference on
the mass line (caused by circulating currents) is suppressed by optocouplers. All input signals
on the module are also filtered through RC elements. In this way inductive and capacitive
interference shorter than two milliseconds is eliminated.
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4 Overview of Modules and Standard Jumperings
4.12 6FX1 125-7BA input module

Initial address setting on input module 6FX1 125-7BA

Socket X1 Socket X2 | Socket X2
(DIP FIX)
Initial address Input byte P TP

S

(hex.) (dec.) >oooooooo IEI I
00000000

K M U R
E
0 0 0 - 7 >oooooooo

-0 T 00000000 III I
0 8 8 . 15 >Iooooooo

- Q000000 III I

10 16 - 23 OOOOOO III I
R oooooo
1 8 24 - 31 OOOOOO

- oooooo III I

20 32 - 39 OOOOO III I
ooooo

__ _ 238 40 - 47 > caPee III I
ooooo

30 48 - 55 > ©coooo III I
ooooo

38 56 - 63 Iiiooooo III i
00000

40 64 - 71 OOOO III I
oooo

_ _ _EO© 224 - 231 > IIIOOO III E
000

__ _ E 8 232 - 239 >I EEIOOO III I
000

__ _FoO 240 - 247 > iiIIOOO III I
000

. F8 | o248 - 255 miiiooo 111 i
000
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4.12 6FX1 125-7BA input module

Location of jumper sockets and jumpers on input module 6FX1 125-7BA

X021
I
| ]
R
X2 X1
S
X111 X121
X1 - Initial address setting
X2 - All 3 jumpers (U-P, M-N, K-L) are closed as standard
JumperR-S - Closed as standard

4.13 6FX1 122-8B output module

In the SINUMERIK 800 system, module 6FX1 122-8B can be installed on the NC servo and
PLC local bus.

As usual with SINUMERIK systems, the outputs have an externally connected +24 V power
supply at a faston connector (X111 and X141). The module has a total of 32 isolated outputs in
groups of 16 available via 2 front-panel connectors (X121 and X131) at the interface.

The outputs are short-circuit-proof and can be connected in parallel for increased capacity.
Output overloading and short circuits are indicated by a visual alarm (red LED) on the module
front panel. Monitoring is word by word.

Equipment variants of the output module

* 0.5 Aversion (6FX1 122-8BA) with 20 mm front panel. This version can be operated with a
100 % simultaneity factor if installed in a system with good supply of intake air.

* 2 Aversion (6FX1 122-8BB) with 40 mm front panel. This version can be operated only
with a 50 % simultaneity factor.
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4 Overview of Modules and Standard Jumperings
4.13 6FX1 122-8B output module

Initial address setting on output module 6FX1 122-8B

Socket X1 Jumpers

(DIP FIX)
Initial address Input byte 5 D FHs P
(heX.) (dec') 00000000 O0O0O0
00000000 0000
A C E GRU
0 0 - 3 00000000 000O0
- T T O0000000 0000
4 4 - 7 Iooooooo 0000
- T T 0O00000O0 0000
8 8 - 11 oooooo 0000
oA oooooo [eNeYeXe!
c 12 - 15 oooooo s XeXeXe
- T T oooooo 0000
10 16 - 19 ooooo s XeXeXe
-7 ooooo 0000
1 4 20 - 23 ooooo 0000
& ooooo oo0o0O
18 o4 - 27 ooooo 0000
-7 ooooo o XeXeXe
1c 28 - 31 IIIOOOOO s XeXeXe
-7 00000 0000
_ _FoO 240 - 243 IIIIOO ccco
00 0000
_F 4 244 - 247 I IIII coog
0o0O0O
_ _F38 248 - 251 iiIIIOO gooo
00 o XeXeXe
__FcC 252 - 255 IEIIII ceco
0000

Note

Jumpers E-F, G-H, R-S and U-P are used for the laboratory test. These jumpers are ignored
when the output module is used.
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4.13 6FX1 122-8B output module

Location of jumper sockets and jumpers on output module 6FX1 122-8B

X021
I
| ]
D C
B A
X1 | '
R S 3 P u
8
4
I\
E F G H
[ 1
I | I | I | I |
X111 X121 X131 X141
X1 - Initial address setting
Jumpers
E-F, G-H, R-S, U-P - Open

414 6FX1 126-5AA.. interface submodule for electronic handwheels

1.MPG 2.MPG 3.MPG

Bl B2
o—o ©
C B A

@51

State of jumpers:

B1 (B-C) closed
B2 (A-B) open

4 5
3 . .
@ S1 S1 always in 0 position!
2
1 o0
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4.15 Machine control panel

4.15 Machine control panel

The following machine control panels:

6FX1124-2BA00 T version

6FX1123-6BA00 M version
are used in the SINUMERIK 880 system and contain all the control elements required for setup
mode and controlling program processing and EMERGENCY STOP.

The above machine control panels can be expanded with any on of four different expansion
modules. These modules have axis rotary switches and the necessary rapid traverse override
switches.

The expansion modules can be economically linked to the central control logic via the I/O
module.

The machine control panel also contains the module 6FX1 123-7BA which has a RS 232 C
interface.

X205
BASIC VERSION Expansion module
KEY
SWITCH [ * lr——- +24 V
E fD Control elements { fo \ E \o—
f [=] o—
X02705 | ° *
32 8|
X204 A A
POWER ON Moyt

X201 X301 | User

32
X02403 A4 | ¢
X02402 X02404 [ X02406 [ 1 X02405 ]
Output | | Input
24V/ Moyt 10 22
32

/O MODULE 6FX1 124-6AA02

X02401

Operator panel bus

Machine control panel I/O module block diagram
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4.16 32-bit servo CPU

416  32-bit servo CPU

"Integrated Drive Control" is only possibile on SINUMERIK 880 from

software version 5 onwards and only with SIMODRIVE 6 SC 610!

The 32-bit servo CPU is supplied with the two processors 80386 and 80387 (coprocessor).
The 32-bit servo CPU plus the memory submodule described in Section 3.1.2 has the
following order number:

Order number:

6 FC3 986-1RQ (D 14) 1. 32-bit servo CPU
6 FC3 986-1RR (D 15) 2. 32-bit servo CPU
6 FC3 986-1RS (D 16) 3. 32-bit servo CPU

4.17  Memory submodule for 32-bit servo CPU

The servo software is arranged separately on a memory card (0.5 Mbyte).

The memory card is inserted from the front on the sero CPU.

Order number:

6 FX1 124-1CB00 Memory submodule for
32-bit servo CPU

Function Designation: PROM location:
SERVO 386 570.865.0012.50 D02
570.865.0013.50 D03
570.865.0016.50 D06
570.865.0017.50 D07
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4.18 HMS measuring circuit module (High-resolution Measuring system)

4.18 HMS measuring circuit module (High-resolution Measuring
system)

This module offers 3 measuring circuit inputs for the position or speed data. The basic module
of the measuring circuit has no setpoint output. The measuring circuit card is available in
several variants. The following measuring circuit cards can be used on the SINUMERIK 880
with integrated drive control:

Order number:

6 FC3 986-3JL (K70) HMS single width (20 mm)

6 FC3 986-3JR (K75) HMS double width (40 mm)

The double-width measuring circuit card is required for the SIPOS absolute encoder function.
In addition, the measuring circuit card contains the absolute submodule.

4.19  1/V hybrid (I/V: Current/voltage conversion)

As standard, the HMS measuring circuit module can only be used for SIPOS encoders with
unconditioned voltage signals. As an option, it is also possible to connect linear scales with
unconditioned current signals when plugging an I/V hybrid on the respective jumpering socket
(X111, X121, X131) in place of the short-circuiting plug. This direct connection is only possible
for lines up to 18 m long for reasons of interference immunity. When using longer lines, a
converter box must be provided which converts the current signals into voltage signals. For
correct connection of the I/V hybrid, Please refer to the relevant mounting instructions.

Order number:

I/V hybrid: 6FC3 988-7CN

Amplifier for unconditioned
current signals (I > 18 m)

Order number: 6FC9 320-4HM12
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4.19 I/V hybrid (I/V: Current/voltage conversion)

Mounting on the HMS board 6FC3 986 - 3JR (L)

e BAloo 0co0o0o0000000000000]eN BAloo 0oo0oo000000000000]leN BA|co 0o0o0o0000000000000]leN
M\ cocooocoo0000000000 ¥ \cocooocoo0000000000 [I* S\ cococoocooo0000000000 [[* [ ]

X111

X111 X121 F

Front

As shown in this sketch, the I/V hybrid is inserted with pins 2 and 11 pointing towards the
front. The coloured point on the hybrid marks pin 1. All three inputs X111 to X131 can be
retrofitted with a I/V hybrid.
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4.20 ACC (Analog Current Control) printed circuit board

4.20  ACC (Analog Current Control) printed circuit board

The analog current control is on a single-width module, passive on the local bus like the
measuring circuit modules.

Order number:

6FC3 986-3JJ (K68) ACC printed circuit board

421 SIPOS incremental encoder

In the integrated drive control, the SIPOS incremental encoder is used as a high-resolution
speed measurement system, i.e. it performs the function of a tachometer, The encoder must
therefore be attached directly to the motor.

The encoder can also be used as an indirect measuring position measuring system at the
motor or directly at the ball screw.

Order number:

6FC9 320-3CS (WKF Fiirth) SIPOS incremental encoder
(connector mounted axially)

6FC9 320-3CW (WKF Furth) SIPOS incremental encoder
(connector mounted radially)

4.22 SIPOS absolute encoder

The SIPOS absolute encoder is normally used as a direct position

measuring system. The encoder can only be operated together with the
HMS measuring circuit module 6FC3 986-3JR

Order number:

6FC9 320-3CT (WKEF Fiirth) SIPOS absolute encoder
(connector mounted axially)

6FC9 320-3CV (WKF Firth) SIPOS absolute encoder
(connector mounted radially)

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 4-51
SINUMERIK 880, SW1-6 (IA)



4 Overview of Modules and Standard Jumperings 11.91
4.23 Jumpering module

4.23  Jumpering module
When using integrated drive control, the complete axis control and the R-S-T processor are
incorporated in the control and the closed-loop control card in the driving unit can be omitted.

In this case, the control card must be replaced by the jumpering module which performs the
following functions:

. Reception and distribution of the transistor triggering signals

. Transmission of actuator error messages to the control

. Evaluation of the "Terminal 65" function

. Separate evaluation of motor overtemperature in addition to standard evaluation

4.24  Enables and evaluations on the jumpering module

valuation terminal function 65

151 Axis1l X 161 AXis 2 X171 Axis 3

Bridges between terminals 3 and 4 of the 4-way Weidmiller connector set must be provided
as standard. As a result, the terminal 65 function is trigggered by the control only by software.

This function is initiated as in standard systems, e.g. by cancelling the controller enable. In
addition, the function can also be initiated by the customer by interconnecting terminals 3 and
4,
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5.1 Voltage test

5  Voltage and Functional Tests

5.1 Voltage test
5.1.1 Voltage supply

The SINUMERIK 880 is fitted with two power supply units.

*  Operator panel power supply unit 6EW1 861-3AA (5 V/15 A)
Voltage: 230 V + 6%, - 10%
* NC power supply unit 6EW1 861-2.. (5 V/40 A)
Voltage: 230 V + 6%, -10%
Caution!

NC-ON for the operator power supply unit must not be connected in parallel with NC-ON for
the central controller power supply unit. Use control switch with 2 contacts.

The connection conditions and voltage supply limit data should be checked prior to powering

up (see Interface Description Part 2).

it SIEIEIEE o - —- -~ -
NC ON
Central controller Operator panel

Connect
cable to
switch

Two-contact switch - circuit diagram for NC ON

l l l l 1st contact pair
:%— Lamp
11 11 2nd contact pair

Switch circuit diagram for NC ON on SIEMENS machine control panel
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5 Voltage and Functional Tests 08.89
5.1.2 Limit temperature

5.1.2 Limit temperature
Ambient temperature O ... 55°C

The NC ambient temperature is measured using a temperature sensor on the
multiport/dualport and monitored for the upper limit. If the temperature sensor detects an
excessive temperature, the control outputs Alarm 2 (overtemperature) on the NC screen.

5.1.3 Fan monitoring

In addition, each of the two fans in the NC power supply unit is monitored by means of one
NTC thermistor. Thermistor response need not necessarily result directly in the NC being shut
down since any such response only activates relay K648, which the user can then evaluate for
himself.

ext. Volt Fault
monitoring indicator
24V D.C. ext.
NC ON + - 24V D.C. FAN Power

supply o.k.

oD QIO Ol OlS

,
T

Only one i i
y-t h This floating relay This floating relay
Switc contactindicates indi
allowed! whether the 24 V DG contact indicates
| It h whether the fans in the
+ — withisltjreg yevr(r)nizgiebllz central controller are
P limits running and generating

the required airflow

An external 24 V DC supply (relay K648)

voltage can be fed in here to
monitor its compliance with
the permissible voltage
limits. Non-compliance is
shown by the fault indicator
(see right).

Central controller power supply unit
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5.1.4 Direct voltage+ 5V

5.1.4 Direct voltage+ 5V

The 5 V voltage may be measured at all power supply units across the sockets provided and
may be adjusted using a potentiometer. The voltage is already set at the factory to approx.
+ 5.15 V (on account of the line voltage drops), so this voltage is not normally adjusted.

The fault-free operating status is indicated on the NC power supply unit by means of a green
LED on the front PCB.

5.1.5 Direct voltage + 5V external

With the 6EW1 861-2B power supply unit (power supply in the 40A central controller) and

additional controllable voltage of 5V to 6.5V is available with which encoder distances of more
than 35 m are possible. This power supply unit is an option (option P24) and can only function
with the 6FX1 121-4B measuring circuit modules and the new HMS measuring circuit modules.

For this controllable voltage to be fed from the power supply unit via the measuring circuit
modules to the appropriate encoders it is necessary to set jumpers on the measuring circuit
modules (see module 6FX1 121-4B. in section 4).
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5 Voltage and Functional Tests 11.91
5.1.5 Direct voltage +5V external

On the power supply the adjustable voltage is set as follows:

:- Option P24, required -: — Ready message for For supply of a backup
I for encoder distances || 24V load voltage voltage of 3.4V when
| >35m. I monitoring exchanging the battery
l 5 10 6.5V -calibration | in de-energized state
| with measuring sockets. | Only applies to
| | lithium batteries!
| | — Fan failure
I I message
I | Cover plate for
| | the backup
I | battery
I I
I I
|
| I
I i
| ° :I o
b e e ——————— = = : °®

@% " %% && (X )

...
®

— RESET key

L— Measuring socket for 5V

24V load voltage — 5V calibration
monitoring

(of external power

supply) — LED display lamp

Power supply ready

— Power supply ON (only push-button permitted)

— Mains connection

— Protective conductor connection

From 1991 onwards all controls will be supplied with alkali batteries.

These controls have a new kind of battery compartment. It is not

possible to convert from lithium battery to alkali battery use.
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5.2 Functional test

5.2 Functional test
5.2.1 CPU monitor

The LEDs on the 6FX1 120-4BB in the operator panel (OP CPU) and NC (COM CPU) provide
information as to the status of the control.

When the monitor responds (LEDs light up), the axes are shut down and the PLC outputs are
disconnected by the control.

During run-up of the control (POWER ON routines), both LEDs light up. In these routines it is
determined which modules are in the rack and whether an operator panel is connected.

The OP CPU (operator panel CPU) and COM CPU monitor each other. If either fails to signal
during the power on routines, the other remains in the STOP condition. Any interruption in the
connection between the operator panel and the NC is also indicated (e.g. defective cable, OP
CPU, COM CPU) by the four LEDs flashing simultaneously on the operator panel (alarm
indication, motion, feed hold, program active).

LEDs remain on after powering up or come on during operation if:

* the connection between the operator panel and NC is interrupted (faulty cable etc.)

* the module jumperings are incorrect

* amodule in the COM or operator panel area is defective

* the CPU is looping or was in a loop for a lengthy period, causing the monitor to trigger
* see Section 13 for additional meanings.

5.2.2 EPROM check

A cross-check sum test of the system program memory is performed with each switching on
operation (in the POWER ON routines) and during operation on a cyclic basis. Any
discrepancy between the specified and actual sums is indicated by the control in different
ways.
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5.2.2 EPROM check

The following error messages are possible:

*  Operator panel EPROM error
Memory ERROR always appears in the first line on the screen after the EPROM CHECK
has responded.

*  Check sum error
EPROM MODULE NUMBER is displayed on the screen if one or more EPROMs exhibit an
incorrect check sum in an EPROM submodule.

* COM-CPU EPROM error
The LED on the COM CPU flashes continuously; there is no display on the screen.

*  NC-CPU EPROM error
Alarm message "NC CPU failed" and/or Alarms 64-66, 70-80 are displayed on the screen.

EPROM number breakdown

e.g. 570860.0011.61

L 1 Software Version

1 Location number for

EPROM on EPROM For Rgstart EPROM
submodule Location number on

~ corresponding module

— 1 Location number for e.g.: 23 =D 23 on module
EPROM submodule on
memory module

—» 0 Language : 0 = English
1 =German
2 = French
3 = Italian
4 = Spanish
5 = Dutch
6 = Russian
7 = Swedish

8 = Restart EPROM

——» 0 Version: 0=T;1=M

—— » 860 CPU and SINUMERIK key :
860 = NC (812to SV 2)
861 =PLC (813to SV 2)
862 = COM (814to SV 2)
864 = BT (810to SV 2)
863 = SERVO (816to SV 2)

» 570 SINUMERIK
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5.2.3 Brightness adjustment

5.2.3 Brightness adjustment
The SINUMERIK 880 is available with two types of screen:

a) 12" Monochrome monitor
b) 12" Colour monitor (option)

Caution!

High voltage approx. 16 kV in visual display
unit and at high-voltage transformer, anode
lead and anode terminal at CRT.

The brightness of the monochrome monitor may be adjusted using a potentiometer located in
front of the CRT unit and accessible from the outside. The contrast may also be adjusted
using a 10-turn potentiometer at the monitor adapter. However, this potentiometer is not
accessible from the outside.

The brightness of the colour monitor may be adjusted by means of a potentiometer, which is
only accessible with very great difficulty from the outside.

The contrast and focus may also be adjusted using a potentiometer in each case. These
potentiometers are only accessible after removing the lower section of the monitor casing.

Correct adjustment of the picture hold, height, width, contrast etc. is usually performed at the
factory. Alterations to the potentiometer settings on the monitor PCB should only be performed
by trained personnel using special tools (epoxy resin screw drivers).

The guidelines issued by the Federal German Employers' Liability Insurance Association for
Precision Mechanics and Electrical Engineering (Berufsgenossenschaft der Feinmechanik und
Elektrotechnik) should be observed.
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5.3 Drift compensation (from Software Version 03)

5.3 Drift compensation (from Software Version 03)

On SINUMERIK 880 drift compensation is semi-automatic, because the operator must activate
it. If the axes (of the CNC) and drives are in closed-loop control, drift compensation may be
performed.

The drift has exceeded the permissible value specified in machine data 204* and *
208 if the LED fails to go out after travel (axis stopped). Drift compensation must be
performed.
Operation:
DIAG- Press softkey 'DIAGNOSIS'
NOSIS
MACH. Press softkey 'MACH. DATA'
DATA
NC MD Press softkey 'NC MD'
AXIAL Press softkey 'AXIAL DATA 1'
DATA 1
2720 _}n Enter numerical value 2720 (1st axis) and
actuate SEARCH key
or 2721 <@> I With the EDIT key the following error is
calculated separately for each axis
<@> The EDIT key must be pressed for every axis
or 2731
A Actuate RECALL key (return) three times

Drift compensation must be performed individually for all axes.

Drift compensation may also be performed manually by changing the value in MD 272* until
the following error at rest is zero (check the service data for the axes).

Caution!

With very precise machines, drift compensation should be performed several times daily on
account of the temperature differences during operation since drift directly affects the following
error.

5-8 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
SINUMERIK 880, SW1-6 (IA)



09.90 5 Voltage and Functional Tests
5.3 Drift compensation (from software version 03)

From Software Version 03 an "automatic drift compensation” can be programmed on
SINUMERIK 880.

With both @361 (axis actual value machine related) and @362 (axis actual value machine
related incl. following error) the drift can be calculated as follows from the following error and
entered in NC MD 272* in a subroutine:

R1 = axis number
RO = following error/drift
Example:
@361 RO R1 Axis actual value machine related
@362 R2 R1 Axis actual value machine related incl. following error
RO =RO - R2 The following error is in RO
Conversion of the following error including the servo gain factor
(NC MD 252*) and the multgain (NC MD 260*) in VELO.
Enter the result additively in NC MD 272* (drift).
R4 =R1 + 2720
@400 R4 RO Check whether following error is ZERO.

Restrictions:

*  SINUMERIK 880 with Software Version 3

*  For linear axes (more complicated for rotary axis)

*  When the subroutine is called (@361+@362 to NC MD 272*)
the axis in question must be stopped.
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6

Standard Installation Sequence

Comply with the following sequence for standard installation of the SINUMERIK 880:

1. Connect the control and external components in accordance with the 880 operating
instructions (Instruction Manual), the Interface Description Part 2 and the universal
interface description.

2. Check the cables and connections with reference to the Interface Description, Part 2.

3. Note Section 1 of the Installation Guide.

4. Axes and spindles, also speed controller, already installed.

5. Hardware for controller-disable connected for all axes and spindles.

6. All PLC input/output modules and handwheels connected.

7. Perform installation routines in Section 9.2.1.

8. Note Section 6.1.

9. Check all data, expecially NC MD, PLC MD and setting data, for permissible values
(see Section 9).

10. Note Section 2 of the Installation Guide and append the Checklist to the completed log
book.
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6.1 Standard installation shown as a flowchart

6.1 Standard installation shown as a flowchart

START

4

NC-ON
(overall reset functions)
Section 6.1.1

\ 4

NC MD
Section 6.1.2

A\ 4

PLC MD
Section 6.1.3

A 4

ALARMS
Section 6.1.4

A 4

AXIS installation
Section 6.1.5

A 4

Spindle installation
Section 6.1.6

A 4

Perform test run

END

6-2 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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08.89 6 Standard Installation Sequence
6.1.1 NC ON (overall reset chart and setting standard NC MD)

6.1.1 NC ON (overall reset chart and setting standard NC MD)

START

Power up control

v

Standard installation
Section 9.1.2

First time control
switched on?

NC ON
(power up control)

v

Standard installation
Section 9.1.2

Standard installation
performed?

END

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 6-3
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6 Standard Installation Sequence

6.1.2 NC machine data

6.1.2 NC machine data

START

Press @ key

and enter password

v

Machine MD already
input?

08.89

\ 4

NC MD correction for
optimization

Enter MD as per
customer list or via
serial interface

2

Check of updated MC on
basis of description in
Section 9.3.5

v

All NC MD
correct?

Press Q key

v

Softkey: "SET UP
INITIAL CLEAR”
(POWER ON Reset)

v

Softkey: "SET UP END
PW”
(POWER ON Reset)
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08.89 6 Standard Installation Sequence
6.1.3 PLC machine data

6.1.3 PLC machine data

START

Update
PLC MD?

Press Q key

and enter password

v

Press PLC MD softkey

v

\ 4 PLC MD correction

v

Press Q key

v

Softkey: "SET UP
INITIAL CLEAR"
(POWER ON Reset)

No

Softkey: "SET UP END
PW"
(POWER ON RESET)

END

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 6-5
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6 Standard Installation Sequence 08.89

6.1.4 Alarm processing

6.1.4 Alarm processing

START

NC alarm No.
0 to 3999?

No

Alarm No.
6000 to 9992?

Yes

NC alarm
2000 (EM STOP)?
\ 4

Alarm 4000 to No
5999, cycle alarms
as per description

Yes

EMERG. STOP
key depressed?

v v
Significance of Check of PLC Release EMERG.
alarm No. as per program STOP key!
PLC program
< \4
v
NC alarm No. See alarm descr.
0to 157 SectiT 12
NC MD
< Section 6.1.2
Alarm Yes larm No.
description 16 to 35?
Section 12 (V.24 alarm)

Alarm No. Check MD: 260¢,
1000 to 19007 268*, 280%, 276*,
564*
NC MD
Section 6.1.2
Press // Q
RESET and
key
END
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08.89

6.1.5 Axis installation (simplified flowchart)

START

JOG mode

6 Standard Installation Sequence
6.1.5 Axis installation (simplified flowchart)

© Siemens AG 1989 All Rights Reserved

2

1

AXxis traversing
movement
(direction key)

Enable check

Check of PLC program

No

Yes
Feed HOLD?
No

Feed enable?

* A

Yes
Alarm?
No

Rapid traverse

Yes

A 4

Check position
feedback polarity
(see Section 3.1)

v
Alarm?
No

000 pm se
movement =1000 pm

No

Check MD: 260*, 268*,
276*, 280*, 264*, 364*,
368*

at machine?

All axes traversed?

Do drift compensation
(NC-MD 272%)

END

6ZB5 410-0CP02
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6 Standard Installation Sequence
6.1.6 Spindle installation

6.1.6 Spindle installation

START

1st spindle available?

Spindle encoder
available?

pindle encoder with
1024 pulses?

NC MD 520*
SethitOto 1

-

Enter channel No. in

DB31 DL2

A4

Enter spindle No. in

DB10-17 DL3

v

Enter speed limits in

spindle SD

¥ iYES

Spindle rotating?

08.89

NC MD 521*
Update bit 1

Correct direction?

Analog spindle speed
Option?

Check NC MD 403* to

410*

Actual speed = prog.
speed at 100 %
override?

Yes

Enter spindle drift (NC-
MD 401*)

Specify M and S

) 4

Further gear stages

values via
OVERSTORE

v

Spindle servo enable

Spindle enable

4

END

Buy option

NC MD 521*
Bit 7="1"?

Set NC MD 521* bit 7
to "1" and
POWER-ON

NC MD 400*
correct?

Correct NC MD 400*
(Section 9.3)

1st gear stage
processed?

Select next gear stage

Select 1st gear stage

)

Check setpoint cable

—y

Perform RESET
(M2/M30)

L
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09.90 7 135 WB PLC Description
7.1 General

7 135 WB PLC Description

7.1 General

On SINUMERIK 880 (from Software Version 4) the PLC CPU 135 WB (basic version) is used.
This PLC runs as a "RAM machine”, i.e. the operating system and the user program are
loaded from the EPROM into internal RAM on a general reset. This makes processing
considerable faster.

Green LED

(/ O—— Red LED

1st user EPROM submodule

2nd user EPROM submodule

Operating system EPROM submodule

RSU

[ _—T71— Mode selection switch: R=RUN
S=STOP
U=GENERAL RESET

Front view of 135 WB

Its performance can be expanded, depending on the control frame configuration, by connecting
up to a total of 2 PLC CPUs. The technical data and notes on programming are contained in
the Planning Guide (Configuring Instructions) entitled "Configuring the 135 WB PLC".
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7 135 WB PLC Description 11.91
7.2 Installation

7.2 Installation

Installation of the PLC 135WB is subordinate to the installation of the numerical machine tool
control (NC). The CPU of the PLC has subordinate functions in this case.

When the NC branches into the "Setting up mode initial clear" mode a setting up bit is set. In
the NC, deletion and loading of NC and PLC machine data or parameter assignment for the
system program can be executed, with the aid of which setting up of PLC 135 WB is control-
led.

7.2.1 Self-diagnotics program

After switching on the mains voltage, the interface control runs a self-diagnostics program.
This program tests the most important hardware components and initializes the software
required for system start up.

If errors in the system are recognized, the LED on the front plate displays the error
(Table 6.1).

LED Significance

Continuous (green only) | Cyclic operation

Continuous (red only) Stop state

Continuous ( red and INITIAL CLEAR required (initial power on or data loss)
green)

Flashing once | Error with cross-check sum via the system program

twice | Error in the CPU RAM test

3 times | Error Timer O (process-internal timer) or Watchdog error
4 times | Error in monitoring test for timeout
5 times | Acces to link RAM not possible. This can also happen, for
example, if a power failure takes place while a large file is being
copied etc.

6 times | Error with test access to link RAM

7 times | Error in system initialization program

9times | SINUMERIK 840: synchronisation error in PG link
10 times | Error of the internal coprocessor (COP) register or in the step
address counter (SAZ) creation
11 times [ Command delegation to word processor (WOP)
12 times | Processing of binary commands
13 times [ Processing of OR, bracket expressions, NOP-or BLD-commands
14 times | Processing of block calls and jump commands
15 times | Processing of timer and counter operations
16 times | Addressing in data memory
17 times | Command execution mode
18 times | Test address comparator machine code (MC5) and interrupt
processing via coprocessor
19 times | Monitoring test for timeout with access of the coprocessor to the
user memory
20 times | ACOP redesign not plugged in

7-2 © Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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11.91 7 135 WB PLC Description
7.2.2 System initialization program

7.2.2 System initialization program

After the self-diagnostics program has been run through, the system initialization program is
requested.

In its first section, the data required for running the organization program are set up. This
setting up includes:

»  Stack organization,

»  Segmentation for word processor and coprocessor,

» Entries in the location-dependent CPU interrupt table,
e Task priority lists,

»  Setting up task data,

* Initialization of counts and periodic values.

In the second section the system initialization program defines the type of start up after
switching on the mains voltage. The following points are checked:

*  Whether the switch-on test pattern is missing (i.e. data lost)

*  Whether there is a battery interrupt

» If the setting-up bit is set

* Request from the "automatic warm restart after setting-up initial clear”

e STOZUS operating status hit set (accquisition of interrupt event or continuation of the
STOP state, see Section 8)

» Cold restart or warm restart attempt aborted.

If the STOZUS identifier is set, the control remains in the STOP state.

If, in the second section, (testing of run-up after switch on the mains voltage) the STOZUS
identifier is not set, but one of the other conditions is fulfilled, an automatic cold restart is
executed; a warm restart of the Control only occurs if none of the mentioned conditions are
fulfilled.

Initial clear with subsequent bootstrapping of the user memory (URLOE = 1) is always
required.

» If first setting up has been carried out,

» Dataloss has occurred by removing the PLC CPU or, in the case of power failure, due to
simultaneous battery voltage failure.

If the mains voltage fails during active processing checks, the processing checks are aborted
by the programmer. The system initialization program causes a cold restart.
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7 135 WB PLC Description 11.91
7.2.3 Timeout analysis

7.2.3 Timeout analysis

A write access to the communication or local bus is executed by the bus interface. The
processor immediately receives an acknowledgement and continues. (Buffered access to
communication/local bus). If a timeout occurs during such an access, the current state of the
registers of the processor and coprocessor give no information as to the cause of the timeout.

The user can switch off buffered accesses to the communication and local bus (e.g. to test
STEP 5 programs during the installation phase) via machine data (PLC operating system
MD bits 6049.0). These accesses are then slower because the processor only receives an
acknowledgement when the whole bus cycle has finished.

Machine data 6049.0 must be set in order to be able to determine the exact cause of a
timeout.

7.2.4 Error list for PLC 135 WB

The operating system can detect malfunctioning of the central processor, errors in the system
program or the effects of erroneous programming on the part of the user.

If, while executing a command, the interpreter encounters another error which will result in a
program interrupt, it branches to the STOP loop.

A more exact error analysis can be carried out with the help of the PG 685 or 750 or the
detailed error code which is integrated into the control. The interrupt stack at the programmer
and/or the NC in the PLC status display in DB 1 in DW 160 to 163 and the detailed error code,
which are all described in Section 8 of the Installation List, are available for this purpose.
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11.91 7 135 WB PLC Description
7.2.5 PLC-PG 685/PG 750 link

7.2.5 PLC-PG 685/PG 750 link

( START )

Connect NC-PG
cable
(see sect. 7.3.1)

NC display : Select ONLINE

A4 v
PG 685 PG 750
Start S5 Start S5-DOS
v
NC: Select

DATA INPUT/OUTPUT KEY

v

NC: Adjust V.24 (RS232C) setting
data
5030 = 00000100
5031 = 00000111

A 4

PG 685/PG750
Op. mode : Select ONLINE

A4

NC: START INPUT softkey

END
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7 135 WB PLC Description 11.91
7.3 Installation of the 135 WB PLC

7.3 Installation of the 135 WB PLC

During installation the 135WB PLC is in the stop condition (red LED). For installation
purposes, the 135 WB PLC is subordinated to the COM CPU; it therefore does not have any
operating control elements.

For initial start-up, the standard NC machine data are loaded first and then, depending on the
number of PLC CPUs, NC MD 5038 bits 0 and 1 are set.

Operator input:

) @ 'Enterlpne;sustword > @ - Q Press the

enter key

SET UP

END END PW

SET UP ‘ ‘

The control is in the "INITIAL CLEAR" mode.
The PLC MD then have to be erased and the standard machine data loaded.

Operator input:

DATA NC DATA PLC SET UP
IN-OUT UTILITY END PW
CLEAR LOAD OAD CLEAR
NC MD NC MD PLC MD CYC. MD Clear PLC MD
CLEAR LOAD CLEAR
Load PLC MD
NC MD NC MD PLC MD
The standard machine data are loaded.
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11.91

The "INITIAL CLEAR" function is executed next.

Operator input:

7 135 WB PLC Description
7.3 Installation of the 135 WB PLC

PLC1
INITIAL

PLC2
INITIAL

SET UP
END PW

7.4 PLC DIAGNOSTICS

In "PLC DIAGNOSTICS" mode, counters, timers, input words, output words, flag words and
data words can be read. Inputs, outputs, flag words and data words may be overwritten after

entering the password.

In all operating modes the "DIAGNOSTICS" softkey is in the first row (with the exception of
"PRESET" mode where the "DIAGNOSTICS" softkey is not displayed at all).

Operator input:

These softkey functions
should be selected one
after the other

ALARM PLC
DIAGNOSTICS MESSAGE DIAGNOSTICS
—» —>
CHANNEL SPINDLE

AXIS ‘ PLC1 ‘ PLC2

This softkey menu is
displayed

© Siemens AG 1989 All Rights Reserved
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7 135 WB PLC Description 08.89
7.5 PLC STATUS

7.5 PLC STATUS

In "PLC STATUS” mode, counters and timers can be read, and input words, output words,
flag words, data words and double data words can be read and written. These words may
only be written following an enabling operation as a result of entering the password. An
overview of the blocks available in the PLC (DB, SB, PB, FB, OB) may also be selected. The
interrupt stack can be called using an additional softkey.

7.5.1 Operation of PLC STATUS

Key -@ PRESELECTION: Each existing byte number can be
preselected

Key [=p’| Page FORWARDS: Byte number incremented by one

Key —]|| Page BACKWARDS: Byte number decremented by one

Key —9 INPUT: Change value in selected word or bit
number by re-entering

Key A RECALL: Return to previous display

Key > EXTEND SOFTKEY MENU: Extend called display
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7.5.2 PLC STATUS selection

DIAGNOSTICS

7 135 WB PLC Description
7.5.2 PLC STATUS selection

Select softkey function
'DIAGNOSTICS'

ALARM MACHINE PLC Select 'SFRV|CE
MESSAGE | DATA UTILITY STATUS
in new softkey menu
AXES SPINDLE _Select 'PLC STATUS'
in new softkey menu
W QW
Additional
softkey v
functions
possible after DW DD ‘ ‘
selecting
'PLC STATUS' RERALLEL
A4
KH ‘ KF ‘ ‘ ‘
\ 4 v
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7 135 WB PLC Description 11.91
7.6 135 WB PLC description

7.6 135 W PLC description

7.6.1 General

SINUMERIK 880 is supplied with an integrated 135 W PLC (basic version). Depending on the
control frame configuration, a maximum of 4 PLC CPUs can be connected for performance
expansion. Technical data and notes on programming are contained in the Planning Guide,
"Programming the 135 W PLC".

7.6.2 Installation of the 135 W PLC

The 135 W PLC is in the stop condition (red LED) when the power is switched on. For
installation purposes, the 135 W PLC is subordinated to the COM CPU. It therefore has no

control elements.

For initial start-up, the standard NC machine data are loaded first and then, depending on the
number of PLC CPUs, NC MD 5038 bits O - 3 are set.

Operator input:

—> Q —> pazg\t;(;rd -> Q

v

The control is in the "SET UP INITIAL CLEAR" mode. The PLC MD then have to be erased
and the standard machined data loaded.

7.6.3 Operator input

v

LOAD PLC
MD
RECALL
The standard machine data are loaded.
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11.91 7 135 WB PLC Description
7.6.2 Installation of the 135 W PLC

The General Initial Clear function is executed next.

Operator input:

PLC1 PLC2 PLC3 PLC4
INITIAL INITIAL INITIAL INITIAL
CLEAR CLEAR CLEAR CLEAR
RECALL
SET UP
END PW
© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 7-11
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09.90 8 Machine Interface
8.1 Actual-value input measuring circuit

8 Machine Interface

8.1 Actual-value input measuring circuit (6FX1121-4B.. module)
8.1.1 Connector pin assignments

The actual values are supplied to the CNC via 15-pin connectors (measuring circuit module
6FX1 121-4BA to 6FX1 121-4BK).

1st  actual-value connector  encoder 1
2nd actual-value connector  encoder 2
3rd actual-value connector  encoder 3

Incremental rotary encoders (e.g. ROD 426) for linear axes or incremental linear encoders with
EXE external pulse-shaper electronics (e.g. LS703 and EXE603 linear scales) are connected.

The input signals to the measuring-circuit modules are identical for both encoders. The

6FX1 121-4B. . module is also available with integrated EXE. In this case the signals are
routed from the measuring head directly to the measuring-circuit modules and are converted at
the module into TTL signals (also see Section 8.1.5).

4\ A-signal
*A-signal —[—°°9
o ov
B-signal ——™°
o * B-signal
ov ———°
o Reference signal
* Reference signal ——°
© +5V
o
o
+5V — [ °
(@]
* Contamination signal ——f4—o015
—

Actual value connector pin assignments
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8 Machine Interface
8.1.2 Differential input

8.1.2 Differential input

11.91

Input signals and characteristics for digital measuring systems with differential output.

;cr)]nnector tag , i i ¢ 54_ tmp _>i
N : l
— |
1 Track A | | ] v
9 Track *A | I
! I
— g —P i —» top e—
| 1
10 Track B |=— :
: 4|
. l
L
3 Track B* ' '
|
| |
t1d i | : 1 tod
—> P —
4  Ref. point z
12 (zero *7
mark) I
>
| too !

Input signals for digital measuring systems with differential output

Some important characteristics:

*  Encoder supply voltage
* Ripple of the power supply
*  Current per encoder system
*  Ohmic input resistance
*  Dynamic input resistance
* Differential input voltage
e.g. between A and *A
* Differential input voltage max.
* Maximum input frequency at 90°
phase displacement between
A and B track pulses
*  Minimum pulse width typ
*  Minimum edge spacing (change)
*  Noise immunity (DIN 57847) - noise signal width
*  Maximum cable lenth to the encoder using
SINUMERIK cables
*  Minimum spacing between two successive
edges tmr
*  tigandtyq
*  Maximum spacing between two successive
edges of a track tzq
*  Condition for reference track (zero mark)

* Rate of change (all signals)
*  Minimum length of the zero mark tsq

© Siemens AG 1989 All Rights Reserved

5V5%
100 m Vpp
300 mA

470 Ohm

110 Ohm

1V
10V

1 MHz (without EXE)
300 kHz (with EXE)
400 ns
350 ns
3 kv

35 metres

200 ns
60 ns

20 ns

Z = high,

if A and B= high
1V /s
200 ns
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08.89 8 Machine Interface

8.1.3 Equivalent circuit diagram with differential input

8.1.3 Equivalent circuit diagram with differential input

TRACK Front TRACK Contamination
*
A W connector |, *é v from ext. EXE
B ¢ Ref. pulse
Ref. pulse . C
~—» Forint. EXE
L C
. Connector on
c © Jumpering socket PCB
| —
S ¢ Jumpers closed with-
470 out integrated EXE
— Filter —o
.—

+ -
C Pulses from int. EXE
Hardware
monitor .
~ Hardware error from int.
| | ~ EXE or contamination
v‘ Switch-
over
——— ———
+5V
SPC Alarm Alarm
act value det. hardware contamination
One track and monitoring without integrated EXE are shown
Equivalent circuit diagram with differential input
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SINUMERIK 880, SW1-6 (IA)



8 Machine Interface 08.89

8.1.4 Equivalent circuit diagram for actual-value input with integrated EXE

8.1.4 Equivalent circuit diagram for actual-value input with integrated

EXE
Scale
Ref. Track  Track
pulse B A
VARV Vv VvV VY WV  Front connector on PCB
A VYV VYV VYV PCBconnector —» integr. EXE
T 8 |7 43 6|5
integr. Amplifier
EXE 01
71148
® Ref.
I—_T pulse
; X5
5'9”?' oder
monitoring X10 TTL signals
Connector integr. EXE —— PCB
Logics
M Switchover: with or without integr. EXE
4 3 2 1 5
¥y mn N N N N
+5V ) . )
0—|:|— Signals without integr. EXE
1k | J\I/ | | |
[
[
/ !
Contamination
and hardware Ref. Track | Track
monitoring with | pulse | B A
integr. EXE
SPC Alarm Alarm
act value detection hardware contamination

Equivalent circuit diagram for actual-value input with integrated EXE
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8.1.5 Complement with integrated EXE

8 Machine Interface

8.1.5 Complement with integrated EXE

A complement of up to three 5-fold EXEs or up to two 10-fold EXEs is possible with the
6FX1 121-4B. measuring circuit module.

The permissible combinations with the maximum complement are as follows:

Measuring circuit

Integrated EXE

E”nger 5fold | — 10-fold | —| 10-fold 5-fold
Encgder 5-fold 5-fold
E”Cider 5fold | — 10-fold | — 5-fold 10-fold
Command
value
1,2,3
Different complements with integrated EXEs
Machine-readable i
Width product MRPD s
designation 1 2 3
(MRPD) X131 X111 X 121
20 mm 6FX1 121-4BA01 K 20
40 mm 6FX1 121-4BB01 K21
20 mm 6FX1 121-4BC01 K22
40 mm 6FX1 121-4BD01 K 23 5
40 mm 6FX1 121-4BEO1 K 24 5 5
40 mm 6FX1 121-4BF01 K 25 5 5 5
40 mm 6FX1 121-4BG01 K 26 10
40 mm 6FX1 121-4BHO1 K 27 10 10
40 mm 6FX1 121-4BJ01 K 28 10 5
40 mm 6FX1 121-4BK01 K 29 10 5 5

Machine-readable pruduct designation of the measuring circuit module according to

complement of EXEs, and relevant module widths.
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8 Machine Interface 08.89
8.1.6 Input signals with integrated EXE
8.1.6 Input signals with integrated EXE
Meas.point Meas.point
TRACK A
QIPINS U=14to /—\ / 00
8 Vpp \/
TRACK B
Q1PIN14 U =14 to 90°
o \/ \.
Q1PIN7 U=14to EFERENCE TRACK
8 Vpp / RI
Connector TTL
Pin 1 signal IS [ | S S S I I
5-fold
Pin 2 EXE [ S | S I G N I -
Pin 3 M R
Connector TTL
Pt serel PR A
10-fold
Pin 2 EXE
U UL .
Pin 3
in R

Input signals with integrated EXE

Additional data

Measurements of Q1 signals performed earth-free with respect to measuring point Uo.
* Phase angle 90° + 12° of 0°/90°

* Response threshold for fault signal U = (0.7 £ 0.5) Vpp behind amplifier Q1

* Signal size, input EXE tracks A and B approx. 11 pA
* Reference track approx. 3.5 pA

© Siemens AG 1989 All Rights Reserved
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11.91

8.1.7. Diagnostics help on the ACC board

8 Machine Interface

8.1.7 Diagnostics help on the ACC board

The analog current closed-loop control, the triggering circuits for the transistors and the
interface to the drive units are contained on the ACC board for three axes.

If the drive parameters do not behave as they should, it is possible to check parameters, such
as the actual and setpoint values of electric currents on the edge connectors X1 to X4.

Rotor position
signals, motor
temperature
Axis 1

Rotor position
signals, motor
temperature
Axis 2

Rotor position
signals, motor
temperature
Axis 3

50-way con-
nection to
drive unit
6SC610

9

\I/

X1

16

X3

X4

LAN
interface

Block diagram of the ACC module
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8 Machine Interface
8.1.7 Diagnostics help on the ACC board

Measuring point assignments

X1

X2

X3

X4

O©CoO~NOOOA~WNE

A WNPE

O©CoOoO~NOoOUPA~WNER

1G1+

1G1 -

1G2+

1G2 -

Pulse disable
Status fault/ready drive unit
2G1+

2G1 -

2G2+

2G2 -

Pulse disable
3G1+

3G2 -

3G2+

3G2 -

Pulse disable

Terminal 65 axis 2
Controller disable drive
Pulse disable drive
Terminal 65 axis 1

Normalized current actual value axis 1
Current setpoint value (controller) axis 1
Additional current setpoint value axis 1
Current setpoint value (DAC) axis 1
Normalized current actual value axis 3
Current setpoint value (controller) axis 3
Additional current setpoint value axis 3
Current setpoint value (DAC) axis 3
Normalized current actual value axis 2
Current setpoint value (controller) axis 2
Additional current setpoint value axis 2
Current setpoint value (DAC) axis 2

+25V

-25V

Controller disable axis 3
Controller disable axis 2
Controller disable axis 1
-10V

+10V

Not assigned

11.91

Axis 1

AXxis 2

Axis 3
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8.2
8.2.1

8 Machine Interface

8.2 Setpoint output measuring circuit (6FX1121-4B.. module)

Connector pin assignments

Setpoint output measuring circuit (6FX1121-4B.. module)

The set speeds and axis-specific servo enable signals (non-floating switch contact) are output

from the control via a 25-pin connector.

Servo enable 1

0 Volt

0 Volt

Servo enable 2 (+ 24 V DC)
Servo enable 3

o Volt

o Volt

Ref. potential for setpoint 3

Ref. potential for setpoint 1 = |

Set speed 2 —4

)

ST T T

(0]

bbb

13 0—

€

Servo enable 1
(+ 24V DC)

Set speed 1

Ref. potential for setpoint 2

0 Volt
0 Volt
Servo enable 2

Servo enable 3
(+ 24V DC)

Set speed 3

(M ext)

Set value connector pin assignments

Characteristics:

* Analog setpoint
Voltage
Current
* Servo enable
Supply voltage
Current
Non-floating switching transistor

© Siemens AG 1989 All Rights Reserved
SINUMERIK 880, SW1-6 (IA)

Max. £ 10 V (hardware limit 14 V)
Max. 2 mA

20 to 30 V DC incl. ripple
Max. 100 mA (short-circuit proof)
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8 Machine Interface 09.90
8.2.2 Equivalent circuit diagram of the set speed output (for one axis)

8.2.2 Equivalent circuit diagram of the set speed output (for one axis)

Digital set speeds (VELO)
14-bit DAC
Sample and hold
Filter
Amplifier
1.1
+ 14V limit
Ground
SN,
Pin 17 4 ... 1st axis on measuring circuit module
Pin 5 18 ...2nd axis on measuring circuit module
Pin 25 12 ... 3rd axis on measuring circuit module
Equivalent circuit diagram of the set speed output
8-10 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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11.91 8 Machine Interface
8.3 Serial interface (V.24 (RS232C) + 20 mA)

8.3 Serial interface (V.24 (RS232C) + 20 mA)

The SINUMERIK 880 has up to 4 serial interfaces:

Interface 1 V.24 (RS232C) + 20 mA OP CPU 6FX1120-4 X121 (Standard)
Interface 2 V.24 (RS232C) OP CPU 6FX1120-4 X131 (Option)
Interface 3 V.24 (RS232C) + 20 mA COM CPU 6FX1120-4 X121 (Standard)
Interface 4 V.24 (RS232C) COM CPU 6FX1120-4 X131 (Option)
Note:

Only full duplex operation of the 20 mA interface is possible. A detailed description of the serial
interfaces is included in the "UNIVERSAL INTERFACE” Planning Guide (Configuring
Instructions).

25-pin socket
/10\ Shield
TTY3 < O14 O—1+—Pp— * TxD (Transmit)
© O—1—<4— *RxD (Receive)
(Receiving power R20mA —<4—+}o0 o oTS
source)
© o—<«— cT8
o o—}<«— Dsr
Tl ¢ O O Mext
DTR —<4—10 o
(Transmit) oV —10 o
© o— 1 <4— TTY2
© O
(Receive) oV — 1 5
@)
25 O T20 mA (Transmitting power

Interface assignment

Characteristics
* V.24 (RS2320C): Level £ 12V
Signals *RxD and *TxD are low active
* 20mA: Active or passive, determined in connector
© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 8-11
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8 Machine Interface 09.90
8.4. Handwheel interface module (6FX1 126-5AA..)

8.4 Handwheel interface module (6FX1 126-5AA..)

8.4.1 Connector pin assignments

‘ 4 A-pulse
3O B-pulse The control can
; supply up to 150 mA
2 O Ref. potential per handwheel at the
 I— 1 Q) +5V +5V pin.

The handwheel voltage supply and the pulses from the handwheel are routed via a 4-pin
connector.

8.4.2 Equivalent circuit diagram

Pulses from —>—T Filter —I:I—Zlo—b To direction

handwheel ‘ evaluation

Two pulses A and B with 90° offset are output when changing from one latched position to the
next (pulse-interval ratio 1 : 1). The outputs are at a low level in the latched positions.

R (latched position) R
A-pulse 5V |—|
0 [
B-pulse 5V
A | -
Direction of rotation “— - + —>
Max. frequency 5 kHz
Low level: o9V
High level: 3.6V
Voltage: max. 5.25 V
8-12 © Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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09.90 8 Machine Interface
8.5 Short-circuiting connector for actual-value input

8.5 Short-circuiting connector for actual-value input

The short-circuiting connectors for System 3 and 8 digital measuring systems may not be
used for the SINUMERIK 800 in view of the different pin assignments.

The connector is used to test the system and measuring circuits with no encoders connected
or with no axis available if a modification to the NC MD 560~ bit 0 is not practical.

4\ A-signal
*A-signal ——
B-signal ol 4 °
-signal —1—
? O * B-signal
oV | 11] (3
1| 92° Z-signal (reference signal)
*Z-signal ——
5O +5V
o
o
o
(@]
015 (Jumpers: 1-4-5-10
\80) 3-9-11-12)

User-manufacture of connector

8.6 Measuring pulse inputs (sensors)
Jumpering see Section 4.7 (6FX1 136-8BA...).
Note:

Only one of the two measuring pulse inputs must be switched active by the NC program with
@ 720.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 8-13
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.1 General

9 NC Machine Data/PLC Machine Data/
NC Setting Data

9.1 General

The NC machine data (NC MD) are used to match the NC to the machine tool. They should
be carefully determined and optimized during installation, unless the machine manufacturer or
end user specifies fixed settings.

Input is in an MD card (128 Kbyte RAM) on the multiport or dualport, which is battery-protect-
ed against loss of data in the event of the control being disconnected (see also Section 4).

The NC MD may be entered in initial clear mode via the V.24 (RS232) interface at any time
and in normal operation both manually and via the V.24 interface if the password has been
specified.

9.1.1 Control configuration

When installing and, to a certain extent, in the course of operation (warm restart) the following
parts can be configured flexibly:

* NCCPUs

* Servo CPUs

*  Measuring circuit modules
* PLCCPUs

*  Input/output modules
*  PLC expansion units
* Mode groups

* Channels

* TO areas

*  Axes

* Spindles

All of these areas are related to the other areas, some directly and some indirectly.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-1
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.1.1 Control configuration

A distinction is made between the software configuration and hardware configuration of
SINUMERIK 880.

The software configuration defines the number of axes and spindles the system possesses
and the distribution to the mode groups and channels. The control is adapted to the
requirements of the machine.

SSSS Spindles 1 to 6 SSSS
DB31
DLk +2
NC MD 453*
DB10-25
3 DL3 0 R
% Mode groups 1 to 8 %% Channels 11016~ £X
XXX Y] eeo0000
NC part NC MD 104*
NC MD 360* program
¢ TOarealto16 :
&L Axes 11024 £
NC MD 100* OO o sooesee
e000000
9-2 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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9.1.1 Control configuration

The hardware configurations adapt the software to the existing control hardware.

The hardware configuration defines how much CPU power is available (number of CPUs), and
how much and which modules must be inserted to attain the required limit data as regards
position control scan time and block preparation time.

XX KRX
KX . Pered
X Spindles 1to 6 XX
250 vc:x:x
NCCPU1to 4
NC MD 400* |
9 o 2 A
» Meas. circuit 1-30 2
SO NC MD 102+
CYYYY YY) v
S s
X% Channels 1t0 16 &%
XK Pood
QR 2 e XK X 626 6 6 6 XX RS
Servo CPU 1to 4 eecc000

NC MD 200*

SOPPIFIIIIIFTITIIIFIFIY

Axes 1to 24

ARARARIRI I IS IIIIIIK,

XXX
194% "%
0% %0% %%
SERHRX
XX

XA AR

o000 000

With the same machines (same software configurations) and same PLC user program it is
possible, to adapt the required CPU power of the control to the requirements of the customer
by hardware configuration.

The hardware and software configurations shown together:

x"xf‘ """""""""" XX
X% Spindles1to6 &
5% k3%e NC CPU 1to 4
| NN
DB31 |
* DLk +2
NG MD 453* NC MD 400 ¢ A
. x NC MD 102*
SS Meas. circuit 1-30 ESSSS
R Qocoooooooaapovocaceddd  DB10-25 xxxx”””x!xx””” =]
X Mode groups 1t0 8 X eccccce DL 3 & Channels 1t0 16 3
x’,'vW X %9 Mx:x:x
e000000 | | | e000000
KRR
Servo CPU 1to 4 NC MD 104*
NC MD 360* NC part
program .
3 l)( x)(
NC MD 200 I TO area 1to 16 ot
R IRAATIALS K o X
" ¥ Axes 1to 24 o3 cocsces |
NC MD 100 9393 v\::x:
| | o000 000
© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-3
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.1.2 Notes on configuration

9.1.2 Notes on configuration

Up to eight mode groups and 16 channels are feasible in the SINUMERIK 880. Machine data
is used to specify the assignment of channels to mode groups, i.e. the mode groups are at a
higher level than the channels. Machine data is also used to assign the available axes to the
mode groups. Up to 30 measuring circuits (24 axes and 6 spindles) are possible. A maximum
of 8 channels can be assigned to one mode group.

In principle, each channel can be compared with its own NC. Each channel may only process
its own program, controlled via the PLC. However, channels belonging to the same mode
group may only be operated with the same mode; channels assigned to different mode groups
as per the machine data may be operated simultaneously with different modes.

The axes are assigned to the channels in the part program, and not via machine data. This
means that an axis can operate in various channels within a given mode group, but not
simultaneously.

It is possible to inhibit a given axis in a specific channel (NC machine data) to prevent a
collision due to a programming error.

The operator can select the various declared mode groups and channels via the operator
panel keyboard. At least one channel and one axis must be assigned to each mode group.
Mode groups without spindles are permitted.

A channel may only operate the axes in its mode group. An axis may only operate in its
assigned mode group. The warm restart function makes it possible to modify the system
configuration (assignment to mode groups) without having to re-approach the reference points
(see Section 11.6 for warm restart).

On the SINUMERIK 880, a maximum of 4 channels can be activated per NC CPU. With the
maximum number of 4 NC CPUs (depending on the version ordered: 1 to 7), therefore, up to
16 channels can be activated. NC machine data is used to determine which NC CPU a
channel operates on or whether a channel exists at all. The more channels are activated on
an NC CPU the greater the block preparation time. If especially computationally intensive
functions are selected (TRANSMIT, 2D/3D coordinate transformation, 3D/5D helical
interpolation, etc.) four channels per NC CPU can no longer be activated (alarm "NC CPU
failed”). So only up to two channels per NC CPU can be implemented with TRANSFORMA-
TIONS. It might be necessary to increase the standard interpolation time of 20 ms in this case
as well (NC MD 155).

94 © siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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9.1.2 Notes on configuration

O O ™
| T |
| |
1 « » 1
! l Mode group 3 Q1 :
B 22 Chamnel6 _
& & R N N B
! Spindle 1 ! ! Spindle 2 !
: : : :
| | | |
| | | |
| | | |
: (LI : : (I :
| < : : .
| ) | | > |
! X1 : ! X2 :
| | | |
| | | |
| | | |
| | | |
| | | |
: : : :
: Mode group 1 : : Mode group 2 :
! Channel 1 ! : Channel 3 !
: Channel 2 71 | ) Channel 4 !
| Vet Y |
N . Y .. _/ | . . Y . . _

Channel 1, 3 Processing channels

Channel 2, 4 Arithmetic channels (if required)

Channel 6 Auxiliary channel

Mode
group 1

Channel 1 | Channel 2 Channel 6 Channel 3 | Channel 4
(master (master- (master
channel) channel) channel)

Mode
group 3

Mode
group 2

Typical system configuration (double slide machine with two spindles and loading/unloading device

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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9.1.2 Notes on configuration

Function of master channel

In a mode group the channels are processed in ascending order. The first channel in a group
(the one with the lowest number) is declared the master channel of the group in the control.
On key reset (RESET on machine control panel), it has the task of executing the following
functions:

*  Clear all reset alarms specific to mode group

* Clear all axial reset alarms in mode groups

*  Synchronize all axes in mode groups

*  Clear all spindle-specific reset data in mode groups
*  Servo reset for axes in mode groups

The master channel also has a special function at the channel-specific interface (DB 10 - 25):

In the event of the following signals being specified in the master channel of a mode group,
they are also valid in all the other channels of the same group:

*  RESET (DL 0 bit 6)

*  Operating mode (DL 0 bits 0 to 3)

* Feedrate override active (DL 1 bit 5)

* Rapid traverse override active (DR 1 bit 5)
*  DRF (DLO bit 7)

If these signals are specified not in the master channel of a mode group, but in another
channel of the same group, they are valid only in the channel concerned.

Exception:
DRF and operating mode can be specified only in the master channel, but is valid for the
whole mode group.

9-6 © Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02
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9.2 Mode selection

9.2 Mode selection

Key: @

Normal mode
with

MD modifica-

tion

<

+password . . ..

Installation
mode

Softkey:
INITIAL
CLEAR

Softkey: SET UP

Key:

POWER ON
routine

Installation
mode
INITIAL CLEAR

Normal mode

Switch on
COM CPU in positional
or battery alarm or no MD card
inserted ?

SET UP
END PW

POWER ON

POWER ON
routine

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-7
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.2.1 Installation mode "INITIAL CLEAR"

9.2.1 Installation mode "INITIAL CLEAR"
Standard installation sequence

In the following installation sequence, it is assumed that neither the NC nor the PLC section of
the control has already been started up.

Section 1 (Preconditions and visual inspection) of the Installation Guide must be observed.

All cables and modules, in particular all I/O modules (6FX1 124-6AA..) must be inserted or
connected and correctly jumpered.

The NC MD and NC MD bits important for the PLC are dealt with after the installation
sequence.

The installation sequence is mandatory since the NC machine data must be input prior to
formatting the user memory and clearing the part program memory.

Mandatory sequence:

1. NC initial clear

Move switch on COM CPU (6FX1120-4BB) to position 1 and operate "POWER ON

Reset"; (reset key on power supply unit or switch the system on). The control is in the

"INITIAL CLEAR" installation mode.

2. Depress "MACHINE DATA" softkey.

Caution!  From approx. the end of 1989 the option bits are already set in the factory so
that points 3 and 4 must be ignored if the control is in the same state as on
delivery.

3. Depress "CLEAR NC MD" softkey; NC machine data is cleared.
4. Depress "CLEAR NC MD" softkey; NC machine data is cleared.
5. Depress "LOAD NC MD" softkey; NC standard machine data is loaded.

6. Depress "CLEAR PLC MD" softkey; PLC machine data is cleared.

7. Press "Recall" /\ key; return to basic display

8. Depress "NC DATA" softkey.

9. Depress "FORMAT USER M. " softkey
The following data is erased:
* Tool offsets
e Setting data
* R parameters
« MIB parameters
e Zero offsets

9-8 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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11.

10.

11.

12.

13

14

15

16.

17.

18.

19.

20.

21.

91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.2.1 Installation mode "INITIAL CLEAR"

The following data is preset:

» The setting data for serial interface 3 is preset

* The MIB parameters are formatted according to NC MD 4 and 5

» The tool offset memory is formatted according to the Option bits and
NC MD 210 to 226

» The working range limits are preset to max. values

» Spindle speed limit (S100) is preset

Depress "CLEAR PART PR" softkey; the part program memory is formatted according to
Option bits and cleared.

Read in PLC and NC machine data if available via the serial interface. In installation mode,
the setting data bits for the serial interfaces are selected by depressing the "DATA IN-
OUT" softkey and can be matched manually to the external input/output device.

Caution!  The option bits must not be overwritten (check!)

Depress "NC DATA" softkey.

. Depress "FORMAT USER M." softkey.

.Depress "CLEAR PART PR" softkey.

. Press "RECALL” /\ key; return to basic display.

Depress"PLC DATA" softkey.
Depress"PLC 1 INITIAL" softkey.

Depress "PLC 2 INITIAL" softkey if corresponding PLC CPU installed.

Press "RECALL" /\ key; return to basic display.

Move switch on 6FX1 120-4BB COM CPU to position 0.

Depress "SET UP END PW" softkey POWER ON is performed (see Section 9.2).

No NC MD and PLC MD may be entered, displayed or edited manually in the installation
mode.

Th

e PLC is in cyclic operation and flag F24.3 is set, so the basic program performs no

processing between the interface and the NC.

In view of the fact that no NC MD and PLC MD can be transmitted to the PLC in the "INITIAL
CLEAR" installation mode, the PLC may assume a deliberate stop status. This applies to
package 1 (tool management) etc.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-9
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9.2.2 Normal mode (with MD modification)
9.2.2 Normal mode (with MD modification)

In normal operation machine data can be read, manually edited and read in via the V.24
(RS232) interface. The machine data is selected using the "DIAGNOSTICS" softkey.

DIAGNOSTICS
Select
I:I softkey function

"DIAGNOSTICS"

ALARM SERVICE PLC SeIeCt

MESSAGE STATUS uTILITY "MACHINE DATA"
in softkey menu
Select
"NC MD" or
"PLC MD" in softkey menu

GENERAL CHANNEL AXIAL SPINDLE MACHINE

DATA DATA DATA DATA BITS

SYSTEM FB USER SYSTEM FB BITS USER

DATA DATA DATA BITS BITS ‘ ‘ ‘ ‘

9-10 © Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02
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Caution!

9 NC Machine Data/PLC Machine Data/NC Setting Data

9.2.2 Normal mode (with MD modification)

The following operations are carried out from software version 06:

DIAGNOSTICS

PLC
UTILITY

ALARM
MESSAGE

MD

CYCLES

v

Select
softkey function
"DIAGNOSTICS"

Select
"MACHINE DATA"
in softkey menu

Select
"NC MD" or
"PLC MD" in softkey menu

GENERAL
DATA

CHANNEL

DATA DATA 1 DATA 2

AXIAL ‘ANAL

SPINDLE
DATA

MACHINE
BITS1

MACHINE
BITS 2

—

SYSTEM
DATA

FB
DATA

USER

DATA BITS

SYSTEM

FB BITS

USER
BITS

Machine data cannot be edited until the password has been entered.

Enabling MD input

* Press"Start"

<
<

Inhibiting MD input

e Press "Start"

© Siemens AG 1989 All Rights Reserved
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key and enter password ....

key and "SET UP END PW" softkey.
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9 NC Machine Data/PLC Machine Data/NC Setting Data
9.2.3 Installation mode

9.2.3 Installation mode

Three functions can be activated in the installation mode

09.90

"INITIAL CLEAR" softkey: Software-triggered hardware reset (POWER ON) executed as

shown in Section 9.2 mode selection

"SET UP END" softkey: Jump to normal mode with MD modification without cancelling

the password

"SET UP END PW": Jump to normal mode and cancellation of the password. The
machine data cannot be edited without entering the password.

9.3 NC machine data
9.3.1 General

Breakdown of NC machine data:

* NCMD 0 - 999: General values

* NCMD 1000 1999: Channel-specific values
* NCMD 2000 3999: Axis-specific values

* NCMD 4000 4999: Spindle-specific values
* NCMD 5000 5199: General bits

* NCMD 5200 539*: Spindle-specific bits

* NCMD 5400 559*: Channel-specific bits

* NCMD 5600 596*: Axis-specific bits

* NCMD 6000 6999: Leadscrew error compensation flags
* NCMD 1000* 1799*: Axis-specific values

* NCMD 1800~ 1999*: Axis-specific bits

Effectiveness of individual machine data:

* configuration-specific data

(e.g.: MD 200*, 400*, 158, ...)
*  axis-specific data

(e.g.: MD 204*, 240%, ...)

* spindle-specific data

(e.g.: MD 520*, Bit 1, ...)

* display-specific data

(e.g.: MD 5007, Bit 7, ...)

after POWER ON
after RESET (mode group-specific)
after NC STOP/NC START

immediately

A guarantee that all machine data will become active immediately according to the function
specified here (RESET, NC STOP/START) can not be given. Some information on activation
can be found in the installation lists.

9-12
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9.3.1 General

In case of doubt, users are advised to execute the POWER ON routine since this activates all
NC MD (exceptions: MD 4, 5, 8, 13, 210 to 226, 5012).

This is the case when

a) the NC is switched off and on
or

b) the "SET UP END PW" or "INITIAL CLEAR" softkey is pressed after the MD input in the
installation mode.

After editing certain MDs, the memory has to be reformatted.

* NCMD4 "FORMAT USER M.” softkey
* NCMD5 "FORMAT USER M.” softkey
* NCMDS8 "CLEAR PART PR” softkey

* NCMD 13 "FORMAT USER M.” softkey
* NC MD 210 to 226 "FORMAT USER M.” softkey
*  NC MD 5015 "CLEAR PART PR” softkey
Caution!

For safety reasons "POWER ON" should generally be performed (switch control off/on) after
editing NC machine data.

9.3.2 Position control, input and measuring system resolution

In the case of the SINUMERIK 880, position control resolution and input resolution may be
entered independently (NC MD 5002). However, in order to ensure a closed position control
loop, the pulses from the digital measuring system and the precision of the control must be

matched to one another.

The new units of measurement used are "unit (MS)" for position control resolution and "unit
(IS)" for input resolution.

The following applies:

1 unit (MS) = 2 units of position control resolution
1 unit (I1S) = 1 unit of input resolution
Example:

Given a position control resolution of 0.0005 mm and an input resolution of 0.001 mm, then
lunit(S)y = 1lunit(MS) = 1Mm

For the input, position control and display resolution (from Software Version 3) see NC MD
5002 and NC MD 1800*.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-13
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9 NC Machine Data/PLC Machine Data/NC Setting Data

9.3.3 Input units

9.3.3

Unit (MS)

Unit (IS)

Input units

2 units of position control resolution (MS reference system)

e.g. 1 unit of position control resolution = 1/2 km

(MD 5002 =

010) 1 unit (MS)=1 pm

1 unit of input resolution (1S reference system)

e.g. 1unit of input resolution = 1 km

(MD 5002 = _010_ _

_ ) 1unit(IS)=1Hm

VELO ...smallest unit of digital-analog converter (DAC) for setpoint conversion

Given a 14-bit DAC then:

1VELO =

10

8192

=1.22 mV

Sampling time settings on the servo CPUs (NC MD 155 + 160 to 163) :

09.90

Ratio of interpolation to position control MD 160 to 163
1:2 1:4 1:8
Max. No. Max. No. Max. No.
of axes/ of axes/ of axes/
Inter- Sampling spindles Sampling spindles Sampling spindles
polations | time [ms] per time [ms] per time [ms] per
[ms] servo CPU servo CPU servo CPU
10 5 25 disabled
12 6 3 15
14 7 ] 35 . disabled :
Depending Depending Depending
16 8 on 4 on 2 on
Software Software ; Software
18 9 Version 45 Version disabled Version
20 10 (see 5 (see 25 (see
NC MD NC MD NC MD
22 11 160 to 5.5 160 to disabled | 160 to 163)
24 12 163) 6 163) 3
26 13 6.5 disabled
28 14 7 35
30 15 7.5 disabled

If disabled sampling times are selected, positioning and speed control are no longer ensured.
Up to Software Version 2 only the interpolation time of 20 ms is enabled.

9-14
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9.3.4 Other machine data
9.3.4 Other machine data

All machine data and machine data bits not described in the Installation Guide must be set to
ZERO.

9.3.5 NC MD description

To maintain clarity in spite of the large number of machine data the MDs for axes, spindles
and channels are marked with a "+" specifies which axis, spindle or channel it is, the "+" must
only be replaced by a number beginning with zero.

%" 0 Axis 1, Spindlel, Channell
1
2
3
4 .
5 Spindle 6
15 . Channel 16
23 Axis 24
© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-15
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9.3.5 NC MD description

9.3.5.1 General values

Pre-limit switch (to Software Version 2)

Standard value Lower input limit Upper input limit Units

20 000 0 99 999 999 units (MS)

Active: After POWER ON

From Software Version 3 the pre-limit switch must be entered axis-specific in the
NC-MD 1100*.

The distance by which braking is to be prematurely initiated should be entered if the
instantaneous speed is greater than the speed stored in NC MD 1. Consequently, only
insignificant overrunning of the position of the software limit switch in circular interpolation can
be ensured.

Unless in rapid traverse, overrunning the pre-limit switch activates Alarm 2034.
Recommendation:

With program control, the value selected should be slightly greater than the braking distance
from rapid traverse to NC MD 1.

Traversing movements likely to overrun the software limit switch position are not even initiated
(Alarm 2065 is activated).

Exception:

Circular interpolation, helical interpolation

Start of braking to reset

Software
limit switch

Software
pre-limit switch

Reduction to NC MD 1
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Speed behind prelimit switch

Standard value Lower input limit Upper input limit Units

1000 units
500 0 100 000 — (S

min

Active: Immediately

V (m/min) MD 1100*
NC MD 0
A

A
Y

Braking characteristic

Speed behind pre-limit switch

\ > s (mm)

Position of limit switch Axis stop point

NC MD 2240-2399

Position of
pre-limit switch

Note:

NC MD 1 has no effect if the value 0 is entered in NC MD 0 (up to Software Version 2) or in
NC MD 1100* (from Software Version 3).
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Corner deceleration rate

Standard value Lower input limit Upper input limit Units

1000 units
500 0 100 000 —(1S)

min

Active: Immediately

In continuous-path mode (G64), block transitions are covered without any feedrate reduction,
i.e. the tool path is rounded at points of discontinuity over the contour as a function of the
traversing rate.

As a result of function G62 (contouring with feedrate reduction), the tool path feedrate is
reduced to the rate entered in NC MD 3, provided the selected feed was higher.

The radiusing is thus reduced at discontinuous block transitions.

07

<
7 -~

/G627

/ / —T
Tk
-G 64 o
/ Exact positioning
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

MIB parameters for standard cycles (Siemens)

Standard value Lower input limit Upper input limit

450 450 500

Active: After user memory has been formatted

MIB = Machine Input Buffer

The MIB parameters are required for input of variables for the cycles and blueprint
programming if entered on the basis of the drilling and milling patterns or contour definition
patterns at the controller. NC MD 4 refers to the standard cycles or patterns. If standard cycles
and patterns are used in the SINUMERIK 880, NC MD 4 must be defined. The following
applies:

NC MD 4
NC MD 4

500 0 MIB parameters
450 49 MIB parameters

The value to be entered is specified by Siemens AG.
The entered value must not coincide with the value in NC MD 5.
Caution!

Any modification to this value is not valid until the user memory has been formatted
("FORMAT USER M." softkey).
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

EZS parameters for customer

Standard value Lower input limit Upper input limit

200 100 449

Active: After user memory has been formatted
MIB = Machine Input Buffer

The MIB parameters are required for input of variables for the cycles and blueprint
programming which the customer has generated himself using the programming workstation.

¢ Reference plane

e Drilling/boring depth

¢ Final machining allowance
¢ Chamfer etc.

The machine manufacturer must specify how many MIB parameters he requires. The following
applies:

NCMD5 = 100 0 MIB parameters
NCMD5 = 200 100 MIB parameters
NCMD5 = 449 349 MIB Parameters

The entered value must not coincide with NC MD 4.
Caution!

Any modification to this value is not valid until the user memory has been formatted
("FORMAT USER M." softkey).

Example:
NC MD4 ... 450
NC MDS5 ... 200
EZS for standard patterns in user
MIB parameter 0 // memory submodule
Customer MIB
MIB parameter 100 %/
MIB parameter 200
: <4——— NCMD5
I
I
I
v
<4— NC MD4
MIB parameter 450
MIB parameter 500 —_ EZS for standard cycles
(reserved)
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Threshold for CRC insertion blocks

Standard value Lower input limit Upper input limit Units

0 0 2 000 units (IS)

Active: In next block

One or more intermediate blocks for linear compensating movement(s) are inserted for
transitions from a circular contour to a straight contour or to another circular contour (see
Programming Guide). With these compensating movements, the programmed feedrate is
maintained along the cutter centre path; during machining, however, the feedrate is maintained
with respect to the workpiece contour. This results in differences in feedrate. In order to
prevent drops in speed if the travel is inadequate, the compensating movements beneath
threshold "d" are shortened or omitted as follows:

Full self-adjustment:

X2
X1
‘B - ~ . C
Y1l . . o/T —
/ BN Y2
~
A< % S
R .
/ \ / ~N
/ \ /
\
N /
N /
NI
o O
Shortened self-adjustment A C: No self-adjustment:
X1, Y1 >d: X1, X1, Y1, Y2 >d:
A C
<~ 7 R~
/RN I~
/ N N\ N
/ N
oy ®
/ AN
/ \
/ B
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Circle end position monitoring

Standard value Lower input limit Upper input limit Units

5 0 32 000 units (IS)

Active: In next block

Before a circular block is processed, the NC checks the "correctness"” of the programmed
values by determining the difference in radii for the starting and end positions. If the difference
exceeds the upper limit specified above, the block is not cleared for processing. Alarm 2048
(circle end point error) is displayed.

If the difference is less than but not equal to zero, the centre point parameters are corrected
since it is assumed that the end position has been correctly programmed. The circle is then
traversed on the basis of the new centre point.

I
|
Corr. circle
A E
\ S N
\ | N,
\' R . l \
\ - progr Lo Progr. circle
\ | /
\ /
\ I/
\ | |
\ I
\ I
\ | |
\\ I Mc
\
\ | K2
I
Mp K1 |
Mp = Progr. centre K1, K2 > MD 7 = Error
M¢ = Progr. centre
Circle end position monitoring
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Maximum number of part programs
(to Software Version 2)

Standard value Lower input limit Upper input limit

200 1 1 000

Active: Upto SV 2: after part program memory has been cleared
From SV 3. after POWER ON

For each part program provided, the SINUMERIK 880 (Software Version 2) reserves a small
memory area (11 bytes) for program organization purposes. 1000 part programs can be input
but far fewer programs are usually stored in the memory at any one time, so a significant
memory area would have to remain empty. To prevent this, matching to the part programs
actually anticipated can be performed.

Caution!

Any modification to this value is not valid until the contents of the part program memory have
been erased (softkey "CLEAR PART PR”)!

With Software Version 3 the organization of the part program memory was changed so that
when programs are erased the memory area becomes free immediately without "REORG". To
achieve this an organization with pages and sectors was chosen.

520 bytes (sector)

P M
Fod--———- S
v l i |
A Sector 1 ! i
A Sector 2 i :
Sector 3 : i
N : :
: I
|
32 kbytes (page) i :
|
o
[
[
[
: I
Lo

|

4

\4 .
2 __ Code for end of page
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9 NC Machine Data/PLC Machine Data/NC Setting Data 09.90
9.3.5 NC MD description

The maximum number of part programs which can be stored at one time from Software
Version 3 no longer depends on NC MD8 but on the memory capacity (see the following
table):

Memory capacity Number of free sectors Max. number of part
[ Kbytes ] programs
32 56 55
64 119 115
96 181 175
128 245 237
256 494 477
384 745 720
512 994 960

The max. number of programs assumes that none of the programs stored is longer than 506
characters.
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Error window for repositioning

Standard value Lower input limit Upper input limit Units

200 0 32 000 units (IS)

Active: In next block

Automatic interrupt during circular machining (G2/G3) is followed by departure from the
contour in JOG mode.
Repositioning is required in JOG mode prior to NC restart.

Alarm 3018 is output and the program is not started if the axis after NC start is outside the
tolerance entered in NC MD 9 (hatched area).

MD 9 or path "S”

MD 9 or path "S”

Tolerance range defined in NC MD 9
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Feed after block search

Standard value Lower input limit Upper input limit Units

1000 units
1 000 0 100 000 —(S

min

Active: In next block

If the machining program is not initiated at the start but rather at an existing block using block
search, the programmed rate may not be suitable for the traversing path (G95 or G96 active,
but no spindle rotation; very small F value programmed).

If the axes are not at the starting point of the first block selected by block search but instead
are in some other position, the controller would output the programmed speed of the travel
block. This could possibly result in critical situations; consequently, the value entered under
NC MD 10 is used for travel after block search as far as the first starting position. The speed
input applies to a feedrate override of 100 %.

Position before block search

-~
-~
-

-~
-~

N20

N10 N30

Start End

Diagrammatic example

Caution!

MD 10 is not active in the event of block search to a block with GO0O.

From software version 4.2, the programmed feedrate from the part

program is always used to traverse to the end point of the target block if

value 0 is entered in NC MD 10.
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Number of tool offset parameters

Standard value Lower input limit Upper input limit

10 10 32

Active: After user memory has been formatted

Each tool offset has as a standard feature up to ten tool offset parameters (TO parameters)
with fixed allocation. These parameters may be expanded by the user to 32 as and when
required. These expanded TO parameters (10 to 32) must be allocated by the user using the
programming workstation. As the number of TO parameters assigned to a tool offset
increases, so the number of tool offsets available to the user decreases since a fixed memory
area is assigned to the tool offsets as a whole.
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9 NC Machine Data/PLC Machine Data/NC Setting Data

9.3.5 NC MD description

09.90

Basic version with 8 K tool memory

Parameter Tool offset Remarks
10 204 409 Reset
11 186 372
12 170 341
13 157 315
14 146 292
15 136 273
16 128 256
17 120 240
18 113 227
19 107 215
20 102 204
21 97 195
22 93 186
23 89 178
24 85 170
25 81 163
26 78 157
27 75 151
28 73 146
29 70 141
30 68 136
31 66 132
32 64 128

L with Option H 81 (16 K tool memory)
Note:

32 tool offset parameters possible with SINUMERIK 880 from Software Version 3.

Caution!

A change only becomes active after formatting the user memory (softkey "FORMAT USER

M.").

9-28

© Siemens AG 1989 All Rights Reserved ~ 6ZB5 410-0CP02

SINUMERIK 880, SW1-6 (IA)



11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Measuring cycles machine data

Measuring cycles setting data

Standard value Lower input limit Upper input limit

0 0 199

The measuring cycles machine data and measuring cycles setting data are located in the
channel-specific R parameters. Areas for measuring cycles MD and for measuring cycles SD
are specified in the R parameters for each NC machine data (NC MD 14-17). If these areas
coincide, the corresponding R parameters for the measuring cycles setting data take priority.
The measuring cycles machine data are inhibited via the identification number (ID number),
while the measuring cycles setting data are inhibited by means of a key switch as a function of
NC MD 5005 bit 3. Inhibiting with all measuring cycles data is only active from the keyboard.
Since these machine data are for the general areas of the measuring cycles MD and
measuring cycles SD, a measuring cycles MD/SD area in the channel-specific R parameters is
identical for each channel.

The measuring cycles MD and measuring cycles SD are fully assigned by the Option B78
(measuring cycle version 10) and FB package 1 (tool management).

During standard installation the following values are entered in the NC machine data:

NCMD 14 = 100 from } assword-protected R parameters
NCMD15 = 199 to P P P
NCMD 16 = 110 from

NCMD17 = 133 to } keyswitch-protected R parameters

R parameters
NC MD 14
R100
NC MD 16
R110
1 NC MD 17
R133
NC MD 15
R199 A
I
R parameters :
I

% MD Cycles m SD Cycles
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

The measuring cycles (option B78) of version 20 are no longer located in R parameters
R110 to R199, but the newly created cycle MDs and cycle SDs in Software Version 3. For
reasons of compatibility it is still possible to define certain R parameters as measuring
MDs/SDs and to protect them from unwanted input with a password or keyswitch.

Zero offset group

Standard value Lower input limit Upper input limit

1 0 10

This MD has only an internal significance when using the Siemens cycle L960.

Next cutting edge for grooving cycle L93

Standard value Lower input limit Upper input limit

0 0 10

The grooving cycle L93 and the measuring cycles (option B78) use two-edged tools. The
second edge is assumed to be addressed with the tool offset D,., (first edge ...Dy). If,
however, the Siemens tool management of SINUMERIK 880 is used (cycle MD 7000 bits 4 to
1), the tool offset number for the second edge is transferred from the tool management in an
R parameter. If, for reasons of compatibility, the tool management of SINUMERIK 850 (only
when upgrading from 850 to 880) or a tool management from another manufacturer is used, a
P memory (in the TO memory) must be input in NC MD 19.

NC MD 19 specifies the P memory (in the TO memory) where the reference to the next
cutting edge is located when multiple edge tools are used. The reference can only be located
in P memories 5 to 10.

Basic angle for nutating head

Standard value Lower input limit Upper input limit

0 0 +180 000

For description see NC MD 5010 (5D tool length compensation).
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Standard value Lower input limit Upper input limit

0 0 9999

For an exact description and meaning see technology calculator (option).
Without a technology calculator NC MD 21 is meaningless.

Standard value Lower input limit Upper input limit

16 1 16

Active: After POWER ON

Standard value Lower input limit Upper input limit

16 1 16

Active: After POWER ON

For exact description see computer link.

Standard value Lower input limit Upper input limit

16 1 16

Active: After POWER ON
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9 NC Machine Data/PLC Machine Data/NC Setting Data 09.90

9.3.5 NC MD description

Ur(PLCL) Ul (PLC4) Fct. |Id. |Net DW
DB 101 | DB102|.............. DB 101 | DB 102 No. | 6-10 |data No.
DB No.
A A A
\ 4 \ 4
PLC1 PLC4
Basic [ttt Basic Net
software software data
I A
A4
A
. \ 4 , v
1/0 buffer 1 Multiport 1/0 buffer 6 Log. [ Fct. [Adres-| Id. Net
RAM Part. | No. |sing 6-10 | data
I | Q | [ Q data
A ] A
COM
Link
monitoring  |q| CL task PP
memory
A
\ 4
Buffer pair 1 Dualport Buffer pair 16 Log. |Fct. |Adres-| Id. Net
RAM on CP Part. | No. |sing 6-10 | data
C e [T Dl e 3
A
— v
command | lep| SINUMERIK Identifi- | Net
lists | driver cation data
A A
\I\\—j AP monitor or de- .
Assign. lists | [P ;i Protocol Identifi- [ Net
log. port vice management header cation data
\/ ¢
Network software Procedure| Protocol | Identifi- Net
CP or procedure or network| header | cation data
header

y
'

Bus or serial link
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data

9.3.5 NC MD description

UP net data length CP 231
(from Software Version 3)

Standard value Lower input limit Upper input limit

234 0 256

Active: After POWER ON

Specifies the maximum net data length in the message (including 10 byte identifier).
Note:

For reasons of capatability with SINUMERIK 850 234 bytes are used.

UP net data length CP 315-1
(from Software Version 3)

Standard value Lower input limit Upper input limit

234 0 256

Active: After POWER ON
Specifies the maximum net data length in the message (including 10 byte identifier).
Note:

For reasons of compatibility with SINUMERIK 850 234 bytes are used.

UP net data length CP 315-2
(from Software Version 3)

Standard value Lower input limit Upper input limit

234 0 256

Active: After POWER ON
Specifies the maximum net data length in the message (including 10 byte identifier).
Note:

For reasons of compatibility with SINUMERIK 850 234 bytes are used.
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Number of sectors in execution memory
(from Software Version 6.1)

Standard value Lower input limit Upper input limit

10 2 2500

Active: After POWER ON

During "Execution from external”, the part program is read into a circular buffer while other
part programs are being read out and executed. The circular buffer is part of the part program
memory. The size of the circular buffer is defined in NC MD by the number of sectors (1
sector = 507 bytes).

External

mass storage

Passive RS232C (V 24),
active RS232C or Sinec H1

Sinumerik 880 | — Block pointer for reading in

— Empty circular buffer

Circular
buffer

| Block pointer for execution

— Full circular buffer

Program
execution

If the defined rotary buffer sectors are not available on NC START (either occupied by part
programs or the part program memory is too small), the control reduces the circular buffer size
to the maximum possible number of sectors.

Additional machine data (MD 130x, MD 5148-5152, optional bit)

After the function, "Execution from external" has been activated, the part program memory
must be deleted.
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11.91

Interface signals

9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Channel-specific signals to NC channel (program modification):
DB 10 - DB 25 DL2, bit 15 "Execution from external”

Channel-specific signals from NC channel (select softkey):

DB 10 - DB 25 DR14, bit 7 "Execution from external"
Read/write NC data from PLC:

FB61/ FB62
Value Number Number
Functional Data Limit (WER 1 - format format Maximum
description type value WER 3) (ZFPN) (ZFPN) value
FB61 FB62
Program length
Main program HPLGNC | 0-9999 BO, FO
length
Subroutine length | UPLGNC | 0-999 BO, FO

Time-out for computer link
(from Software Version 5)

Standard value Lower input limit Upper input limit

10 0 9999

Active: After POWER ON
Function:

If a part program is sent by the numerical control to the host computer, time-out must be
switched on and the necessary response message must be received within the set time.

Behaviour:

*  When transmission is triggered by the host computer:
file transfer is returned to initial state.

*  When transmission is triggered by the operator (PLC):
file transfer is returned to initial state;
Message to operator (error no. 3105).

Activating the function with machine data 31:

0 - Time-out function not activated.

* - Value in seconds until file transfer is aborted
(exact value: set value - 4%).
Standard value: 10
Maximum value: 9999
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Standard value Lower input limit Upper input limit

see below 0 150

Active: Immediately

Use can be made of a feedrate override switch with up to 32 positions. The % figures may be
allocated as required, only the far left switch position (position 1) being fixed at 0%. If 0% is
allocated to another switch position, the feed hold LED does not light up, unlike in position
one.

Allocations of more than 150% are possible, but this value is set as the limit inside the NC.

Standard values:

1,2, 4,6, 8,10, 20, 30, 40, 50, 60, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120,; other
NC MD (NC MD 122 to 130) are set to 0.

Positions 1 to 16 of spindle override

131-146 switch 131-146

Standard value Lower input limit Upper input limit

see below 50 130

Active: When all channels of mode group are in the STOP state

Assignment to max. 16 spindle override switch positions as required.

The following standard values are entered when setting the standard NC MD:
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 105, 110, 115, 120.
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Positions 1 to 8 of rapid traverse

147-154 override switch 147-154

Standard value Lower input limit Upper input limit

see below 0

Active: Immediately

Standard values: NC MD 147 ..... 1
1, 10, 50, 100, 100, 100, 100, 100. 148 ..... 10

Rapid traverse override must be activated by means of PLC interface signals.

Interpolation time

Standard value Lower input limit Upper input limit Units

to Software Version 2:
10 5 15 2ms

from Software Version 3:
10 30

Active: After POWER ON

The increased flexibility provided by the servo CPU permits users to increase and decrease
sampling times (sampling time = time after which the control outputs a new set speed to the
axes) compared with the standard 5 ms, as well as interpolation time (standard value 20 ms).
The interpolation time is entered as an absolute value in NC MD 155.

Example:
NC MD 155 ... value 10 20 ms interpolation time.

The interpolation time in NC MD 155 corresponds very closely with NC MD 160 to 163
(Section 4.2.8). Only in this way the exact sampling time can be determined and checked. If
an admissible value is entered in MD 155, the control automatically operates with the value 10.

Caution!

With standard Software Version 1 and 2, the value 10 in NC MD 155 must not be altered
without consulting the Siemens AG system engineers in Nuremberg-Moorenbrunn, otherwise
serious positioning errors and incorrect speed control might error.

From software version 5:
Refer also to NC MD 160-163 when using integrated drive control (IAR).
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Interpolation time
(from Software Version 6)

Standard value Lower input limit Upper input limit

20 12 30

The interpolation time is entered as an absolute value.
The following values are quoted relative to the interpolation time:

e Sampling interval for speed controller(MD 160...163)
«  Sampling interval for position controller (MD 466* for spindles, IAR MD 108* for axes)

Servo enable cutoff delay

Standard value Lower input limit Upper input limit

200 0 1 000

Active: After POWER ON

The speed controller enable (servo enable) on the measuring circuit is removed after the set
delay. The servo enable is available on the measuring circuit once per axis/spindle and is
supplied by the control according to mode group-specific criteria.

The effect of this delay that has been input is as follows:

1. After the interpolator has reached the programmed position, the clamping tolerance
(MD 212*) is activated after this delay has elapsed. At this instant the following error must
therefore be smaller than the clamping tolerance. The delay selected should be such that
the maximum following error (rapid traverse) can be suppressed. In the event of an error,
the servo enable on the measuring circuit is removed and Alarm 112* (zero-speed control)
is displayed.

This only applies when NC-MD 372* (zero-speed control delay) is set to 0.

2. Delay for removal of the servo enable on the measuring circuit after 'EMERGENCY
STOP” and other errors or faults resulting in immediate shutdown of the axes (e.g. contour
control).

3. Delay for removal of the servo enable on the measuring circuit if the servo enable signal
for a moving axis is cancelled by the interface unit.

Any modification to MD 156 is only active after "'POWER ON”".
From software version 5:

This NC machine data is no longer relevant if intergrated drive control (IAR) is used.
(see IAR MD 156%*)
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Control type for standard cycles

Standard value Lower input limit Upper input limit

see list see list see list

Active: After memory has been formatted

The identifiers in the following list are analyzed by the SIEMENS standard cycles to permit
branching in the cycles for the specific control (e.g. recessing cycle with/without tool
management, ...).

SINUMERIK Identifier Software version Entry in MD 157

805T 06
805 M 07
810T 11
810 M 12
810 G 13
810 W 14
820T 21
820 M 22
820 G 23
820W 24
840T 41
840 M 42

850 T/M 50
850 T 51
850 M 52

880 T/M 80 6.1 8061
880 T 81 6.1 8161
880 M 82 6.1 8261
880 G 83 5.1 8251
880 N - 4.1 8241

It is necessary to make the entry on standard installation otherwise the Siemens standard
cycles cannot run perfectly. The software version to be entered is always the software version
of the NC function area (system) (see also list).
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91

9.3.5 NC MD description

Function area combination

Function area Jan | June | Feb |March| May | June | Jan | Feb | Aug | Sept | April
SINUMERIK 880 88 88 89 89 89 89 90 90 90 90 91

Collective designation 01 | 02 |02/ |02/ |31|32 (33|41 |42 |43 | 4.4
of the software version 59 | 75
Operating area system 01 01 01 01 31 32 33 41 42 42 44
submodule 1
Operating area system - - - - 31 32 33 41 42 42 44
submodule 2
Operating area bootstrap, 01 02 02 02 31 31 31 31 31 31 31
restart
COM area system submodule 1| 01 01 59 59 31 32 33 41 42 | 42,43 44
COM area system submodule 2| 01 01 01 01 31 32 33 41 42 42 44
COM area bootstrap, restart 01 02 02 02 31 31 31 31 31 31 31
ASM area 03 03/ 03/ 03/ 41 41 41 41 41 41 41
standard T and M 60 60 60
NC area system submodule 1 01 01 59 60 31 32 33 41 42 42,43 44
NC area system submodule 2 - - - - 31 32 33 41 42 42 44
NC area bootstrap, restart 01 02 02 02 31 31 31 31 31 31 31
Servo area 16 bit 01 02 02 75 31 32 33 41 42 42 44
Servo area 32 bit - - - - - - - = - - -
PLC area 135 W system 01 02 02 02 31 31 32 - - - -
PLC area 135 W 54 54 54 54 31 31 31 - - o -

bootstrap, restart

PLC area 135 WB
with COP

41 42 42 44

PLC area 135 WB
with ACOP

PLC 135 W/WB

Table continued on next page
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Function area Jan | June | Feb |March| May | June | Jan | Feb | Aug | Sept | April
SINUMERIK 880 88 88 89 89 89 89 90 90 90 90 91

Collective designation 01 | 02 |02/ |02/ 313233 |41 |42 |43 ]| 44

of the software version 59 | 75

PLC package 0 (Basic 51 53 53 53 54 54 55 55 55 55 55
functions)

PLC package 1 (Tool manage- - - - - P P P P57 01 02 02

ment - active magazine)

PLC package 2 (Tool manage- - - - - P P P P57 | P57 02 02
ment - background magazine)

PLC package 4 (Computer link) - - = - P P P P58 56 01 01

PLC package 5 (Computer link/ - - - - P P P P74 77 01 01
transfer tool data)

PLC package 6 (Code carrier/ - - - - P P P P73 74 01 01
transfer tool data)

PLC package 7 (Code carrier/ - - - - - - - — - P70 | P70
address coding)

PLC package 8 (PLC controlled | — - - - - - - - - P50 | P50
data input/output)
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description
Function area Jan | June | Feb |March| May | June | Jan | Feb | Aug | Sept | April
SINUMERIK 880 88 88 89 89 89 89 90 90 90 90 91
Collective designation 01 [ 02 |02/ |02/ 31|32 (33|41 |42 |43 |44
of the software version 59 | 75
PLC S5-155U
PLC basic program - - - - - - - - - P50 | P50
PLC package 0 - - - - - - - - - P50 | P50
(Basic functions)
PLC package 1 (Tool manage- - - - - - - - - - -
ment - active magazine)
PLC package 2 (Tool manage- - - - - - - - - - -
ment - background magazine)
PLC package 4 (Computer link) - - - - - - - - - P50 | P50

PLC package 5 (Computer link/
transfer tool data)

PLC package 6 (Code carrier/
transfer tool data)

PLC package 7 (Code carrier/
address coding)

PLC package 8 (PLC controlled
data input/output)

Table continued on next page
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11.91

9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Function area Jan | June | Feb |March| May | June | Jan | Feb | Aug | Sept | April
SINUMERIK 880 88 88 89 89 89 89 90 90 90 90 91
Collective designation 01 | 02 |02/ |02/ 313233 |41 |42 |43 ]| 44
of the software version 59 | 75
KYRU - - i -
CP231 SINEC H1 - — - — 31 31 31 13 13 13
CP 315 - Active RS 232 C - — - — 31 31 31 12 12 12
(V.24) (incl. CP373)
SIN PS231/NML (CL configur- - — - — 1.5 15 15 15 15 15
ing software) CP/M
SIN PS315 (CL configuring - — - — 1.1 1.2 1.2 5.1 7.0 7.0
software) CP/M
SINT (Test software for - - - - 11 11 11 2.4 3.0 3.0
CP231/CP315) CP/M
SIN PS315 (CL configuring - - - - - - - - - -
software) MS DOS
SINT (Test software for - - - - - - - - - -
CP231/CP315) MS DOS
Measuring cycles (Option B78) | V05 | V05 | V05
SV 02/75 (with R para- - - - 10 10 10 10 10 10 10 10
meters) = - - - - - - 20 20 21 21
SV 4 (with MD cycles)
Measuring cycles (Option B8O -
Supplement to B78) - - - 05 05 05 05 05 05 05 05
SV 02/75 (with R para- - — - — - — - 20 20 21 21
meters)
SV 4 (with MD cycles)
WS800 (NC workstation) 15 15 1.5 15 2.1 2.1 2.1 2.1 2.1 2.1
WS800 A (NC workstation) 1.0 1.0 1.0
PG software (S5 DOS step) 03 03 03 03 03 03 03 04 04 04
04+ | 04+ | 04+
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Measuring speed (from Software Version 4)

Standard value Lower input limit Upper input limit Units

1000 units
250 0 12 000 —(1S)

min

Active: After POWER ON

When measuring in JOG mode (option 74) pressing the softkey "MEASURE”" starts the axis.
The measuring speed is entered in NC MD 158 and is valid for a feedrate override of 100%.

The measuring speed applies until the probe is disengaged.

Retraction path (from Software Version 4)

Standard value Lower input limit Upper input limit Units

10 000 0 +99 999 999 units (IS)

Active: After POWER ON

When measuring in JOG mode (option B74), after the probe has been disengaged it is
retracted a short distance. The direction of retraction is automatically checked by the control
because an incorrect direction of retraction could cause destruction of the probe. The control
also checks whether maual retraction with at least the incremental path of NC MD 159 was
performed. Before this no further axis movements are possible. Retraction is not possible with
rapid traverse.

Example: Tool gauging

A
X

NCMD 159 |

v
N
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Sampling interval ratio interpolation

160-163 to speed control 160-163

(from Software Version 5)

Standard value Lower input limit Upper input limit

see Notes 0 80

Active: After POWER ON

The same machine often incorporates axes and spindles of different dynamic response, which
means that different control settings with different values of sampling interval are needed.
With MD 160...163 it is possible to set the ratio between the interpolation clock pulse and the
speed controller clock pulse specifically for each 32-bit servo CPU.

Therefore:

e MD 160 for the first servo CPU

e MD 161 for the second servo CPU
e MD 162 for the third servo CPU

e MD 163 for the fourth servo CPU

The interpolation time is established in MD 155. Together with MD 160...163 this gives the
sampling intervals of the speed controllers of the individual servo CPUs.

Notes

» The only values of sampling interval permitted for the speed controllers are 1 ms and
0.5 ms. The values for MD 160...163 must be chosen so that the sampling intervals are
within the permitted limits.

» If the entries produce off-limit values, the "Parameter error" alarm will be triggered.

* Mixed operation with 16-bit and 32-bit servo CPUs continues to be possible with
SINUMERIK 880. Therefore, the standard value of MD 160...163 is still 4. The standard
value for the interpolation time is still 20. However, this combination is not permitted for
the 32-bit servo CPU so sensible alternative values must be entered.

Example
MD 160...
...163
MD 155 12 20 24 40
12 1ms - 0.5 ms -
20 - 1ms - 0.5 ms

Examples of permitted combinations and the resulting sampling intervals
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

The following table shows the correlation between NC MD 160 to 163 and NC MD 155
(interpolation time) (valid for software version 6.3 only).

Ratio of interpolation to position control MD 160 to 163
Interpola-
tion time 1:2 1:4 1:8
MD155 Position con- |[Max. number [Position con- [Max. number [Position con- [Max. number
trol sampling of trol sampling of trol sampling of
time axes/spindles time axes/spindles time axes/spindles|
[ms] per servo per servo per servo
[ms] CPU [ms] CPU [ms] CPU
8 4 4 2 2 1 1
10 5 6 25 3 disabled
12 6 7 3 4 1.5 2
14 7 8 35 5 disabled
16 8 10 4 6 2 3
18 9 11 4.5 6 disabled
20 10 12 5 7 2.5 4
22 11 13 55 8 disabled
24 12 15 6 9 3 5
26 13 16 6.5 10 disabled
28 14 17 7 10 3.5 5
30 15 18 7.5 11 disabled
E:f::’;:i;g: 0.8ms 0.65ms 0.6ms

The values given in the table are a guide!
Differences caused by other configurations (e.g. active leadscrew error compensation,
electronic gearbox, M19 over several revolutions, ...) are possible.

If dynamic feedforward control and tacho compensation are also activated, the computing time
required is increased by approx. 0.1 ms per axis.

The computing time required by the SERVO CPU for an electronic gearbox following axis is
approx. 2.3 ms (2.4 ms) for 3 leading axes with (without) dynamic feedforward control and
tacho compensation.
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Ratio of interpolation to position

160-163 control (up to Software Version 4) 160-163

Standard value Lower input limit Upper input limit

4 0 8

Active: After POWER ON

Since a single machine often has axes with high and low dynamic performance, the ratio
between interpolation and position control (sampling time) can be varied specifically according
to the servo CPU on the SINUMERIK 880.

NC MD 160 Ratio of interpolation to position control for 1st servo CPU
NC MD 161 -3 2nd servo CPU
NC MD 162 -"- 3rd servo CPU
NC MD 163 -7 4th servo CPU

Ratios of 1:2, 1:4 or 1:8 (inputs 2, 4 or 8) are permitted (1:4 means that the position control
operates 4 times more often than the interpolation).

If other values are entered, the control automatically assumes a division ratio of 1:4.

On axes with high dynamic response, a division ratio of 1:8 (fine interpolation) can be used to
reduce the surface roughness during machining.

Caution:

These machine data have a different meaning if integrated drive control (IAR) is used.

Scan ratio of interpolation to rpm

160-163 servo control 160-163

Standard value ‘ Lower input limit ‘ Upper input limit ‘

4 ‘ 0 ‘ 16000 ‘
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Sampling interval, system clock

Standard value Lower input limit Upper input limit Units

0 0 4 see Table

In order to allow mixed operation with 16-bit and 32-bit servo CPUs it must be possible to vary
the setting of the system clock. The actual values are taken from the measuring circuit at the
system clocking rate.

MD 168 Clock pulse
0 Automatic selection
1 1ms
2 0.5ms
4 0.25 ms

Sampling interval, system clock

The value 4 (0.25 ms) must be entered when using drive control systems on the 32-bit servo
CPU. Ifinvalid values or zero are entered, the system clock will be selected automatically and
the following values set:

e 0.5 ms, if only 16-bit servo CPUs are plugged
¢ 0.25ms, if at least one 32-bit servo CPU is plugged.

Number of simulation tool parameters

Standard value Lower input limit Upper input limit

8 0 8

With this MD, the number of dimensioning parameters for a simulation tool data record can be
freely selected.

The more parameters are selected, the smaller the number of possible simulation tool data
records (constant memory area).
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Number of simulation channels
(from Software Version 3)

Standard value Lower input limit Upper input limit

1 1 2

Active: After user memory has been formatted
Specifies how many simulation channels are available on the control.
SINUMERIK 880M: Input value 1
SINUMERIK 880T: » Single slide simulation: Input value 1
¢ Double slide simulation: Input value 2
(NC MD 5009 bit 7 = 1)
Note:
A modification only becomes active after softkey "FORMAT USER M.".

Simulation mode of representation

174-176 for plane 1 to 3 174-176

(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 7

Active: After simulation start

NC MD 174 Simulation mode of representation for plane 1 2nd - 3rd axis
NC MD 175 Simulation mode of representation for plane 2 1st - 3rd axis
NC MD 176 Simulation mode of representation for plane 3 1st - 2nd axis

With this machine data you can define from which direction the three-dimensional simulation
process is to be seen. In this way it is possible to adapt simulation to the machine. For every
simulation plane the mode of representation must be defined as shown in the following table.

For the graphic tool check the mode of representation is taken from "mode of representation
for plane 1" for the M version and from "mode of representation for plane 2" for the T version.
Tools whose position is only determined in the program (cutter, drill, measuring tools) are
displayed without paying attention to the mode of representation.
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Mode of representation (MR) for entry in NC MD 174 to 176

Plane 1 (M) 2nd - 3rd axis

MR1 MRO MR3 MR2

MR5 MR4 MR7 MR6

Plane 2 (M) 1st - 3rd axis

MR1 MRO MR3 MR2

MR5 MR4 MR7 MRG6
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

Plane 3 (M) 1st - 2nd axis

MR1 MRO MR3 MR2

MR5 MR4 MR7 MR6

Plane 2 (T) 1st - 3rd axis

MR1 MRO MR3 MR2

MR5 MR4 MR7 MR6
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9 NC Machine Data/PLC Machine Data/NC Setting Data 09.90
9.3.5 NC MD description

Plane 2 (TT)

Overall MR 2 or 6 Overall MR 5 or 7

MR2 MR7

Overall MR O or 4 Overall MR 1 or 3

MRO
MR1

MR4

If two slides are represented at once the modes of representation of both channels must
match (see option shown above).

The mode of representation of slide 1 determines the overall mode of representation for
this combination. As slides 1 and 2 can be exchanged each of the diagrams shown
above shows two modes of representation.
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11.91

180-199

Standard value

9 NC Machine Data/PLC Machine Data/NC Setting Data

Coding simulation functions
(from Software Version 3)

Lower input limit

Upper input limit

9.3.5 NC MD description

180-199

see below

Active: In next block

see below see below

In order to be able to perform machine-related responses in real time for graphic simulation,
individual simulation functions must be adapted to the auxiliary functions defined by the
manufacturer with NC MD 180 to 199.
(For an exact description see Section 11.).

One or two auxiliary functions can be selected per response. Each of these auxiliary functions
is described by a data block consisting of two NC MD.

The following auxiliary functions can be defined:

NC MD 180/ 181
NC MD 182 /183
NC MD 184 /185

Tool change simulation channel 1
Tool change simulation channel 2
Tool offset selection

NC MD 186/ 187 Spindle turning (1st auxiliary function) right
NC MD 188/ 189 Spindle turning (2nd auxiliary function) left
NC MD 190/ 191 Spindle stopped (1st auxiliary function) stop
NC MD 192 /193 Spindle stopped (2nd auxiliary function) in position
NC MD 194/ 195 Erase unmachined part
NC MD 196/ 197 Draw unmachined part
NC MD 198/ 199 Synchronization mark for double slide operation.
Standard machine data:
NC MD Input Value Function Aux. funct.
180/181 63/0 Tool change T...
Simulation channel 1
182/183 63/0 Tool change T...
Simulation channel 2
184/185 64/0 Tool offset selection D...
186/187 21/3 Spindle turning right MO03
188/189 21/4 Spindle turning left MO04
190/191 21/5 Spindle stopped stop MO5
192/193 21/19 Spindle stopped in position M19
194/195 21/100 Erase unmachined part M100
196/197 21/101 Draw unmachined part M101
198/199 21/46 Synchronization mark for M46
doubleslide operation
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9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

NC MD 180

NC MD 181

09.90

\ 4

A

\ 4
A

01to 99

Oto7

Oto 5 0 to 99 999 999

Address
extension

Response
bits

Addr. of the Number of the auxiliary function

aux. funct.

L’ M function:

S function:
T function:
D function:
H function:

0 to 999

0 to 16 000

0 to 99 999 999
0 to 409

0 to 99 999 999

no aux. function
M function
S function
T function
D function
H function

> Response bits for evaluation

- of the axis letter
- of the axis address
- of the aux. funct. number

L » Address letter is not
evaluated
Address passing on is not
evaluated
Aux. function number is

not evaluated
————» always zero

The BCD value of these 4 response bits must be input

9-54

> Address extension
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

PLC serial interface

Standard value Lower input limit Upper input limit

3 1 4

Active: After POWER ON

In DB 37 the PLC is able to input and output any data via the serial interface entered in
MD 200 (20 mA or RS 232) (see Interface Description Part 1). The interface on the COM CPU
is preset with the standard value 3.

MD 200 can be overwritten with FB 61/62, provided the interface is not busy.

Max. tool wear [parameter P5/P6]
(from Software Version 4)

Standard value Lower input limit Upper input limit

999 999 1 999 999 99

Active: After POWER ON

When inputting the tool wear into length 1 (tool parameter P5) and length 2 (tool parameter P6)
via the keyboard on the NC operator panel, a check is made to see whether the max.
permissible value was exceeded (NC MD 208).

This prevents the tool offset (the wear!) from being unintentionally modified by a large value.

Note:
The tool wear can be declared invalid with NC MD 5007 bit 6.

Max. tool wear [parameter P7]
(from Software Version 4)

Standard value Lower input limit Upper input limit

999 999 1 999 999 99

Active: After POWER ON

Meaning as for NC MD 208 but for tool wear of the tool nose/cutter radius (tool parameter
P7).

*) 1 position before the decimal point and 5 positions after the decimal point in mm/inches according to the
reset position for IS.
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9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Number of TO areas

Standard value Lower input limit Upper input limit

1 1 16

Active: After user memory has been formatted
Notes:

For pallet changers or double-slide machines, the TO memory may be subdivided into max. 16
TO areas. The advantage of such a breakdown is that the individual TO areas can be invoked
with D numbers DO to Dx, i.e. programs may be exchanged between the slides in the case of
a double-slide machine since both tool turrets can be addressed with D numbers DO to D8.

With regard to protective measures, it may also be advisable to prevent individual channels
from accessing specific tool offsets.

The number of areas is specified by means of NC MD 210. The input limits are at 1 to 16 TO
areas. If 0 is entered, a TO area is made available. A value exceeding 16 is limited internally
to 16. Atthe same time, Alarm 47 is activated.

Under NC MD 211 to 226 the limits for the individual TO areas are defined with the initial TO
numbers. The last TO area ranges from the last value specified under NC machine data 211 to
226 to the maximum tool offset number (observe NC MD 13).

Caution!

A change to NC MD 210 is not valid until the ” FORMAT USER M.” softkey has been
pressed.
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09.90 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description
NC MD No. Significance Standard value

211 Initial TO number for TO area 1 1
212 Initial TO number for TO area 2 0
213 Initial TO number for TO area 3 0
214 Initial TO number for TO area 4 0
215 Initial TO number for TO area 5 0
216 Initial TO number for TO area 6 0
217 Initial TO number for TO area 7 0
218 Initial TO number for TO area 8 0
226 Initial TO number for TO area 16 0

The initial D numbers of TO areas 1 to 16 should be entered in ascending order. If not, only
one TO area is set internally and Alarm 47 is activated.

Example:

NC MD 13
NC MD 210
NC MD 211
NC MD 212
NC MD 213
NC MD 214
NC MD 215
NC MD 226

10 Number of TO parameters
4 Number of TO areas
1 Initial D number for TO area
30 Initial D number for TO area
55 Initial D number for TO area
150 Initial D number for TO area
0 Initial D number for TO area
0 Initial D number for TO area

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02

SINUMERIK 880, SW1-6 (IA)

a A W N BB

16

9-57



9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

TO areas are assigned to the channels in NC MD 104*.

09.90

absolute
D number

TO D number program per TO
memory  grea (also for display)

D1
TOareal
D29

D1 I TO area 2

D1
TO area 3
D95

D1
TO area 4
D55

Example for the organisation of TO areas

Caution!

A change to NC MD 211 to 226 is not valid until the "TFORMAT USER M.” softkey has been

pressed.
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9.3.5 NC MD description

User menu for PRESET
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected

If on selecting PRESET mode the standard system basic menu for this mode is not to appear
on the screen any user menu can be defined as the new basic menu for this mode by
specifying the user menu number.

If the value 0 is entered the standard system basic menu appears when this mode is selected.
Note:

A modification of the NC MD only becomes valid the next time this mode is selected.

User menu for MDI automatic
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected
Meaning as for NC MD 227, but for MDI AUTOMATIC mode.
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9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

User menu for JOG/INC
(from Software Version 3)

Standard value Lower input limit Upper input limit

11.91

0 0 255

Active: When this mode is next selected
Meaning as for NC MD 227, but for JOG or INC.

TO area for simulation channel 1
(up to Software Version 2)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected

NC MD 230 specifies the TO area number for the simulation channel. A TO area already
defined for an NC channel must be assigned to the simulation channel, otherwise the

simulation tool offsets cannot be input via the operator panel.

User menu for REPOS
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected
Meaning as for NC MD 227, but for REPOS.
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11.91 9 NC Machine Data/PLC Machine Data/NC Setting Data
9.3.5 NC MD description

User menu for AUTOMATIC
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected
Meaning as for NC MD 227, but for AUTOMATIC.

User menu for REFPOINT
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 255

Active: When this mode is next selected
Meaning as for NC MD 227, but for REFPOINT

No. of the PLC In the DB 38
(from Software Version 3)

Standard value Lower input limit Upper input limit

0 0 2

Active: When next display is selected

With the function "file transfer operator prompt” you define via the MD to which PLC the data
will be transferred.
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9.3.5 NC MD description

Tangential axis (only SINUMERIK 880N)

Standard value Lower input limit Upper input limit

0 0 24

This machine data specifies the name of the tangential axis. The name corresponds to the
decimal value from MD 568*.

Example:

Name of the axis: C
MD 568* = 00000101 MD 240=5

Tool revolver axis (only SINUMERIK 880N)

Standard value Lower input limit Upper input limit

0 0 24

This machine data specifies the name of the tool revolver axis. The hame corresponds to the
decimal value from MD 568*.

M function for laser maching

Standard value Lower input limit Upper input limit

0 1 99

This M function is output from the PLC as an M function and as a fast M function Q 0.4 in the
SERVO.
It is used:

a) Inlaser plasma machining to switch of the function avoid clamps and to switch on the laser
with the fast M function Q 0.4 in the SERVO. The clamps are then taken to be a working
area limitation. Every M function from the Mx20 group deletes the function avoid clamps
and the fast M function Q 0.4 and is therefore a laser switch-off function. The input value
must not correspond to M functions with a fixed assignment.

b) If the "Analog tangential angle output” is active, the analog value output is also switch on.
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9.3.5 NC MD description

Parallel axis for tangential axis

Standard value Lower input limit Upper input limit

0 0 24

This machine data specifies the name of the parallel axis to the tangential axis. The name
corresponds to the decimal value from MD 568*.

Example:
Name of axis: C1 MD568* = 0001 0101 MD244=21

Reduced F val. in the clamp protect. area

Standard value Lower input limit Upper input limit Units

1000 units
0 0 99 999 999 —(15)

min

Another feedrate than the programmed feedrate can be specified for clamp protection in an
area defined via R parameters in Y. This, for example, makes a lower feedrate in the clamp
protection area possible.The programmed speed is not exceeded in the clamp protection area.
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9.3.5 NC MD description

Tool change position in Y

Standard value Lower input limit Upper input limit

0 0 99 999 999

This machine data specifies the tool change position in Y. This position is approached
automatically when tool change is implemented.

M function for T code modification

Standard value Lower input limit Upper input limit

0 0 9 999

M function to trigger tool change.
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9.3.5 NC MD description

Channel for auxiliary function of the 1st simulation
channel to PLC (from Software Version 4)

Standard value Lower input limit Upper input limit

15 1 16

Active: After POWER ON

Channel for auxiliary function of the 2nd simulation
channel to PLC (from Software Version 4)

Standard value Lower input limit Upper input limit

16 1 16

Active: After POWER ON

From Software Version 4 auxiliary functions of the simulation channel can be output to the PLC
during graphic simulation (e.g. T function for flexible tool management).

As the NC PLC interface is structured channel-specifically (16 NC channels), but no channels
are provided for graphic simulation, the user can select via machine data which simulation
channel he will assign to which NC channel:

Note:

Output channels assigned to NC processing (NC PLC interface must not be used to output
simulation functions.

The form in which the auxiliary functions are to be read out is determined in machine data
540*, 544* and 546*. The procedure here is the same as that of the NC.

The simulation program can be halted in the PLC user program with auxiliary function blocks
with read-in disable, for example, to be able to declare new tools from the PLC with a pro-
grammed D No.
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No. of M function for selecting C axis mode

Standard value Lower input limit Upper input limit

-1 -1 9 999

No. of M function for deselecting C axis mode

Standard value Lower input limit Upper input limit

-1 -1 9 999

Active: When all channels of mode group are in the STOP state

The C axis mode is selected and deselected by means of M functions. The numbers of the
functions can be issued for specific customers.

When issuing the numbers, ensure that they do not conflict with other M functions. Generally
speaking, the following values should not be used:

0,1,23,4,5,17,19, 30, 36, 37

Used the address extension as for spindles when programming.

Example

MD 260=123

MD 261=456

M1=123 Lg Selection of C axis mode for spindle 1

M3=456 Lg Deselection of C axis mode for spindle 3
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1st transformation parameter 1 to 10

730-739 (from Software Version 4) 730-739

Standard value Lower input limit Upper input limit Units

0 -99 999 999 99 999 999 units (IS)

Acitve: After POWER ON

NC MD 740 to 749 2ndtransformation, parameter 1 to 10
NC MD 750 to 759 3rd transformation, parameter 1 to 10
NC MD 760 to 769 4th transformation, parameter 1 to 10
NC MD 770 to 779 5th transformation, parameter 1 to 10
NC MD 780 to 789 6th transformation, parameter 1 to 10
NC MD 790 to 799 7th transformation, parameter 1 to 10
NC MD 800 to 809 8th transformation, parameter 1 to 10

The transformation parameters are required for the 2D/3D coordinate transformation.
For description see NC MD 5060 to 5069 and Section 11.
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Leading axis coupled motion axis

876-899 (from Software Version 3) 876-899

Standard value Lower input limit Upper input limit

0 0 24

Active: After POWER ON

With the definition of these coupled axis pairings you define which axis it will be coupled if a
leading axis is programmed.

There are up to 12 coupled axis pairings.

Cqupled Le_ading Co_upled Le_ading Co_upled Legding Cqupled Le_ading

axis axis axis axis axis axis axis axis
NC MD 883 882 881 880 879 878 877 876
NC MD 891 890 889 888 887 886 885 884
NC MD 899 898 897 896 895 894 893 892

The axis number must be entered in the MD as follows:

0o ...... no axis

1 ...... 1st axis (NC MD 5640 Bit 7 = 1)
2 ... 2nd axis (NC MD 5641 Bit 7 = 1)
11 ... 11th axis (NC-MD 5650 Bit 7 = 1)

Only in the coupled axis combinations (NC MD 5156 to 5182) do you define how the coupled
axis pairings will behave (coupled motion in same direction/opposite direction/...) and with
which G function they will be activated.
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The following must be observed for coupled axis pairings (in case of error Alarm 84 is output):

a. The axes of a coupled axis pairing must belong to the same mode group.

b. The axes of a coupled axis pairing must have the same position control resolution and
the same display resolution.

c. The axes of a coupled axis pairing must belong to the same type of axis:
Rotary axis ...................... : MD 564*, 5
Actual value display modulo 360 degrees . : MD 560%, 7
Modulo progr. for rotary axes ......... : MD 572*, 2
Roundingaxis .................... : MD 560%, 3
Rounding up to whole/half degree . ... .. : MD 560%, 2
Auxiliary axis ............. ... . ... :MD 572*%, 0
Facingaxis ...................... :MD 572*, 1
d. The axes of a coupled axis pairing must be able to be programmed in the same

channels MD 576*, 7 - 0 and MD 580%*, 7 - 0.

e. The axes of a coupled axis pairing must be available
(NC MD 564* Bit 7 = 1).

f. Neither axis of a coupled axis pairing can be a fictitious axis
(NC MD 564* Bit 6 = 0).

g. One leading axis can be coupled to several axes.
Example:
Cqupled Le_ading Cqupled Le_ading Co_upled Le_ading Co_upled Leading
NC MD 883 882 881 880 879 878 877 876
0 0 6 1 5 1 4 1
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h. The leading axis of a coupled axis pairing can not at the same time be the coupled axis

axis of the same pairing (also observe NC MD 5156 to 5188).

Co_upled Le_ading Co_upled Le_ading Co_upled Le_ading Co_upled Le_ading
NC MD 883 882 881 880 879 878 877 876
0 0 0 0 3 2 2 1

i. The leading axis of a coupled axis pairing can at the same time be the coupled motion

lJ not possible

axis of another pairing (observe also NC MD 5156 to 5183).

j- A leading axis can not be coupled to itself.
Co_upled Le_ading Co_upled Le_ading Cqupled Le_ading Co_upled Le_ading
NC MD 883 882 881 880 879 878 877 876
0 0 0 0 0 0 1 1
k. A coupled axis can be coupled to several leading axes, if the leading axes are in
different coupled motion pairings and these coupled axis pairings are not active at the
same time.

The definition of the coupled axis pairings can be changed with a warm restart without power
on (for warm restart see also Section 11.6).
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Assignment of FA to NC CPU (electronic
gearbox from Software Version 5 and
synchronous spindle from Software Version 6)

Standard value Lower input limit Upper input limit

0 0 7

Active: After warm start

The information entered in this machine data identifies which NC CPU will be used for
calculating the particular electronic gearbox (ELG) grouping. The assignments of all 3 following
axes (FA) are defined with NC MD 930.

Structure of MD 930

<4—— No. of NC CPU of 1st FA

No. of NC CPU of 2nd FA

No. of NC CPU of 3rd FA

Examples:

011 Calculation of FA1 and FA2 occurs on NC CPU I
021 Calculation of FA1 occurs on NC CPU I, of FA0O2 on NC CPU 11

This machine data becomes effective with warm start .
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Assignment of synchronous spindles to
NC CPUs (from Software Version 6)

Standard value Lower input limit Upper input limit Units

Special

0 format

The information entered in this machine data identifies which NC CPU will perform the
calculations for the individual pairs of synchronous spindles.

The structure of MD 932 is as follows:

I— No. of NC CPU for first pair of spindles
No. of NC CPU for second pair of spindles
No. of NC CPU for third pair of spindles

Notes
e In MD 930 the ELG pairs are assigned similarly to the NC CPUs.

e The sum of the pairs of synchronous spindles and ELG pairs must not be more than three.
Therefore, the individual boxes in MD 930 and 932 may only be used in one of the two
machine data with a value not equal to zero.

¢ The given NC CPU must process the master channel of the mode group of the spindles.

* When making the entry, remember that the numbers of the NC CPUs are not checked.

940/ Global C axis No. of following spindles 1/2/3 940/
960/980 (from Software Version 6) 960/980

Standard value Lower input limit Upper input limit

0 0 24

Each following spindle must be assigned a C axis in MD 461*. As in MD 461*, the global axis
No. of this C axis must be entered here too.
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Global axis number of the following axis 1/2/3
(ELG from Software Version 5)

Standard value Lower input limit Upper input limit

0 0 24

Active: After warm start

The leading and following axes of the ELG groupings must be configured. To do this, the
global axis numbers of the following axes and the associated leading axes are entered in the
appropriated machine data. All following and leading axes have the standard default "0” (no
axis).

The global axis number of the following axis must be entered as positive integer. If "0” is
entered, this ELG is not calculated.

For setting the compensatory controller, it is possible to activate a built-in test function with
this MD.

The structure of the MD:

L Global axis number of the following axis
0 = ELG is not calculated

Test function, compensatory controller
1 = Test mode
0 = Normal mode

With this test function, a disturbance on the leading axis can be simulated. The test mode is
switched on and off with warm start .
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ELG MD (from Software Version 5)

Global axis number of the first and

041-942 second fictitious leading axis for 041-942

following axis 1

Standard value Lower input limit Upper input limit

0 0 24

Global axis number of the first and

061-962 second fictitious leading axis for 901-962

following axis 2

Standard value Lower input limit Upper input limit

0 0 24

Global axis number of the first and

081-982 second ficticious leading axis for 081-982

following axis 3

Standard value Lower input limit Upper input limit

0 0 24

Active: After warm start

The global axis numbers for the fictitious leading axes must be entered as positive integers. If
the axis number "0” is entered for a fictitious leading axis, this leading axis is considered to be
not available.

The MD values become active with warm start .
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943/ Configuration of leading spindles to following : 943/
963/983 spindles 1/2/3 (from Software Version 6) | 963/983

Standard value Lower input limit Upper input limit Units

Special
format

0

The global spindle numbers of the leading spindles of the individual pairs of synchronous
spindles are entered in this machine data. Also established is whether the setpoint or the
actual value of the leading spindle is to be used as the control value for the following spindle.

The structure of the machine data is as follows:

‘_li Global spindle No. of leading spindle;

No. in range 1...6;
00 = no leading spindle

Code indicating that it is a leading spindle

Select control value:
0 = setpoint linkage
1 = actual value linkage

Notes

e The two spindles of a pair of synchronous spindles must be calculated on the same NC
CPU.

» One spindle may not be a following spindle in two different pairs of synchronous spindles.

« Afollowing spindle may not be declared as the leading spindle of another pair (i.e. no
cascading possible).

» The position-control sampling intervals of the leading spindle and following spindle must be
identical in the following cases:
— for setpoint linkage
— for a defined value of angular offset between leading spindle and following spindle.

Examples
»  First spindle as leading spindle in first pair of synchronous spindles with setpoint linkage:
MD 943 = 0101

» Third spindle as leading spindle in second pair of synchronous spindles with actual value

linkage:
MD 963 = 1103
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ELG MD (from Software Version 5)

943/ Global axis number of the first, second and 943/
944/945 third real leading axis for following axis 1 944/945

Standard value Lower input limit Upper input limit

0 0 1106

963/ Global axis number of the first, second and 963/
964/965 third real leading axis for following axis 2 964/965

Standard value Lower input limit Upper input limit

0 0 1106

983/ Global axis number of the first, second and 983/
984/985 third real leading axis for following axis 3 984/985

Standard value Lower input limit Upper input limit

0 0 1106

Active: After warm start

The global axis numbers of the 1st/2nd/3rd real leading axes must be entered as positive
integers. If "0” is entered for an axis number, this leading axis is not considered for setpoint
calculation of the following axis. In addition, the information as to whether the leading axis is an
axis or a spindle and whether the setpoint value (only possible for axis) or the actual value is
to be used as command variable.

The MD values become active with warm start .
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Structure of the MD for definition of the real leading axes:
|

]

4 I_\/_I

L Global axis/spindle number (2 BCD places) of the LA
00 = Leading axis not available

"Spindle bit”: 0 = Axis is LA
1 = Spindle is LA

Setpoint/actual value linkage:

0 = LA automatically controlled(setpoint linkage)

1 = LA not automatically controlled (actual value linkage)
(when LA = spindle, only 1 is possible)

Examples for entry:

3rd axis as real LA with setpoint linkage (standard case)
Enter 0003 or 3

2nd spindle as real leading axis with actual value linkage
Enter 1102

When configuring the ELG groupings (definition of leading and following axes) the following
must be observed:

» All axes in an ELG grouping (LA and FA) must belong to the same mode group.
Programming is possible in different NC channels.

e Allaxes in an ELG grouping (LA and FA) must be calculated on the same NC CPU.

« A following axis must not be declared as leading axis for another following axis (cascading
is not possible).

* Aleading axis can be assigned to several following axes.

* The ELG groupings can be reconfigured via the machine data. With "warm start", the new
ELG groupings are transferred.

» Allaxes in an ELG grouping must be available (NC-MD 564*, bit 6=0).

» The axes in an ELG grouping can be of different type (round axis, linear axis MD 564*,
bit 5) or have different display resolution (MD 1800*, bits 4-7).

» The position control sampling times of leading and following axes must be identical in
following cases
- with setpoint linkage
- when applying on-the-fly synchronization between leading and following axis (both for
actual value and setpoint linkage).

* Aleading axis can be switched in the follow-up mode. To make sure that the hardware
monitoring of the actual value encoder is active, a setpoint output must be assigned to this
leading axis.

« For an overlaying movement (FA overlay, on-the-fly synchronization, semi-automatic
centering), the following axis requires a free NC channel.
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Control par. for compensatory controller

946/ of following spindles 1/2/3 (P-component)

946/

966/986 (from Software Version 6) 966/986

Standard value Lower input limit Upper input limit

0 0 16 000

947/ Control par. for compensatory controller 947/
967/987 of following spindles 1/2/3 (I-component) 967/987

Standard value Lower input limit Upper input limit

0 0 16 000

The control behaviour of the Pl-action compensatory controller is set with this machine data.

Setting the compensatory controller

The recommended method of setting the compensatory controller is as follows (taking FS 1 as
an example):

* Increase tolerance bands for "Fine/Coarse synchronism" (flag old values):
— Enter ca. 500 in MD 952
— Enter ca. 1000 in MD 953

¢ Preset control parameters for compensatory controller:
— Start value for P-component (MD 946) ca. 1000
— Start value for I-component (MD 947) ca. 400

e Select synchronous mode (G201)

e Drive the spindle (e.g. with overstore) and observe IS:FINE SYNCHRONISM and COARSE
SYNCHRONISM (e.g. in the service function "PLC STATUS")

e Increase MD 946 and 947 in steps of 100 until the two interface signals remain as steady
as possible over the whole speed range (different values of speed can be issued with the
aid of the override switch); changes to the I-component (MD 947) will have a great effect.

e Check the settings:
— Drive spindle at maximum speed
— Decelerate the spindle (e.g. M19 or IS:SPINDLE DISABLE)
— Spindle must remain stable and must not oscillate; otherwise the parameters of the
compensatory controller must be reduced

* Reduce the tolerance bands for "Fine/Coarse synchronism" in steps and repeat the setting
of the control parameters. Keep repeating the whole procedure until the optimum is
reached.

* Reset the tolerance bands for "Fine/Coarse synchronism" to their original values.
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Limit values

Tests on actual machines have shown that the following limits for machine data should not be
exceeded:

» for the P-component (MD 946/966/986) approx. 5000

» for the I-component (MD 947/967/987) approx. 1200
Notes

* Changes to these values become operative immediately.

* The response of the compensatory controller to speed deviations can be influenced by
means of the "sensitivity reduction, compensatory controller" bit (MD 502x, bit 1,
x=1,2,3forFS 1,2, 3).
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ELG MD (from Software Version 5)

946/ Control parameters for compensat. controller 946/
947/948 of the following axis 1 (P, I, D components) 947/948

Standard value Lower input limit Upper input limit

0 0 16 000

966/ Control parameters for compensat. controller 966/
967/968 of the following axis 2 (P, I, D components) 967/968

Standard value Lower input limit Upper input limit

0 0 16 000

986/ Control parameters for compensat. controller 986/
987/988 of the following axis 3 (P, I, D components) 987/988

Standard value Lower input limit Upper input limit

0 0 16 000

Active: After warm start

Together with the built-in test function (see MD 940 for FA1) the automatic control behaviour
of the PID compensatory controller can be set with these machine data.

Any change to these values is active immediately.
Values between 800 and 1000 have resulted from machine tests as guide values.

With the help of the machine data "Sensitivity attenuation compensatory controller”, the
response of the compensatory controller to speed deviations can be influenced.
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ELG MD (from Software Version 5)

950/ Time constant parallel model for 950/
970/990 following axis 1/2/3 970/990

Standard value Lower input limit Upper input limit

0 0 16 000

Active: After warm start

This machine data is needed in order to allow for the setpoint values in the compensatory
controller caused by the fictitious leading axis and the overlaiying movement of the following
axis.

This parallel model must be set to the time constant of the position control loop of the
following axis (time constant T = 1/Ky). When a feedforward control is used, the effective Ky
factor must be used for this formula. The time constant is automatically included in the
calculation when determining the effective Ky, factor (see MD 951, 971 and 991).

This automatically determined time constant must be changed and reoptimized if necessary
owing to the influence of the speed controller.

ELG MD (from Software Version 5)

951/
971/991

951/

971/991 Effective K v factor of following axis 1, 2, 3

Standard value Lower input limit Upper input limit

0 0 16 000

Active: After warm start

The effective K, factor is required for following error compensation and must therefore be
determined precisely. A routine can be activated for the purpose which calculates the effective
Ky factor and enters it in the MD.

Without feedforward control, this value corresponds to that in MD 252*. With dynamic feed-
forward control, it is greater by a factor of approx. 1.5 to 2.

In order to determine this factor, an ELG (at least the LA) must be defined. The value "0"
must be entered in MD 951, 971 and/or 991. The following axis is then traversed e.g. in JOG
mode preferably with 100 % feed override. The velocity must have no particular value that is it
should be as large as possible (at least 50 % of rapid traverse velocity) in order to increase
the accuracy of calculation.

Once the following axis has been traversing for several seconds (5 to 10) at constant velocity,
the effective K, factor and the time constant of the parallel model are determined within the
control and entered into the relevant machine data.

In order to determine the effective Ky, factor, the compensatory controller must be switched
off.

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-81
SINUMERIK 880, SW1-6 (IA)



9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

951/ Effective servo gain factor of following 951/
971/991 spindles 1/2/3 (from Software Version 6) 971/991

Standard value Lower input limit Upper input limit

0 0 16 000

The effective servo gain factor (K,) is heeded for the compensation of following error and so
must be determined with precision. The value can be calculated automatically.

Calculation of the effective servo gain factor must be completed before following error
compensation is activated.

The calculation must be repeated if the dynamic response of the following spindle is changed.

Notes

« The units for the servo gain factor are different from those of spindle gain factor. Since the
data is also used for the ELG pairs, the normal units for axes have been chosen here.
Therefore, the values in MD 951/971/991 differ from the corresponding values in MD 435*
to 442* by the factor 1.666... .

e If the synchronous mode is to be employed with different gear ratios, the effective servo
gain factor must be identical for each ratio.
Procedure for automatic calculation

e The compensatory controller and following error compensation must be off
(SD 5004/5006/ 5008, bit 4 and MD 5021/5022/5023, bit 0).

e The setting of tachogenerator compensation must have been completed.
«  Synchronous mode must have been selected for the appropriate pair of spindles (G201).
e Zero must be entered in MD 951/971/991 initially.

e The leading spindle is then driven at high speed and 100% override. The following spindle
runs in synchronism.

«  After several seconds of constant running, the effective servo gain factor appears in
MD 951/971/991 and the time constant of the relevant parallel model in MD 950/970/990.
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ELG MD (from Software Version 5)

Tolerance band for synchronism fine
and coarse of the following axis 1

Standard value Lower input limit Upper input limit Units

ine 40
coarse 100

0 16 000 units (MS)

Tolerance band for synchronism fine
and coarse of the following axis 2

Standard value Lower input limit Upper input limit Units

ine 40
coarse 100

0 16 000 units (MS)

Tolerance band for synchronism fine
and coarse of the following axis 3

Standard value Lower input limit Upper input limit Units

ine 40
coarse 100

0 16 000 units (MS)

Active: After warm start

During LINK ACTIVE, the positional deviation of the following axis to the leading axes is
monitored with the tolerance band "Synchronism fine" and "Synchronism coarse".

If the positional deviation FA/LA is greater than the tolerance band, the corresponding PLC
interface signal "Synchronism fine" or "Synchronism coarse" is set to 0 signal.

With the message "Synchronism fine" or "Synchronism coarse", the positional synchronism of
the following axis can thus be tested.
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952/ Fine synchronism for following spindles 1/2/3 952/
972/992 (from Software Version 6) 972/992

Standard value Lower input limit Upper input limit Units

40 0 16 000 Units (MS)

953/ Coarse synchronism for 953/
973/993 following spindles 1/2/3 973/993

Standard value Lower input limit Upper input limit Units

100 0 16 000 Units (MS)

The position difference between leading spindle and following spindle is monitored in the
synchronous mode. It is performed with the two tolerance bands "Fine synchronism" and
"Coarse synchronism".

For each tolerance band there is an interface signal that is set when the position difference
between leading spindle and following spindle fluctuates within the band.

This allows the positional synchronism between leading spindle and following spindle to be
interrogated by the PLC user program by means of IS: FINE SYNCHRONISM and COARSE
SYNCHRONISM.

Note

Any changes to these values become operative immediately.
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ELG MD (from Software Version 5)

954/ Emergency retraction threshold for 954/
974/994 following axis 1/2/3 974/994

Standard value Lower input limit Upper input limit Units

400 0 16 000 units (MS)

Active: Immediately

With LINK ACTIVE the positional deviation of the following axis to the leading axes can be
monitored with the machine data "Emergency retraction threshold".

If the positional deviation FA/LA exceeds this threshold value, it can very quickly be output by
means of a digital hardware signal. In addition, an NC alarm ("FA emergency retraction”) and a
PLC interface signal "EMERGENCY retraction active" are set.

For the very fast message "EMERGENCY retraction” (in the position control cycle) the mixed
peripherals module (N79) must be used in the servo area.

Changes to the machine data value become active immediately.

ELG MD (from Software Version 5)

955/ %warning threshold n  max and amax for 955/
975/995 following axis 1/2/3 975/995

Standard value Lower input limit Upper input limit

90 0 100

Active: After warm start
The following axis is limited to maximum acceleration at maximum velocity (MD 276*, 280*).

In addition, in both cases a warning threshold is checked whose value is defined as a
percentage of the maximum value in MD9*5. The percentage value applies for both limits.

If, for example, 50 is entered in MD 276* as acceleration, a PLC interface signal is output in
the standard setting if the value of 45 is exceeded.

If the calculated set velocity/set acceleration of the following axis is greater than the specified
values, the associated interface signals are set at the PLC interface.
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954/ Emergency retraction threshold for following 954/
974/994 spindles 1/2/3 (from Software Version 6) 974/994

Standard value Lower input limit Upper input limit Units

400 0 16 000 Units (MS)

The position difference between leading spindle and following spindle is monitored in the
synchronous mode. In addition to the two tolerance bands for "Fine synchronism" and
"Coarse synchronism" (MD 952/972/992 and MD 953/973/993) there is also emergency
retraction monitoring with the threshold value "Emergency retraction threshold".

If the position difference exceeds this threshold value, the "Emergency retraction" alarm is
triggered and I1S: EMERGENCY RETRACTION ACTIVE set. However, this will only happen if
the emergency retraction monitoring has been activated (SD bit "Enable emergency retraction”
set).

When the mixed I/O module in the servo area is used, the "Emergency retraction" signal can
also be output as a digital signal (see section on "Hardware signal - emergency retraction").
This is much faster (at position controller clock pulse speed) that evaluating the interface
signal.

Note

Any changes to the these values become operative immediately.

955/ Speed and acceleration warning thresholds 955/
975/995 for following spindles 1/2/3 975/995

Standard value Lower input limit Upper input limit

90 0 100

Warning thresholds for the speed and acceleration of the following spindle are established with
this machine data.

The input values describe the percentages of the actual limit values for speed and acceleration
(depending on the actual gear ratio, spindle operating mode, etc.). The limit values are
determined by the minima of the relevant values for leading spindle and following spindle.

If these warning thresholds are exceeded, I1S: SPEED WARNING THRESHOLD CROSSED
and ACCELERATION WARNING THRESHOLD CROSSED are set. The PLC user program
can then reduce the programmed speed accordingly.
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ELG MD (from Software Version 5)

956/ Waiting time automatically controlled 956/
976/996 correction for following axis 1/2/3 976/996

Standard value Lower input limit Upper input limit

16000 0 16000

Active: After warm start

If disturbances occur in the leading axes, the following axis changes over to automatically
controlled correction, i.e. travel with actual values as command variable. When the waiting time
specified above has expired, the system switches over from automatically controlled correction
to normal correction (FA in follow-up mode).

Effect of the input values (case distinction):

0 : No automatically controlled correction : Immediately normal correction
1...15000 . First automatically controlled correction: after expiry of the waiting
time, switchover to normal follow-up mode

15001 and greater : Permanent automatically controlled correction; no switching over to
normal follow-up mode

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-87
SINUMERIK 880, SW1-6 (IA)



9 NC Machine Data/PLC Machine Data/NC Setting Data 11.91
9.3.5 NC MD description

Automatically controlled correction delay
for following spindles 1/2/3
(form Software Version 6)

956/
976/996

956/
976/996

Standard value Lower input limit Upper input limit

16 000 0 16 000

If a fault such as triggering of the zero speed control of an axis stops the mode group to which
the leading spindle is assigned, the leading spindle will go into follow-up mode and the
following spindle will go initially into "automatically controlled correction"”.

In this status only the actual values of the leading spindle are then used as the control values
the following spindle (even when parameters have been assigned for setpoint linkage).

After the preset delay, the following spindle is changed over from automatically controlled
correction to the normal follow-up mode in which there is a rapid deceleration at maximum
deceleration current. Then only the actual values of position are held and the linkage between
leading spindle and following spindle is no longer maintained.

There are three different cases for entering delay time values:

e Value O: No automatically controlled correction; immediate changeover
to normal follow-up mode in the event of leading spindle
malfunction.

e Values 1...15 000: Automatically controlled correction initially; changeover to

normal follow-up mode after delay.

¢ Values over 15 000: Automatically controlled correction only; no changeover to
normal follow-up mode.
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9.3.5.2 Channel-specific values

Channel valid in operating mode group

Standard value Lower input limit Upper input limit

Channel no.
1,2, 3=1

Channel no.
>3=0

Active: After POWER ON

In the SINUMERIK 880 up to eight mode groups can be selected. All channels are assigned to
the corresponding mode groups by means of NC-MD 100*. At least 1 channel and no more
than 8 channels may be assigned to a mode group. The assignment can be altered with a
warm restart without POWER ON reset (also see Section 11.6 for warm restart). Channels do
not have to be activated in ascending order.

& Spindelto6 X
X% XX NCCPU1to4
OOOOOONNA]
'y DB31
NC MD 453* NC MD 400~ PLk+2 4
i A4 - NC MD 102*
& Meas. circuit 1-30 ESSSS
lf(xxxxxxxxxxxxxxxxxxxx X X KX DB10-25 SR LS 330
ke Mode group 108 2 LYYYYTYS DL 3 <8 Channel 1t0 16 X4
)(' xlxl lxlxy lxlxl
000000 000000 |
AARAAARANAAN]
ServoCPU 1to 4
NC MD 104*
NC MD 360* NC part I .
program /f seovvveeeeeeeseeeIeeISIISIT
* 1%
NC MD 200 K TOarealto 16
:K:l XXXXXXXXXXXXXXXXXXXI‘:K: ‘)(
:S:S Axes 1to 24 5:2: | | coscose
NC MD 100* e OO g5
\ | 000000
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Number of corresponding NC CPU

Standard value Lower input limit Upper input limit

Channel no.
1,2 3=1

Channel no.
>3=0

Active: After POWER ON

No more than two NC CPUs may be used with the SINUMERIK 880 (the maximum number
depends on the version). All available channels are assigned to the corresponding NC CPU by
means of NC MD 102*. A channel is deemed to be available if it has been assigned to a mode
group (MD 100* = 0 means no assignment). Up to 4 channels may be assigned to one NC
CPU.

All activated channels can be distributed to the availabe NC CPUs in any order. However, at
least one channel must be available on every NC CPU.

The number of channels activated on one NC CPU should only be that which is actually used
otherwise processor power is wasted (block preparation time can increase).

For the maximum number of channels per NC CPU also see section 9.1.2.
Typical channel assignment:

MD020 ! I Channel 1
MD 1021 1 \
MD 1022 2 Channel 2
NC
MD 1023 1 CPU1
Channel 8
MD 1024 2
MD 1025 0 Channel 4
MD 1026 0
MD 1027 1 Channel 3
MD 1028 3
Channel 5
NC
CPU 2
Unassigned
Unassigned
Channel 9
NC Unassigned
CPU3
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TO area for channel

Standard value Lower input limit Upper input limit

1 1 16

Active: After user memory has been formatted

The TO area for each available channel is entered in this MD. The maximum value is to be
selected in accordance with NC-MD 210. (see also MD 210, 211-226)

Number of released program

Standard value Lower input limit Upper input limit

0 see below see below

Active: In next block

When 0 is entered, all programs at the first processing level are released for this channel. If
only a specific program at the first processing level can be activated in a given channel, the
program number should be entered at this point.

This can be useful if only one particular movement is to be carried out in a channel, e.g. for
loaders, tool palleting, ... .

Main programs: 1 to +9999
Subroutine/cycles: -1 to -999
and subroutines: 0

Reset position for G groups

108*-120* (from Software Version 3) 108*-120*

Standard value Lower input limit Upper input limit

see below see bhelow see below

Up to Software Version 2 a predefined reset position (different for SINUMERIK 880T and
SINUMERIK 880M) was selected for the G groups after NC start of a program
(AUTOMATIC/MDA) in a channel.

From Software Version 3 the reset position for the G groups 1, 3, 6, 8, 12 and 15 can be
defined channel-specific.

Only the G functions of the corresponding G group listed in the table below can be entered in
the NC MD 108* to 120*. The reset position for G group 9 (G70/G71) is defined in
NC MD 5112 with the input resolution.
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9.3.5 NC MD description

11.91

Stan- NC MD
dard for s
value reset | oroup
pos.
MIT
Go1 108* 1 G13 | G12 G06 G35 G34 c33 | co3 |co2 Gl11 G10 |go1 GO00
2 G09
mer| | T M
T:G18 G09 [G19 |G18 |G17
. MIT
G4z 1G4l (a0
5 G53
MIT
G54 112* 6 G57 | Gs6 | G55 |Gsa
7
G7a | G2 | G50 |cs8 [G26 |G25 | Goa
M: G60 T T
Tices | 114° | 8 662 | ges | G63 |Ge0
9 G71 | G70
MIT
10 G89  [e88 G87 [Ges [c8s [css |c83 |G82 [G81 | gso
MIT
11 G68 | Gl |ggo
MGH e | 12 G97 . .
T G95 G96 | G95 | Goa
13 G111 |G110 | Gas (G348 [G248 (148 | G347 G247  [G147
MIT
14 G51 G50
MIT
%
G150 120 15 G159 |c158 | G157 |giss | G155 | G154 |6153 |G152 [G151 | G150
16
G135 | G133 |G131 | G130
w G235 | G233 [G231 |G230
18 G335 | G333 |G331 | G330
0 122* 19 0

For group allocation and the description of the G functions see programming guide.
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Serial interface for "Execution from external”
(from Software Version 6.1)

Standard value Lower input limit Upper input limit

3 0 4

This machine data is used to select the interface (RS232C, file transfer) which is to be started
for the channel in question for the "Execution from external” function.

Channel no. x=0 Channel 1
x=1 Channel 2
etc.
Interface 0: no interface
Interface 1-4: 1st- 4th RS232C (V.24) interface
Interface 5: file transfer
Note:

The serial interface 3 (COM CPU) is used for programming the PLC with the programmer.

Using the 1st and 2nd serial interface for "Execution from external" is not recommended
because the net data rate is lower than the 3rd and 4th serial interface used for computer
link/file transfer.

Additional machine data: (MD 30, MD 5148-5152, option "Execution from external").

© Siemens AG 1989 All Rights Reserved  6ZB5 410-0CP02 9-93
SINUMERIK 880, SW1-6 (IA)



9 NC Machine Data/PLC Machine Data/NC Setting Data 09.90

9.3.5 NC MD description

9.3.5.3 Axis-specific values / spindle-specific values

Up to 40 axes are possible and envisaged in terms of software to keep the NC system
software universal and to be prepared for future developments. However, with the
SINUMERIK 880, only the first 24 axes can be activated and implemented in terms of

hardware (real and fictitious axes).

The significance of the NC MD changes therefore in increments of 40 NC MD numbers, e.g.

NC MD 2040

2041

2063
2064
to

2079

2080

Coarse exact positioning for 1st axis

Coarse exact positioning for 2nd axis

Coarse exact positioning for ~ 24th axis

Coarse exact positioning for ~ 25th to 40th axes
(not relevant to SINUMERIK 880)

Fine exact positioning for 1st axis

etc.

The last position of the NC MD number is represented by the symbol "*” for the sake of clarity
(e.g. 204* = coarse exact positioning). When the NC MD are displayed and input, the actual
figure must be inserted for this symbol ™*” in accordance with axis, spindle or channel.
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Axis assignment (up to Software Version 3)

Standard value Lower input limit Upper input limit

see below 0 1 003 040

Active: After POWER ON

On machines that can be ordered as modular systems, it must be possible to flexibly assign
the axes actually available on the machine to the measuring circuit modules. Which servo CPU
is to control the individual axes must also be defined. MD 200* is used to specify at which
measuring circuit module or encoder (measuring circuit actual value input) the actual position
values are to be received and the set speed values output.

Measuring circuit Encoder No. Servo CPU Servo CPU axis No.
module No. (measuring No. (entered
circuit) automatically by the
control)
Possible values: 00 00 00 00 Axis not available on machine
(permissible only with MD 564* bit 7 = 0)
01010100 1st measuring circuit module, 1st encoder, 1st servo CPU

04 02 02 00 4th measuring circuit module, 2nd encoder, 2nd servo CPU

10 03 04 00 10th measuring circuit module, 3rd encoder, 4th servo CPU

Caution!
No other values are allowed.

All servo CPUs and all measuring circuit modules are in the same bus so that the servo CPUs
and the measuring modules are counted through from left to right. There can be no gaps in
the numbering as the control preforms the numbering automatically on power-up. This makes
jumpering using jumpers or switches unneccessary.

MD no. Control Standard MD
2000 880 T/M 1010101
2001 880 T/M 1020102
2002 880 M 1030103
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In the central controller rack measuring circuit modules do not have to be plugged in directly
adjacently (free slots can be left between measuring circuit modules without gaps arising in the
numbering).

© ©] ©@

Meas.circ. 1 ] @
Free slots ]

Meas.circ. 2 ®

@ ©@ © @ €]

The number of the encoder (measuring circuit) on the measuring circuit module is determined
in this way.

2nd encoder

3rd encoder

1st encoder

/e

Set speeds 1to 3

Measuring circuit modules
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Axis assignment indirect measuring system
(replacing the tachometer)
(from Software Version 4)

Standard value Lower input limit Upper input limit

See:

value range 0 1003040

In the case of machines of modular construction, flexible assignment of the axes actually
provided on the machine to the measuring circuit modules is necessary.

The servo CPU used for position control of the various axes (and speed control too in the case
of integrated drive control) must also be defined and on which of the measuring circuit
modules or on which encoder (measuring circuit actual value input) the actual position or
speed values are to be received.

This information is defined in NC MD 200*. MD 200* has the following format:

In each case 2 decimal points |:| 1st encoder
|:| 2nd encoder
Measuring No. of No. of Axis No. of servo
circuit encoder servo CPU |:| 3rd encoder
module No. (measuring CPU (entered by the
circuit) software)

measuring circuit module

Value range (also see example):

Measuring circuit module no.: 1...10

Encoder number: 1.3

Servo CPU number: 1.4

Servo CPU axis humber: entered by the control, enter O.
Notes:

» Forintegrated drive control, only HMS measuring circuit modules are allowed.
»  Measuring circuit modules and servo CPUs are numbered as before.

* The numbering of the measuring circuit inputs (encoders) has been changed. Encoders
now numbered from top to bottom starting with 01 (see diagram above).

»  Measuring circuit modules are numbered from left to right starting with 01.
e Servo CPUs are numbered from left to right starting with O1.

*  When different servo CPUs are provided, the 32-bit servo CPU must always be inserted in
the first position on the subrack (extreme left).
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Examples for MD 200*

Axis not available on the machine

00 00 00 00 (only permissible with NC MD 564* bit 7 = 0)

01 01 01 0O 1st measuring circuit module, 1st encoder, 1st servo CPU

02 03 02 00 2nd measuring circuit module, 3rd encoder, 2nd servo CPU

10 01 04 00 10th measuring circuit module, 1st encoder, 4th servo CPU

All servo CPUs and all measuring circuit modules are in the same bus so that the servo CPUs
and the measuring modules are counted through from left to right. There can be no gaps in
the numbering as the control preforms the numbering automatically on power on. This makes
jumpering using jumpers, switches or dip fix unnecessary. In the central controller rack
measuring circuit modules do not have to be plugged in directly adjacently (free slots can be
left between measuring circuit modules without gaps arising in the numbering).

© @ ©

Meas.circ. 1 . @
Free slots ]

Meas.circ. 2 ®

@ ® @ ® ®

Note:

The axis actual value and the axis setpoint (analog set speed) of an axis can be connected on
separate measuring circuit modules. However, the axis actual value and the axis setpoint of
one axis must not be distributed to measuring circuit modules of different types (SPC measur-
ing circuit modules 6FX1121-4B. and HMS measuring circuit modules 6FX1145-6BA..) ."
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Exact stop limit coarse

Standard value Lower input limit Upper input limit Units

40 0 16 000 units (MS)

Active: When all channels of the mode group are in STOP state

A higher value may be entered in the "exact stop limit coarse” than in the "exact stop limit
fine”. Consequently, block change to the next machining block is initiated correspondingly
earlier.

If this function is not required, it may be disabled by inputting equal exact positioning values in
both machine data (coarse and fine stop).

The exact stop limit coarse is active with the following:

« GO0

* Block ahead of G04

* Block ahead of setting data

« Block ahead of which only auxiliary functions are programmed
» Single block without G60/G09

 Jog

* Incremental feed

* Program end

Note:

The exact stop limit coarse is not approached in continuous-path operation G64 (Exception:
GO00 G64 exact stop coarse). There is no sequential error as a result of a large number of
consecutive positioning operations since the closed-loop position controller is not "shut down”
as a result of the exact stop limit, but instead the second block is already processed ahead of
the end position of the first block.

The actual travel is now:

Remainder of first block plus second block etc. If the axis remains stationary for an instant,
e.g. because another axis is about to move or because there is no axis movement in this
program block, the following error is adjusted to 0 and the axis remains precisely in position.
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Exact stop limit fine

Standard value Lower input limit Upper input limit Units

10 0 16 000 units (MS)

Active: When all channels of the mode group are in STOP state
A traversing movement is complete when the axis has reached the set position +/- the
entered exact stop limit fine.

If the set position is not within this range, the position control light remains lit and the block is
considered incomplete.

Remedy

E.g. Drift compensation

Exact stop limit

/o

¢ —>

i Set position i
: e

Out of position
(green indicator lights up)

Position reached
(green indicator does
not light up)

Out of position
(green indicator lights up)

The exact stop limit fine is active with the following:
* G09/G60
e Block ahead of G33

Note

In continuous path mode (G64) neither the exact stop limit coarse nor the exact stop limit fine
is approached (exception: G0O).
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Clamping tolerance

Standard value Lower input limit Upper input limit Units

100 0 16 000 units (MS)

Active: When all channels of the mode group are in STOP state

Exact stop limit fine SET POSITION

o
|

»
»

+ axis direction

— axis
direction

Exact stop

limit coarse
> ACTUAL
Clamping tolerance POSITION

The NC monitors the position at rest (holding of position). Alarm 112* is displayed if the
clamping tolerance is exceeded after the delay for position monitoring (NC MD 156 or
NC MD 372%).

The following conditions may occur:

a) If the servo enable signal for an axis is cancelled by the interface controller, this means
that the axis is no longer held in position by the NC. The interface controller must hold
the axis in position itself by means of clamping. As a result, the clamped axis may be

forced out of position due to mechanical influences.

b) The axis may be forced out of position as a result of major mechanical forces or faults in
the drive.

The clamping tolerance entered must be greater than the exact stop limits fine and coarse
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Backlash compensation

Standard value Lower input limit Upper input limit Units

0 -255 255 units (MS)

Active: When all channels of the mode group are in STOP state

In the case of axes with indirect measuring systems, mechanical backlash results in corruption
of the traverse path. On reversal of the direction of movement, traverse is either shortened or
extended by the amount of backlash, depending on the design.

Positive backlash (normal conditions) Negative backlash

I I | | | | I Table
: I Table [T T

I ~<— Backlash Rack
H—‘ ﬁ /Backlash

(v e ()

Sensor Sensor

Actual sensor value ahead of actual value Actual value (table) ahead of actual sensor
(table): Table travel too short value: Table travel too far

With positive backlashes the compensation value (amount of backlash) is entered as a positive
value and with negative back lashes it is entered as a negative value. The backlashes in

NC MD 220* are compensated by the control every time the axes in question changes
direction (in all modes and types of interpolation).
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First software limit switch (positive direction)

Standard value Lower input limit Upper input limit Units

+99 999 999 -99 999 999 99 999 999 units (MS)

Active: When all channels of the mode group are in STOP state

A software limit switch may also be used instead of the customary range limit switch (hardware
limit switch). The absolute position of the positive range limit for each axis is input.

The software limit switches cannot fulfil their function properly until the reference point has
been approached.

The software limit switches are always approached at the rate entered under NC MD 1, unless
a slower rate has been selected in the current motion block. Braking to zero speed is perform-
ed so far ahead of the software limit switch that this switch is precisely reached but not
overrun (e.g. in jog mode). In certain circumstances the software limit switch can be overrun
(see NC MD 0).

Customary end stops
|
| MDO i MDO
] ]
I I
I I
I I
I I
I I
| |
| |
I I
I I
I I
I I
I I
I I
I I
1 1
Software pre-limit Software pre-limit
switch switch Hardware limit Mechanical
switch traversing limit
2nd software 1st software
limit switch limit switch EMERGENCY.STOP

Note:

In the case of axes traversed in interpolation, all axes are shut down if the range limit of one
axis has been reached. However, stopping without contour violation is only guaranteed if
NC MD 5003 bit 7 ("No deceleration at limit switch") has not been set, i.e. during braking
over acceleration ramp.
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First software limit switch
(negative direction)

Standard value Lower input limit Upper input limit Units

-99 999 999 0 99 999 999 units (MS)

Active: When all channels of the mode group are in STOP state

Same significance as for NC MD 224* but for traversing limit in negative direction.

Second software limit switch
(positive direction)

Standard value Lower input limit Upper input limit Units

99 999 999 -99 999 999 99 999 999 units (MS)

Active: When all channels of the mode group are in STOP state

A second limit switch position in the positive direction may be specified. Which of the two
software limit switches 1 or 2 is to be active is selected by the PLC by means of an interface
signal (Interface Description DB32 DL g+1/bit 1).

e.g.DB32DL1 Bit1=0.......... First software limit switch active for 1st axis
Bitl=1........ Second software limit switch active for 1st axis

Example of application:

Reduction of permissible traversing range with tailstock in position.

Standard value Lower input limit Upper input limit Units

-99 999 999 -99 999 999 99 999 999 units (MS)

Active: When all channels of the mode group are in STOP state

Same significance as for NC MD 232* but in negative direction. Selection by PLC program
DB32 DLk+1/bit 0 (see Interface Description Part 1).
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Referencepoint value

Standard value Lower input limit Upper input limi