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1 Rexroth IndraDrive Firmware Libraries

1.1 About this Documentation

To make the reading of this documentation easier for you, the
table below con‐tains the means of representation and notations of
recurring terms.

What? How? For example...

Paths and sequences of menus... ...are represented step by step
in bold

letters

Click Window ▶ Show view ▶ Properties

Buttons and keys... ... are represented in angle brackets Click
or  

Press +

Fig.1-1: Conventions of notation  

 All important notes are highlighted. A symbol tells you
what kind of note is usedin the text. The symbols have the
following significances:

DANGER

...

DANGER indicates an imminently hazardous situation which, if not
avoided,will result in death or serious injury.

WARNING

...

WARNING indicates a potentially hazardous situation which, if
not avoided,could result in death or serious injury.

CAUTION

...

CAUTION indicates a potentially hazardous situation which, if
not avoided, mayresult in injury or property damage.

This box contains important information which you should take
intoconsideration.

This symbol highlights useful tips and tricks.

This documentation has been included in the IndraLogic help
system.

Means of Representation in this

Documentation

Documentation as Online Help

Library Description | Rexroth IndraDrive  Electric
Drives
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Fig.1-2: Description of "Rexroth IndraDrive Firmware Libraries"
in the IndraLogic help system 

1.2 General Information

The PLC programming system Rexroth IndraLogic allows
managing different

libraries.The corresponding hardware must be available to use
the different IndraDrivetarget systems as drive-integrated PLC (see
Application Manual "RexrothIndraMotion MLD"). In addition, the
functional expansion package "IndraMotionMLD" must have been
enabled (see also Functional Description of firmware"Enabling of
Functional Packages").

For operating the IndraDrive target systems as drive-integrated
PLC, Rexrothprovides specific function block libraries. After you
have installed the PLC pro‐gramming system Rexroth IndraLogic,
these libraries are contained in thedirectory

● ...\Rexroth\  IndraLogic  \Targets(target systems
IndraDrive MPH02  andIndraDrive MP03)

● ...\Rexroth\IndraWorks\IndraLogic\Targets  (as of target
systemIndraDrive MP04)

When a project with an IndraDrive target system is created, some
Rexroth li‐braries are automatically included in the project. The
library manager allowssubsequently adding libraries to a project to
use their functions.

Libraries can contain both function blocks and declarations
and/or variables.The drive-integrated PLC (Rexroth IndraMotion MLD)
is supplied together withbasic libraries containing fundamental
function blocks and definitions/variables.

 As regards the function blocks, it is possible to create
IEC functions/functionblocks or define firmware function blocks
according to the library type.

 As the code of the firmware libraries is contained in the
firmware, the functions

of the PLC have to be known at the start time. For this purpose,
a header filetemplate is provided per library which contains the
necessary information.
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So-called "internal libraries" contain the IEC code.

The shortcut provides you the dialog for selecting possibleinput
at the current cursor position in the editor window. In the
left

column of the dialog select the desired category of input, in
the rightcolumn highlight the desired feature and confirm your
selection with"OK".

1.3 Signal Time Diagrams of Most Frequently Used Inputs and

Outputs

Function blocks according to PLCopen use input and output
signals with fixedfunctions.

To trigger the processing of a function block or to activate it,
a function blockhas an input "Execute", an input "ExecuteLock" or
an input "Enable". All threeinputs are of the BOOL type.

The activation input "Execute" is used at function blocks which
work in edge-controlled form. With a positive edge of "Execute",
the input variables arecollected and at the same time the command
triggering of a one-time executionof the function block takes
place. The outputs "Done" or "InVelocity", "InTor‐que", "In_xxxx"
depend on the input. New input values only take effect via
therepeated positive edge of "Execute". When command triggering has
not yetbeen completed and is interrupted, this is signaled by the
fact that output "Com‐mandAborded" is set.

Retriggering is possible for edge-controlled function blocks
with"Execute" input; this means that when the activation input,
with ac‐tive function block, gets a repeated edge, the old task is
rejected,the inputs are applied again and the new task is continued
with the

new values.

The activation input "ExecuteLock" behaves as the input
"Execute". But as longas this input in TRUE, the function block
cannot be interrupted. Exception: Thefunction block "MC_Stop" can
interrupt the function block "MB_Stop".

The activation input "Enable" is used at function blocks which
work in status-controlled form. The input variables are applied
with the positive edge of "Enable". New input values only take
effect via the repeated positive edge of "Enable". If the
input variables are cyclically transmitted (e.g. with process
loopfunction blocks), this has to be explicitly documented and
marked at the functionblock input.

For remote axes, "Active"=TRUE signals that the function block
has accepted

the processing command (positive edge at "Execute",
"ExecuteLock" or "Ena‐ble").

The "Active" signal can be delayed at the start of the function
block,as possibly required pre-processing has not been
completed.

"Active" becomes FALSE when "Done", "CommandAborted" or "Error"
becomeTRUE. For status-controlled function blocks, "Active" becomes
FALSE when"Enable" is reset.

For single axes, "Active" is not set!

Function blocks which have an administrative task ("MC_Power",
...) or motionfunction blocks (such as "MC_MoveAbsolute",
"MC_MoveRelative", ...) which

Input Signals "Execute" / "Enable"

Output Signal "Active"

Output Signal "Done"
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end in the state "standstill", signal via the "Done" output that
their task has beencompleted and are no longer active after they
have been executed; in other words: The output "Done" signals
that a function block has successfully com‐pleted its task and
possibly provided data are valid.

For edge-controlled function blocks, "Done" remains TRUE for one
cycle whenthe input "Execute" had been FALSE at the point of time
at which "Done" wasset to TRUE. If the input "Execute"=TRUE when
"Done" is set, "Done" remainsTRUE until "Execute" is set to
FALSE.

For status-controlled function blocks, when "Enable"=TRUE,
"Done" after suc‐cessful processing remains TRUE for exactly one
cycle before processingstarts again.
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① status-controlled function block processing successfully
completed

② status-controlled function block processing aborted with error
 

③ status-controlled function block processing has been
interrupted

Fig.1-3: Signal time response of status-controlled function
blocks (with input 
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"Enable"); for single axes the output "Active" is not
set! 
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① edge-controlled function block processing successfully
completed

② edge-controlled function block processing aborted with error
 

③ edge-controlled function block processing has been
interrupted

Fig.1-4: Signal time response of edge-controlled function blocks
(with input "Ex‐ 
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ecute"); for single axes the output "Active" is not
set! 

There are function blocks (such as "MC_MoveVelocity",
"MC_CamIn","MC_GearIn", "MC_GearInPos", "MC_TorqueControl",
"MB_MotionProfile")which continue their motion or force activity
after their task has been fulfilled

and which are aborted only by "MC_Stop" or another function
block beingcalled. They signal this status by remaining "Active";
i.e. "Active" and, for ex‐ample, "InVelocity", "InGear" etc. are at
the same time TRUE.

①+② edge-controlled function block processing has been
interrupted

Fig.1-5: Signal time response of status-controlled function
blocks (with input "Enable"); "Active" in combination with
"InVelocity" 

The output "CommandAborted" signals that the function block
could not com‐plete its task because it had ben interrupted (e.g.
by another function block).

For edge-controlled function blocks, the output "CommandAborted"
remainsTRUE for one cycle when the input "Execute" had been FALSE
at the point of 

time at which "CommandAborted" was set to TRUE. If the
input"Execute"=TRUE when "CommandAborted" is set, "CommandAborted"
re‐mains TRUE until "Execute" is set to FALSE.

For status-controlled function blocks, the output
"CommandAborted" is resetwhen the "Enable" input is reset.

1.4 Error Handling

1.4.1 General Information

 According to their target system, the function blocks have
two or three outputswhich contain information in case an error
occurs:

● "Error",

Output Signal "CommandAborted"
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● "ErrorID" and

● "ErrorIdent" (as of the target "IndraDrive MP03")

If the processing of a task could not be successfully completed,
this is signaledby the output "Error". The "Error" output is reset
with the inputs

"Execute"=FALSE or "Enable"=FALSE; an additional reset input
therefore isnot required.

For edge-controlled function blocks, the output "Error" remains
TRUE for onecycle when the input "Execute" had been FALSE at the
point of time at whichthe output "Error" was set to TRUE. If the
input "Execute"=TRUE when "Error"is set, the output "Error" remains
TRUE until the input "Execute" is set to FALSE.

For status-controlled function blocks, the output "Error"
remains TRUE until theinput "Enable" is set to FALSE.

The output "ErrorID" is of the type ERROR_CODE. When an error
has occurredat the function block, the error classification can be
seen at output "ErrorID".

The output values of "ErrorID" have to be interpreted
differently ac‐cording to the respective target system!

The type ERROR_CODE has been defined in the "CommonTypes"
library of the respective target system.

The output "ErrorIdent" signals the exact cause of the
error.

The output "ErrorIdent" is available as of the target
system"IndraDrive MP03".

"ErrorIdent" is of the type ERROR_STRUCT. ERROR_STRUCT contains
thefollowing elements:

● "Table",

● "Additional1" and

● "Additional2".

The structure and its elements have been defined in the
"Common‐Types" library of the target system.

Element Element data type Description

Table ERROR_TABLE The value of the "Table" element contains the
information as to which error table

[(INDRV_TABLE, SERCOS_TABLE or MLDS_TABLE (as of target

"IndraDrive MP03") or MLD_TABLE (as of target system "IndraDrive
MP04")] has to

be used to decode the error code of element "Additional1"

 Additional1 DWORD The element "Additional1" contains the
error code for specification of the occurred

error 

 Additional2 DWORD "Additional2" contains additional
information (if available)

Fig.1-6: Elements of ERROR_STRUCT 

1.4.2 Reference Error Lists for Function Blocks as of Target
"IndraDrive

MP03"

 At the output "ErrorIdent", the element "Table" refers to
the error table"MLDS _TABLE" for the target "IndraDrive MP03";
as of the target system"IndraDrive MP04" it refers to the error
table "MLD_TABLE". (Only the name

has changed, the contents are identical.)

Error

ErrorID

ErrorIdent

MLDS_TABLE / MLD_TABLE
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When there isn't any error present, the element "Table" has
thevalue "NO_TABLE_USED".

"ErrorID" "ErrorIdent", Ele‐

ment "Addition‐

al1"

Description

- 16#00000000 When there isn't any error present, the element
"Table" has the value

"NO_TABLE_USED"

INPUT_INVALID_ERROR 16#00000001 As of target system "IndraDrive
MPx04", version 12: undefined axis (no

real axis)

RESOURCE_ERROR 16#00000001 Invalid axis reference / undefined
axis.

 As of target system "IndraDrive MP04": indicated axis
(also slave axis) is

not available

 ACCESS_ERROR 16#00000002 The function block used may only
have one instance in the system (e.g.:

"MX_SynchronControl")

STATE_MACHINE_ERROR 16#00000003 Drive is not in operating status
"bb" / communication phase 4

‑ or ‑

With master axis available, this axis has not been activated
(P‑0‑0917,

Control word of master axis generator)

STATE_MACHINE_ERROR 16#00000004 Drive is not in operating status
"Ab"

 ACCESS_ERROR 16#00000005 MLD has neither permanent nor
temporary control over the indicated (lo‐

cal) axis

 ACCESS_ERROR 16#00000006 Drive is torque-free / not under
torque

RESOURCE_ERROR 16#00000007 Activated functional package does not
support the selected operating

mode (see "P‑0‑2003, Selection of functional packages") or the
axis is

operated without encoder (see "P‑0‑0045, Control word of current
con‐

troller")

INPUT_RANGE_ERROR 16#00000008 As of target system "IndraDrive
MP03": the velocity transmitted at input

"Velocity" is "0"

INPUT_RANGE_ERROR 16#00000009 Parameterized acceleration
(positioning acceleration) is "0"

INPUT_RANGE_ERROR 16#00000009 As of target system "IndraDrive
MP03": the acceleration transmitted at

input "Acceleration" is "0"

INPUT_RANGE_ERROR 16#00000010 Parameterized deceleration
(positioning deceleration) is "0"

INPUT_RANGE_ERROR 16#00000010 As of target system "IndraDrive
MP03": the deceleration transmitted at

input "Deceleration" is "0"

STATE_MACHINE_ERROR 16#00000011 As of target system "IndraDrive
MP04": after the activation with "MB_Pre‐

SetMode" there was an attempt to switch on with "MC_Power"
without

motion command triggering

STATE_MACHINE_ERROR 16#00000012 The axis is in "Stopping" and
mustn't be commanded ("M?_Stop" with

active "Execute" input)

INPUT_RANGE_ERROR 16#00000013 As of target system "IndraDrive
MP04": The input "CamTableID" is not

within the valid range (1 .. 8)

STATE_MACHINE_ERROR 16#00000014 MLD is in state "ErrorStop".

Remedy: carry out "MC_Reset"
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"ErrorID" "ErrorIdent", Ele‐

ment "Addition‐

al1"

Description

 ACCESS_ERROR 16#00000020 Several tasks use the same
instance of a function block, this is not allowed

 As of target system "IndraDrive MP04": "Additional2"
displays the index

of the second task

STATE_MACHINE_ERROR 16#00000021 An additive motion command was
started which is not allowed in this axis

status

OTHER_ERROR 16#00000199 Internal processing error (undefined
status)

 ACCESS_ERROR 16#00000200 Internal error: undefined
parameter data format, parameter cannot be

converted to FLOAT

 ACCESS_ERROR 16#00000201 With this function block it is
impossible to read/write an ASCII parameter 

 ACCESS_ERROR 16#00000202 With this function block it is
impossible to read/write a list parameter 

INPUT_INVALID_ERROR 16#00000203 Parameter IDN does not belong to
any command

OTHER_ERROR 16#00000204 Internal processing error (string too
short)

 ACCESS_ERROR 16#00000205 As of target system "IndraDrive
MP04": the required number of bytes is

smaller than the actual length of the list

INPUT_INVALID_ERROR 16#00000206 As of target system "IndraDrive
MP04": the data pointer at the input of the

function block is invalid (incorrect alignment or invalid
address)

 ACCESS_ERROR 16#00000207 With this function block it is
only possible to process ASCII parameters

SYSTEM_ERROR 16#00000208 Internal CCD system error; error number
see "Additional2"

SYSTEM_ERROR 16#00000209 Internal CoSeMa system error; error
number see "Additional2"

 ACCESS_ERROR 16#00000210 Reset command S‑0‑0099
incorrectly executed

 ACCESS_ERROR 16#00000211 "MC_Reset" cannot reset the error
(timeout)

RESOURCE_ERROR 16#00000250 Master communication synchronizes the
drive

RESOURCE_ERROR 16#00000251 NC cycle time (S-0-0001) does not
match MLD task cycle time

INPUT_RANGE_ERROR 16#00000252 The input "CmdDelay" is greater
than the maximum value

RESOURCE_ERROR 16#00000253 The real-time channel may only use
one MLD task

RESOURCE_ERROR 16#00000254 Too many real-time variables
used.

 At present, there are 4 RTcW_ variables and 4 RTcR_
variables allowed

CALCULATION_ERROR 16#00000255 Internal error (variable offset
too great)

CALCULATION_ERROR 16#00000256 Internal error ( incorrect
variable access)

RESOURCE_ERROR 16#00000257 As of target system "IndraDrive
MP04": real-time channel actual values

but no command values defined

 ACCESS_ERROR 16#00000300 MLD already has permanent
control. Additionally switching to temporary

control does not make sense

 ACCESS_ERROR 16#00000301 Temporary control is impossible
with virtual slave

STATE_MACHINE_ERROR 16#00000320 Master communication internally
synchronizes the drive / does not allow

phase switch (P‑0‑4086, bit 0=0)
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"ErrorID" "ErrorIdent", Ele‐

ment "Addition‐

al1"

Description

STATE_MACHINE_ERROR 16#00000321 As of target system "IndraDrive
MP04": Drive initialization not yet com‐

pleted (incl. reaching of target phase)

In the case of master communication with analog or parallel
interface it is

necessary to wait until the automatic phase switch to "P4" is
over. When

a transition command error occurs during this first phase
switch, you have

to wait for 10 s; only then is it allowed to input the phase
with the function

block "MX_SetDeviceMode"

 ACCESS_ERROR 16#00000322 A transition command was started
or cleared from a different device

DEVICE_ERROR 16#00000350 Unknown secondary operation mode
("NewOpMode">7 was set)

INPUT_RANGE_ERROR 16#00000370 As of target system "IndraDrive
MP04": invalid input "CmdState" (wrong

enum value)

INPUT_RANGE_ERROR 16#00000371 As of target system "IndraDrive
MP04": "CmdState" not allowed, e.g."CmdState=MX_CMD_NO_ACTIVE"
while "P‑0‑1449, C4900 PLC com‐

mand"=3

INPUT_RANGE_ERROR 16#00000380 As of target system "IndraDrive
MP04": invalid input of diagnostic mes‐

sage number (N4)

Fig.1-7: Error table MLDS_TABLE / MLD_TABLE 

See "SERCOS error list"

See documentation "Troubleshooting Guide"

1.5 General Data Types

Data type Bit size Description

BOOL 1 bit values "true" or "false"

BYTE 8 byte value 0 to 255

WORD 16 word value 0 to 65535

DWORD 32 double word values 0 to (2^32)–1

CHAR 8 ASCII code

INT 16 integer (16 bits) from ‑32768 to +32767

DINT 32 integer (32 bits) from –2^31 to (2^31)–1

REAL 32 IEEE floating point number  

TIME 32 IEC time in intervals of 1 ms

DATE 32 IEC date in intervals of 1 day

TIME_OF_DAY,

TOD

32 time in steps of 1ms: hour (0‑23), min. (0‑59), second

(0‑59), ms (0‑999)

Fig.1-8: Data types  

1.6 IEC Function Blocks for Drive Control

1.6.1 General Information

The following libraries contain IEC function blocks for drive
control:

SERCOS_TABLE

INDRV_TABLE
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Target system Library

IndraDrive MPH02 MXMotion_MPH02.lib

IndraDrive MP03 MXMotion_MP03.lib

IndraDrive MP04 MX_PLCopen.lib

Fig.1-9: Library names depending on the target systems 

● positioning function blocks have no input for jerk

● function blocks have "AXIS_REF" as "VAR_IN_OUT"

● Up to MPx03: positions and distances are transmitted as 32-bit
integer (initial value - fixed point)

 As of MPx04: positions and distances are transmitted as
RE AL (floatingpoint)

"ErrorID" "ErrorIdent", Ele‐

ment "Addition‐

al1"

Description

 ACCESS_ERROR 16#00000006 Drive is torque-free / not under
torque

RESOURCE_ERROR 16#00000007 Activated functional package does not
support the selected operating

mode (see "P‑0‑2003, Selection of functional packages")

‑ or ‑

The axis is operated without encoder (see "P‑0‑0045, Control
word of 

current controller")

Fig.1-10: Generally valid errors of motion function blocks,
taken from error table MLDS_TABLE / MLD_TABLE for function
block s as of target "I ndraDrive MP03" 

1.6.2 Overview of the Function Blocks

● MB_ChangeProfileStep *1

● MB_GearInPos *1

● MB_MotionProfile *1

● MB_Phasing *1

● MB_PhasingSlave *1

● MB_Stop *1

● MC_CamIn *1

● MC_CamOut *1

● MC_GearIn*1

● MC_GearOut *1

● MC_MoveAbsolute *1

● MC_MoveAdditive *1

● MC_MoveRelative *1

● MC_MoveVelocity *1

● MC_Stop *1

● MX_MoveAbsolute

● MX_MoveAdditive

● MX_MoveRelative

● MX_MoveVelocity

General Properties
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● MX_Stop *2

*1: available as of target system "IndraDrive MP04"

*2: available up to target system "IndraDrive MP03"

1.6.3 Function Blocks

MB_ChangeProfileStep

The firmware function block "MB_ChangeProfileStep" is used to
change thefour parameters which define a segment of a motion
profile set; these param‐eters are

● master axis initial position,

● distance,

● slave axis velocity and

● mode.

The step which is to be changed is defined by the values at the
inputs "Set‐

Number" and "StepNumber".

The units for the function block inputs "Distance" and
"SlaveAxisVelocity" aredefined by the scaling parameters of the
axis (S-0-0076, S-0-0044).

The input "StepMode" defines the kind of step.

The output "Done" is set when the changed profile was checked.
The output"CheckOk" is set depending on the result of the check. If
"CheckOk"=FALSE,a discrepancy has been detected.

Target system Library Range

IndraDrive MP04V12 MX_PLCOpen.lib Motion

Fig.1-11: Library assignment  

Fig.1-12: Firmware function block
"MB_ChangeProfileStep" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

SetNumber UINT Select motion profile set

0: motion profile set 0 (parameters P-0-0705 to P-0-0708)

1: motion profile set 1 (parameters P-0-0712 to P-0-0715)
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Input variable Data type Description

StepNumber UINT Select motion step to be changed

Each motion profile set can consist of up to 8 motion steps

1: motion step1 / list element 0 from P-0-0705 to P-0-0708 or
P-0-0712to P-0-0715)

2: motion step2 / list element 1 from P-0-0705 to P-0-0708 or
P-0-0712

to P-0-0715)

...

8: motion step8 / list element 7 from P-0-0705 to P-0-0708 or
P-0-0712

to P-0-0715)

MasterAxisInitialPos REAL Set master axis initial
position of selected motion step in degrees

P-0-0705, List of master axis initial positions, set 0

P-0-0712, List of master axis initial positions, set 1

Distance REAL Set slave axis distance of motion step

P-0-0707, List of distances, set 0

P-0-0714, List of distances, set 1

SlaveAxisVelocity REAL Set slave axis velocity within
motion step

P-0-0708, List of slave axis velocities, set 0

P-0-0715, List of slave axis velocities, set 1

StepMode MC_STEP_MODE Define processing mode of selected
motion step

P-0-0706, List of motion step modes, set 0

P-0-0713, List of motion step modes, set 1

● REST_IN_REST_POLY5 (0)

● REST_IN_REST_INCLINEDSINE (16#100)

● REST_IN_VELOCITY_POLY5 (16#200)

● VELOCITY_IN_REST_POLY5 (16#400)

● VELOCITY_IN_VELOCITY_POLY5 (16#700)

● CONSTANT_VELOCITY (16#600)

● CAM_TABLE_1 (1)

● CAM_TABLE_2 (2)

● CAM_TABLE_3 (3)

● CAM_TABLE_4 (4)

● CAM_TABLE_5 (5)

● CAM_TABLE_6 (6)

● CAM_TABLE_7 (7)

● CAM_TABLE_8 (8)

Fig.1-13: Input variables of the firmware function block
"MB_ChangeProfileStep" 

Output variable Data type Description

Done BOOL Data for motion step were applied

"P-0-0089, Status word for synchronous operating modes" (bit 12
for 

set 0, bit 14 for set 1)

 Active BOOL Data transfer active
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Output variable Data type Description

Error BOOL Signals that error has occurred in function block
instance

ErrorID * ERROR_CODE Short information on cause of
error 

ErrorIdent * ERROR_STRUCT Detailed information on
error 

CheckOk BOOL Motion profile set error-free

"P-0-0089, Status word for synchronous operating modes" (bit 13
for 

set 0, bit 15 for set 1)

* see note below

Fig.1-14: Output variables of the firmware function block
"MB_ChangeProfile‐ Step" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable Data type Description

 Axis AXIS_REF Axis1 for MLD-S

As of MPx04: Axis1 for MLD-M is the local axis

 Axis2 to Axis8 correspond to the remote axes. The remote
axes con‐

tained in the list "P-0-1601, CCD: addresses of projected
drives" cor‐

respond to the order according to Axis2 to Axis8 (Axis2 acts on
the

drive of list element 0 of P-0-1601)

Fig.1-15: Input / output variables of the firmware function
block "MB_ChangePro‐ fileStep" 

MB_GearInPos

With the function block "MB_GearInPos" it is possible to realize
a motion of theslave axis which is phase synchronous to the master
axis.

Synchronization (absolute/relative) of the slave axis to the
master axis only takes place with a rising edge at "Execute",
when currentlythere hasn't any instance of "MB_GearInPos" been
active with thesame slave axis.

 A synchronous position command value for the slave axis is
determined fromthe position of the master axis. At the input
"Master" select the master axis; youcan choose from the following
axes:

● external virtual master axis (VmAxisExt),● internal virtual
master axis (VmAxisInt) or 

● real master axis (RmAxis).

In principle, the synchronous position command value "XSync" is
determined

according to the equation below (see also Functional Description
of fir mware"Phase Synchronization with Real/Virtual Master
Axis"):

Fig.1-16: Calculating the synchronous position command value
"Xsync" 

With the input "StartMode" you select whether, by activating the
function block"MB_GearInPos", the actual position value of the axis
is to be adjusted to the
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synchronous position command value (synchronization) with
parameterizedvelocity ("P‑0‑0143, Synchronization velocity") and
acceleration ("P‑0‑0142,Synchronization acceleration"). When
"absolute synchronization" has been se‐lected, the synchronization
process takes place.

Synchronization can take place by motion in positive direction,
in negative di‐rection or over the shortest distance. This has to
be set at the input "SyncMode".

The position of the master axis is directly converted to a
position of the slaveaxis.

When the function block "MB_GearInPos" is active, the
positionloop of the drive is active, too. Make the settings of the
position loop(with/without lag error, actual position value 1/2)
with the functionblock "MB_SetPositionControlMode".

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-17: Library assignment  

Fig.1-18: Firmware function block "MB_GearInPos" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

RatioNumerator UINT Gear ratio - numerator  

"P-0-0157, Master drive gear output revolutions"

RatioDenominator UINT Gear ratio - denominator  

"P-0-0156, Master drive gear input revolutions"

MasterFineadjust REAL "P‑0‑0083, Gear ratio fine adjust" in
%
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Input variable Data type Description

SyncMode MC_SYNC_DIRECTION "P-0-0154, Synchronization
direction":

0:= shortest distance

1:= positive direction

2:= negative direction

StartMode MC_START_MODE "P-0-0155, Synchronization mode", bit
1

0:= absolute synchronization

1:= relative synchronization

Fig.1-19: Input variables of the firmware function block
"MB_GearInPos" 

Output variable Data type Description

InSync BOOL With the output value TRUE the function block
signals that the slave axis

is synchronous.

"InSync" corresponds to P-0-0115, bit 12 of the parameterized
axis.

For this application, bit 12 of P-0-0115 corresponds to bit 8
"synchroni‐

zation mode in synchronization" of parameter "P-0-0089, Status
word for 

synchronous operating modes".

 Active BOOL With "Active"=TRUE the function block signals
that it determines the axis

motion.

"Active" remains TRUE until "CommandAborted" or Error" is
set.

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

motion function block was activated or a drive error was
present.

 A drive error is signaled via the Error outputs of
"MC_Power" or "MX_Pow‐

er".

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives

the exact cause of the error 

* see note below

Fig.1-20: Output variables of the firmware function block
"MB_GearInPos" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9
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Input / output variable

(VAR_IN_OUT)

Data type Description

Master AXIS_REF Select master axis. The following master axes
are available:

● VmAxisInt=P_0_0761 (in order that P-0-0761 provides the
correctvalue, a selection parameter must have been entered in
P-0-0916)

● VmAxisExt=P_0_0053

● RmAxis=P_0_0052

Slave AXIS_REF Axis1 for MLD-S or local axis for MLD-M

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list ele‐

ment 0 of P-0-1601)

Fig.1-21: Input / output variables of the firmware function
block "MB_GearInPos" 

MB_MotionProfile

The function block "MB_MotionProfile" realizes an electronic cam
shaft func‐tion. The cam shafts are analytically defined by the
parameters which belongto the operating mode "electronic motion
profile". A synchronous position com‐mand value for the slave axis
is determined from the position of the master axis.

 At the input "Master" select the master axis; you can
choose from the followingaxes:

● external virtual master axis (VmAxisExt),

● internal virtual master axis (VmAxisInt) or 

● real master axis (RmAxis).

To calculate the synchronous position command value
XSynch a profile access

angle (P-0-0227) is first determined according to the equation
below:

Fig.1-22: Profile access angle  

With the profile access angle as argument, a synchronous
position commandvalue is calculated by means of a 5th order
polynomial.

When the function block "MB_MotionProfile" is active, the
positionloop of the drive is active, too. Make the settings of the
position loop

(with/without lag error, actual position value 1/2) with the
functionblock "MB_SetPositionControlMode".

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-23: Library assignment  
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Fig.1-24: Firmware function block "MB_MotionProfile" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

RatioNumerator UINT Gear ratio - numerator  

"P-0-0157, Master drive gear output revolutions"

RatioDenominator UINT Gear ratio - denominator  

"P-0-0156, Master drive gear input revolutions"

MasterFineadjust REAL "P‑0‑0083, Gear ratio fine adjust" in
%

SetSelection UINT P-0-0088, bit9: select motion profile set (0
or 1)

RelativePositioning BOOL P-0-0088, bit10:

FALSE = fixed (absolute) position reference,

TRUE = relative positioning.

SyncMode MC_SYNC_DIRECTION "P-0-0154, Synchronization
direction":

0:= shortest distance

1:= positive direction

2:= negative direction

StartMode MC_START_MODE "P-0-0155, Synchronization mode", bit
1

0:= absolute synchronization

1:= relative synchronization

Fig.1-25: Input variables of the firmware function block
"MB_MotionProfile" 
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Output variable Data type Description

InSync BOOL With the output value TRUE the function block
signals that the slave axis

is synchronous.

"InSync" corresponds to P-0-0115, bit12 of the parameterized
axis andSetSelection(P-0-0088.9) = ActiveSet(P-0-0089.3).

For this application, bit 12 of P-0-0115 corresponds to bit 8
"synchroni‐

zation mode in synchronization" of parameter "P-0-0089, Status
word for 

synchronous operating modes".

 Active BOOL With "Active"=TRUE the function block signals
that it determines the axis

motion.

"Active" remains TRUE until "CommandAborted" or Error" is
set.

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

motion function block was activated or a drive error was
present.

 A drive error is signaled via the Error outputs of
"MC_Power" or "MX_Pow‐

er".

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives

the exact cause of the error 

 ActiveSet UINT P-0-0089, bit3: the output displays the
number of the active motion profile

set.

* see note below

Fig.1-26: Output variables of the firmware function block
"MB_MotionProfile" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable

(VAR_IN_OUT)

Data type Description

Master AXIS_REF Select master axis. The following master axes
are available:

VmAxisInt=P_0_0761 (in order that P-0-0761 provides the correct
value,

a selection parameter must have been entered in P-0-0916)

VmAxisExt = P_0_0053

RmAxis = P_0_0052

Slave AXIS_REF Axis1 for MLD-S or local axis for MLD-M

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list ele‐

ment 0 of P-0-1601)

Fig.1-27: Input / output variables of the firmware function
block "MB_MotionPro‐ file" 

MB_Phasing

The function block "MB_Phasing" allows realizing an offset to
the master axiswhich is connected as input to a synchronization
function block ("MC_CamIn"or "MC_GearInPos").
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The parameter "P‑0‑0054, Additive master axis position" is
changed. The inputs"Velocity" and "Acceleration" determine the
motion profile with which the dis‐tance is traveled.

The units of the inputs which define the drive motion are
fixed.

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-28: Library assignment  

Fig.1-29: Firmware function block "MB_Phasing" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

PhaseShift REAL Additive master axis position (P‑0‑0054) in
degrees

Velocity REAL Additive master axis position, positioning
velocity (P‑0‑0688) in rpm

 Acceleration REAL Additive master axis position,
positioning acceleration (P‑0‑0689) in rad/s²

Fig.1-30: Input variables of the firmware function block
"MB_Phasing" 

Output variable Data type Description

Done BOOL With "Done"=TRUE the firmware function block signals
that PhaseShift has

been reached (acknowledged by bit 6 of "P‑0‑0089, Status word
for syn‐

chronous operating modes")

 Active BOOL With TRUE the input "Active" signals that the
preset value has not yet been

reached

CommandAborted BOOL The output "CommandAborted" is set to TRUE
when the firmware function

block has not yet signaled with "Done"=TRUE that it has been
completed

and the firmware function block was aborted with another motion
function

block

Error BOOL With "Error"=TRUE the function block signals that an
error is present
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Output variable Data type Description

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-31: Output variables of the firmware function block
"MB_Phasing" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable

(VAR_IN_OUT)

Data type Description

 Axis AXIS_REF Axis1 for MLD-S or local axis for MLD-M

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained inthe list "P-0-1601, CCD: addresses of projected
drives" correspond to the order 

according to Axis2 to Axis8 (Axis2 acts on the drive of list
element 0 of 

P-0-1601)

Fig.1-32: Input / output variables of the firmware function
block "MB_Phasing" 

MB_PhasingSlave

With the function block "MB_PhasingSlave" it is possible to
adjust the slave axisby a position offset. The adjustment only
takes effect with active synchroniza‐tion function block
("MC_CamIn", "MB_GearInPos" or "MB_MotionProfile").

Moving to the new value for the position offset (input
"PhaseShift") takes placein consideration of the values for
velocity (input "Velocity") and acceleration

(input "Acceleration") provided at the function block.

The scaling parameters of the axis ("S‑0‑0044, Velocity data
scaling type";"S‑0‑0076, Position data scaling type"; "S‑0‑0160,
Acceleration data scalingtype") define the units for the inputs
"PhaseShift", "Velocity" and "Acceleration".

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-33: Library assignment  
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Fig.1-34: Firmware function block "MB_PhasingSlave" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

PhaseShift REAL "S-0-0048, Additive position command value"

Velocity REAL "P-0-0686, Additive position command value,
positioning velocity"

 Acceleration REAL "P-0-0687, Additive position command
value, positioning acceleration"

Fig.1-35: Input variables of the firmware function block
"MB_PhasingSlave" 

Output variable Data type Description

Done BOOL PhaseShift reached (acknowledged by "P‑0‑0152,
Synchronization comple‐ted", bit 0=1)

 Active BOOL With "Active"=TRUE the function block signals
that it contributes to the axis

motion

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that synchroniza‐

tion has been aborted

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-36: Output variables of the firmware function block
"MB_PhasingSlave" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9
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Input / output variable

(VAR_IN_OUT)

Data type Description

 Axis AXIS_REF Axis1 for MLD-S or local axis for MLD-M

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained inthe list "P-0-1601, CCD: addresses of projected
drives" correspond to the order 

according to Axis2 to Axis8 (Axis2 acts on the drive of list
element 0 of 

P-0-1601)

Fig.1-37: Input / output variables of the firmware function
block "MB_Phasing‐ Slave" 

MB_Stop

The firmware function block "MB_Stop" is used to bring the drive
to the statusSTOP.

With the rising edge at "ExecuteLock" the stopping process is
started.

If the PLC does not have control over the drive, an error is
returned.

 As long as the input "ExecuteLock" is TRUE, no other
motion function blockcan be started. For this purpose, the drive is
brought to the status "AH" (DriveHalt). Further command triggering
is only possible when the axis is in standstill.With
"ExecuteLock"=FALSE the drive remains in "AH".

With the deceleration set at "Deceleration" the drive is brought
to standstill.

When several instances are called in a project by "MC_Stop" or
"MB_Stop", itis always the last instance which takes effect;
exception: an active "MC_Stop"cannot be interrupted by an
"MB_Stop".

"MC_Stop" has higher priority than "MB_Stop"; this means that a
running"MC_Stop" cannot be aborted by an "MB_Stop".

Via the function block "MB_Stop" it is also possible to
bring"P-0-0759, Virtual master axis, actual velocity value" to
standstill viaa defined ramp. For this purpose, the master axis
generator has tobe activated via "P-0-0917, Control word of master
axis generator",bit 0=1. To convert the virtual actual position
value (P-0-0758) tothe internal virtual master axis position
(VmAxisInt, "P-0-0761, Mas‐ter axis position for slave axis") the
parameter P-0-0758 must bewritten to parameter "P-0-0916, Master
axis format converter signalselection".

See also Functional Description of firmware "Master Axis
Genera‐tor"

To test the function block the instance variable
"ActivateCounter"can be used. It counts the positive edges of the
"ExecuteLock" sig‐nal and thereby signals whether the function
block is run with edge.

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-38: Library assignment  
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Fig.1-39: Firmware function block "MB_Stop" 

Input variable Data type Description

ExecuteLock BOOL With a rising edge at "ExecuteLock" the drive
is switched to "AH"

Deceleration REAL This input sets the deceleration. The
deceleration which is set is written to

parameter S‑0‑0372, Drive Halt acceleration bipolar

Fig.1-40: Input variables of the firmware function block
"MB_Stop" 

Output variable Data type Description

Done BOOL With "Done"=TRUE (S-0-0331, bit 0=1) the firmware
function block signals

that the drive has stopped. Only when the input "ExecuteLock" is
TRUE is

the output "Done" generated

 Active BOOL With "Active"=TRUE the firmware function block
signals that it determines

the axis motion

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

function block has commanded another status (other "MC_Stop"
or 

"MB_Stop")

Error BOOL With "Error"=TRUE the function block signals that an
error is present; the

kind of deceleration depends on the error 

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-41: Output variables of the firmware function block
"MB_Stop" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9
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Input / output variable

(VAR_IN_OUT)

Data type Description

 Axis AXIS_REF Axis1 for MLD-S or local axis for MLD-M

 Axis2 to Axis8 correspond to the remote axes. The remote
axes containedin the list "P-0-1601, CCD: addresses of projected
drives" correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list element

0 of P-0-1601)

VmAxisInt corresponds to the virtual master axis
generator 

Fig.1-42: Input / output variables of the firmware function
block "MB_Stop" 

MC_CamIn

With the function block "MC_CamIn" it is possible to realize an
electronic camshaft.

Synchronization (absolute/relative) of the slave axis to the
master axis takes place with a rising edge at the input
"Execute", but onlywhen currently there hasn't any instance of
"MC_CamIn" been ac‐tive with the same slave axis.

The parameters influenced by the input values take immediate
ef‐fect (cam shaft, gear and distance).

When an instance of "MC_CamIn" had been active with the
sameslave axis at the time of the rising edge at the input
"Execute", syn‐chronization is not repeated. The position of the
master axis isdirectly converted to a position of the slave axis
(fixed connectionto the master axis) The input values (gear,
distance, cam shaft) takeeffect depending on the configuration of
"P-0-0086, Configurationword synchronous operating modes".

 A synchronous position command value for the slave axis is
determined fromthe position of the master axis. At the input
"Master" select the master axis; youcan choose from the following
axes:

● external virtual master axis (VmAxisExt),

● internal virtual master axis (VmAxisInt) or 

● real master axis (RmAxis).

To calculate the synchronous position command value "XSynch" a
profile ac‐cess angle (P-0-0227) is first determined according to
the equation below:

Fig.1-43: Calculating P-0-0227, Cam shaft profile, access angle
(profile access angle) 

With the calculated profile access angle the profile selected at
the input "Cam‐TableID" is accessed and a percentage is taken from
it. This profile value ismultiplied with the position value at the
input "CamShaftDistance" and providesthe synchronous position
command value.

With the input "StartMode" you select whether, by activating the
function block"MC_CamIn", the actual position value of the axis is
to be adjusted to the syn‐chronous position command value
(synchronization) with parameterized ve‐locity ("P‑0‑0143,
Synchronization velocity") and acceleration ("P‑0‑0142,
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Synchronization acceleration"). When "absolute synchronization"
has been se‐lected, the synchronization process takes place.

With modulo position scaling, synchronization can take place by
motion in pos‐itive direction, in negative direction or over the
shortest distance. This has to

be set at the input "SyncMode".

When the function block "MC_CamIn" is active, the position loop
of the drive is active, too. Make the settings of the position
loop (with/without lag error, actual position value 1/2) with the
function block"MB_SetPositionControlMode".

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-44: Library assignment  

Fig.1-45: Firmware function block "MC_CamIn" 

Input variable Data type Description

Execute BOOL The function block is activated with a rising edge
at "Execute". With a

falling edge, all outputs are reset

RatioNumerator UINT Gear ratio - numerator  

"P-0-0157, Master drive gear output revolutions"

RatioDenominator UINT Gear ratio - denominator  

"P-0-0156, Master drive gear input revolutions"

MasterFineadjust REAL "P‑0‑0083, Gear ratio fine adjust" in
%

CamShaftDistance REAL Cam shaft distance. Scaling of percentage
profile values

SyncMode MC_SYNC_DIRECTION "P-0-0154, Synchronization
direction":

0:= shortest distance

1:= positive direction

2:= negative direction
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Input variable Data type Description

StartMode MC_START_MODE "P-0-0155, Synchronization mode", bit
1

0:= absolute synchronization

1:= relative synchronization

CamTableID MC_CAM_ID Number of the cam shaft profile (1..8
according to parameters P‑0‑0072,

P‑0‑0092, P‑0‑0780..P‑0‑0785)

Fig.1-46: Input variables of the firmware function block
"MC_CamIn" 

Output variable Data type Description

InSync BOOL With "InSync"=TRUE the function block signals that
the slave axis is syn‐

chronous.

"InSync" corresponds to

● "P-0-0115, Device control: status word", bit 12: "command
value

reached" of the parameterized axis and

● "CamTableID"="CamActiveID" and

● "P-0-0089, Status word for synchronous operating modes", bit
5=1

(status distance switching). For this application, bit 12 of
P-0-0115

corresponds to bit 8 "synchronization mode in synchronization"
of 

parameter "P-0-0089, Status word for synchronous operating

modes".

 Active BOOL With "Active"=TRUE the function block signals
that it determines the axis

motion.

"Active" remains TRUE until "CommandAborted" or Error" is
set.

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

motion function block was activated or a drive error was
present. A drive

error is signaled via the Error outputs of "MC_Power" or
"MX_Power".

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives

the exact cause of the error 

CamActiveID Number of the cam shaft active in the function
block

* see note below

Fig.1-47: Output variables of the firmware function block
"MC_CamIn" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2

"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9
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Input / output variable

(VAR_IN_OUT)

Data type Description

Master AXIS_REF Select master axis.

The following master axes are available:

● VmAxisInt=P-0-0761 (in order that P-0-0761 provides the
correct

value, a selection parameter must have been entered in
P-0-0916)

● VmAxisExt=P-0-0053

● RmAxis=P-0-0052

Slave AXIS_REF Axis1 (only axis for MLD-S or local axis for
MLD-M)

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list ele‐

ment 0 of P-0-1601)

Fig.1-48: Input / output variables of the firmware function
block "MC_CamIn" 

MC_CamOut

The firmware function block "MC_CamOut" is used to terminate an
active syn‐chronization function block. Transition to velocity
control takes place. The actualvelocity value available with a
rising Execute edge is taken as velocity com‐mand value.

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-49: Library assignment  

Fig.1-50: Firmware function block "MC_CamOut" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

Fig.1-51: Input variables of the firmware function block
"MC_CamOut" 
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Output variable Data type Description

Done BOOL With "Done"=TRUE the firmware function block signals
that the preset ve‐

locity has been reached (S-0-0330, bit 0=1)

 Active BOOL With TRUE the output "Active" signals that it
determines the axis motion.

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-52: Output variables of the firmware function block
"MC_CamOut" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable

(VAR_IN_OUT)

Data type Description

Slave AXIS_REF Axis1 (only axis for MLD-S or local axis for
MLD-M)

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list element

0 of P-0-1601)

Fig.1-53: Input / output variables of the firmware function
block "MC_CamOut" 

MC_GearIn

With the function block "MC_GearIn" it is possible to realize a
motion of theslave axis which is velocity synchronous to the master
axis.

When the function block is activated, the slave axis accelerates
to the synchro‐nous velocity with the acceleration set in
"P‑0‑0142, Synchronization acceler‐ation". The synchronous velocity
is generated according to the equation below,from the velocity of
the master axis and the input data of the function block.

Fig.1-54: Calculating the synchronous velocity 

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-55: Library assignment  
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Fig.1-56: Firmware function block "MC_GearIn" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

RatioNumerator UINT Gear ratio - numerator  

"P-0-0157, Master drive gear output revolutions"

RatioDenominator UINT Gear ratio - denominator  

"P-0-0156, Master drive gear input revolutions"

MasterFineadjust REAL "P‑0‑0083, Gear ratio fine adjust" in
%

Fig.1-57: Input variables of the firmware function block
"MC_GearIn" 

Output variable Data type Description

InGear BOOL With "InGear"=TRUE the function block signals that
the slave axis is ve‐

locity-synchronous.

"InGear" corresponds to "P-0-0115, Device control: status word",
bit 12:

"command value reached" of the parameterized axis. For this
application,

this bit corresponds to bit 8 "synchronization mode in
synchronization" of 

parameter "P-0-0089, Status word for synchronous operating
modes".

 Active BOOL With "Active"=TRUE the function block signals
that it determines the axis

motion. "Active" remains TRUE until "CommandAborted" or Error"
is set.

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

motion function block was activated or a drive error was
present. A drive

error is displayed via the Error outputs of "MC_Power"

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives

the exact cause of the error 

* see note below

Fig.1-58: Output variables of the firmware function block
"MC_GearIn" 
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NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable

(VAR_IN_OUT)

Data type Description

Master AXIS_REF Select master axis.

The following master axes are available:

● VmAxisInt=P-0-0761 (in order that P-0-0761 provides the
correct

value, a selection parameter must have been entered in
P-0-0916)

● VmAxisExt=P-0-0053

● RmAxis=P-0-0052

Slave AXIS_REF Axis1 (only axis for MLD-S or local axis for
MLD-M)

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list element

0 of P-0-1601)

Fig.1-59: Input / output variables of the firmware function
block "MC_GearIn" 

MC_GearOut

The firmware function block "MC_GearOut" is used to terminate an
active syn‐chronization function block. Transition to velocity
control takes place. The actualvelocity value available with a
rising Execute edge is taken as velocity com‐mand value.

Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-60: Library assignment  

Fig.1-61: Firmware function block "MC_GearOut" 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

Fig.1-62: Input variables of the firmware function block
"MC_GearOut" 
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Output variable Data type Description

Done BOOL With "Done"=TRUE the firmware function block signals
that the preset ve‐

locity has been reached (S-0-0330, bit 0=1)

 Active BOOL With TRUE the output "Active" signals that it
determines the axis motion.

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-63: Output variables of the firmware function block
"MC_GearOut" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists for Function Blocks as of Target
"IndraDriveMP03"" on page 9

Input / output variable

(VAR_IN_OUT)

Data type Description

Slave AXIS_REF Axis1 (only axis for MLD-S or local axis for
MLD-M)

 Axis2 to Axis8 correspond to the remote axes. The remote
axes contained

in the list "P-0-1601, CCD: addresses of projected drives"
correspond to

the order according to Axis2 to Axis8 (Axis2 acts on the drive
of list element

0 of P-0-1601)

Fig.1-64: Input / output variables of the firmware function
block "MC_GearOut" 

MC_MoveAbsolute

The firmware function block "MC_MoveAbsolute" is used to move
the drive toa preset absolute position. Internally the operating
mode "drive-controlled po‐sitioning" is activated for this purpose.
Make the settings of the position loop(with/without lag error,
actual position value 1/2) with the function
block"MB_SetPositionControlMode".

For permanent control and remote axes the secondary operation
mode 3 andits parameters are used. For temporary control the
secondary PLC operationmode 11 and its parameters are used.

The target position has to be preset at the input "Position".
Via the inputs "Ve‐locity", "Acceleration" and "Deceleration" you
have to set how the drive movesto the target position (motion
profile).

Via the firmware function block "MC_MoveAbsolute" the
parameter "P-0-0758, Virtual master axis, actual position
value" of the master axis generator can be positioned in
absolute form, too. For this pur‐pose, the master axis generator
has to be activated via "P-0-0917,Control word of master axis
generator", bit 0=1. To convert the vir‐tual actual position value
(P-0-0758) to the internal virtual master axis position
(VmAxisInt, "P-0-0761, Master axis position for slaveaxis") the
parameter P-0-0758 must be written to parameter "P-0-0916,
Master axis format converter signal selection".

See also Functional Description of firmware "Master Axis
Genera‐tor" and "Master Axis Format Converter"
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Target system Library Range

IndraDrive MP04 MX_PLCopen.lib Motion

Fig.1-65: Library assignment  

Fig.1-66: Functional firmware block "MC_MoveAbsolute" 

Operating mode parameter PLC mode parameter Virt. master axis
(as of MPx04)

S-0-0282, Positioning command val‐

ue

P-0-1450, PLC Positioning command value P-0-0766, Virtual master
axis, position‐

ing command value

S-0-0259, Positioning Velocity P-0-1451, PLC Positioning
velocity P-0-0770, Virtual master axis, position‐

ing velocity

S-0-0260, Positioning Acceleration P-0-1452, PLC Positioning
acceleration P-0-0771, Virtual master axis, position‐

ing acceleration

S-0-0346, Positioning control word P-0-1454, PLC Positioning
command value

acceptance

P-0-0760, Virtual master axis, position‐

ing control word

S-0-0359, Positioning deceleration P-0-1453, PLC Positioning
deceleration P-0-0772, Virtual master axis, position‐

ing deceleration

Fig.1-67: Comparison of operating mode parameters 

Input variable Data type Description

Execute BOOL see "Input Signals "Execute" / "Enable" " on page
3

Position REAL The absolute position must be preset at the input
"Position".

Velocity REAL Positioning velocity in physical unit

 Acceleration REAL Positioning acceleration in physical
unit

Deceleration REAL Positioning deceleration in physical unit

Fig.1-68: Input variables of the firmware function block
"MC_MoveAbsolute" 
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Output variable Data type Description

Done BOOL With "Done"=TRUE the firmware function block signals
that the absolute

target position has been reached. The processing is completed
until the

next 0-1 edge at the "Execute" input. When a 1-0 edge is applied
to the

"Execute" input before the firmware function block signals that
it has been

completed ("Done"=TRUE), the output "Done" is set to TRUE for
one call

when the motion target has been reached and the processing of
the firm‐

ware function block has not been interrupted by an error or
another firm‐

ware function block.

● Real axes: The output is set to TRUE when bit 2 is set in
parameter 

"S-0-0437, Positioning status word".

● Virtual master axis: (as of MPx04VRS) The output is set to
TRUE

when bit 2 is set in parameter "P-0-0768, Virtual master axis,
posi‐

tioning status".

 Active BOOL With "Active"=TRUE the function block signals
that it determines the axis

motion.

CommandAborted BOOL With "CommandAborted"=TRUE the function
block signals that another  

motion function block was activated or a drive error was
present. A drive

error is displayed via the Error outputs of "MC_Power"

Error BOOL With "Error"=TRUE the function block signals that an
error is present

ErrorID * ERROR_CODE "ErrorID" gives a rough error
description

ErrorIdent * ERROR_STRUCT Via the elements Table, Additional1
and Additional2, "ErrorIdent" gives the

exact cause of the error 

* see note below

Fig.1-69: Output variables of the firmware function block
"MC_MoveAbsolute" 

NOTE: Here you can find the list of all possible errors: chapter
1.4.2"Reference Error Lists
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