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Introduction

Thank you for purchasing a Panasonic product. Before you use the product, please carefully
read through the installation instructions and the manuals, and understand them in detail to use

the product properly.

Types of Manual

e There are different types of manuals for the GM1 series, as listed below. Please refer to a
relevant manual for the unit and purpose of your use.

e The manuals can be downloaded from our website: https://industrial.panasonic.com/ac/e/
motor/motion-controller/mc/gm/index.jsp.

Manuals for GM1 series

(Hardware Edition)

Manual name Manual code Description
GM1 Controller RTEX User's Manual WUME-
(Setup Edition) GMIRTXSU Explains wiring between the GM1 and its
GM1 Controller EtherCAT User’ peripheral devices, installation method, and
Manualon roflerEther sers WUME- operation check method.
. GM1ETCSU

(Setup Edition)
GM1 Controller RTEX User's Manual WUME-
(Operation Edition) GM1RTXOP Explains how to use GM Programmer and
GM1 Controller EtherCAT User’s PANATERM Lite for GM, set up each function,
Manual WUME- create projects, and perform other operations.

. " GM1ETCOP
(Operation Edition)
GM1 Series Reference Manual WUME-GM1H Explains the functions and performance of each

GM1 unit.

GM1 Series Reference Manual
(Instruction Edition)

WUME-GM1PGR

Explains the specifications of each instruction that
can be used with the GM1 Series.

(Pulse Output Unit)

GM1 Series Reference Manual WUME-GM1AIO Explains the functions and performance of the
(Analog I/0 Unit) GM1 Analog Expansion Unit.
GM1 Series Reference Manual WUME-GM1PG Explains the functions and performance of the

GM1 Pulse Output Unit.

Copyright / Trademarks

Germany.

e SDHC and SD logos are trademarks of LLC.
e Other company and product names are trademarks or registered trademarks of their respective companies.

The copyright of this manual belongs to Panasonic Industry Co., Ltd..

Unauthorized reproduction of this manual is strictly prohibited.

Windows is a registered trademark of Microsoft Corporation in the U.S. and other countries.

Ethernet is a registered trademark of Fuji Xerox Co., Ltd. and Xerox Corporation.

EtherCAT is a registered trademark of and patented technology licensed by Beckhoff Automation GmbH,

EtherNet/IP is a registered trademark of ODVA (Open DeviceNet Vendor Association).
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1.1 List of Ladder Instructions

1.1 List of Ladder Instructions

The following table lists contact and coil ladder instructions that can be used in ladder diagram
programs for GM Programmer.

Name Code Description Simulation (e: | Page
Supported, -:
Not
supported)
NO contact _H ”_ This instruction outputs a BOOL-type input from | e "P.2-2"
the left to the right.

If the variable of the contact is TRUE, then the
input value from the left is output.

If the variable of the contact is FALSE, then
FALSE is output.

NC contact _ﬂ / |]> This instruction outputs the negated value of the |e "P.2-3"
BOOL-type input from the left to the right.

If the variable of the contact is TRUE, then
FALSE is output.

If the variable of the contact is FALSE, then the
input value from the left is output.

Rising edge _HPI]_ When a rising edge is detected in the BOOL-type | ® "pP.2-3"
detection input from the left, TRUE is output for one cycle

only.
Falling edge ﬂN[I‘ When a falling edge is detected in the BOOL- ° "P.2-4"
detection type input from the left, TRUE is output for one

cycle only
Parallel NO - NO contacts can be wired in parallel. ° "P.2-5"
contact

The contacts wired in parallel are treated as OR
logic. If the output of one or more contacts is
TRUE, TRUE is output.

Parallel NC - NC contacts can be wired in parallel. ° "P.2-6"

contact The contacts wired in parallel are treated as OR
logic. If the output of one or more contacts is
TRUE, TRUE is output.

Coil _([ D A BOOL-type input from the left can be saved. ° "p.2-7"
If the input is TRUE, then TRUE is saved.
If the input is FALSE, then FALSE is saved.

Negated coil {[/D The negated value of the BOOL-type input from | e "P.2-7"
the left can be saved.

If the input is TRUE, then FALSE is saved.
If the input is FALSE, then TRUE is saved.

Set caoll {SD If the BOOL-type input from the left becomes ° "P.2-8"
TRUE, TRUE is saved.

It can be used together with the reset coil.

Reset coil ﬂRD If the BOOL-type input from the left becomes ° "P.2-9"
TRUE, FALSE is saved.

It can be used together with the set coil.
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1.2 List of Function Instructions

1.2 List of Function Instructions

This section provides lists of the functions used by the GM Programmer. These functions can
be used without declaring them with variables.

B Substitution instruction

the input arguments.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MOVE Substitution Substitutes the input ° . ° "P.3-3"
argument values with the
output argument.
B Arithmetic operation instructions
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
ADD Addition Adds the input arguments. | @ ° ° "P.3-4"
SUB Subtraction Subtracts the input ° ° ° "P.3-5"
arguments.
MUL Multiplication | Multiplies the input ° ° ° "P.3-6"
arguments.
DIV Division Divides the input ° ° ° "P.3-7"
arguments.
MOD Mod Outputs the remainder of | e ° ° "P.3-8"
the input argument.
B Boolean operation instructions
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
AND Logical AND Outputs the logical AND of | e ° ° "P.3-9"
the input arguments.
OR Logical OR Outputs the logical OR of | e ° ° "P.3-10"
the input arguments.
XOR Exclusive OR | Outputs the Exclusive OR | e ° ° "P.3-11"
of the input arguments.
NOT Negation Outputs the negation of ° . ° "P.3-10"
the input argument.
AND_THEN Logical AND Outputs the logical AND of | @ ° ° "P.3-12"
the input arguments.
OR_ELSE Logical OR Outputs the logical OR of | e ° ° "P.3-13"
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1.2 List of Function Instructions

B Comparison operation instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

EQ

“Equal’
comparison

Compares the two input
arguments and, if they are
equal to each other,
outputs TRUE.

"P3.15"

NE

“Not Equal”
comparison

Compares the two input
arguments and, if they are
not equal to each other,
outputs TRUE.

"P.3.15"

LT

“Less Than”
comparison

Compares the two input
arguments and, if the first
argument is less than the
second argument, outputs
TRUE.

"P.3-16"

LE

“Less Than or
Equal”
comparison

Compares the two input
arguments and, if the first
argument is less than the
second argument or
equal, outputs TRUE.

"P3.17"

GT

“Greater Than”
comparison

Compares the two input
arguments and, if the first
argument is greater than
the second argument,
outputs TRUE.

"P3.18"

GE

“Greater Than
Or Equal”
comparison

Compares the two input
arguments and, if the first
argument is greater than
the second argument or
equal, outputs TRUE.

"P3.19"

B Bit shifti

nstructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

SHL

Shift left

Shifts the input argument
to the left by the specified
number of bits. Inserts “0”
from the least significant
bit to the specified bit and
outputs the data.

"P.3-21"

SHR

Shift right

Shifts the input argument
to the right by the
specified number of bits.
Inserts “0” from the most
significant bit to the
specified bit and outputs
the data.

"P.3-22"

ROL

Rotate

Shifts the input argument
to the left by the specified

"P.3-22"
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1.2 List of Function Instructions

Name

Function

Overview

RTEX EtherCA
T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

left

number of bits. Inserts the
value in excess from the
most significant bit into the
data starting from the
least significant bit and
outputs the data.

ROR

Rotate
right

Shifts the input argument
to the right by the
specified number of bits.
Inserts the value in excess
from the least significant
bit into the data starting
from the most significant
bit and outputs the data.

"P.3-23"

B Selection instructions

Name

Function

Overview

RTEX EtherCA
T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

SEL

Binary selector

Outputs “INO” when the
input argument G is
FALSE and “IN1” when
the input argument G is
TRUE.

"P.3-25"

MUX

Multiplexer

Outputs the input
argument value
depending on the input
argument K (0,1,2,...).

"P 3.26"

LIMIT

Limiter

Limits the value of the
input argument IN
between the input
arguments MN and MX
and outputs the data.

"P.3-27"

MAX

Maximum
value

Outputs the maximum
value of the input
argument.

"P.3-28"

MIN

Minimum value

Outputs the minimum
value of the input
argument.

"P3.08"

B  Numerical operation instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

ABS

Absolute value

Outputs the absolute
value.

"P.3-30"
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1.2 List of Function Instructions

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SQRT Square root Outputs the the square ° ° ° "P.3-30"
root (V) of a number.
LN Natural Outputs the natural ° ° ° "P.3-31"
logarithm logarithm (logegX) of a
number.
LOG Common Outputs the common ° ° ° "P.3-32"
logarithm logarithm (log1gX) of a
number.
EXP Natural Outputs the natural ° ° ° "P.3-33"
exponent exponent (eX) of a
number.
EXPT Exponentiation | Outputs the ° ° ° "P.3-33"
exponentiation of a
number (a").
SIN Trigonometric | Outputs the result of the ° . ° "P.3-34"
function (sine) | sine function calculation.
cos Trigonometric | Outputs the result of the ° ° ° "P.3-35"
function cosine function
(cosine) calculation.
TAN Trigonometric | Outputs the result of the ° . ° "P.3-36"
function tangent function
(tangent) calculation.
ASIN Trigonometric | Outputs the result of the ° ° ° "P.3-37"
function (arc arc sine function
sine) calculation.
ACOS Trigonometric | Outputs the result of the ° ° ° "P.3-38"
function (arc arc cosine function
cosine) calculation.
ATAN Trigonometric | Outputs the result of the ° ° ° "P.3-38"
function (arc arc tangent function
tangent) calculation.
B Data type conversion instructions
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
<Type Data type Converts type 1 input ° . ° "P.3-40"
1>_TO_<Type |conversion argument to type 2.
2>
TRUNC Data type Changes the real number | e ° ° "P.3-41"
conversion to the DINT-type data.
TRUNC_INT Data type Changes the real number | e . ° "P.3-41"
conversion to the INT-type data.

1-6
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1.2 List of Function Instructions

B Character string instructions

The standard library is required.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
LEN Length of a Outputs the length of a ° ° ° "P.3-43"
character character string.
string
LEFT Extracting Extracts a character string | o ° ° "P.3-43"
characters consisting of the specified
from the left number of characters from
end the left of the character
string.
RIGHT Extracting Extracts a character string | o ° ° "P.3-44"
characters consisting of the specified
from the right | number of characters from
end the right of the character
string.
MID Extracting Extracts a character string | o ° ° "P.3-45"
characters consisting of the specified
from the number of characters from
specified the specified position of
position the character string.
CONCAT Concatenating | Concatenates two ° ° ° "P.3-46"
character character strings.
strings
INSERT Inserting a Inserts another character | e ° ° "P.3-47"
character string into the specified
string position of one character
string.
DELETE Deleting a Deletes a character string | o ° ° "P.3-48"
character consisting of the specified
string number of characters from
the specified position of
the character string.
REPLACE Replacing a Replaces a character ° ° ° "P.3-49"
character string, consisting of the
string specified number of
characters from the
specified position of the
character string, with
another character string.
FIND Search for a Searches for a specified ° ° ° "P.3-50"
character character string in the
string character strings and
outputs the position.

WUME-GM1PGR-04
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1.2 List of Function Instructions

B Other instructions

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SIZEOF Get the size Outputs the size (in units | e ° ° "P.3-52"
of byte) of the input
argument.
ADR Get the Outputs the address of the | @ ° ° "P.3-52"
address input argument.

B SD memory card slot instruction

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SYS_GetSDC | Get SD card Gets an open / close state | ° - "P.3-54"
overState cover open / of the card cover for the
close state SD memory card slot.
SYS_GetSDAc | Get SD card Gets the state whetheran | e ° - "P.3-54"
cessRdy access ready |access to the SD memory
state card is allowed.
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1.3 List of Function Block Instructions

1.3 List of Function Block Instructions

This section provides lists of the function blocks used by the GM Programmer. These function
blocks can be used with declaring the instances with variables.

1.3.1 Basic Instructions

H  Timer instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

TON

Timer ON

Starts the timer when the
input argument changes
from FALSE to TRUE and,
after an elapse of the
specified time, the output
argument outputs TRUE.

"P 42"

TOF

Timer OFF

Starts the timer when the
input argument changes
from TRUE to FALSE and,
after an elapse of the
specified time, the output
argument outputs FALSE.

"P.4-3"

P

Timer pulse

Starts the timer when the
input argument changes
from FALSE to TRUE until

the specified time elapses.

Outputs TRUE to the
output argument while the
timer keeps counting.

"P 44"

RTC

Realtime clock

Starts counting time from
the specified date and
time when the input
argument changes from
FALSE to TRUE.

Outputs TRUE to the
output argument while the
clock keeps counting time.

"P4-6"

B  Counter instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

CTuU

Up counter

Starts incrementing the
counter value at the rising
edge of the input
argument CU and, after
counting the specified
number of count values,
outputs TRUE.

"P4-7"
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1.3 List of Function Block Instructions

Name

Function

Overview

RTEX EtherCA
T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

CTD

Down counter

Starts decrementing from
the specified number of
count value at the rising
edge of the input
argument CD. Outputs
TRUE when it reaches 0.

"P4.-8"

CTUD

Up-down
counter

Starts incrementing the
counter value at the rising
edge of the input
argument CU and, after
counting the specified
number of count values,
outputs TRUE.

Starts decrementing the
counter value at the rising
edge of the input
argument CD and, when it
reaches 0, outputs TRUE.

"P.4-9"

B Edge detection instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

R_TRIG

Rising edge
detection

Outputs TRUE for one
cycle only when detecting
arising edge.

"P.4-11"

F_TRIG

Falling edge
detection

Outputs TRUE for one
cycle only when detecting
a falling edge.

"P.4-11"

B Bistable circuit instructions

Name

Function

Overview

RTEX EtherCA

T

(e: Supported, -:
Not supported)

Simulation (e:

Supported, -:
Not
supported)

Page

SR

Set-priority
bistable circuit

If the input argument
SET1 is TRUE, outputs
TRUE.

If the input argument
RESET is TRUE, outputs
FALSE.

If both SET1 and RESET1
are TRUE, outputs TRUE

"P4-13"

RS

Reset-priority
bistable circuit

If the input argument
SET1 is TRUE, outputs
TRUE.

"P.4-14"
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1.3 List of Function Block Instructions

ollerMode

setup

for controlling the position,
velocity, and torque.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
If the input argument
RESET is TRUE, outputs
FALSE.
If both SET1 and RESET1
are TRUE, outputs
FALSE.
1.3.2 Motion Control Function Blocks (Single Axis Control)
H Servo ON
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Power Servo ON Sets the axis to the servo | e ° ° "pP.5-2"
ON state to be ready for
operation.
B Home return
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
PMC_Home Home return Performs home return ° - - "P.5-4"
operation on the axis.
Uses the home return
function of the ampilifier.
MC_Home Home return Performs home return - ° ° "P.5-6"
operation on the axis.
Uses the home return
function of the ampilifier.
B Control switch
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SMC_SetContr | Control mode | Sets up the control mode | e ° - "P.5-8"
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1.3 List of Function Block Instructions

H Stop
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Stop Forced stop Causes the axis to make a | @ ° ° "P.5-9"
deceleration stop. After
stopping, the axis remains
stopped while Execute is
TRUE.
MC_Halt Stop Causes the axis to make a | ® ° ° "P.5-10"
deceleration stop. After
the axis is stopped or
while the axis is being
decelerated, other motion
instructions can be
executed.
B JOG/ Inching
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Jog Jogging Causes the axis to keep ° ° ° "P.5-11"
traveling in a forward or
reverse direction at a
constant velocity while the
input is TRUE.
SMC_Inch Inching Causes the axis to travel | e ° ° "P.5-12"
in a forward or reverse
direction for a specified
relative distance when the
input turns TRUE.
B Position control
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_MoveAbs | Absolute value | Causes the axis to travel | e . ° "P.5-14"
olute positioning to a position specified as
an absolute position.
MC_MoveRela | Relative value | Causes the axis to travel | e . ° "P.5-15"
tive positioning to a position specified as a
relative position.
MC_MoveAddi | Change target | Adds a relative distance to | e ° ° "P.5-16"
tive position the target position of the
immediately preceding
instruction.
MC_MoveSup | Superimposed | Adds a relative distance, a | ® . ° "P.5-18"
erlmposed positioning velocity, an acceleration,
and a deceleration to the
1-12 WUME-GM1PGR-04




1.3 List of Function Block Instructions

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
operations of the
immediately preceding
instruction.
MC_PositionPr | Position profile | Causes the axis to ° ° ° "P.5-20"
ofile move operate according to the
profile data that consists
of a combination of
position and time.
SMC_MoveCo | Absolute value | Executes absolute value | e ° ° "P.5-24"
ntinuousAbsol | position positioning and, after the
ute velocity move | axis reaches the target
position, causes the axis
to keep moving at a
specified velocity.
SMC_MoveCo | Relative value | Executes relative value ° ° ° "P.5-25"
ntinuousRelati | position positioning and, after the
ve velocity move | axis reaches the target
position, causes the axis
to keep moving at a
specified velocity.
H Velocity control
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_MoveVelo | Velocity control | Specifies the velocity of ° ° ° "P.5-27"
city the axis.
MC_VelocityPr | Velocity profile | Causes the axis to ° ° ° "P.5-28"
ofile move operate according to the
profile data that consists
of a combination of time
and velocity.
MC_Accelerati | Acceleration Causes the axis to ° ° ° "P.5-29"
onProfile profile move operate according to the
profile data that consists
of a combination of time
and acceleration.
B  Torque control
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
PMC_SetTorq | Torque control | Specifies by % the torque | e ° ° "P.5-32"
ue of the axis.
SMC_SetTorq | Torque control | Specifies by Nm the - ° ° "P.5-33"
ue torque of the axis.
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1.3.3 Motion Control Function Blocks (Synchronous Control)

B Cam operation

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Camin Start cam Starts cam synchronous ° ° ° "P.6-2"
control operation.
MC_CamOut | Cancel cam Cancels cam synchronous | e ° ° "P.6-5"
operation operation.
MC_CamTable | Cam table Specifies the cam table for | @ . ° "P.6-6"
Select selection cam synchronous
operation.
SMC_GetTapp | Tappet output | Outputs the tappet setin | e ° ° "P.6-8"
etValue the cam table.
B Gear operation
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Gearln Start gear Starts gear synchronous | e ° ° "P.6-11"
operation operation.
MC_GearlnPo | Position Starts gear synchronous | e ° ° "P.6-12"
s specified gear | operation from the
operation specified absolute
position.
MC_GearOut | Cancel gear Cancels the gear ° ° ° "P.6-14"
operation synchronous operation.
B Phase correction
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_Phasing Master axis Corrects the phase ° ° ° "P.6-16"
phase between the master and
correction slave axes.
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1.3.4 Motion Control Function Blocks (Multi-axis Control)

B [nterpolation control

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
PMC_ 2-axis Specifies the CNC pattern | e ° ° "P.7-2"
Interpolator2D | interpolation and performs 2-axis
control interpolation control.
PMC_ 3-axis Specifies the CNC pattern | e ° ° "P.7-3"
Interpolator3D | interpolation and performs 3-axis
control interpolation control.
PMC_NCDeco | CNC table Converts a CNC table into | ° ° "P.7-5"
der conversion executable format.
1.3.5 Motion Control Function Blocks (Motion Communication Control)
B RTEX
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
RTEX_ClearA | Clear amplifier | Clears the amplifier's ° - - "P.8-2"
mpAlarm alarm alarm.
RTEX_ReadA | Read amplifier | Reads the amplifier's ° - - "P.8-4"
mpAlarm alarm alarm.
RTEX_ReadA | Amplifier alarm | Reads the amplifier's ° - - "P.8-5"
mpState status alarm status.
RTEX_ReadA | Amplifier Reads the amplifier's ° - - "P.8-6"
mpData monitor monitor data.
RTEX_ ReadA | Read amplifier | Reads the amplifier's ° - - "P.8-7"
mpParameter | parameter parameters.
RTEX_WriteA | Write amplifier | Writes the amplifier's ° - - "P.8-8"
mpParameter | parameter parameters.
RTEX_WriteA | Write amplifier | Writes parameters of the | e - - "P.8-9"
mpEEPROM EEPROM servo amplifier to
EEPROM.
RTEX_ Reset |Reset RTEX Resets the entire RTEX ° - - "P.8-9"
network.
RTEX_ClearA | Clear the Clears the multi-turn data | e - - "P.8-10"
mpMultiTurnD | multi-turn data | of the amplifier.
ata
RTEX_ClearA | Clear amplifier | Clears the deviation ° - - "P.8-11"
mpPositionalD | deviation counter of the amplifier.
eviation counter
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
RTEX_GetTra | Error Measures the number of | e - - "P.8-12"
ckingComman sent RTEX commands
dError and the number of lost
RTEX commands.
RTEX_ReadP |Read NOT of |Reads the amplifier's NOT | e - - "P.8-13"
ot amplifier status.
RTEX_ReadN |Read POT of |Reads the amplifier's POT | e - - "P.8-14"
ot amplifier status.
B EtherCAT
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
ETC_CO_Sdo |Read slave Reads EtherCAT slave - ° - "P.8-15"
Read parameter parameters.
Unlike
ETC_CO_SdoRead4, this
FB supports parameters
longer than 4 bytes.
ETC_CO_Sdo |Read four Reads EtherCAT slave - ° - "P.8-16"
Read4 bytes of slave | parameters.
parameter Unlike
ETC_CO_SdoRead, this
FB supports only
parameters with 4 bytes or
less.
ETC_CO_Sdo |Read double Just like - ° - "P.8-17"
ReadDWord words of slave | ETC_CO_SdoRead4, this
parameter FB reads the EtherCAT
slave parameters.
The read data is stored in
DWORD (dwData), not in
an array.
ETC_CO_Sdo |Read slave Just like - ° - "P.8-18"
Read_Access | parameter ETC_CO_SdoRead, this
index FB reads the EtherCAT
slave parameters.
By setting the
xCompleteAccess input to
TRUE and the
bySublndex input to 0,
you can read complete
indexes including all
entries.
ETC_CO_Sdo | Read priority Reads all EtherCAT slave |- ° - "P.8-19"
Read_Channel | specification of | parameters.
slave
parameter
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
ETC_CO_Sdo | Write slave Writes EtherCAT slave - ° - "P.8-21"
Write parameter parameters.
Unlike
ETC_CO_SdoWrite4, this
FB supports parameters
longer than 4 bytes.
ETC_CO_Sdo | Write four Writes EtherCAT slave - ° - "P.8-22"
Write4 bytes of slave | parameters.
parameter Unlike
ETC_CO_SdoWrite, this
FB supports only
parameters with 4 bytes or
less.
ETC_CO_Sdo | Write double Just like - ° - "P.8-24"
WriteDWord words of slave | ETC_CO_SdoWrite4, this
parameter FB writes the EtherCAT
slave parameters.
The write data is
transferred in DWORD
(dwData), not in an array.
ETC_CO_Sdo | Write slave Just like - ° - "P.8-25"
Write_Access | parameter ETC_CO_SdoWrite, this
index FB writes the EtherCAT
slave parameters.
By setting the
xCompleteAccess input to
TRUE and the
bySublndex input to 0,
you can write complete
indexes including all
entries.
By using the
byChannelPriority (BYTE)
input, you can specify the
channel and priority using
a CoE mailbox message.
Readldentificat | Read slave Reads identification data | - ° - "P.8-26"
ion identification from EtherCAT slaves.
data
ReadMemory | Read slave Reads the EtherCAT slave | - ° - "P.8-27"
memory memory.
ReadNbrSlave | Read the Reads the number of - ° - "P.8-28"
s number of slaves currently
connected connected.
slaves
WriteMemory | Write slave Writes the EtherCAT slave | - ° - "P.8-29"
memory memory.
PETC_ClearA | Clear amplifier | Clears the deviation - ° - "P.8-30"
mpPositionalD | deviation counter of the amplifier.
eviation counter
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
loDrvEtherCAT | Get EtherCAT | Gets the EtherCAT frame | - ° - "P.8-31"
.GetStatistics | frame statistics | statistics information.
information
1.3.6 Motion Control Function Blocks (Auxiliary Function)
B  Motion auxiliary function (Monitoring)
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
MC_ReadActu | Read actual Reads the actual position | e ° ° "P.9-2"
alPosition position data of the axis.
MC_ReadActu | Read actual Reads the actual velocity |e . ° "P.9-2"
alVelocity velocity of the axis.
PMC_ReadAct | Read actual Read the actual torque . ° - "P.9-3"
ualTorque torque value of the axis.
MC_ReadActu | Read actual Reads the actual torque - ° - "P.9-4"
alTorque torque value of the axis.
MC_ReadAxis | Read axis Gets general axis errors - ° ° "P.9-4"
Error error not related to function
blocks.
MC_ReadStat | Read status Reads the status ° ° ° "P.9-5"
us information of the axis.
SMC_InPositio | In-position Compares the actual ° ° ° "P.9-7"
n judgment position of the AMP with
the command value and
judges whether the
position is within the
specified range.
SMC_ReadFB | Read oldest Reads the oldest function |e ° ° "P.9-8"
Error error block error information.
SMC_ClearFB | Clear oldest Clears the oldest FB error | e ° ° "P.9-9"
Error error information.
SMC_CheckA | Check axis Checks the ° ° ° "P.9-10"
xisCommunica | communication | communication state of
tion state the axis.
SMC_CheckLi | Check Checks whether the ° ° ° "P.9-11"
mits exceeding velocity, acceleration, or
limits deceleration is in excess
of the dynamic limit set
value of the device.
SMC_GetMax | Measure Measures the maximum ° ° ° "P.9-12"
SetAccDec maximum value of the axis
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
: ) Not
(e: Supported, -: supported)
Not supported)
acceleration / | acceleration / deceleration
deceleration command.
SMC_GetMax | Measure Measures the maximum ° . ° "P.9-12"
SetVelocity maximum value of the axis velocity
velocity command.
SMC_GetTrac | Measure Measures the tracking ° ° ° "P.9-13"
kingError tracking error | error of the actual position
for the axis command
position.
SMC_Measure | Measures Measures the travel ° ° ° "P.9-14"
Distance turnaround distance.
travel distance
SMC_ReadSet | Read axis set | Reads the set command ° . ° "P.9-15"
Position position position of the axis.
B  Motion auxiliary function (Change / reset)
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
: ) Not
(e: Supported, -: supported)
Not supported)
MC_Reset Reset axis Resets the state transition | e ° ° "P.9-16"
error error of the axis.
SMC3_ReinitD | Reinitialize Restarts the servo - . ° "P.9-16"
rive axis amplifier / axis.
MC_SetPositio | Change actual | Changes the actual ° ° ° "P.9-17"
n position command position of the
axis.
B  Motion auxiliary function (Other functions)
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
PMC_ReadLat | Monitor AMP Monitors the AMP latch ° - - "P.9-18"
chPosition latch position | position.
PMC_StopLatc | Stop AMP Stops the axis at the AMP | e - - "P.9-20"
hPosition latch latch position.
monitoring
MC_TouchPro | Enable AMP Reads the axis position - . ° "P.9-23"
be latch when a trigger signal
monitoring occurs.
MC_AbortTrigg | Disable AMP | Aborts the trigger event - ° ° "P.9-25"
er latch (MC_TouchProbe).
monitoring
MC_DigitalCa | Enable digital | Performs ON / OFF ° ° ° "P.9-26"
mSwitch cam switch control on the digital
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
output according to the
axis position.
SMC_Backlas | Compensate Compensates the ° ° ° "P.9-29"
hCompensatio | backlash backlash.
n
1.3.7 Function Blocks (Others)
H COM port (General-purpose communication)
The following table lists the function blocks that are used to perform general-purpose
communication with the COM port.
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
: ) Not
(e: Supported, -: supported)
Not supported)
COM.Open Open COM Opens the COM port. ° . - "P.10-4"
port
COM.Close Close COM Closes the COM port. ° ° - "P.10-6"
port
COM.Read Read COM Reads data from the COM | o ° - "P.10-7"
port port.
COM.Write Write COM Writes data to the COM ° ° - "P.10-8"
port port.
COM.ERROR | Error ID This is an enumeration ° ° - "P.10-8"
type error ID that is output
when the COM port
(general-purpose
communication) function
block is executed.

B COM port (Modbus COM)

The following table lists the instructions that are used to perform ModbusRTU communication
with the COM port.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
loDrvModbusC | ModbusComP | This is a function block ° ° - "P.10-10"
omPort ort device that controls the
Modbus_Master COM_P
ort device.
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)

loDrvModbus. | Start sending | Sends the command set ° . - "P.10-10"
ModbusChann | Modbus in the Modbus Slave
el command channel of the

ModbusSlaveCOM_Port

device.
loDrvModbus. | Modbus Processes the Modbus ° ° - "P.10-11"
ModbusReque | request command specified by /O
st without using the

ModbusMasterComPort

device.
loDrvModbus. | Modbus Like the ModbusRequest, |e ° - "P.10-12"
ModbusReque | request 2 processes the Modbus
st2 command specified by 1/0

without using the

ModbusMasterComPort

device.
loDrvModbus. | ModbusSlave | This is a function block . . - "P.10-14"
ModbusSlave | ComPort that controls the
ComPort device Modbus_Slave_COM_Por

t device.
loDrvModbus. | Error code This is an enumeration . . - "P.10-14"
MB_ErrorCode type error code that is
S output when the function

block for Modbus

communication instruction

that uses the COM port is

executed.

B LAN port (loDrvEthernet)

The following table lists the library functions that are used for the network interface to perform
communication with the LAN port.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
loDrvEthernet | Ethernet This is a function block ° ° - "P.10-16"
device that acquires the status of
the LANPort device.
loDrvEthernet.l | From array This is a function that . ° ° "P.10-16"
PARRAY_TO_| | type to union converts an array type IP
NADDR type address to an INADDR
(union type).
loDrvEthernet.l | From array This is a function that ° . ° "P.10-17"
PARRAY_TO_| | type to converts an array type IP
PSTRING character address to a character
string type string type.
loDrvEthernet.l | From array This is a function that ° ° ° "P.10-17"
PARRAY_TO_ | type to UDINT | converts an array type IP
UDINT type address to a UDINT type.
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
: ) Not
(e: Supported, -: supported)
Not supported)
loDrvEthernet.l | From This is a function that ° ° ° "P.10-18"
PSTRING_TO | character converts a character string
_UDINT string type to type IP address to a
UDINT type UDINT type.
loDrvEthernet. | From UDINT This is a function that ° ° ° "P.10-18"
UDINT_TO_IP | type to array converts a UDINT type IP
ARRAY type address to an array type.
loDrvEthernet. | From UDINT This is a function that ° ° ° "P.10-18"
UDINT_TO_IP | type to converts a UDINT type IP
STRING character address to an array type.
string type
B LAN port (General-purpose communication)
The following table lists the library functions that are used to perform general-purpose
communication with the LAN port using the TCP or UDP protocol.
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
- : Not
(e: Supported, -: supported)
Not supported)
NBS.TCP_Clie | Connect to Connects to the TCP/IP ° ° - "P.10-20"
nt TCP client client.
NBS.TCP_Con | Connect TCP | Establishes the ° ° - "P.10-20"
nection connection of the client
connecting to the
connection port opened by
TCP_Server.
NBS.TCP_Rea | Receive TCP | Acquires data received by | e ° - "P.10-21"
d data the connection port that is
established by
TCP_Connection.
NBS.TCP_Ser | Connect TCP | Opens the specified port | e ° - "P.10-22"
ver server as a TCP/IP connection
port.
NBS.TCP_Writ | Send TCP Sends data to the ° ° - "P.10-23"
e data connection port that is
established by
TCP_Connection.
NBS.UDP_Pe | Open UDP Opens the UDP/IP port. ° ° - "P.10-23"
er port
NBS.UDP_Re | Receive UDP | Receives data to the . . - "P.10-24"
ceive data connection handle
acquired by UDP_Peer.
NBS.UDP_Se | Send UDP Sends data to the ° ° - "P.10-26"
nd data connection handle
acquired by UDP_Peer.
NBS.ERROR | Error code This is an enumeration ° ° - "P.10-25"

type error code that is
output when the function
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
block for communication
instruction that uses the
LAN port is executed.
B LAN port (Modbus TCP)
The following table lists the library functions that are used to perform ModbusTCP
communication with the LAN port.
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
loDrvModbusT | ModbusTCP This is a function block ° ° - "P.10-28"
CP device that controls the
Modbus_TCP_Master
device.
loDrvModbusT | Start sending | Sends the command set ° ° - "P.10-28"
CP.ModbusCh | Modbus in the Modbus Slave
annel command channel of the
ModbusTCP_Slave
device.
loDrvModbusT | Modbus Processes the Modbus ° ° - "P.10-29"
CP.ModbusRe | request command specified by /O
quest without using the
Modbus_TCP_Slave
device.
loDrvModbusT | ModbusTCPSI | This is a function block ° ° - "P.10-30"
CPSlave ave device that controls the
Modbus__ TCP_Slave
device.
loDrvModbus. | Error code This is an enumeration ° ° - "P.10-31"
MB_ErrorCode type error code that is
s output when the function
block for Modbus
communication instruction
that uses the LAN port is
executed.

B LAN port (EtherNet/IP)

The following table lists instructions that are used to control EtherNet/IP scanner and adapter
functions using the GM1 controller.

EtherNet/IP scanner
device.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
loDrvEtherNetl | EtherNet/IP This is a function block ° ° - "P.10-33"
P scanner device | that controls the
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
RemoteAdapte | Remote This is a function block for | e . - "P.10-34"
r adapter device |the Remote adapter
device linked to the
EtherNet/IP scanner
device.
loDrvEtherNetl | EtherNet/IP This is a function block ° ° - "P.10-36"
PAdapter adapter device | that controls the
EtherNet/IP adapter
device.
Module EtherNet/IP This is a function block ° ° - "P.10-37"
module device | that controls the
EtherNet/IP module
device.
Apply_Attribut | Apply_Attribut | This is a function block ° ° - "P.10-38"
es es service that calls Apply_Attributes
service of the CIP object
instance.
Generic_Servi | Execute This is a function block ° ° - "P.10-39"
ce generic service | that executes generic
services with the
EtherNet/IP adapter.
Get_Attribute_ | Inquire specific | This is a function block ° . - "P.10-40"
Single attributes of a | that inquires specific
specific attributes of a specific
instance instance of the CIP object
Get_Attributes | Inquire all This is a function block ° ° - "P.10-41"
_All attributes of a | that inquires all attributes
specific of a specific instance of
instance the CIP object
Set_Attribute | Set specific This is a function block ° ° - "P.10-42"
Single attributes of a | that sets specific attributes
specific of a specific instance of
instance the CIP object
Set_Attributes | Set all This is a function block ° ° - "P.10-43"
_All attributes of a | that sets all attributes of a
specific specific instance of the
instance CIP object
NOP NOP service This is a function block ° ° - "P.10-44"
that executes the NOP
service of a specific
instance of the CIP object
Reset Reset service | This is a function block ° ° - "P.10-45"
that executes the Reset
service of a specific
instance of the CIP object
Start Start service This is a function block ° ° - "P.10-45"
that executes the Start
service of a specific
instance of the CIP object
Stop Stop service This is a function block ° ° - "P.10-46"
that executes the Stop
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
service of a specific
instance of the CIP object
ENIP.ERROR | Message - ° ° - "P.10-47"
service
instruction
error code
ENIP.CIPClass | Service class |- ° ° - "P.10-49"
code
B SD card operation (File operation)
Files in the SD card inserted in the SD memory card slot can be operated.
Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
FILE.Open Open file Opens a file or createsa | e ° - "P.10-52"
new file.
FILE.Close Close file Closes a file. ° ° - "P.10-53"
FILE.Read Read file Reads data from the file ° ° - "P.10-53"
opened by the Open
instruction.
FILE.Write Write file Writes data to the file ° ° - "P.10-54"
opened by the Open
instruction.
FILE.Flush Flush file Flushes buffer contents to | e . - "P.10-55"
the file opened by the
Open instruction.
FILE.Copy Copy file Copies a file. . ° - "P.10-56"
FILE.Rename | Rename file Changes a file name. ° ° - "P.10-57"
FILE.Delete Delete file Deletes a file. ° ° - "P.10-58"
FILE.EOF EOF of file Determines whether the ° ° - "P.10-58"
current offset of a file is
EOF (End Of File) or not.
FILE.GetAttrib | Get file Gets file attributes . ° - "P.10-59"
ute attribute (compressed, hidden,
normal, read only).
FILE.GetPos Get file offset | Gets the current offset of | e ° - "P.10-60"
a file.
FILE.GetSize | Get file size Gets the file size. ° ° - "P.10-60"
FILE.GetTime | Get file update | Get the update time of a ° ° - "P.10-61"
time file
FILE.SetPos Set file offset Sets the offset of a file. . ° - "P.10-62"
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B SD card operation (Directory operation)

Directories in the SD card inserted in the SD memory card slot can be operated.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
- : Not
(e: Supported, -: supported)
Not supported)
FILE.DirCreate | Create Creates a directory witha | e ° - "P.10-64"
directory specified name.
FILE.DirOpen | Open directory | Opens a directory. ° ° - "P.10-64"
FILE.DirClose | Close directory | Closes a directory ° ° - "P.10-65"
FILE.DirCopy | Copy directory | Copies a directory. ° ° - "P.10-66"
FILE.DirRena |Rename Renames a directory ° . - "P.10-67"
me directory
FILE.DirRemo | Delete Deletes a directory. ° ° - "P.10-67"
ve directory
FILE.DirList Directory list Outputs a list of ° ° - "P.10-68"
directories and files inside
the directory.

B Clock setting

The following table lists the function blocks that are used to set the clock of the GM1 Controller.

Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SYS_GetTime | Get time This is a function block ° ° - "P.10-70"
that gets the current local
time
SYS_SetTime | Settime This is a function block ° ° - "P.10-70"
that sets the current local
time.
SYS_GetTime | Gettime zone | This is a function block ° ° - "P.10-71"
zone information that gets the time zone
information.
SYS_SetTimez | Set time zone | This is a function block ° ° - "P.10-71"
one information that sets the time zone
information.
SYS_DateCon | Convert from | This is a function that ° ° - "P.10-72"
cat UINT type to converts a UINT type date
DATE type to a DATE type.
SYS_DateSplit | Convert from This is a function that ° ° - "P.10-73"
DATE type to | converts a DATE type
UINT type date to a UINT type.
SYS_DTConc | Convert from This is a function that ° ° - "P.10-73"
at UINT type to converts a UINT type date
DT type and time to a DT type.
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Name Function Overview RTEX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SYS_DTSplit | Convert from | This is a function that ° . - "P.10-74"
UINT type to converts a UINT type date
DT type and time to a DT type.
SYS_GetDayO | Get day of the | This is a function that gets | @ ° - "P.10-75"
fWeek week the day of the week from
the DATE type date.
SYS_TODCon | Convert from | This is a function that ° ° - "P.10-75"
cat UINT type to converts a UINT type time
TOD type with milliseconds to a
TOD type.
SYS_TODSplit | Convert from | This is a function that ° . - "P.10-76"
UINT type to converts a TOD type time
TOD type with milliseconds to a
UINT type.
ERROR Clock - ° ° - "P.10-77"
instruction
error code
B System data
Name Function Overview RETX EtherCA | Simulation (e: | Page
T Supported, -:
Not
(e: Supported, -: supported)
Not supported)
SYS_GetSyste | Get system Gets the information ofa | e ° - "P.10-78"
mError error system error that has
occurred in the GM1
Controller.

®H PID control

The following table lists the function blocks that are used to control PID of the GM1 Controller.

Name Function Overview RETX EtherCA | Simulation (e: | Page
T Supported, -:
Not

(e: Supported, -: supported)

Not supported)
PD PD control Performs PD control. ° ° - "P.10-79"
PID PID control Performs PID control. ° ° - "P.10-80"
PID_FIXCYCL | PID control Performs PID control. ° ° - "P.10-81"
E (any cycle Cycle time can be

time) manually set.

1.3.8 Function Blocks (For the GM1 Pulse Output Unit)

The following table lists the function blocks used to control the GM1 Pulse Output Unit.
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Name Function Overview RETX EtherCA | Simulation Page
T
(e: Supported, —: Not supported)
PG_Power Servo ON or Performs servo ON/OFF | e ° - "P.11-4"
OFF control.
PG_Jog Jogging Causes the axis to keep ° ° - "P.11-5"
traveling in a forward or
backward direction.
PG_MoveAbso | Absolute value | Causes the axis to travel | e ° - "P.11-6"
lute positioning to a position specified as
an absolute position.
PG_MoveRela | Relative value | Causes the axis to travel | e ° - "P.11-7"
tive positioning to a position specified as a
relative position.
PG_LatchPosit | Latch relative | Causes the axis to travel | e ° - "P.11-8"
ion positioning to the relative position
specified by an external
signal input.
PG_Pulser Pulser Enables constant speed ° ° - "P.11-10"
operation operation for the axes
using an external pulse
input.
PG_Stop Forced stop Causes the axis to make a | @ ° - "P.A1-11"
and forced stop or
deceleration deceleration stop
stop
PG_Home Home return Causes the axis to make a | @ ° - "P11-12"
home return.
PG_SetPositio | Elapsed value | Sets the elapsed value ° ° - "P.11-13"
n and feedback | and the feedback counter
counter to desired values.
settings
PG_WritePara | Write Writes the parametersto | @ ° - "P.11-14"
meter parameters the pulse output unit.
PG_ReadPara | Read Reads the parameters ° . - "P.A1-17"
meter parameters from the pulse output unit.
PG_ClearError | Clear errors Clears the limit error or ° ° - "P.11-18"
the set value error of the
pulse output unit.
PG_ReadStatu | Read status Reads the status from the |e ° - "P.11-18"

S

pulse output unit.
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1.4 List of Function Block Instructions that Cannot Be Used with the
GM1

B [Instructions not available for Modbus

The following function blocks in the loDrvModbusTCP, loDrvModbusTCPSlave, loDrvModbus,
and loDrvModbusSerialSlave libraries are not available for the GM1 Controller.

Name Function Alternative function Page
ModbusTCPSlaveBase - - -

ModbusTCPSlaveUnit - - -
ModbusTCPSlaveUnit_Diag - - -
loDrvModbusTCP_Diag - - -
ModbusTCPSlave_Diag - - -
ModbusTCPDeviceDiag - - -
loDrvModbusComPort_Diag - - -
ModbusSlaveComPort_Diag - - -

loDrvModbusSerialSlave - - -

ModbusSerialDeviceDiag - - -

ModbusServer - - -

B Instructions not available for general-purpose communication

The following function blocks in the CAA NBS(Net Base Services) library are not available for
the GM1 Controller.

Name Function Alternative function Page
TCP_ReadBuffer - - -
TCP_WriteBuffer - - -
UDP_ReceiveBuffer - - -
UDP_SendBuffer - - -

DummydJob - - -

B |nstructions not available for EtherNet/IP

The following function blocks in the loDrvEtherNetIP and loDrvEtherNetIPAdapter libraries are
not available for the GM1 Controller.

Name Function Alternative function Page

loDrvEtherNetIP_diag - - -

RemoteAdapter_diag - - -

AdapterDiagnosis - - -
loDrvEtherNetIPAdapter_Diag |- - -

Module_Diag - - -
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B Instructions not available for motion control

The following function blocks in the SM3_Basic library are not available for the GM1 Controller.

Alternative functions are listed, if available.

Name Function Alternative function Page
SMC_Commissioning Commissioning status Commissioning function of the |-
GM Programmer

SMC_SetCustomRampType Set acceleration / deceleration |- -

custom operation
SMC_CAM_ObjectManager Manage cam data - -
SMC3_CommunicateDrivePar | Communication setting RTEX_ReadAmpParameter "P.8-7"
ameter
SMC3_ReadDriveParameter Read drive parameter RTEX_ReadAmpParameter "P.8-7"
SMC3_ReadParameter Read parameter RTEX_ReadAmpParameter "P.8-7"
SMC3_WriteDriveParameter Write drive parameter RTEX_WriteAmpParameter "P.8-8"
SMC3_WriteParameter Write parameter RTEX_WriteAmpParameter "P.8-8"
MC_ReadBoolParameter Read BOOL-type parameter RTEX_ReadAmpParameter "P.8-7"
MC_ReadParameter Read parameter RTEX_ReadAmpParameter "P.8-7"
MC_WriteBoolParameter Write BOOL-type parameter RTEX_WriteAmpParameter "P.8-8"
MC_WriteParameter Write parameter RTEX_WriteAmpParameter "P.8-8"

SMC_VIRTUAL_AXIS

Set virtual axis

SMC3_BrakeStatus

Get brake status

SMC3_BrakeControl

Brake control

SMC3_PersistPosition

Persist actual axis position

SMC3_PersistPositionLogical

Persist logical axis position

SMC3_PersistPositionSingletu
m

Persist actual axis position with
arange

SMC_PerfStat

Calculate performance
statistics

SMC_SeriesStat

Calculate increment statistics

SMC_AxisDiagnosticLog

Log axis parameter

FB_Template_Edge

FB_Template_EdgeAbort

FB_Template_EdgeAbortTime
out

SMC_StartupDrive

SMC_ChangeDynamicLimits

SMC_ChangeGearingRatio

SMC_SetMovementType

SMC_SetRampType

SMC_SetSoftwareLimits

SMC_CAMBounds
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Name Function Alternative function Page

SMC_CAMBounds_Pos - -

SMC_CamEditor - -

SMC_CamRegister - -

SMC_GetCamSlaveSetPositio - -
n

SMC_ReadCAM - -

SMC_WriteCAM - -

SMC_PerfTimerSum - -

SMC_FollowPosition - -

SMC_FollowPositionVelocity - -

SMC_FollowSetValues - -

SMC_FollowVelocity - -

SMC_Homing - -

ETC_CO_SdoInfoGeEntryDes | Read object name - -
cription

ETC_CO_SdoInfoGetODList Read object tree - -

ETC_CO_SdolnfoGetObjectDe | Read object information - -

scription
ReadEEpromData Read slave EEPROM - -
ReadWriteEEprom Read / write slave EEPROM - -
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2.1 Ladder Instructions

2.1 Ladder Instructions

This section describes ladder instructions that can be used for ladder diagram program (LD
program).

2.1.1 NO Contact

If the variable corresponding to the contact is TRUE, then the input value is output. If the
variable is FALSE, then FALSE is output.

® Icon
(2)
al
(D— —@
B Parameter
No. |[Scope Type Description
(1) Input BOOL Input to the NO contact
(2) Variable BOOL Variable that corresponds to the NO contact
name
3) Output BOOL Output from the NO contact

B [nput method

Use one of the following methods to input the NO contact.

e From the tool box, select Ladder elements>NO contact and drag to "Start from here".
e Right-click on the network, and, from the displayed menu, select Insert Contact.

e Click the 4 I icon on the toolbar.

e From the menu, select FBD / LD / IL>Insert Contact.

e Press the shortcut keys <Ctrl+k> simultaneously.

B Program example

If the variable (a1) corresponding to the NO contact is TRUE, then the value input to the NO
contact (TRUE) is output as is.

al
1l

If the variable (a1) corresponding to the contact is FALSE, then FALSE is output.

al

1l
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2.1.2 NC Contact

If the variable corresponding to the contact is TRUE, then FALSE is output. If the variable is
FALSE, then the input value is output.

E |con
(2)
al
D/ —®
B Parameter
No. Scope Type Description
(1) Input BOOL Input to the NC contact
(2) Variable BOOL Variable that corresponds to the NC contact
name
3) Output BOOL Output from the NC contact
B [nput method

Use one of the following methods to input the NC contact.

Program example

From the tool box, select Ladder elements>NC contact and drag to "Start from here".
Right-click on the network, and, from the displayed menu, select "Insert NC contact".
Click the 4/ icon on the toolbar.

From the menu, select FBD / LD / IL>Insert NC contact.

If the variable (a1) corresponding to the NC contact is TRUE, then FALSE is output.

al
il

If the variable (a1) corresponding to the NC contact is FALSE, then the value input to the NC

contact (TRUE) is output as is.

al

i

2.1.3 Rising Edge Detection Contact

If a rising edge is detected in the variable corresponding to the contact, then the input value is
output for one cycle only.
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2.1 Ladder Instructions

H |con
(2)
al
(D {e—(3)

® Parameter

No. |[Scope Type Description

(1) Input BOOL Input to the contact

(2) Variable BOOL Variable that corresponds to the rising edge detection contact
name

(3) Output BOOL Output from the contact

B [nput method

Input the rising edge detection contact by first inputting the NO contact and then changing the
NO contact.

Select the NO contact just input and then perform one of the following operations.

e Right-click and, from the displayed menu, select Edge detection .

e From the menu, select FBD / LD / IL>Edge detection .

e Press the shortcut keys <Ctrl+e> simultaneously.

e Click the B icon on the toolbar.

B Program example

The following program is designed to detect the rising edge with the variable (a1) corresponding
to the rising edge detection contact and to output TRUE for one cycle only.

al

bl
&l m

2,

1.4 Falling Edge Detection Contact

If a falling edge is detected in the variable corresponding to the contact, then the input value is
output for one cycle only.

H |con
(2)
al
(D u——©

B Parameter

No. |Scope Type Description

(1) Input BOOL Input to the contact
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No. |Scope Type Description

(2) Variable BOOL Variable that corresponds to the falling edge detection contact
name

3) Output BOOL Output from the contact

® Input method

Input the falling edge detection contact by first inputting the NO contact and then changing the
NO contact.

Select the NO contact just input and then perform one of the following operations.

e Right-click and, from the displayed menu, select Edge detection twice.

e From the menu, select FBD / LD / IL>Edge detection twice.

e Press the shortcut keys Ctrl+e simultaneously twice.

e Click the @ icon on the toolbar twice.

B Program example

The following program is designed to detect the falling edge with the variable (a1)
corresponding to the falling edge detection contact and to output TRUE for one cycle only.

al

il m

2.1.5 Parallel NO Contact

NO contacts can be input in parallel to the initial contact. Of the contacts wired in parallel, if the
output of one or more contacts is TRUE, TRUE is output.

H |con

al

="
==

a2

="
==

®  Input method

To input a parallel NO contact below the initial contact, select Ladder elements >Parallel NO
contact from the tool box and drag to the position indicated with “V¥” next to the contact.

Or, with the contact selected, perform one of the following operations.

e Right-click, and, from the displayed menu, select Insert contact in parallel (below).
e From the menu, select FBD/LD/IL>Insert contact in parallel (below).

e Press the shortcut keys <Ctrl+r> simultaneously.

e Click the Wi icon on the toolbar.
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B  Program example

This program is designed to input one NO contact in parallel to the NO contact. TRUE is output
because the NO contact below is TRUE.

bl
iUl )

2.1.6 Parallel NC Contact

NC contacts can be input in parallel to the initial contact. Of the contacts wired in parallel, if the
output of one or more contacts is TRUE, TRUE is output.

H |con

al

=2}
==

a2
/]

B |nput method

To input a parallel NC contact below the initial contact, select Ladder elements >Parallel NC
contact from the tool box and drag to the position indicated with “¥” next to the contact.

Or, with the contact selected, perform one of the following operations.

e Right-click, and, from the displayed menu, select "Insert NC contact in parallel (below)".

e From the menu, select FBD / LD / IL>Insert NC contact in parallel (below).

e Click the u# icon on the toolbar.

B  Program example
This program is designed to input one NC contact in parallel to the NO contact. FALSE is output
because the outputs of both contacts are FALSE.

al bl

1l L)
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2.1.7 Coil

The input value is saved in the variable corresponding to the coil. If the input value is TRUE,
then TRUE is saved. If the input value is FALSE, then FALSE is saved.

H |con

(2)
bl
—f)

B Parameter

No. Scope Type Description

(1) Input BOOL Input to the coll

(2) Variable BOOL Name of the variable that corresponds to the coil
name

® Input method

Use one of the following methods to input the caoil.

e From the tool box, select Ladder elements> Coil and drag to "Add output or jump here"
(when connecting to a contact).

e Right-click on the network, and, from the displayed menu, select Insert Coil .
e Click the icon on the tool bar.

e From the menu, select FBD / LD / IL>Insert Coil .

e Press the shortcut keys <Ctrl+a> simultaneously.

e Click the €  icon on the toolbar.

B Program example

This program is designed to input the output from the NO contact to the caoil.
TRUE is saved in the variable (b1) because the input to the coil is TRUE.

al bl
Il )

FALSE is saved in the variable (b1) because the input to the coil is FALSE.

1l ()

2.1.8 Negated Coil

The negated value of the input is saved in the variable corresponding to the coil. If the input
value is TRUE, then FALSE is saved. If the input value is FALSE, then TRUE is saved.
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H |con

(2)
bl
(—f)

® Parameter

No. |[Scope Type Description

(1) Input BOOL Input to the negated coil

(2) Variable BOOL Name of the variable that corresponds to the negated coil
name

B [nput method

The negated coil can be input by inputting a coil and changing it.
With the input coil selected, perform one of the following operations.
e Right-click and, from the displayed menu, select Negation.

e From the menu, select FBD / LD / IL>Negation.

e Press the shortcut keys <Ctrl+n> simultaneously.

e Click the micon on the toolbar.

B  Program example

This program is designed to input the output from the NO contact to the negated coil.
FALSE is saved in the variable (b1) because the input to the coil is TRUE.

al bl
Ll )
TRUE is saved in the variable (b1) because the input to the coil is FALSE.

al

iUl )

2.

1.9 Set Coil

When the input value turns TRUE, TRUE is saved in the variable corresponding to the coil.
TRUE is held until the input to the reset coil that corresponds to the same variable turns TRUE.

H |con

(2)
bl
(N—(s)
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B Parameter

No. |[Scope Type Description

(1) Input BOOL Input to the set coil.

(2) Variable BOOL Name of the variable that corresponds to the set coil
name

B [nput method

Use one of the following methods to input the set cail.

e From the tool box, select Ladder elements>Set Coil and drag to "Add output or jump here"
(when connecting to a contact).

e Right-click on the network, and, from the displayed menu, select "Insert Set Coil ".
e Click the =3 icon on the toolbar.
e From the menu, select FBD / LD / IL>Insert Set Coil.

B  Program example

This program is designed to input the output from the NO contact to the set coil and the reset
coil.

TRUE is saved in the set coil variable (b1) because the input to the set coil is TRUE.

bl
1] [s)

a2 bl

1l &)

e Each set coil should be accompanied by a reset coil.

2.1.10 Reset Coil

When the input value turns TRUE, FALSE is saved in the variable corresponding to the coil.
FALSE is held until the input to set coil that corresponds to the same variable turns TRUE.

H |con

(2)
bl
(N—()
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B Parameter

No. |[Scope Type Description

(1) Input BOOL Input to the reset coil.

(2) Variable BOOL Name of the variable that corresponds to the reset coil
name

B |nput method

Use one of the following methods to input the reset coil.

e From the tool box, select Ladder elements>Reset Coil and drag to "Add output or jump
here" (when connecting to a contact).

e Right-click on the network, and, from the displayed menu, select Reset Coil.
e Click the 4r3 icon on the toolbar.
e From the menu, select FBD / LD / IL>Insert Reset Coil .

B Program example

This program is designed to input the output from the NO contact to the set coil and the reset
coil.

FALSE is saved in the variable (b1) because the input to the reset coil is TRUE.

bl
1] {s))

az bl

1] (&)

e Each set coil should be accompanied by a reset coil.

2-10 WUME-GM1PGR-04



3 Functions

3.1 Substitution INStrUCHON. .......cciiiiiiie e 3-3
3.1.1 MOVE (SUbSHLUtION) ...eeeeiieiieee e 3-3
3.2 Arithmetic Operation INStructions.............cccccciiiiiiiiiiieeeee e, 3-4
3.2.1 ADD (AdAItION) ...eeeeeeeeieiiie et 3-4
3.2.2 SUB (SUDIraCHioN) .....ceeiiiiiiiieiiiieee e 3-5
3.2.3 MUL (MURIPHCAION) ....veiiiiiiieiee e 3-6
3.2.4 DIV (DIVISION) ..eutieiieteeieeiieestee et eiee et e e e e sneeeeeeaneeens 3-7
3.2.5 MOD (REMAINAEN).......ccciiiiiiieeie et 3-8
3.3 Boolean Operation INStructions............cccveieeiiiiiiiiie e 3-9
3.3.1 AND (LOGiICal AND) .....eiiiiiieiieiiieeiee et siee e seee e en 3-9
3.3.2 OR (LOGICaAl OR) ...ttt 3-10
3.3.3 NOT (NEQAtiON)...ccueieiieieie et 3-10
3.3.4 XOR (EXCIUSIVE OR) ...coiiiiiiiiiiiiiiiie ittt 3-11
3.3.5 AND_THEN (Logical AND) .....ccoiiiiaiiiieerie e 3-12
3.3.6 OR_ELSE (LOGICal OR) ....ociuiieiieeiiiesiee e stie et siee e nnee s 3-13
3.4 Comparison Operation INStructions ..........ccccooioiiiiiniiiiee e, 3-15
3.4.1 EQ (“Equal” COmMPAriSON) .....ceeiiiiieaeaeiiaaiiiiiee e e 3-15
3.4.2 NE (“Not Equal” CompariSON) .........cccueeiieiiiiiiiieeiiiiiee e 3-15
3.4.3 LT (“Less Than” CompariSON) .........ccccuueeeeriiuiieeeeiiieeeeessieneneessneneens 3-16
3.4.4 LE (“Less Than or Equal” Comparison) .........ccccevrueeeieiiiiieeee i 3-17
3.4.5 GT (“Greater Than” COMPAriSON) ......c..evvveiiiiiieeeiiiieieeesiieee e 3-18
3.4.6 GE (“Greater Than Or Equal” Comparison) .........ccccccevvuveeeeeinneennn. 3-19
3.5 Bit Shift INStructions ..........coooi i 3-21
3.5.1 SHL (Shift LEft) ...eeieeeiiieiie et 3-21
3.5.2 SHR (Shift Right) ....ceeoeieiiieie e 3-22
3.5.3 ROL (Rotate LEft)......ooiiiiiiiiieiiiiiie e 3-22
3.5.4 ROR (Rotate Right).......cccueiiiriiieiie e 3-23
3.6 Selection INStrUCtiONS........ooiiiiiiie e 3-25
3.6.1 SEL (Binary Selector) ........ooieiiiiiiiie e 3-25
3.6.2 MUX (MUIRIPIEXET) .ttt 3-26
3.6.3 LIMIT (LIMIEEI).ccueeeiiieeiieiee ettt 3-27
3.6.4 MAX (Maximum Valu@) .........cocouiiiiiiiiiiieiiiee e 3-28
3.6.5 MIN (Minimum ValUe).........ccueiiiiiiiiiieiie et 3-28
3.7 Numerical Operation INStructions..........ccccceeiiiiiiiie e 3-30
3.7.1 ABS (AbSOIUte Value)..........cooiiiiiiiiiiiiiiie e 3-30
3.7.2 SQRT (SQUAre ROOL)......cuuuiiieiiiiiiiie e 3-30
3.7.3 LN (Natural Logarithm) ..........occcueeiiiiiiiieieee e 3-31
3.7.4 LOG (Common Logarithm) .........ccceeeiiiiiiiiiiiiiiiieeee e 3-32
WUME-GM1PGR-04 3-1



3 Functions

3.7.5 EXP (Natural EXPONent).........cccueiiiiiiiiiiiiiiiee e 3-33
3.7.6 EXPT (EXponentiation) ..........cceeviieiiiiiiiiiiiieiieeeee e 3-33
3.7.7 SIN (Trigonometric Function Sine).........cccoccuvvvveiiiiiiiiiiiiieee e, 3-34
3.7.8 COS (Trigonometric Function CoSINe) ..........cceveveeeeiiiiiiiiiiiieeieeeennn, 3-35
3.7.9 TAN (Trigonometric Function Tangent) ..........cccccoevveeieviiieeeeecneee. 3-36
3.7.10 ASIN (Trigonometric Function Arc Sin€).......ccccocuvveeiiiiiieneniiinnenn. 3-37
3.7.11 ACOS (Trigonometric Function Arc Cosing) .........ccccevvuvveveeiinnnnn. 3-38
3.7.12 ATAN (Trigonometric Function Arc Tangent)..........ccccoocvvereriiinnees. 3-38
3.8 Data Type Conversion InStructions............ccccooiiiiiiiieiiiiiiieee e 3-40
3.8.1 "Type 1"_TO_"Type 2" ("Type 1">"Type 2" Conversion).................. 3-40
3.8.2 TRUNC (Real Number to DINT Conversion) .........ccccceveuveereeiniennenn. 3-41
3.8.3 TRUNC_INT (Real Number to INT Conversion) ..........cccceveerunneenn. 3-41
3.9 Character string inStructions ... 3-43
3.9.1 LEN (Length of a Character String) ........cccoccoeveeiiiiiiieiieee e, 3-43
3.9.2 LEFT (Extracting Characters from the Left End)..........cccccevevinneen. 3-43
3.9.3 RIGHT (Extracting Characters from the Right End)...........ccocceeee. 3-44
3.9.4 MID (Extracting Characters from the Specified Position)................. 3-45
3.9.5 CONCAT (Concatenating Character Strings)..........ccccevvvveeeeriiiinenn. 3-46
3.9.6 INSERT (Inserting a Character String).......ccccccveeeeeeiiiiiiiiiiiieeeeeeeee, 3-47
3.9.7 DELETE (Deleting a Character String) ..........ccoevviieiiiiniiiieeiiieen 3-48
3.9.8 REPLACE (Replacing a Character String)......ccccccccoeeveeiivivieennneeenn. 3-49
3.9.9 FIND (Search for Character String) .......cccvveeeeiiiieiieeieeeeeen 3-50
3.10 Other INStrUCLIONS. .......eviieiee e 3-52
3.10.1 SIZEOF (Get the Siz€).......ccceeiiiiiiiiiiiiie e 3-52
3.10.2 ADR (Get the ADAress) .....cceeeiiieeiiie e 3-52
3.11 SD Memory Card Slot Instruction.............ccccooiiiiiiiiiiiiieeeeeeeeee, 3-54
3.11.1 SYS_GetSDCoverState (Get SD Card Cover Open / Close State) 3-54
3.11.2 SYS_GetSDAccessRdy (Get SD Card Access Ready State)........ 3-54

3-2 WUME-GM1PGR-04



3.1 Substitution Instruction

3.1 Substitution Instruction

Use the substitution instruction to substitute a variable with a value of another variable.

3.1.1 MOVE (Substitution)

This is a function that substitutes the value of a variable specified in the input for a variable
specified in the output.

H |con

MOVE

® Parameter

Scope Type Description
Input All Specifies the variable of the substitution source.
Output All Specifies the variable of the substitution target.

B Program example

This program is designed to substitute the value of input variable “input1” for the output variable
“output1”.

LD program

inputl[ 5 | outputl

ST program
outputl][ 5 | := MOVE(inputl] 5 ] ;

It is also possible to substitute the value using an operator (:=).

outputl[ 5 | := inputl[ 5 |;
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3.2 Arithmetic Operation Instructions

Arithmetic operation instructions can be used to perform calculation such as four arithmetic
operations.

3.2.1 ADD (Addition)

This is a function that adds input arguments and outputs the sum.

H |con

ADD

+

H Parameter

Scope Type Description
Input (Note 1) Specifies the variables to be added.
Output (Note 1) Outputs the sum of variables specified in the input.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL, TIME, TIME_OF_DAY, DATE_AND_TIME

Time type data can be added in the following combinations.
e TIME + TIME = TIME

o TIME_OF_DAY + TIME = TIME_OF_DAY

e DATE_AND_TIME + TIME = DATE_AND_TIME

B  Program example

This program is designed to output the sum of input variables “input1” and “input2” to the output
variable “output”.

LD program
ADD
inpuci 3 8 Je—ousput
input2[ 8 J—
ST program

It is possible to add the values using “+” operator.
output[ 8 | := inputl[ 3 | + input2[ 5 J;
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i Info. )
e If you want to increase input arguments in the LD program, right-click on the ADD function,
and, on the displayed menu, select "Add Input".

3.2.2 SUB (Subtraction)

This is a function that subtracts input arguments and outputs the difference.

H |con

(1) —
(2)—

SUB

H Parameter

Scope Number | Type Description

Input 1), (2) (Note 1) Specifies the variables to be subtracted.

Output - (Note 1) Outputs the value obtained by subtracting the input (2) from the input (1).
(Note 1)  Usable data types

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL, TIME, TIME_OF_DAY, DATE, DATE_AND_TIME

For time type data, subtraction can be performed in the following combinations. Note that negative

time cannot be calculated.
e TIME - TIME = TIME
e DATE - DATE = TIME

e TOD - TIME = TOD
e TOD -TOD = TIME
e DT-TIME=DT
e DT-DT=TIME

B  Program example

This program is designed to output the difference between the input variables “input1” and
“input2” to the output variable “output1”.

LD program

input1[8
input2[ 3}

SUB

L[5 }—output1

WUME-GM1PGR-04
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ST program
It is possible to subtract the values using

outputl[ 5 | := inputl] 8§ | - input2[ 3 |7

“«n

operator.

3.2.3 MUL (Multiplication)

This is a function that multiplies input arguments and outputs the product.

H |con

H Parameter

Scope Type Description
Input (Note 1) Specifies the variables to be multiplied.
Output (Note 1) Outputs the product of variables specified in the input.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL, TIME

B  Program example

This program is designed to output the product of the input variables “input1” and “input2” to the
output variable “output1”.

LD program
MUL
:i_nputl . outputl
input2
ST program

Tl

It is possible to multiply the values using

output1[ 7 ] := inputl & ] * inputa[ 3

operator.
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i Info. )
e If you want to increase input arguments in the LD program, right-click on the MUL function,

and, on the displayed menu, select "Add Input".
e TIME type data cannot be multiplied by REAL type, LREAL type, or TIME type data.

3.2.4 DIV (Division)

This is a function that divides input arguments and outputs the quotient.

H |con

DIV
(1) — /]
(2)—

H Parameter

Scope No. Type Description

Input (1), (2) (Note 1) Specifies the variables to be divided.

Output - (Note 1) Outputs the quotient obtained by dividing the input (2) by the input
(1.

(Note 1)  Usable data types

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL, TIME

B Program example

This program is designed to output the quotient of the INT type input variables “input1” and
“input2” to the INT type output variable “output1”.

LD program
DIV
el [F 1 o
input2[ 3 J—
ST program

It is possible to divide the values using the division operator ("/") .

outputl[ 2 | := inputl[ 8 |/ input2[ 3 |
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i Info. )
o TIME type variables can be divided by integer type variables.

e \When a variable is divided by a DINT, LINT, REAL, or LREAL type variable, it can be checked if
0 is used in the calculation. (Refer to “Auto Check POU” in the “SMC Tool Introduction Guide”.)

3.2.5 MOD (Remainder)

This is a function that divides input arguments and outputs the remainder.

H |con

MOD

(1) -
(2)—

B Parameter

Scope No. Type Description

Input (1), (2) (Note 1) Specifies the variables to be divided.

Output - (Note 1) Outputs the remainder obtained by dividing the input (2) by the input
(1)

(Note 1)  Usable data type
BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B  Program example

This program is designed to output the remainder obtained from dividing the INT type input
variables “input1” and “input2” to the INT type output variable “output1”.

LD program

MOD

input1 T8 51— outpurt
inpucz[ 5

ST program
outputl[ 3 | := inputl[ & | MOD input2[ 5 |;
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3.3 Boolean Operation Instructions

Boolean operation instructions can be used to perform bool operations such as logical AND or
logical OR.

3.3.1 AND (Logical AND)

This is a function that outputs logical AND of the input arguments.

H |con

AND

— 8 -

H Parameter

Scope Type Description
Input (Note 1) Specifies the variables to be used to obtain logical AND.
Output (Note 1) Outputs the logical AND of the variables specified in the input.

(Note 1)  Usable data type
BOOL, BYTE, WORD, DWORD, LWORD
B Program example

This program is designed to output the logical AND of the WORD type input variables “input1”
and “input2” to the output variable “output1”.

The execution result is displayed in a hexadecimal number.

LD program

inputl|1e#1248 & 16#0048 outputl
input2|16#00FF

ST program
outputl] 16#0048 | := inputl 16#1248 | AND input2[ 16800FF |;
i1 Info. )

e If you want to increase input arguments in the LD program, right-click on the AND function,
and, on the displayed menu, select "Add Input".
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3.3.2 OR (Logical OR)

This is a function that outputs logical OR of the input arguments.

Icon

OR
21

H Parameter

Scope Type Description

Input (Note 1) Specifies the variables to be used to obtain logical OR.
Output (Note 1) Outputs the logical OR of the variables specified in the input.
(Note 1)  Usable data type

B  Program example

BOOL, BYTE, WORD, DWORD, LWORD

This program is designed to output the logical OR of the WORD type input variables “input1”
and “input2” to the output variable “output1”.

The execution result is displayed in a hexadecimal number.

LD program

inputl|16#1248
input?2|16#00FF

OR
>1

[TeFTzEE}—output

ST program

outputl| 16#12FF | :

i Info.)

inputl[16#1248 | OR input2[ 16400FF J;

e |f you want to increase input arguments in the LD program, right-click on the OR function,
and, on the displayed menu, select "Add Input".

3.3.3 NOT (Negation)

This is a function that outputs the negation of the input argument.

3-10
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H |con

NOT

H Parameter

Scope Type Description

Input (Note 1) Specifies the variable to be used to obtain the negation.
Output (Note 1) Outputs the negation of the variable specified in the input.
(Note 1)  Usable data type

B Program example

BOOL, BYTE, WORD, DWORD, LWORD

This program is designed to output the negation of the BYTE type input variable “input1” to the
output variable “output1”.

The execution result is displayed in a binary number.

LD program
NOT
input1[ZFITI10000}— -{2#00001111H—output1
ST program
output 1 Z#0000TITT | := NOT inputi[ Z#T110000 |y

3.3.4 XOR (Exclusive OR)

This is a function that outputs exclusive OR of the input arguments.

H |con

XOR

=1

B Parameter

Scope Type Description
Input (Note 1) Specifies the variables to be used to obtain exclusive OR.
Output (Note 1) Outputs the exclusive OR of the variables specified in the input.
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Scope Type Description
Outputs 0 if both input bits are 1 or 0.
Outputs 1 if one of the two input bits is 1 and the other bit is 0.

(Note 1)  Usable data type
BOOL, BYTE, WORD, DWORD, LWORD

B Program example

This program is designed to output the exclusive OR of the BYTE type input variables “input1”
and “input2” to the output variable “output1”.

The execution result is displayed in a binary number.

LD program
XOR
inpucl [(FOIIOIOL} | _,  ({ZFIOI00I0T}—outputd
input2 [ZFIII10000}—
ST program

outputl| 2#10100101 := inputl| 201010101 | XOR input2[ 211110000 |;

3.3.5 AND_THEN (Logical AND)

This is a conditional AND evaluation function of the input operand.

B Usable data types
BOOL, BIT

B Program example

This program is designed to compare the value of the variable accessed by pwAddress
(pointer) with wExpected if the pwAddress is not NULL and, if they are the same, substitute with
the value of wNewValue.

As default values, “5” is stored in the variable “test1” accessed by pwAddress, “5” in
wExpected, and “3” in wNewValue.

As an initial step, judgment is made whether pwAddress is NULL or not. Since it is not NULL,
comparison is made between the value of “test1” and the value of wExpected as the next step.
Since these two values are both “5”, TRUE is assigned. As a result, the value of wNewValue “3”
is stored in the “test1” and the xFlag flag is set to TRUE.

ST program
[Declaration section]

3-12 WUME-GM1PGR-04



3.3 Boolean Operation Instructions

VAR
pwhddress : POINTER TO WORD;
wExpected : WORD := 5;
wilewValue : WORD := 3
xFlag : BOOL;
testl : WORD := 5

END VAR

[Implementation section]
pwhddress[ 188F101088E | := ADR(testl[7650003 | ;

IF pwhddress[ 16#F1D108EE | 1 AND_THEN pwAddress~[18#0002 | = wExpected 1620005 | THEN
pwhddress® _ = '.-'Neh"\-'alue_
xFlagEENE

ELSE
xFlaghGENE := FLLSE;

END IF

gl Info. )
e Expressions of other operands are executed only when the first operand is TRUE.

Therefore, if no value is stored in pwAddress in the above example, the initial NULL judgment
turns FALSE. As a result, no judgment is performed on operands after the AND_THEN
operator.

3.3.6 OR_ELSE (Logical OR)

This is a conditional OR evaluation function of the input operand.

B Usable data types
BOOL, BIT

B  Program example

16#000000FF is stored in the variable dw.

"dw.8” that represents bit 8 of dw is FALSE and “dw.1” that represents bit 1 is TRUE.
Therefore, the operation result flag bX is TRUE.

Note that the third input expression is not executed and bEver remains FALSE.

ST program
[Declaration section]
VAR
bEwver : BOOL;
bX : BOOL;
dw : DWORD := 16#000000FF;
END_WAR

[Implementation section]

bEver EER := FALSE
EXENE := dw{ Tesooooocer |. oSS OR ELSE dw{ 7eeooooooer ). | EDNEN OR ELSE dw{ tesoooooorr | |EENE OR ELSE (bEver[NEd := TRUE);
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il Info. )
e |n case of OR_ELSE, when one of the operands is evaluated TRUE, all other operator
expressions are not evaluated.
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3.4 Comparison Operation Instructions

Comparison operation instructions can be used to compare two arguments.

3.4.1 EQ (“Equal” Comparison)

This is a function that compares two input arguments and determines if they are the same
value.

H |con

EQ

B Parameter

Scope Type Description

Input All Specifies the variables to be compared.

Output BOOL Outputs TRUE if the input variable values are the same.
Outputs FALSE if they are different.

B Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.

LD program
TRUE is output because the input variable values “input1” and “input2” are the same.

EQ outputl
inputi[ 3 | | ]
input2[ 3}

ST program

Use the operator (=) to compare the values.
FALSE is output because the input variable values “input1” and “input2” are different.

cutput N := (inputl] 3 | = input2][ 5 |);

3.4.2 NE (“Not Equal” Comparison)

This is a function that compares two input arguments and determines if they are not the same.
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H |con

B Parameter

Scope Type Description

Input All Specifies the variables to be compared.

Output BOOL Outputs TRUE if the input variable values are different.
Outputs FALSE if they are the same.

B  Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.

LD program
FALSE is output because the input variable values “input1” and “input2” are the same.

NE outputl
input T3 {)
input2[T3 1

ST program

Use the operator (<>) to compare the values.
TRUE is output because the input variable values “input1” and “input2” are different.

outputljfUEN := inputl[ 3 ] <> input2[ 5 |;

3.4.3 LT (“Less Than” Comparison)

This is a function that compares two input arguments and determines if the first argument is
less than the second argument.

®H |con

LT
M— < —
(2)—
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B Parameter

Scope No. Type Description
Input (1), (2) All Specifies the variables to be compared.
Output - BOOL Outputs TRUE if the value of input (1) is less than the value of input

(2).
Otherwise, outputs FALSE.

B  Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.

LD program
TRUE is output because the input variable “input1” is less than the input variable “input2”.

LT outputl
; i
input1l3 )
input2[5 |
ST program

Use the operator (<) to compare the values.
FALSE is output because the input variable “input1” is not less than the input variable “input2”.

output S := inputl[ 6 | < input2[ 2 J;

3.4.4 LE (“Less Than or Equal” Comparison)

This is a function that compares two input arguments and determines if the first argument is
less than or equal to the second argument.

H |con

LE
M- <« r
(2) —

B Parameter

Scope No. Type Description
Input 1), (2) All Specifies the variables to be compared.
Output - BOOL Outputs TRUE if the value of input (1) is less than or equal to the

value of input (2).
Otherwise, outputs FALSE.
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B  Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.
LD program

TRUE is output because the input variable “input1” is less than or equal to the input variable
“input2”.

LE outputl
: i
inputi[[3 1 o m
input2[8 -
ST program

Use the operator (<=) to compare the values.

FALSE is output because the input variable “input1” is not less than or equal to the input
variable “input2”.

output I@NEE := inputl[ 6 | <= input2[ 2 |;

3.4.5 GT (“Greater Than” Comparison)

This is a function that compares two input arguments and determines if the first argument is
greater than the second argument.

® Icon

] GT
(1) — s
(2) —

H Parameter

Scope No. Type Description

Input 1), (2) All Specifies the variables to be compared.

Output - BOOL Outputs TRUE if the value of input (1) is greater than the value of
input (2).
Otherwise, outputs FALSE.

B  Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.
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LD program
FALSE is output because the input variable “input1” is not greater than the input variable
“input2”.

GT outputl
input1 S )
input2

ST program

Use the operator (>) to compare the values.
TRUE is output because the input variable “input1” is greater than the input variable “input2”.

cutput IRV := inputl[ 6 | > input2[ 2 |;

3.4.6 GE (“Greater Than Or Equal” Comparison)

This is a function that compares two input arguments and determines if the first argument is
greater than or equal to the second argument.

H |con

GE
M- 5 -
(2) —

B Parameter

Scope No. Type Description
Input 1), (2) All Specifies the variables to be compared.
Output - BOOL Outputs TRUE if the value of input (1) is greater than or equal to the

value of input (2).
Otherwise, outputs FALSE.

B  Program example

This program is designed to compare the input variables “input1” and “input2” and output the
result to the output variable “output1”.
LD program

FALSE is output because the input variable “input1” is not greater than or equal to the input
variable “input2”.
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GE outputl
; 7
inpucl[ 3} 5 )
input2[ 5}

ST program

Use the operator (>=) to compare the values.

TRUE is output because the input variable “input1” is greater than or equal to the input variable
“input2”.

outputljjEN := inputl] 6 | >= input2[ 2 |;
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3.5 Bit Shift Instructions

Bit shift instructions can be used to perform bit shift operation on input arguments.

3.5.1 SHL (Shift Left)

This is a function that shifts the input argument to the left by the specified number of bits and
outputs the shifted value. “0” is inserted from the least significant bit up to the bit position shifted
by the shift quantity.

H |con

SHL

(1) — —
(2) —

B Parameter

Scope No. Type Description
Input (1) (Note 1) Specifies the variable on which bit shift is performed.
(2) (Note 1) Specifies the number of times bit shift is performed (shift quantity).
Output - (Note 1) Outputs the value bit shifted to the left from the value of input (1) by
the quantity specified in the input (2).

(Note 1)  Usable data type
BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B  Program example

This program is designed to output the value that is shifted to the left from the value
(2#11000011) of input variable “input1” by the number of bits (2 bits) specified in “input2” to the
output variable “output1”.

LD program

SHL

inputl|2#11000011 2#00001100 outputl
inputZ|2#00000010

ST program
output1[ 200007100 ] := SHL (inputl[ Z#0000T1 ], input2[ 200000070 ) ;
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3.5.2 SHR (Shift Right)

This is a function that shifts the input argument to the right by the specified number of bits and
outputs the shifted value. “0” is inserted from the most significant bit up to the bit position shifted
by the shift quantity.

H |con

SHR

(1) — —
(2) —

H Parameter

Scope No. Type Description
Input @) (Note 1) Specifies the variable on which bit shift is performed.
(2) (Note 1) Specifies the number of times bit shift is performed (shift quantity).
Output - (Note 1) Outputs the value bit shifted to the right from the value of input (1) by
the quantity specified in the input (2).

(Note 1)  Usable data type
BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B Program example

This program is designed to output the value that is shifted to the right from the value
(2#11000011) of input variable “input1” by the number of bits (2 bits) specified in “input2” to the
output variable “output1”.

LD program

SHR

inputl|2#11000011 2#00110000 outputl
inputZ (2400000010

ST program
output1[ 20070000 | := SHR(inputl1[ Z#TI0000TT ], input2[ 2#00000010 ) ;

3.5.3 ROL (Rotate Left)

This is a function that shifts the input argument to the left by the specified number of bits and
outputs the shifted value. The bit value that has overflowed the most significant bit when the bit
is shifted is inserted into the data starting from the least significant bit up to the bit position
shifted by the shift quantity.
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B [con
ROL
(1)— —
(2)—
B Parameter
Scope No. Type Description
Input (1) (Note 1) Specifies the variable on which bit shift is performed.
(2) (Note 1) Specifies the number of times bit shift is performed (shift quantity).
Output - (Note 1) Outputs the value rotated and shifted to the left from the value of
input (1) by the quantity specified in the input (2).

(Note 1)  Usable data type
BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B  Program example

This program is designed to output the value that is rotated and shifted to the left from the value
(2#11000011) of input variable “input1” by the number of bits (2 bits) specified in “input2” to the
output variable “output1”.

LD program

ROL

inputl|2#11000011 2#00001111 outputl
inputZ|2#00000010

ST program
output1[Z#000TT | := ROL (inputl[ Z#0000TT ], input2[ 200000070 ) ;

3.5.4 ROR (Rotate Right)

This is a function that shifts the input argument to the right by the specified number of bits and
outputs the shifted value. The bit value that has overflowed the least significant bit when the bit
is shifted is inserted into the data starting from the most significant bit up to the bit position
shifted by the shift quantity.
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B [con
ROR
(1) — —
(2) —
B Parameter
Scope No. Type Description
Input (1) (Note 1) Specifies the variable on which bit shift is performed.
(2) (Note 1) Specifies the number of times bit shift is performed (shift quantity).
Output - (Note 1) Outputs the value rotated and shifted to the right from the value of
input (1) by the quantity specified in the input (2).

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B Program example

This program is designed to output the value that is rotated and shifted to the right from the
value (2#11000011) of input variable “input1” by the number of bits (2 bits) specified in “input2”
to the output variable “output1”.

LD program

inputl[2#11000011
input2[2#00000010

ST program
output 1[ 2110000 ]

ROR

2#11110000 outputl

= ROR (inputl 2#11000011 |, input2[ 2%00000010 )) ;

3-24

WUME-GM1PGR-04



3.6 Selection Instructions

3.6 Selection Instructions

Selection instructions can be used to select arguments from multiple input arguments according
to specified conditions and to output them.

3.6.1 SEL (Binary Selector)

This is a function that outputs the value of the input argument INO or IN1 depending on whether
the input argument G is true or false.

H |con

SEL

— INO

— IN1

B Parameter

Scope Name Type Description
Input G BOOL Conditions for selecting the contents to be output
INO All Specifies the variable to be output if G is FALSE.
IN1 All Specifies the variable to be output if G is TRUE.
Output - All Outputs the value of INO or IN1 depending on the value of G.

B Program example

This program is designed to output the value of the input variable “input2” or “input3” to the
output variable “output1” depending on the value of the input variable “input1”.

LD program

This program is designed to output the value of “input2” (INO) because the value of “input1” is
FALSE.

inputl SEL
HI:IH G ou.tput 1
input2 INO
input3 IN1
ST program

This program is designed to output the value of “input3” (IN1) to the "output1" because the
value of “input1” is TRUE.

outputl 5 | := SEL(inputl|fiEN, input2[ 3 |, input3[ 5 |);
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3.6.2 MUX (Multiplexer)

This is a function that selectively outputs the input arguments depending on the value of the
input argument K.

H |con

MUX

B Parameter

Scope Name Type Description
Input K (Note 1) Specifies the value (K =0, 1, 2...) to select the value to output.
- All Specifies the value to be output depending on K.
Output - All Outputs one of the input arguments depending on the value of K.

(Note 1)  Usable data type
BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT

B Program example

This program is designed to output the value of the input variable “input2” or “input3” to the
output variable “output1” depending on the value of the input variable “input1”.

LD program

This program is designed to output the value of “input3” to “output1” depending on the value (1)
of “input1”.

input1 [T 1K 5 —output1
input2 3
input3[ 5

ST program
This program is designed to output the value of “input 2” to the “output 1” depending on the
value (0) of “input 1”.

outputl[ 3 | := MUX(inputl[ @0 |, input2[ 3 |, input3[ 5 ] ;
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3.6.3 LIMIT (Limiter)

This is a function that limits the input value with the lower and upper limit values and outputs a
restricted value.

H |con

LIMIT
— MN

—IN

—MX

B  Parameter

Scope Name Type Description
Input MN All Specifies the lower limit of the value to be output.
IN All Specifies the input values to be restricted.
MX All Specifies the upper limit of the value to be output.
Output - All Outputs values according to the following conditions.
IN < MN: Outputs "MN".
MN < IN £ MX: Outputs "IN".
MX < IN: Outputs "MX".

B Program example

This program is designed to limit the value range of the input variable “input2” with the input
variable “input1” (lower limit) and the input variable “input3” (upper limit) and to output the

limited value to the output variable “output1”.

LD program
This program is designed to output “3” to “output1” because the value (1) of “input2” (IN) is less
than or equal to the lower limit (3) specified in “input1” (MN).

inpuea [Ty
input2 IN
inpua[ 5 e

ST program
This program is designed to output “5” to “output1” because the value (8) of “input2” is greater
than or equal to the upper limit (5) specified in “input3”.

outputl] 5 | :

LIMIT

{5 —output1

= LIMIT(inputl[ 3 ], inputz[ &

input3[ 5 ));
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3-27



3.6 Selection Instructions

3.6.4 MAX (Maximum Value)

This is a function that outputs the maximum value of the input arguments.

H |con

MAX

B  Parameter

Scope Type Description
Input All Specifies the values from which to obtain the maximum value.
Output All Outputs the maximum value of the input values.

B Program example

This program is designed to output the maximum value of the input variables to the output
variable “output1”.

LD program

inpue1[3 5 }—output
input2[ 5

ST program
outputl[ 5 | := MAX(inputl[ 3 |, input2[ 5 );

gl Info. )
e |f you want to increase input arguments in the LD program, right-click on the MAX function,
and, on the displayed menu, select "Add Input".

3.6.5 MIN (Minimum Value)

This is a function that outputs the minimum value of the input arguments.
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H |con

MIN

B Parameter

Scope Type Description
Input All Specifies the values from which to obtain the minimum value.
Output All Outputs the minimum value of the input values.

B Program example

This program is designed to output the minimum value of the input variables to the output

variable “output1”.

LD program

input1[ 3
input2[5

MIN

{5 —outpue1

ST program
outputl 3 | :=

g1 Info. )

MIN (inputl[ 3 ], input2[ 5 );

e If you want to increase input arguments in the LD program, right-click on the MIN function, and,
on the displayed menu, select "Add Input".
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3.7 Numerical Operation Instructions

Numerical operation instructions can be used to perform various numerical calculations.

3.7.1 ABS (Absolute Value)

This is a function that outputs the absolute value of the input argument.

H |con

ABS

B Parameter

Scope Type Description

Input (Note 1) Specifies the value from which to obtain the absolute value.
Output (Note 1) Outputs the absolute value of the input argument.
(Note 1)  Usable data type

B Program example

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

This program is designed to output the absolute value of the input variable “input1” to the output
variable “output1”.

LD program
ABS
input1[ 55— -5 }—output1
ST program
outputl[ 5 | := ABS(inputl] 5 | ;

3.7.2 SQRT (Square Root)

This is a function that outputs the square root (V) of the input argument.

H |con

SQRT
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B Parameter

Scope Type Description
Input (Note 1) Specifies the value from which to obtain the square root.
Output (Note 2) Outputs the square root of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B Program example

This program is designed to output the square root of the input variable “input1” to the output
variable “output1”.

LD program
SQRT
inpuc1[ 16} & —outpurl
ST program

outputl[ & ] := SQRT (inputl[ 16 ]);

3.7.3 LN (Natural Logarithm)

This is a function that outputs the natural logarithm (logeX) of the input argument (X).

H |con

LN

B Parameter

Scope Type Description
Input (Note 1) Specifies the value from which to obtain the natural logarithm.
Output (Note 2) Outputs the natural logarithm of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL
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B  Program example

This program is designed to output the natural logarithm (loge10) of the input variable “input1”
(10) to the output variable “output1”.

LD program
LN
inputl 2.3 , outputl
‘ 2.3025850929940459
ST program
outputl 23 » | = LN(inputl[ 10 |);
2.3025850929940459 ‘

3.7.4 LOG (Common Logarithm)

This is a function that outputs the common logarithm (log4¢X) of the input argument (X).

H |con

LOG

B Parameter

Scope Type Description
Input (Note 1) Specifies the value from which to obtain the common logarithm.
Output (Note 2) Outputs the common logarithm of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL
B Program example

This program is designed to output the common logarithm (log4(5) of the input variable “input1”
(5) to the output variable “output1”.

LD program

LOG
input1 T8 [ osess ] —outputl

‘ 0.69897000433601886
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ST program
outputl[ 0699 » | := LOG(inputl][ 5 |);
0.69897000433601886 |

3.7.5 EXP (Natural Exponent)

This is a function that outputs the natural exponent (eX) of the input argument (X).

H |con

EXP

B Parameter

Scope Type Description
Input (Note 1) Specifies the value from which to obtain the natural exponent.
Output (Note 2) Outputs the natural exponent of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B  Program example

This program is designed to output the natural exponent of the input variable “input1” to the
output variable “output1”.

LD program
EXP
inputl[ 5} - 148 l—outputl
148.4131591025766 |
ST program
outputl 148 » | 1= EXP(inputl[ 5 |);
148.4131591025766 |

3.7.6 EXPT (Exponentiation)

This is a function that outputs the exponentiation (a") of the input arguments (a, n).
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H |con

EXPT

(1) — — )
(2) —

® Parameter

Scope No. Type Description
Input (1) (Note 1) Inputs the base of exponentiation.
(2) (Note 1) Inputs the exponent of exponentiation.
Output (3) (Note 2) Outputs the exponentiation obtained from the input arguments.
Outputs a" in the following case.
Input (1): a
Input (2): n

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B Program example

This program is designed to output the exponentiation (53 = 125) obtained from the input
variables “input1” and “input2” to the output variable “output1”.

LD program

EXPT

inputl 125 outputl
inpuca[ 3

ST program
outputl[ 126 | := EXPT(inputl[ 5 |, input2l 3 ));

3.7.7 SIN (Trigonometric Function Sine)

This is a function that outputs the value of the trigonometric function sine. The unit of the input
argument is radian.
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H |con

SIN

H Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function
sine.

Output (Note 2) Outputs the value of sine of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B  Program example

This program is designed to output the value of the trigonometric function sine obtained from
the input variable “input1” to the output variable "output1”.

LD program
SIN
input1[ 0.5} {0475 —outputl
ST program

output1[ 04 5] := SIN(inputl 05 ) ;

3.7.8 COS (Trigonometric Function Cosine)

This is a function that outputs the value of the trigonometric function cosine. The unit of the
input argument is radian.

H |con

Cos
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B Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function
cosine.

Output (Note 2) Outputs the value of cosine of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B Program example

This program is designed to output the value of the trigonometric function cosine obtained from

the input variable “input1” to the output variable "output1”.

LD program
cos
inputl[ 0.5 }— [ 0.878 5} —outputl
ST program

output1[ 08" ¥ := COS (inputl[ @5 );

3.7.9 TAN (Trigonometric Function Tangent)

This is a function that outputs the value of the trigonometric function tangent. The unit of the
input argument is radian.

H |con

TAN

H Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function
tangent.

Output (Note 2) Outputs the value of tangent of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
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REAL (if the input is REAL), LREAL

B  Program example

This program is designed to output the value of the trigonometric function tangent obtained from
the input variable “input1” to the output variable "output1”.

LD program
TAN
input1[058 1 -[0usEe 5—outputl
ST program

outputl[ 05% v | := TAN(inputl[ 05 ) ;

3.7.10 ASIN (Trigonometric Function Arc Sine)

This is a function that outputs the value of the trigonometric function arc sine. The unit of the
input argument is radian.

H |con

ASIN

B Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function arc
sine.

Output (Note 2) Outputs the value of arc sine of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL
B Program example

This program is designed to output the value of the trigonometric function arc sine obtained
from the input variable “input1” to the output variable "output1”.

LD program

ASIN

inputl[ 0.5 | 0.524 outputl
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ST program
output1[ 088 7] := ASIN(inputl[ 05 ) ;

3.7.11 ACOS (Trigonometric Function Arc Cosine)

This is a function that outputs the value of the trigonometric function arc cosine. The unit of the
input argument is radian.

H |con

ACOS

B Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function arc
cosine.

Output (Note 2) Outputs the value of arc cosine of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B Program example

This program is designed to output the value of the trigonometric function arc cosine obtained
from the input variable “input1” to the output variable "output1”.

LD program
ACOS
J'_nputl 1.05 v outputl
ST program

outputl[ 105 ] := ACOS(inputl[ 05  );

3.7.12 ATAN (Trigonometric Function Arc Tangent)

This is a function that outputs the value of the trigonometric function arc tangent. The unit of the
input argument is radian.
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H |con

ATAN

B Parameter

Scope Type Description

Input (Note 1) Specifies the value (unit: radian) from which to obtain the trigonometric function arc
tangent.

Output (Note 2) Outputs the value of arc tangent of the input argument.

(Note 1)  Usable data type

BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT, REAL,
LREAL

(Note 2) Usable data type
REAL (if the input is REAL), LREAL

B  Program example

This program is designed to output the value of the trigonometric function arc tangent obtained
from the input variable “input1” to the output variable "output1”.

LD program

ATAN
input1 08} [ osges 5 outputl
ST program

cutput1[ 048 ] := ATAN(inputl 05 );
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3.8 Data Type Conversion Instructions

Data type conversion instructions can be used to convert the data type of a variable.

3.8.1 "Type 1"_TO_"Type 2" ("Type 1">"Type 2" Conversion)

This is a function that converts the data type of the input argument "Type 1" to another data
type "Type 2". Conversion from a larger size data type to a smaller size data type is not
performed automatically. It is necessary to convert the data type using this instruction.

H |con

INT_TO_BOOL

B Parameter

Scope Type Description
Input All Specifies the variable required to be converted to a different type.
Output All Outputs the variable converted to a different type.

B Types of functions and conversion examples

Types of functions Conversion example Description
Input Output
INT_TO_BOOL 5 TRUE If other than 0, outputs TRUE.
UINT_TO_USINT 300 44 Outputs lower eight bits out of the 16 bits of
(16#012C) (16#2C) UINT.
REAL_TO_INT 3.5 4 Outputs data after rounding decimals to the
nearest whole number.
TIME_TO_STRING t#2s5ms ‘T#H2s5ms’ Outputs the TIME constant in the STRING type.
TOD_TO_UDINT tod#00:30:20 182000 Outputs the milliseconds from 00:00:00.
DATE_TO_UDINT d#2000-1-1 946684800 Outputs the seconds from 1970-1-1.
STRING_TO_WORD 123’ 123 Outputs the character string of a numerical

value.

B Program example

LD program

The following is a program example of the INT_TO_BOOL function.

inpuc1 T8

INT_TO_BOOL

outputl

ST program

L)

The following is a program example of the TOD_TO_UDINT function.
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outputl[ 1820000 | := TOD_TO_UDINT (inputl[  TOD#03020  |);

3.8.2 TRUNC (Real Number to DINT Conversion)

This is a function that converts a real number type input to a DINT type.

H |con

TRUHC

® Parameter

Scope Type Description
Input REAL, Real number type value
LREAL
Output DINT Outputs the value converted to the DINT type from the input argument.

B Program example

This program is designed to convert the LREAL type input variable “input1” to the DINT type
output variable “output1” and output the converted data.

Input1 := 1.7976931348623157E+307;

LD program

TRUNC
inpurl [ 2147483647 | — outpurl
ST program

cutputl[ 2147483647 | := TRUNC (inputl[ 1864307 b |):

3.8.3 TRUNC_INT (Real Number to INT Conversion)

This is a function that converts a real number type input to an INT type.

H |con

TRUNC INT
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B Parameter

Scope Type Description
Input REAL, Real number type value
LREAL
Output INT Outputs the value converted to the INT type from the input argument.

B  Program example

This program is designed to convert the LREAL type input variable “input1” to the INT type
output variable “output1” and output the converted data.

Input1 := 1.7976931348623157E+307;

LD program

inputl| 1.8E+307 »

ST program
cutputl[ -1 | := TRUNC_INT(inputl[ 1.82+307 b |);

TROUNC_INT

outputl
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3.9 Character string instructions

Character string instructions can be used to perform various operations on character strings.

There is no limit to the length of a STRING type string, but the string functions described in this
chapter only process lengths of 1 to 255 characters.

Do not use a string longer than 256 characters in the function input.

3.9.1 LEN (Length of a Character String)

This is a function that outputs the length of a character string.

H |con

LEN
—STR

H Parameter

Scope Name Type Description
Input STR STRING Specifies the character string from which to obtain the length.
Output - INT Outputs the character string length of the input argument.

B Program example

This program is designed to output the character string length of the input variable “input1” to
the output variable "output1”.

LD program
LEN
input1[ Tabeas® | —STR output1
ST program
outputl[ 5 | := LEN (inputl[  eci ) ;

3.9.2 LEFT (Extracting Characters from the Left End)

This is a function that extracts a character string consisting of the specified number of
characters from the left end of the character string and outputs the extracted data.
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H |con

LEFT
—1STR —

—SIZE

H Parameter

Scope Name Type Description
Input STR STRING Specifies the character string from which a character string is to be
extracted.
SIZE INT Specifies the number of characters to be extracted from the left.
Output - STRING Extracts a character string consisting of the number of characters
specified in SIZE from STR and outputs the extracted data.

B Program example

This program is designed to extract a character string consisting of the number of characters (3
characters) specified in “input2” from the left end of the character string of the input variable
“input1” and to output the extracted character string to the output variable "output1”.

LD program
LEFT
inputl[ Tabeds’ ] —STR output1
input2 SIZE
ST program
output1[ ¢ ] := LEFT (inputl[ sbee ], input2[ 3 );

3.9.3 RIGHT (Extracting Characters from the Right End)

This is a function that extracts a character string consisting of the specified number of
characters from the right end of the character string and outputs the extracted data.

H |con

RIGHT
—STR —

—SIEE
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B Parameter

Scope Name Type Description
Input STR STRING Specifies the character string from which a character string is to be
extracted.
SIZE INT Specifies the number of characters to be extracted from the right.
Output - STRING Extracts a character string consisting of the number of characters
specified in SIZE from STR and outputs the extracted data.

B Program example

This program is designed to extract a character string consisting of the number of characters (3
characters) specified in “input2” from the right end of the character string of the input variable
“input1” and to output the extracted character string to the output variable "output1”.

LD program
RIGHT
inpuc1 [ Tabeds’ | —|STR output1
input2 SIZE
ST program
outputl[ ‘ede | := RIGHT (inputl[  ‘sbede ], input2[ 3 );

3.9.4 MID (Extracting Characters from the Specified Position)

This is a function that extracts a character string consisting of the specified number of
characters from the specified position of the character string and outputs the extracted data.

H |con

MID
—STR —

— LEN

—POS

® Parameter

Scope Name Type Description
Input STR STRING Specifies the character string from which a character string is to be
extracted.
LEN INT Specifies the number of characters to be extracted.
POS INT Specified the position from which extraction is to be started.
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Scope

Name

Type

Description

Output

STRING

Extracts a character string consisting of the number of characters
specified in LEN from STR starting from the position specified in
POS and outputs the extracted data.

B Program example

This program is designed to extract a character string consisting of the number of characters (3
characters) specified in “input2” from the character string of the input variable “input1”, starting
from the position (2nd character from the left end) specified in “input3”, and to output the
extracted data to the output variable "output1”.

LD program

inputl 'abcdefg' STR
input2 LEN
input3 POS

ST program

output1[ Thed ]

MID
outputi
:= MID(inputl[ ‘abedefg” |, input2[ 3 |, input3[ 2 );

3.9.5 CONCAT (Concatenating Character Strings)

This is a function that concatenates the character strings.

H |con

CONCAT
— STR1

—STR2

B  Parameter

Scope Name Type Description
Input STRA1 STRING Specifies the character string to be concatenated.
STR2 STRING Specifies the character string to be concatenated.
Output - STRING Concatenate the STR2 character string to the right of the STR1
character string and output the concatenated data.

B  Program example

This program is designed to concatenate the character string of “input2” to the character string
of the input variable “input1” and to output the concatenated data to the output

variable "output1”.
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LD program
CONCAT
input1[TaBede’ |—STRL outputl
inpuc2[ TEgT }—STR2
ST program
outputl[ sbedelg ] := CONCAT (inputl[ sbeds ], input2[ dg  );

3.9.6 INSERT (Inserting a Character String)

This is a function that inserts a character string in the specified position and outputs the inserted

data.

H |con

—STR2

— POS

INSERT
—STR1

B Parameter

Scope Name Type Description
Input STR1 STRING Specifies the character string in which a character string is to be
inserted.
STR2 STRING Specifies the character string to be inserted.
POS INT Specifies the position to be inserted.
n-th character from the left
Output - STRING Inserts the STR2 character string in the position specified in POS in
the STR1 character string.

B Program example

This program is designed to insert the character string of “input2” in the position (3rd character
from the left end) specified in “input3” from the left of the the character string of the input
variable “input1” and to output the inserted data to the output variable "output1”.
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LD program
INSERT
input1 [ Vabode" }—{sTR1 outputl
input2[VEG' }—{STR2
input3 POS
ST program
outputl[  ‘abcfgde’ | := INSERT (inputl[  ‘abede’ |, input2) ' l, input3[ 3 ));

3.9.7 DELETE (Deleting a Character String)

This is a function that deletes a character string from the specified position and outputs the
deleted data.

H |con

DELETE
—STR —

— LEN

— POS

B Parameter

Scope Name Type Description
Input STR STRING Specifies the character string from which a character string is to be
deleted.
LEN INT Specifies the length of the character string to be deleted.
POS INT Specified the position from which deletion is to be started.

n-th character from the left

STRING Deletes a character string consisting of the number of characters
specified in LEN from the left end of the STR character string starting
from the position specified in POS and outputs the deleted data.

Output

B  Program example

This program is designed to delete a character string consisting of the number of characters (2
characters) specified in “input2” from the character string of the input variable “input1” starting
from the position (3rd character from the left) specified in “input3” and to output the deleted data
to the output variable “output1”.

3-48 WUME-GM1PGR-04



3.9 Character string instructions

LD program
DELETE
inputi[  'abods' | —STR output1
input2[ 2 |—LEN
input3[ 3 |—{POS
ST program
outputl[ " wbs" | := DELETE (inputl[  Tebcde’ |, input2[ 2 ], input3[ 3 :

3.9.8 REPLACE (Replacing a Character String)

This is a function that replaces the character strings and outputs the replaced character strings.

H |con

REPLACE
—STR1 —

—STR2

H Parameter

Scope Name Type Description

Input STR1 STRING Specifies the character string to be replaced.
STR2 STRING Specifies the character string to be added by replacement.
L INT Specifies the number of characters to be deleted by replacement.
P INT Specifies the position where the character string specified by STR2

is to be added by replacement.

Output - STRING Replaces the number of characters specified in L with the character
string specified in STR2 from the left end of the character string
specified in STR1 starting from the position specified in P and
outputs the replaced data.

B Program example

This program is designed to replace a character string consisting of the number of characters
specified in “input3” with the character string specified in “input2” from the position specified in
“inputd4” in the character string of the input variable “input1” and to output the replaced data to
the output variable “output1”.
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LD program
REPLACE
input1 [ Tabeds™ }—STRI outputl
input2[TEg' }—sTR2
input3[3 L
inputd[Z_}—=
ST program
outputl[ aige ] := REPLACE (inputl[ shede ], input2[ &g ],

input3[ 3 ], inputa 2 );

3.9.9 FIND (Search for Character String)

This is a function that searches for a specified character string and outputs the searched
position.

H |con

FIND
—STR1 —

— STR2

H Parameter

Scope Name Type Description

Input STR1 STRING Specifies the character string in which a character string is to be
searched for.

STR2 STRING Specifies s character string to search for in the character string
specified in STR1.

Output

INT Searches for the character string specified in STR2 in the character
string specified in STR1 and outputs the position from the left end.

B Program example

This program is designed to search for the character string specified in “input2” in the character
string of the input variable “input1” and to output the position from the left to the output
variable "output1”.
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LD program
FIND
input1[ Tabeds’ | —STRI output1
input2[Ted" _]—{STR2
ST program
outputi[ 3 ] := FIND (inputl[  skde ], imput2[ e );

i Info. )
e Outputs 0 if the character string is not found.

e If the character string is found in multiple places, the position found first (the leftmost position)
is output.
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3.10 Other Instructions

3.10.1 SIZEOF (Get the Size)

This is a function that outputs the size (number of bytes) of the input argument.

H |con

SIZEOF

B Parameter

Scope Type Description
Input (Note 1) Specifies the argument whose size is to be calculated.
Output (Note 1) Outputs the size of (1).

(Note 1)  Usable data types
All standard data types

(BOOL, BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
REAL, LREAL, TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME, STRING, WSTRING)

B Program example

This program is designed to output the size of the ULINT type input variable “input1” to the
UINT type output variable “output1”.

LD program
SIZEOF
inputl [ 0 — putputl
ST program
outputl[ & | := SIZEOF (inputl] 0 Iy

3.10.2 ADR (Get the Address)

This is a function that outputs the address of the variable.

H |con
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B Parameter

Scope Type Description
Input (Note 1) Input the variable from which to get the address.
Output (Note 1) Outputs the address (pointer) of the input variable.

(Note 1)  Usable data types
All standard data types

(BOOL, BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
REAL, LREAL, TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME, STRING, WSTRING)

B Usable data type

All standard data types

(BOOL, BYTE, WORD, DWORD, LWORD, SINT, USINT, INT, UINT, DINT, UDINT, LINT, ULINT,
REAL, LREAL, TIME, LTIME, DATE, TIME_OF_DAY, DATE_AND_TIME, STRING, WSTRING)

B Program example

This program is designed to output the address of the input variable “input1” to the output
variable “output1”.

LD program

ADR
inputl[ 0 F— cutputl
ST program

outputl[ 16SFiDEIEE4 | := ADR(inputl[ 0 |);
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3.11 SD Memory Card Slot Instruction

3.11.1 SYS_GetSDCoverState (Get SD Card Cover Open / Close State)

This is a function that gets an open / close state of the card cover for the SD memory card slot.

H |con

5Y5S GetSDCoverState
5¥5S GetSDCoverStatep—

H Parameter

Scope Name Type Description

Output SYS_GetS |[BOOL TRUE: The card cover is closed.
DCoverStat FALSE: The card cover is open.
e

3.11.2 SYS_GetSDAccessRdy (Get SD Card Access Ready State)

This is a function block that gets the state whether an access to the SD memory card is
allowed.

H |con

5YS_GetSDAccessRdy
SYS_GetSDAccessRdy—

® Parameter

Scope Name Type Description

Output SYS_GestS | BOOL TRUE: Access to the SD memory card is enabled.
DAccessRd FALSE: Access to the SD memory card is disabled.
y
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4 .1 Timer Instructions

4.1 Timer Instructions

Timer instructions can be used to perform timer operations.

4.1.1 TON (Timer ON)

This is a function block (FB) that starts the timer when the input becomes TRUE. After a
specified time elapses, the output becomes TRUE.

® |[con
TON
—IN @ o
—PT ET |—
B Parameter
Scope Name Type Description
Input IN BOOL Starts the timer when FALSE becomes TRUE and the timer continues
counting while it remains TRUE.
Resets the timer when it becomes FALSE.
PT TIME Specifies the timer time.
Output Q BOOL Outputs TRUE when the time specified in the input argument PT
elapses.
ET TIME Specifies the elapsed time of the timer.

B Program example

This program is designed to start the timer when the input variable “input1” becomes TRUE
and, after an elapse of 10 seconds, to cause the output variable “output1” to become TRUE.
The instance name is TON_O.

LD program

inputl

— i

T#10s —

ST program

TON_O (INGUEN: = inputl|fGUEN, PT

FIES-> cutputl[fIEE, ET|

outputl
o il
BT -Elapsedrine
[ T#10s |:= T#10s,
T#3s659ms => ElapsedTime] T#3s659ms D7

4-2
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4 1 Timer Instructions

B Time-sequence diagram

| -
— t_.‘

L ik ik ik
PT I
* — L
: fi+pT - i
PT|------ Femmeese et B o

: il -

4.1.2 TOF (Timer OFF)

This is a function block (FB) that starts the timer when the input becomes FALSE. After a
specified time elapses, the output becomes FALSE.

H |[con
TOF
g @ Q-
—PT ET —
B Parameter
Scope Name Type Description
Input IN BOOL Starts the timer when TRUE becomes FALSE and the timer continues
counting while it remains FALSE.
Resets the timer when it becomes TRUE.
PT TIME Specifies the timer time.
Output Q BOOL Outputs FALSE when the time specified in the input argument PT
elapses.
ET TIME Specifies the elapsed time of the timer.

B  Program example

This program is designed to start the timer when the input variable “input1” changes from TRUE
to FALSE and, after an elapse of 10 seconds, to cause the output variable “output1” to become
FALSE. The instance name is TOF_0.
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LD program
TOF_0
inputl TOF outputl
— [ J—————n o 1
T#10s — PT ET [-ElapsedTime

ST program
TOoF O (IN[ZNER := inputl|FYEH.

BT T#10s | -= T#10s,

—> output | |REVEN,

ET] T#25113ms | => ElapsedTime] T#25113ms D ;

B Time-sequence diagram

4.1.3 TP (Timer Pulse)

This is a function block that starts the timer at the rising edge. The output remains TRUE while
the timer keeps counting. After a specified time elapses, the output becomes FALSE.

B Icon
TP
— 1IN @ Qr
—PT ET —
B Parameter
Scope Name Type Description
Input IN BOOL Starts the timer when FALSE changes to TRUE (rising edge).

4-4
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4 1 Timer Instructions

Scope Name Type Description
Resets the timer when the timer expires and TRUE changes to
FALSE .
PT TIME Specifies the timer time.
Output Q BOOL Outputs TRUE from when the timer is started until when the time

specified in the input argument PT elapses.
Outputs FALSE after the specified time elapses.

ET TIME Specifies the elapsed time of the timer.

B  Program example

This program is designed to start the timer when the input variable “input1” changes from
FALSE to TRUE and, during the time from when the timer is started to when the timer expires
(for 10 seconds), to cause the output variable “output1” to remain TRUE.

The instance name is TP_O.

LD program
TP 0
inputl TP outputl
_ﬂlﬂ—m @ <} (ID
T$#10s—PT ET —ElapsedTime

ST program
TP 0 (INREUEN := inputl]EUEN.

PT| T#10s | := T#10s,

OlGNE => ocutputlRGVEN.

ET] T#25822ms | => ElapsedTime]| T#25822ms D

B Time-sequence diagram
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4.1.4 RTC (Realtime Clock)

This is a function block that starts counting time at the rising edge starting from the specified
date and time. The output remains TRUE while the time counting continues. After a specified
time elapses, the output becomes FALSE.

H |con
RTC
—IEN Q—
—PDT CDTH—
H Parameter
Scope Name Type Description
Input EN BOOL Starts counting time from the date and time specified in the input
argument PDT when FALSE changes to TRUE (rising edge).
When TRUE changes to FALSE, DT#1970-01-01-00:00:00 is set in the
output argument CDT.
PDT DATE_AND | Date and time when time counting starts
_TIME
Output Q BOOL Outputs TRUE while time counting continues.
CDT DATE_AND | Outputs the time count time from the date and time specified in the
_TIME input argument PDT.

B Program example

This program is designed to start counting time, starting from 0 o'clock of March 29, 2020, when
the input variable “input1” changes from FALSE to TRUE, and, to cause the output variable
“output1” to remain TRUE while time counting continues.

The instance name is RTC_0.

LD program
RTC_0
inputl RTC cutputl
{l EN 0
DT#2020-03-29-00:00:00 —{PDT CDT |- CountTime | DT$#2020-3-25-0:1:40 ]
ST program
RTC_ O (ENJEEVE := inputl|EEE.
PDT| DT#2020-3-29-0:0.0 | := DT#2020-03-29-00:00:00,
QEENE => ocutputlEENEN,
CDT| DT#2020-3-29-0:1:31 | => CountTime] DT#2020-3-29-0:1:31 P ;
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4.2 Counter Instructions

4.2 Counter Instructions

Counter instructions can be used to perform counter operations.

4.2.1 CTU (Up Counter)

This is a function block that increments the counter value by 1 every time the rising edge
occurs.

E |[con
CTU
—c 4 o
T
—RESET CV —
—FV
B Parameter
Scope Name Type Description
Input Cu BOOL Increments the value of the output argument CV by 1 when FALSE
changes to TRUE (rising edge).
RESET BOOL If TRUE, 0 is set in the output argument CV.
PV WORD Target value of CV
Output Q BOOL Outputs TRUE when the CV value reaches the PV value.
CV WORD Outputs the current counter value.

B  Program example

This program is designed to increment the value of the output variable “output2” by 1 every time
the input variable “input1” changes from FALSE to TRUE. The program is designed to cause
the output variable “output1” to change to TRUE when the value (100) of the input variable
“input2” is counted up.

The instance name is CTU_O.

LD program

cTU_0
inputl CTU outputl
M e=c] 2 il

—RESET CV output2
input2 PV
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ST program

CTU O (
CURENEN: = inputl|EENE,
RESET:= ,

PV 300 J:= 100,
oEIER-> outputl[EEE,
V& > outputzl s );

4.2.2 CTD (Down Counter)

This is a function block that decrements the counter value by 1 every time the rising edge
occurs.

® Icon
CTD
i o
1
—LOAD CV —
— BV
B Parameter
Scope Name Type Description
Input CD BOOL Decrements the value of the output argument CV by 1 when FALSE
changes to TRUE (rising edge).
LOAD BOOL If TRUE, the value specified in PV is set in the output argument CV.
PV WORD Initial value of the counter value
Output Q BOOL Outputs TRUE when the CV value becomes 0.
CcVv WORD Outputs the current counter value.

B  Program example

This program is designed to decrement the value of the output variable “output2” by 1 every
time the input variable “input1” changes from FALSE to TRUE, and to cause the output variable
“output1” to change to TRUE when the value becomes 0. The initial value (100) to count down
from is specified in the input variable “input3”.

The instance name is CTD_O.
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LD program
CTD_0

inputl CTD outputl

—— o : i
CV —output2

input2

—][|—————————roap
input3[ 100 }—PV

ST program

CTD 0 (
COEVEN: = inputl]EGNER,
LoADENEE: = inputZ|FNEE,

PV |:= input3[ 00 |,
OEER-> output [EEE,
V% > output2[ % J);

4.2.3 CTUD (Up-down Counter)

This is a function block that increments or decrements the counter value by 1 every time the
rising edge occurs.

H |con
CTUD
—cu =1=1=1 QU |-
It
—CcD QD
—|RESET CV —
—|LOAD
— BV
B Parameter
Scope Name Type Description
Input Cu BOOL Increments the value of the output argument CV by 1 when FALSE
changes to TRUE (rising edge).
CD BOOL Decrements the value of the output argument CV by 1 when FALSE
changes to TRUE (rising edge).
RESET BOOL If TRUE, 0 is set in the output argument CV.
LOAD BOOL If TRUE, the value specified in PV is set in the output argument CV.
PV WORD Initial value of the counter value
Output Qu BOOL Outputs TRUE when the CV value reaches the PV value.
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Scope Name Type Description
QD BOOL Outputs TRUE when the CV value becomes 0.
CV WORD Outputs the current counter value.

B  Program example

Every time the input variable “input1” changes from FALSE to TRUE, the value of the output
variable “output3” is incremented by 1.

Every time the input variable “input2” changes from FALSE to TRUE, the value of the output
variable “output3” is decremented by 1

When the output variable “output3” becomes greater than or equal to the input variable
“input5”, the output variable “output1” becomes TRUE.

When the output variable “output3” becomes 0, the output variable “output2” becomes TRUE.
When the input variable “input3” becomes TRUE, the output variable “output3” becomes 0.

When the input variable “input4” becomes TRUE, the value (100) of the input variable “input5”
is set in the output variable “output3”.

The instance name is CTUD_0.

LD program
CTUD_0
inputl CTUD outputl
——cv @ Qu {1}
QD =output?2
input2
—J————-=¢p CV —output3 =]
input3
_ﬂDD—RESET
inputd
_ﬂD”—LOAD
inputs BV

ST program

CTUD 0

UGN - incutlENEL
COffE: = inputzFNEE,
RESETAEE:= input3FIEE.
LoAD[ENEE: = input4FNEE,
PV 300 J:= inputS[ im0 ],
QUENER-> outputLIENEE,
ODENER-> output2[ENER,
cv[_ 3 F> output3[ 3 |);

al
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4.3 Edge Detection Instructions

Edge detection instructions can be used to perform edge detection.

4.3.1 R_TRIG (Rising Edge Detection)

This is a function block that detects a rising edge.

H |con

R_TRIG

A

—|CLK '1# Qr—

B Parameter

Scope Name Type Description

Input CLK BOOL Input that detects a rising edge

Output Q BOOL Outputs TRUE for one cycle only when a rising edge is detected in the
input argument CLK.

B Program example

When the input variable “input1” changes from FALSE to TRUE, the output variable “output1”
becomes TRUE for one cycle only.

The instance name is R_TRIG_0.

LD program
R_TRIG_O
inputl R_TRIG outputl
— il W 2 L]
ST program
R_TRIG 0
CLEJEUE: = irputl GUEN.

ONEE-> output IEEVED ;

4.3.2 F_TRIG (Falling Edge Detection)

This is a function block that detects a falling edge.

H |con

F_TRIG

A

—CLK _i‘z. o

—
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B Parameter

Scope Name Type Description

Input CLK BOOL Input that detects a falling edge

Output Q BOOL Outputs TRUE for one cycle only when a falling edge is detected in the
input argument CLK.

B  Program example

When the input variable “input1” changes from FALSE to TRUE, the output variable “output1”
becomes TRUE for one cycle only.
The instance name is F_TRIG_O0.

LD program
F_TRIG_O
inputl F_TRIG outputl
———cx I 0 m
ST program
F_TRIG 0O{

CLEYES: = inputl|NES,

ORLUVSE-> ocutputljgizliEy) 7
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4.4 Bistable Circuit Instructions

Bistable circuit instructions can be used to perform edge detection.

4.4.1 SR (Set-priority Bistable Circuit)

This is a function block that realizes a bistable (flip-flop) circuit. The priority is given to the set
input.

H |[con
SR
—{SET1 QP Q1
—RESET
B Parameter
Scope Name Type Description
Input SET1 BOOL Specifies the set input for a bistable circuit.
RESET BOOL Specifies the reset input for a bistable circuit.
Output Q1 BOOL When the input argument SET1 becomes TRUE, outputs and holds
TRUE.
When the input argument RESET becomes TRUE, outputs and holds
FALSE.

When both SET1 and RESET1 are TRUE, outputs and holds TRUE.

B Program example

When the input variable “input1” becomes TRUE, the output variable “output1” becomes TRUE.
Even if the input variable “input1” becomes FALSE, “output1” remains TRUE.

When the input variable “input1” is FALSE and if input variable “input2” becomes TRUE, the
output variable “output1” becomes FALSE.

The instance name is SR_0.

LD program

inputl SR outputl

—ﬂln—SETl ‘ﬁ? Q1 ﬁlﬂ

inputz

_ﬂDn—RESET

ST program

SE_0(
SET1RGUE:= inputliiEVEN,
RESETIENEH: = inputl|[fYIEE,

Q1 BENEE=> ocutputl e ;
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B Time-sequence diagram

SET1 |_| |—|—
RESET |‘| l_'_\_
I e R

4.4.2 RS (Reset-priority Bistable Circuit)

This is a function block that realizes a bistable (flip-flop) circuit. The priority is given to the reset
input.

B Icon
RS
—{SET é‘tﬁ ol
—RESET1
B Parameter
Scope Name Type Description
Input SET1 BOOL Specifies the set input for a bistable circuit.
RESET BOOL Specifies the reset input for a bistable circuit.
Output Q1 BOOL When the input argument SET1 becomes TRUE, outputs and holds
TRUE.
When the input argument RESET becomes TRUE, outputs and holds
FALSE.
When both SET1 and RESET1 are TRUE, outputs and holds FALSE.

B Program example

When the input variable “input1” becomes TRUE, the output variable “output1” becomes TRUE.
Even if the input variable “input1” becomes FALSE, “output1” remains TRUE.

When the input variable “input1” is FALSE and if the input variable “input2” becomes TRUE,
the output variable “output1” becomes FALSE.

The instance name is RS_0.

LD program
RS 0
inputl RS outputl
_ﬂl b———sET qb o1 (ID
input2
_HDH— RESET1
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ST program
RS_O(
SETHENEN: = inputl|EGNEN.

RESETIFNES:= input2|fNES,
QIREVE-> cutputlRGUER) ;

B Time-sequence diagram

SET [
RESET1 |‘| |—\_

LI N
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5 Motion Control Function
Blocks (Single Axis Control)

This section describes motion control function blocks for the single axis.

5.1 SIVO ON e 5-2
5.1.1 MC_Power (Servo ON) .......uviiiiiiiieee ettt 5-2
5.2 HOME REIUM ... 5-4
5.2.1 PMC_Home (Home Return).........cccooouiiiieiiiiiieieee e 5-4
5.2.2 MC_Home (Home RetUrn) .......c.coveiiiiiiiieiiiiiie e 5-6
5.3 CoNtrol SWItCN ......eeiiiiiiiii e 5-8
5.3.1 SMC_SetControllerMode (Control Mode Setting) ..........cccccvevvinneees. 5-8
Lo ] (o ] o J SRR 5-9
5.4.1 MC_Stop (FOrced STOP) ...uuuueeemieiiieaeeii e 5-9
5.4.2 MC_Halt (Halt) ...eeeeeeie e 5-10
5.5 JOG /INCRING ....eeiiiiiee e 5-11
5.5.1 MC_JOG (JOGGING) - -+tttteeimrriiieiiiiiite ettt 5-11
5.5.2 SMC_INCh (INChING) ..ceeiiiiiiiieiiie e 5-12
5.6 POSItioN CONIOL.....ooiiiiiiiie e 5-14
5.6.1 MC_MoveAbsolute (Absolute Value Positioning)...........ccccccevvuveneen. 5-14
5.6.2 MC_MoveRelative (Relative Value Positioning)............cccccvvvevereee... 5-15
5.6.3 MC_MoveAdditive (Target Position Change) ..........cooeeiiiiieeeeneee... 5-16
5.6.4 MC_MoveSuperlmposed (Superimposed positioning) .................... 5-18
5.6.5 MC_PositionProfile (Position Profile Move) ..........cccccevvciiieeeiinnnen.. 5-20

5.6.6 Default Setting for Variables of the MC_TP_REF Type Structure.... 5-22
5.6.7 SMC_MoveContinuousAbsolute (Absolute Value Position Velocity

1Y (oY= SR ERR 5-24

5.6.8 SMC_MoveContinuousRelative (Relative Value Position Velocity
IMIOVE) ..ttt 5-25
5.7 VeloCity CONMIOl.....cooiiiiie e e 5-27
5.7.1 MC_MoveVelocity (Velocity Control)...........cccceveeviieiieiniiiieee e 5-27
5.7.2 MC_VelocityProfile (Velocity Profile Movement) ...........cccccceevviieeen. 5-28
5.7.3 MC_AccelerationProfile (Acceleration Profile Movement) ............... 5-29
5.8 Torque COoNtrol .........ooooiiiiiiiicee e 5-32
5.8.1 PMC_SetTorque (Torque Control)..........cccoccuveereriiiiieieiiiiiee e 5-32
5.8.2 SMC_SetTorque (Torque Control)..........cccoecuvveieeiiiiiie i 5-33

WUME-GM1PGR-04

5-1



5.1 Servo ON

5.1 Servo ON

5.1.1 MC_Power (Servo ON)

This is a function block (FB) that sets the axis to the servo ON state to be ready for operation.

H |con
MC_Power
—Axis Status
—Enable bRegulatorRealState
—bRegulatorOn bDriveStartRealState
—bDriveStart Busy
Error
ErrorID
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE TRUE: The FB can be executed.
bRegulatorOn BOOL FALSE TRUE: Servo ON
FALSE: Servo OFF
bDriveStart BOOL FALSE TRUE: Quick stop is disabled.
For the GM1 Controller, fix to
TRUE.
Output Status BOOL FALSE TRUE: The axis can be executed.
bRegulatorRealState BOOL FALSE TRUE: The FB is ready to be
executed.
bDriveStartRealState BOOL FALSE TRUE: Operation is not stopped
due to quick stop.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR FALSE An error ID is output.

B  Program example

The following program is designed to set the axis that corresponds to the input variable
Motion_Drive to the servo ON state.

5-2
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5.1 Servo ON

MC_Power_0

MC Power
Motion Drive—=|Axis status
bRegulatorRealState -
TRUE
HIE Enable bDriveStartRealState —
usy|-
TRUE
HIE bRegulatoron EXrror f=
TRUE
T 3
IIIU bDrivesStart

e If the input arguments Enable, bRegulatorOn, and bDriveStart are TRUE and the output
argument Status is FALSE, a hardware problem may occur.

e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
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5.2 Home Return

5.2 Home Return

5.2.1 PMC_Home (Home Return)

This is a function block (FB) that performs home return of the axis. The home return function of
the servo amplifier is used.

H Icon
PMC_Home
—Axis Donep—
—Execute Busyp—
CommandAbortedf—
Errorf—
Errorldf—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_RTE |- Specifies the axis.
output X_Panasonic
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
Output Done BOOL FALSE TRUE: Execution is completed and
transitioned to the Standstill state.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

B Execution operation
e Execute = TRUE: Starts the home return mode. Execute = FALSE: Ends the home return
mode.

e When PMC_Home is successfully completed (when Done changes to TRUE), the home
return mode is automatically ended.

e \When PMC_Home is abnormally terminated (when Error changes to TRUE), end the home
return mode by setting Execute = FALSE and making a call.

B Execution errors

The PMC_Home function block outputs the following errors.

5-4 WUME-GM1PGR-04



5.2 Home Return

Error

Description

SMC_WRONG_CONTROLLER_MODE

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_DI_HOMING_ERROR

The version of the amplifier paired with an absolute
encoder is lower than V1.24.

Trigger setting is incorrect.

Amplifier parameters (Pr4.00 to Pr4.07) are incorrect.

Abnormal state in HOME, POT, or NOT is detected.

The home return cannot be completed even if POT
and NOT settings were inverted three times or more.

The home return was completed at an incorrect
position.

SMC_MS_DIRECTION_NOT_APPLICABLE

The return direction setting is incorrect.

SMC_AXIS_NOT_READY_FOR_MOTION

The axis is in a state (Stopping, Disabled, or Errorstop)
where PMC_Home cannot be executed.

SMC_REGULATOR_OR_START_NOT_SET

The servo was turns OFF and the brake was applied.

SMC_3SH_INVALID_VELACC_VALUES

The input target velocity, home return creep speed,
acceleration, or deceleration is incorrect.

SMC_AXIS_REF_CHANGED_DURING_OPERATION

The Axis was changed during operation.

B Execution conditions

e As the PMC_Home function block uses the RTEX home return command, it cannot be
executed together with PMC_ReadLatchPosition or PMC_StopLatchPosition.

e If PMC_Home is executed while PMC_ReadLatchPosition or PMC_StopLatchPosition is
being executed, the CommandAborted parameter becomes TRUE. Furthermore, if
PMC_Home of another instance is executed while one PMC_Home is being executed, the
CommandAborted parameter of the PMC_Home executed later becomes TRUE.

B Amplifier parameter conditions

When using PMC_Home, set amplifier parameters as shown in the following table.

Parameter Parameter name Setting A Setting B
Pr4.00 SI1 input selection SI-MON5 SI-MON5
Pr4.01 SI2 input selection POT

Pr4.02 SI3 input selection NOT

Pr4.03 Sl4 input selection SI-MON1 SI-MON1
Pr4.04 SI5 input selection HOME HOME
Pr4.05 SI6 input selection EXT2 POT
Pr4.06 SI7 input selection EXT3 NOT
Pr4.07 SI8 input selection SI-MON4 SI-MON4

Return methods that can be executed for the settings A and B are as shown in the following

table.
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5-5



5.2 Home Return

Return method Setting A Setting B
DOG method 1 O O(Note 2)
DOG method 2 x(Note 1) @)

DOG method 3 @) O(Note 2)
Limit method 1 O O(Note 2)
Limit method 2 x(Note 1) @)

Home return method O O(Note 2)
Stop-on-contact method 1 @] O(Note 2)
Stop-on-contact method 2 O O

Data setting method O @)
High-speed home return method O O

(Note 1)
HOME: SI5 input selection
POT: SI6 input selection
NOT: SI7 input selection
(Note 2)

g1 Info. )

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)

When using POT, NOT, or HOME as a home reference trigger, assign them as follows.

When EXT2 or EXT3 is used as a home reference trigger, it can be used only for the above setting A.

5.2.2 MC_Home (Home Return)

This is a function block (FB) that performs home return.

®H |con
MC_Home
—Axis Done
—{Execute Busy
—Position CommandAborted
Error

ErrorlD
B Parameter
Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Z?gtéE: Starts execution at the rising

5-6
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5.2 Home Return

Scope Name Type Default Description
Position LREAL 0 Set value of the absolute position
when the reference signal is
detected
Done BOOL FALSE TRUE: Stopping is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
o CommandAborted BOOL FALSE TRUE: An interruption from other
utput
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output

WUME-GM1PGR-04
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5.3 Control Switch

5.3 Control Switch

5.3.1 SMC_SetControllerMode (Control Mode Setting)

This is a function block (FB) that sets up the control mode for controlling the position, velocity,

and torque.
H |con
SMC_SetControllerMode
—Axis bDonef—
—bExecute bBusy —
—nControllerMode bErrorf—
nErrorlD —

H Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bExecute BOOL FALSE Sets up the control mode at the
rising edge.
nControllerMode SMC_CONTRO | SMC_position Specifies the control mode.
LLER_MODE
Output bDone BOOL FALSE TRUE: Control mode setup is
completed.
bBusy BOOL FALSE TRUE: Execution of the FB is not
completed.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
nErrorlD SMC_ERROR 0 An error ID is output.

B SMC_CONTROLLER_MODE (Enumeration type)

Name Value Description
SMC_nocontrol 0 Usage prohibited
SMC_torque 1 Torque mode
SMC_velocity 2 Velocity mode
SMC_position 3 Position mode
SMC_current 4 Usage prohibited

5-8
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5.4 Stop

5.4 Stop

5.4.1 MC_Stop (Forced Stop)

This is a function block (FB) that causes the axis to make a deceleration stop. After stopping,
the axis remains stopped while Execute is TRUE. While the axis is being decelerated or while it
is stopped, other function blocks cannot be executed.

H |con
MC_Stop
—AXis Donef—
— Execute Busy—
—Deceleration Errorf—
—Jerk ErrorID|—
B  Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
While it is TRUE, other FB cannot
be executed.
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Done BOOL FALSE TRUE: The axis velocity has
reached 0.
Busy BOOL FALSE TRUE: The FB is in operation.
Error BOOL FALSE TRUE: An error has occurred.
ErrorID SMC_ERROR 0 An error ID is output.

gl Info. )
e In the torque control mode (SMC_torque), the axis cannot be stopped using MC_Stop. For
stopping methods, refer to PMC_SetTorque.
e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

—— REFERENCE
5.8.1 PMC_SetTorque (Torque Control)
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5.4 Stop

5.4.2 MC_Halt (Halt)

This is a function block (FB) that causes the axis to make a deceleration stop. After the axis is
stopped or while the axis is being decelerated, other motion instructions can be executed.

H Icon
MC_Halt
—Axis Donef—
— Execute Busy—
— Deceleration CommandAborted—
—Jerk Error—
ErrorID—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 |- Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Done BOOL FALSE TRUE: The axis velocity has
reached 0.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 Error ID output

il Info. )
e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)
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5.5 JOG / Inching

5.5 JOG / Inching

5.5.1 MC_Jog (Jogging)

This is a function block (FB) that causes the axis to keep traveling in a forward or reverse
direction at a constant velocity. While the input is TRUE, the axis keeps traveling in a forward or
reverse direction at a constant velocity.

H |con
MC_Jog
—Axis Busy—
—JogForward CommandAborted—
—JogBackward Errorf—
—Velocity Errorld —
—Acceleration
—Deceleration
—Jerk
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input JogForward BOOL FALSE While JogForward is TRUE, the
axis travels in a forward direction.
If JogBackaward is TRUE at the
same time, the axis does not
operate.
JogBackward BOOL FALSE While JogBackward is TRUE, the
axis travels in a reverse direction.
If JogForward is TRUE at the same
time, the axis does not operate.
Velocity LREAL 0 Specifies the velocity (u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
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5.5 JOG / Inching

g1 Info. )

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

5.5.2 SMC_lInch (Inching)

This is a function block (FB) that causes the axis to travel in a forward or reverse direction for a
specified relative distance. When the input turns TRUE, the axis travels in a forward or reverse
direction for a specified relative distance.

H Icon
SMC_Inch
— Axis Busy—
—InchForward CommandAbarted—
—InchBackward Errorf—
— Distance Errorld—
—Velocity
—Acceleration
—Deceleration
—Jerk
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input InchForward BOOL FALSE When the input changes from
FALSE to TRUE, the axis starts
traveling in a forward direction for
the distance specified in Distance.
When the input changes to FALSE
before the axis travels the specified
distance, the axis stops traveling.
If InchBackaward is TRUE at the
same time, the axis does not
operate.
InchBackward BOOL FALSE When the input changes from
FALSE to TRUE, the axis starts
traveling in a reverse direction for
the distance specified in Distance.
When the input changes to FALSE
before the axis travels the specified
distance, the axis stops traveling.
If InchForward is TRUE at the same
time, the axis does not operate.
Distance LREAL 0 Specifies the travel distance (u).
Velocity LREAL 0 Specifies the velocity (u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).

5-12
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5.5 JOG / Inching

Scope Name Type Initial Description
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/sd).
Output Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

g1 Info. )

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)
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5.6 Position Control

5.6 Position Control

5.6.1 MC_MoveAbsolute (Absolute Value Positioning)

This is a function block (FB) that causes the axis to travel to a position specified as an absolute

position.
® |con

MC_MoveAbsolute
— Axis Donef—
— Execute Busy—
—Position CommandAborted—
—Velocity Error—
—Acceleration ErrorID f—
—Deceleration
—Jerk
—Direction

® Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Position LREAL 0 Specifies the target position (u).
Velocity LREAL 0 Specifies the maximum velocity
(u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Direction MC_Direction shortest Specifies the traveling direction of
the axis.
Direction can be specified only for
the modulo type. For the finite axis,
the specification is ignored.
Output Done BOOL FALSE TRUE: The target position has been
reached.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 An error ID is output.

5-14
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5.6 Position Control

B MC_Direction (Enumeration type)

Name

Value

Description

positive

1

Travels in the positive direction.

negative

-1

Travels in the negative direction.

shortest

0

Travels in the shortest direction from the current command
position to the target command position when
MC_MoveAbsolute is executed.

fastest

Travels in the fastest direction from the current command
position to the target command position when
MC_MoveAbsolute is executed.

If the axis is being driven by another function block when

MC_MoveAbsolute is executed, selects the fastest
direction within the GM1.

If the axis is being stopped when MC_MoveAbsolute is
executed, makes the same movement as for the shortest.

current

Travels to the current direction.

If the axis is being driven by another function block when
MC_MoveAbsolute is executed, travels in the same
direction.

If the axis is being stopped when MC_MoveAbsolute is
executed, travels in the direction moved by the previously
executed function block.

g1 Info. )

e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

5.6.2 MC_MoveRelative (Relative Value Positioning)

This is a function block (FB) that causes the axis to travel to a position specified as a relative

position.
H |con

MC_MoveRelative
—AXis Done—
—Execute Busy—
—Distance CommandAborted—
—Velocity Error—
—Acceleration ErrorIDf—
—Deceleration
—Jerk

WUME-GM1PGR-04
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5.6 Position Control

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Distance LREAL 0 Specifies the relative distance (u).
Velocity LREAL 0 Specifies the maximum velocity
(u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Done BOOL FALSE TRUE: The axis has traveled the
specified relative distance.
Busy BOOL FALSE TRUE: FB operation is in progress.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 An error ID is output.

il Info. )
e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

5.6.3 MC_MoveAdditive (Target Position Change)

This is a function block (FB) that adds a relative distance to the target position of the
immediately preceding instruction. No addition is made to the velocity, acceleration, or
deceleration; they change to the specified values.

H |con

MC_MoveAdditive
— Axis Donef—
— Execute Busy—
—Distance CommandAborted—
—Velocity Error—
—Acceleration ErrorID|—
—Deceleration
—Jerk
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5.6 Position Control

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Distance LREAL 0 Specifies the relative distance (u) to
be added.
Velocity LREAL 0 Specifies the maximum velocity
(u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s?).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Done BOOL FALSE TRUE: The axis has traveled the
specified relative distance.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 An error ID is output.

B Operations when the function block is executed

This example shows the position, velocity, acceleration, and deceleration traces when
MC_MoveAdditive is executed while MC_MoveRelative (Relative Value Positioning) is being

executed.

Function block input parameters

Execution | Function blocks Distance Velocity | Acceleration |Deceleration

sequence (Relative (Velocity) | (Acceleration) | (Deceleration)
distance)

1 MC_MoveRelative 1000 40 10 10

2 MC_MoveAdditive 600 100 20 20

WUME-GM1PGR-04
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5.6 Position Control

Trace
Position’égg | ! :
“ : o '
| "/ N
. 80 1 I/ \ :
Velocity | v/ N
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: s | \
Acceleration / Deceleration o ! ; ) 1 :
204 : : Sa——— ——: T'me
1 2 3 !

1. MC_MoveRelative is started.
2. MC_MoveAdditive is started.

MC_MoveRelative is interrupted at the timing when MC_MoveAddive is started. The output
parameter CommandAborted of MC_MoveRelative turns TRUE.

The velocity and acceleration / deceleration change to values (velocity: 100, acceleration /
deceleration: 20) specified by MC_MoveAdditive.

3. MC_MoveAdditive is completed.

The axis travels to the position where the relative distance specified by MC_MoveAdditive
is added to the position specified by MC_MoveRelative (1000+600=1600).

gl Info. )
e Use the MC_MoveSuperimposed function block to cause the axis to travel after adding the

velocity, acceleration, and deceleration to the previously executed instruction.

e By setting Distance = 0, it is possible to change the velocity , acceleration, deceleration, and
jerk during axis operation.

5.6.4 MC_MoveSuperimposed (Superimposed positioning)

This is a function block (FB) that adds a relative distance, a velocity, an acceleration, and a
deceleration to the operations of the immediately preceding instruction.

H |con
MC_MoveSuperImposed
— Axis Done—
— Execute Busy—
—Distance CommandAborted—
—VelocityDiff Error—
—Acceleration ErrorID|—
—Deceleration
—Jerk
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5.6 Position Control

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Distance LREAL 0 Specifies the relative distance (u).
VelocityDiff LREAL 0 Specifies the maximum velocity
(u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Output Done BOOL FALSE TRUE: The axis has traveled the
specified relative distance.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 An error ID is output.

e When MC_MoveSuperimposed is being executed (Busy = TRUE), be sure to call at every
interval.

If a call is not made, the axis may perform an unexpected operation.

B Operations when the function block is executed

This example shows the position, velocity, and acceleration traces when
MC_MoveSuperimposed is executed while MC_MoveRelative (Relative Value Positioning) is
being executed.

Function block input parameters

Execution | Function blocks Distance Velocity | Acceleration |Deceleration

sequence (Relative (Velocity) | (Acceleration) | (Acceleration)
distance)

1 MC_MoveRelative 1000 40 10 10

2 MC_MoveSuperimposed 600 100 20 20

WUME-GM1PGR-04
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5.6 Position Control

Trace
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The specified velocity, acceleration, and deceleration are added at the timing when

MC_MoveSuperimposed is started.

MC_MoveSuperimposed is completed.
MC_MoveRelative is completed.

The axis travels to the position where the relative distance specified by

MC_MoveSuperimposed is added to the position specified by MC_MoveRelative
(1000+600=1600).

gl Info. )
e Use the MC_MoveAdditive function block to cause the axis to travel at the specified values
without adding the velocity, acceleration, and deceleration to the previously executed

instruction.

5.6.5 MC_PositionProfile (Position Profile Move)

This is a function block (FB) that causes the axis to operate according to the profile data that
consists of a combination of position and time.

H [con
MC_PositionProfile
—AXis Done
— TimePosition Busy
—Execute CommandAborted
—ArraySize Error
—PositionScale ErrorID
—Offset
5-20 WUME-GM1PGR-04



5.6 Position Control

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
P TimePosition MC_TP_REF - Specifies the time/position profile.
Input Execute BOOL FALSE Starts execution at the rising edge.
ArraySize INT 0 A member of the Input / output
TimePosition.
Specifies the number of points to be
executed by FB in the array of time
and position that are specified by
MC_TP_ARRAY.
PositionScale LREAL 1 Position scaling
Offset LREAL 0 Position offset
Output Done BOOL FALSE TRUE: The movements specified
by the profile are completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

B MC_TP_REF (Structure)

SMC_TP

Member Type Description
Number_of pairs INT Not used
isAbsolute BOOL Methods of specifying the position of profile data
TRUE: Specified in an absolute value.
FALSE: Specified in a relative value.
MC_TP_Array ARRAY [1..100] OF Time and position profile data

(1st point to 100th point)

B SMC_TP (Structure)

Member Type Description
delta_time TIME Time of the profile data
position LREAL Position of the profile data

B Operations when the function block is executed

This example shows time and position traces when the MC_PositionProfile function block is
executed with the following parameter settings.

WUME-GM1PGR-04
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5.6 Position Control

Parameter
Index of the MC_TP_Array array, a | Delta_time (time) Position (absolute position)
member of the input TimePosition
1 Time#10s 100
2 Time#10s 150
3 Time#5s 50
4 Time#25s 0
5to0 100 Time#0ms 0
Trace
Position Index 1 2 3 4 5-100
14 R i
/ A |
10 [N 1
A 1 “ 1 1
Y |
/o LR |
/ 1 1 1 1
1 1 1 1
/ 1 1 1 o 1
10s  10s ™ 5s 25s " Time

e While the axis keeps driving, do not specify delta_time to 0 ms.
Otherwise, it may cause an abnormal operation.

5.6.6 Default Setting for Variables of the MC_TP_REF Type Structure

To enter the value of the input TimePosition, it is necessary to make default setting for variables
of the MC_TP_REF type structure.

Procedure |

1. When the input variable to TimePosition is declared, "Automatic Declaration" dialog box is

displayed. Click - == ! displayed next to the "Initial Value" field.
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5.6 Position Control

Auto Declare

Scope
VAR

Object
PLC_PRG [Application]

Flags
[]consTANT
[]RETAIN
[]pERSISTENT

4

*

MName Type
tp1 | [mc_TP ReF ME
Initialization Address
| | |
Comment

~

W

Corc

2. The "Initial Value" dialog box is displayed and, on the dialog box, you can set the default
value for every member of the variable type (MC_TP_REF).

Values different from the default are displayed in bold letters.
Default values will not be explicitly initialized.
Only the first 100 values are displayed. The remaining values are set to the default valu

Initialization Value 4
Expression Init value Data type 2
= tp1 MC_TP_REF

Humber_of_pairs 0 INT
IsAbsolute TRUE BOOL
= MC_TP_Array ARRAY [1..100] OF SMC_TP
= MC_TP_Array[1] SMC_TP
delta_time TIME#0ms TIME
position 0 LREAL
= MC_TP_Array[2] SMC_TP
delta_time TIME#0ms TIME
position 0 LREAL
= MC_TP_Array[3] SMC_TP
delta_time TIME#0ms TIME
position 0 LREAL
=+ MC_TP_Array[4] SMC_TP o
< >
| Apply Value to Selected Lines Reset Selected Lines to Default Values

Cancel
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5.6 Position Control

Move)

5.6.7 SMC_MoveContinuousAbsolute (Absolute Value Position Velocity

This is a function block (FB) that executes absolute value positioning and, after the axis
reaches the target position, causes the axis to keep moving at a specified velocity.

B |con

SMC_MoveContinuousAbsolute
—Axis InEndVelocity —
— Execute Busy—
—Pasition CommandAborted—
—Velocity Errorf—
—EndVelocity ErrorID [—
—EndVelocityDirection
—Acceleration
—Deceleration
—Jerk
—Direction
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.

Position LREAL 0 Specifies the target position (u).

Velocity LREAL 0 Specifies the velocity (u/s) until the
axis reaches the target position.

EndVelocity LREAL 0 Specifies the velocity (u/s) after the
axis reaches the target position.

EndVelocityDirection MC_Direction current Specifies the traveling direction
after the axis reaches the target.
Specifies either “positive”,
“negative”, or “current”.

If “fastest” or “shortest” is specified,
an error occurs.

Acceleration LREAL 0 Specifies the acceleration (u/s2).

Deceleration LREAL 0 Specifies the deceleration (u/s?).

Jerk LREAL 0 Specifies the jerk (u/s3).

Direction MC_Direction shortest Specifies the traveling direction of
the axis until the axis reaches the
target position.

Possible to specify only for the
modulo type. For the finite axis, the
specification is ignored.

Output InEndVelocity BOOL FALSE TRUE: The axis has reached the
target position (Position).

Busy BOOL FALSE TRUE: Execution of the FB is not
completed.

5-24
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5.6 Position Control

Scope

Name

Type

Initial Description

CommandAborted

BOOL

FALSE TRUE: An interruption from other
FB has occurred.

Error

BOOL

FALSE TRUE: An error has occurred within
the FB.

ErrorlD

SMC_ERROR

0 An error ID is output.

B MC_Direction (Enumeration type)

Name

Value

Description

positive

1

Travels in the positive direction.

negative

-1

Travels in the negative direction.

shortest

0

Travels in the shortest direction from the current command
position to the target command position when
SMC_MoveContinuousAbsolute is executed.

fastest

Travels in the fastest direction from the current command
position to the target command position when
SMC_MoveContinuousAbsolute is executed.

If the axis is being driven by another function block when
SMC_MoveContinuousAbsolute is executed, selects the
fastest direction within the GM1.

If the axis is being stopped when
SMC_MoveContinuousAbsolute is executed, makes the
same movement as for the shortest.

current

Travels to the current direction.

If the axis is being driven by another function block when
SMC_MoveContinuousAbsolute is executed, travels in the
same direction.

If the axis is being stopped when
SMC_MoveContinuousAbsolute is executed, travels in the
direction moved by the previously executed function block.

5.6.8 SMC_MoveContinuousRelative (Relative Value Position Velocity Move)

This is a function block (FB) that executes relative value positioning and, after the axis reaches
the target position, causes the axis to keep moving at a specified velocity.

H |con

SMC_MoveContinuousRelative
—Axis InEndVelocity [—
— Execute Busy—
—Distance CommandAborted—
—Velocity Errorf—
—EndVelocity ErrorID —

—EndVelocityDirection
—Acceleration
—Deceleration

—Jerk
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5.6 Position Control

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input Execute BOOL FALSE Starts execution at the rising edge.

Distance LREAL 0 Specifies the relative distance (u).
Velocity LREAL 0 Specifies the velocity (u/s).
EndVelocity LREAL 0 Specifies the velocity (u/s) after the
axis travels the relative distance.
EndVelocityDirection MC_Direction current Specifies the traveling direction
after the axis travels the relative
distance.
Specifies either “positive”,
“negative”, or “current”.
If “fastest” or “shortest” is specified,
an error occurs.
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).

Output InEndVelocity BOOL FALSE TRUE: The axis has traveled the
specified relative distance and has
reached the specified velocity.

Busy BOOL FALSE TRUE: Execution of the FB is not
completed.

CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.

Error BOOL FALSE TRUE: An error has occurred within
the FB.

ErrorlD SMC_ERROR 0 An error ID is output.

B MC_Direction (Enumeration type)

Name Value Description

positive 1 Travels in the positive direction.

negative -1 Travels in the negative direction.

shortest 0 Not available. Do not specify this.

fastest 3 Not available. Do not specify this.

current 2 Travels to the current direction.

Possible to use only for the modulo axis.
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5.7 Velocity Control

5.7.1 MC_MoveVelocity (Velocity Control)

This is a function block (FB) that specifies the velocity of the axis. The axis keeps moving at the
specified velocity and direction.

H |con

MC_MoveVelocity
—Axis InVelocity —
—Execute Busy—
—Velocity CommandAborted—
—Acceleration Error—
—Deceleration ErrorIDf—
—Jerk
—Direction

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Velocity LREAL 0 Specifies the velocity (u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s2).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Direction MC_Direction current Specifies the traveling direction of
the axis.
“positive”, “negative”, or “current”
(An error occurs when “fastest” or
“shortest” is selected)
Output InVelocity BOOL FALSE TRUE: The axis has reached the
specified velocity for the first time.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred.
ErrorlD SMC_ERROR 0 An error ID is output.
B MC_Direction (Enumeration type)
Name Value Description
positive 1 Travels in the positive direction.
negative -1 Travels in the negative direction.
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Name Value Description
shortest 0 Not available. Do not specify this.
fastest 3 Not available. Do not specify this.
current 2 Travels to the current direction.

Possible to use only for the modulo axis.

i Info. )
e To stop, set Velocity to 0 and execute again.
o Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

5.7.2 MC_VelocityProfile (Velocity Profile Movement)

This is a function block (FB) that causes the axis to operate according to the profile data that
consists of a combination of time and velocity.

H |con
MC_VelocityProfile

—Axis Donef—
—TimeVelocity Busy—
—Execute CommandAborted—
—ArraySize Errorf—
—VelocityScale ErrorIDf—
— Offset

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

oupUt e mevelogity MC_TV_REF |- Specifies the time / velocity profile.

Input Execute BOOL FALSE Starts execution at the rising edge.
ArraySize INT 0 A member of input TimeVelocity.

Specifies the number of points to be
executed by FB in the array of time
and velocity that are specified by

MC_TV_ARRAY.
VelocityScale LREAL 1 Velocity scaling
Offset LREAL 0 Velocity offset (u)
Output Done BOOL FALSE TRUE: The movements specified
by the profile are completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
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Scope Name Type Initial Description
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
B MC_TV_REF (Structure)
Member Type Description
Number_of_pairs INT Not used
isAbsolute BOOL Methods of specifying the velocity of profile data
TRUE: Specified in an absolute value.
FALSE: Specified in a relative value.
MC_TV_Array ARRAY [1..100] OF Time and velocity profile data

SMC_TV

(1st point to 100th point)

B SMC_TV (Structure)

Member Type Description
delta_time TIME Time of the profile data
velocity LREAL Velocity of profile data

Regarding the method for entering defaults for variables of the MC_TV_REF Type Structure,
refer to “Default Setting for Variables of the MC_TP_REF Type Structure”.

e While the axis keeps driving, do not specify delta_time to 0 ms.
Otherwise, it may cause an abnormal operation.

—— REFERENCE

5.6.6 Default Setting for Variables of the MC_TP_REF Type Structure

5.7.3 MC_AccelerationProfile (Acceleration Profile Movement)

This is a function block (FB) that causes the axis to operate according to the profile data that
consists of a combination of time and acceleration.
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® Icon
MC_AccelerationProfile
—Axis Donef—
—TimeAcceleration Busyf—
— Execute CommandAborted—
—ArraySize Errorf—
—AccelerationScale ErrorID —
—Offset
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
P TimeAcceleration MC_TA_REF - Specifies the time / acceleration
profile.
Input Execute BOOL FALSE Starts execution at the rising edge.
ArraySize INT 0 A member of the input
TimeAccleration.
Specifies the number of points to be
executed by FB in the array of time
and acceleration that are specified
by MC_TA_ARRAY.
AccelerationScale LREAL 1 Acceleration scaling
Offset LREAL 0 Acceleration offset (u)
Output Done BOOL FALSE TRUE: The movements specified
by the profile are completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
B MC_TA_REF (Structure)
Member Type Description
Number_of_pairs INT Not used
isAbsolute BOOL Methods of specifying the acceleration of profile data
TRUE: Specified in an absolute value.
FALSE: Specified in a relative value.
MC_TA_Array ARRAY [1..100] OF Time and acceleration profile data
SMC_TA (1st point to 100th point)
B SMC_TA (Structure)
Member Type Description
delta_time TIME Time of the profile data
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Member

Type

Description

Acceleration

LREAL

Acceleration of profile data

Regarding the method for entering defaults for variables of the MC_TA_REF Type Structure,
refer to “Default Setting for Variables of the MC_TP_REF Type Structure”.

e While the axis keeps driving, do not specify delta_time to 0 ms.
Otherwise, it may cause an abnormal operation.

—— REFERENCE

5.6.6 Default Setting for Variables of the MC_TP_REF Type Structure
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5.8 Torque Control

5.8.1 PMC_SetTorque (Torque Control)

Specifies by % the torque of the axis.

H |con
PMC_SetTorque
—Axis bBusy}—
—bEnable bErrorf—
—fTorque nErrorID —
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bEnable BOOL FALSE TRUE: The FB can be executed.
fTorque LREAL 0 Specifies the ratio (%) to the rated
torque
Output bBusy BOOL FALSE TRUE: Execution of the FB is not
completed.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
nErrorlD SMC_ERROR 0 An error ID is output.

gl Info. )
e This function block can be executed only in the torque control mode (SMC_torque). Change to
the torque control mode in advance using MC_SetControllerMode.

e Confirm that the MINAS firmware is the latest version.

e \When stopping the axis while the axis is being controlled in the torque control mode
(SMC_torque), set fTorque to 0 and execute again. Or, change to the position control mode
using SMC_SetControllerMode and then stop the axis using MC_Stop.

o When performing torque control for MINAS A5B/A6B, the speed is limited by the Max
motorspeed (16#6080:00) set in the PDO mapping. Set the speed in advance.

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

—— REFERENCE
5.3.1 SMC_SetControllerMode (Control Mode Setting)

5.4.1 MC_Stop (Forced Stop)
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5.8.2 SMC_SetTorque (Torque Control)

Specifies by Nm the torque of the axis.

H |con
SMC_SetTorque
—Axis bBusyt—
—bEnable bErrorp—
—fTorque nErrorlD p—
B Parameter
Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bEnable BOOL FALSE TRUE: The FB can be executed.
fTorque LREAL 0 Specifies the torque (N'm, N)
Output bBusy BOOL FALSE TRUE: Execution of the FB is not
completed.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
nErrorlD SMC_ERROR 0 Error ID output

e This function block can be executed only in the torque control mode (SMC_torque). Change to
the torque control mode in advance using SMC_SetControllerMode

e Confirm that the MINAS firmware is the latest version.

e When stopping the axis while the axis is being controlled in the torque control mode
(SMC_torque), set fTorque to 0 and execute again. Or, change to the position control mode
(SMC_position) using SMC_SetControllerMode and then stop the axis using MC_Stop.

e When performing torque control for MINAS A5B/A6B, the speed is limited by the Max
motorspeed (16#6080:00) set in the PDO mapping. Set the speed in advance.

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)
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6 Motion Control Function
Blocks (Synchronous
Control)

This section describes motion control function blocks to perform synchronous
processing.

6.1 Cam OPEratioN......ccceiiiciiiiiee e e e e e e e e e e sreree e e e e e eneaeeeeas 6-2
6.1.1 MC_Camlin (Start Cam Operation) ..........cccuveeeriiiieeieiiiieeee e 6-2
6.1.2 MC_CamOut (Cancel Cam Operation) .........cccceeeeeeeeiiiiiiiiiiiieieeeenn. 6-5
6.1.3 MC_CamTableSelect (Select Cam Table).........ccoccuvveiiiiiiiieiiiiinenn. 6-6
6.1.4 SMC_GetTappetValue (Tappet Qutput).......ccceeveveeeeeiiiiiiiiiiieeeeeeen, 6-8

6.2 Gear OPEratioN ........ciiiiieiiie e e e e e e e e eas 6-11
6.2.1 MC_Gearln (Start Gear Operation)..........cccueeieiiiiiiieiiiiee e 6-11
6.2.2 MC_GearlnPos (Position Specified Gear Operation) ...................... 6-12
6.2.3 MC_GearOut (Cancel Gear Operation) .........ccccceeeeeeeiiiiciiiiieeeeeeennn. 6-14

6.3 Phase COrreCtioN .........cueviiiiiiiiiiiiee e 6-16
6.3.1 MC_Phasing (Master Axis Phase Correction) ............cccccvvvveeeeee... 6-16
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6.1 Cam Operation

6.1.1 MC_Camln (Start Cam Operation)

This is a function block (FB) that starts cam synchronous operation. The master axis and the
slave axis operate in synchronization according to the cam table.

H Icon
MC_CamlIn
—Master InSyncf—
—Slave Busy—
— Execute CommandAborted—
—MasterOffset Error—
—SlaveOffset ErrorID [—
—MasterScaling EndOfProfile—
—SlaveScaling Tappets —
—StartMode
—CamTableID
—VelocityDiff
—Acceleration
—Deceleration
—Jerk
— TappetHysteresis
B  Parameter
Scope Name Type Initial Comment
Input / Master AXIS_REF_SM3 | - Specifies the master axis.
output
utpu Slave AXIS_REF_SM3 | - Specifies the slave axis.
Input Execute BOOL FALSE Starts execution at the rising edge.

MasterOffset LREAL 0 Master axis table offset

SlaveOffset LREAL 0 Slave axis table offset

MasterScaling LREAL 1 Master axis profile scaling factor

SlaveSacling LREAL 1 Slave axis profile scaling factor

StartMode MC_StartMode | absolute Start mode

CamTablelD MC_CAM_ID 0 Cam table ID
Specifies the output for
MC_CamTableSelect.

VelocityDiff LREAL 0 Specifies the maximum velocity
difference (u/s) when StartMode is
set to ramp_in.

Acceleration LREAL 0 Specifies the acceleration (u/s?)
when StartMode is set to ramp_in.

Deceleration LREAL 0 Specifies the deceleration (u/s2)
when StartMode is set to ramp_in.
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Scope Name Type Initial Comment
Jerk LREAL 0 Specifies jerk (u/s3) when
StartMode is set to ramp_in.
TappetHysteresis LREAL 0 Specifies the hysteresis value
(position) of the tappet.
Output InSync BOOL FALSE TRUE: The cam is in
synchronization for the first time.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
EndOfProfile BOOL FALSE A pulse is output every time the

cam profile period of the slave axis
ends.

Tappets

SMC_TAPPETD
ATA

Output tappet data

Used as the input for
SMC_GetTappetValue.

B MC_StartMode (Enumeration type)

e absolute

If the slave axis position is offset from the position on the cam table when MC_Camin is
executed, the position jumps. When starting a new cycle, the cam does not consider the
current slave axis position. Therefore, if the slave axis position relative to the mater axis at
the start point is offset from the slave axis position relative to the mater axis at the end point,
the slave axis position may jump.

pr—

54

Pasition at the start of execution of MC_Camin

=
-

e

-
o

-

v

e relative

If the slave axis position is offset from the position on the cam table when MC_Camlin is
executed, the position jumps. In consideration of the current slave axis position, new cam
operation is started. The slave axis position at the time when the previous cycle is completed
is reflected as SlaveOffset on the cam operation. It must be noted, however, that the position
may jump if the master axis position is not 0 at the start position.
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melathor

Pasition at the start of execution of MC_Camin

) T T T

T
X & 0 B L) L) 0

e ramp_in, ramp_in_neg, ramp_in_pos
When MC_Camin is executed, acceleration and deceleration is performed according to
VelocityDiff, Acceleration, and Deceleration to reach the synchronized state (InSync). If the
slave axis is a modulo axis, correction is made only in the positive direction when the mode
is set to ramp_in_pos, while correction is made only in the negative direction when the mode
is set to ramp_in_neg. With the finite axis, ramp_in_pos and ramp_in_neg are treated as
ramp_in.

Position at the start of execution of MC_Camin

'

%

ramg_in

1 T T T T T T

] " % X L] 5 B 0 ®

=]

The final StartMode is determined by MC_Camin.StartMode and
MC_CamTableSelect.SlaveAbsolute.

MC_Camin.StartMode MtC_CamTabIeSeIect.SIaveAbsoI StartMode

ute
absolute TRUE absolute
absolute FALSE relative
relative TRUE relative
relative FALSE relative
ramp_in TRUE ramp_in absolute
ramp_in FALSE ramp_in relative
ramp_in_pos TRUE ramp_in_pos absolute
ramp_in_pos FALSE ramp_in_pos relative
ramp_in_neg TRUE ramp_in_neg absolute
ramp_in_neg FALSE ramp_in_neg relative

B Changing the scale and offset in the cam table (MasterOffset, SlaveOffset,
MasterScaling, SlaveSacling)

A cam table can be created by using the Cam Table Editor on the GM Programmer. The cam
table created by using the Cam Table Editor determines the relationship between the master
axis position and the slave axis position that operate on the POU,

SlavePosition = CAM(MasterPosition)

6-4 WUME-GM1PGR-04



6.1 Cam Operation

The scale and offset in the cam table can be changed on the POU by setting the MC_Camln
parameters including MasterOffset, SlaveOffset, sterScaling, and SlaveSacling. At that time, the
slave axis position is determined as follows according to the setting of each parameter.

SlavePosition = SlaveSacling * CAM(MasterPosition * MasterScaling + MasterOffset) +
SlaveOffset

B  Tappet

For information on setting the tappet and TappetHysteresis of MC_Camin, refer to the
description on SMC_GetTappetValue

m SMC_TAPPETDATA (Structure)

Member Type Description

pTaps ARRAY [0..2] OF Used internally for the output of MC_Camln and for the
POINTER TO input of SMC_GetTappetValue.
SMC_CAMTappet

dwCycleTime DWORD

byChannels BYTE

bRestart BOOL

6.1.2 MC_CamOut (Cancel Cam Operation)

This is a function block (FB) that cancels synchronous operation of the cam. Synchronized
operation between the master axis and slave axis is canceled.

® |con
MC_CamOQut
—Slave Donef—
— Execute Busy—
Error—
ErrorID |—
B Parameter
Scope Name Type Initial Description
Input / Slave AXIS_REF_SM3 | - Specifies the slave axis to be
output released.
Input Execute BOOL FALSE Starts execution at the rising edge.
Output Done BOOL FALSE TRUE: Synchronization cancellation
is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
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g Info. )
e The slave axis operation continues even after the cam operation is canceled. Execute MC_Halt
or MC_Stop to stop the slave axis.
e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

6.1.3 MC_CamTableSelect (Select Cam Table)

This is a function block (FB) that specifies the cam table to be used for synchronous operation
of the cam. When the cam table to be used for synchronized operation between the master axis
and slave axis is selected, a cam table ID is output.

H [con

MC_CamTableSelect
— Master Done—
—Slave Busy—
—CamTable Error—
— Execute ErrorIDf—
—Periodic CamTableID—
—MasterAbsolute
—SlaveAbsolute

B Parameter

Scope Name Type Initial Description

Input / Master AXIS_REF_SM3 | - Specifies the master axis.

output o jave AXIS_REF_SM3 |- Specifies the slave axis.
CamTable MC_CAM_REF |- Specifies the cam table.

Input Execute BOOL FALSE Starts execution at the rising edge.
Periodic BOOL TRUE Movement of the slave axis

TRUE: Repeat execution
FALSE: 1-period execution
MasterAbsolute BOOL TRUE TRUE: Absolute position of the
master axis

FALSE: Relative position of the
master axis

SlaveAbsolute BOOL TRUE TRUE: Absolute position of the
slave axis

FALSE: Relative position of the
slave axis

Output Done BOOL FALSE TRUE: Selection is completed.

Busy BOOL FALSE TRUE: Execution of the FB is not
completed.

Error BOOL FALSE TRUE: An error has occurred within
the FB.
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Scope Name Type Initial Description
ErrorlD SMC_ERROR 0 An error ID is output.
CamTablelD MC_CAM_ID Cam table ID
Used as the input for MC_Camln.

B Periodic (Periodic cam control)

If Periodic of MC_CamTableSelect is set to TRUE, cam operation is repeatedly performed. The
cam is automatically restarted when reaching the end position. If Periodic is set to FALSE,
when the master axis reaches the end position, EndOfProfile of MC_Camin changes to TRUE
and the slave axis stops at the current position. When the master axis enters the cam position
range again, the slave axis starts moving according to the cam table.

If periodic = TRUE

Perigdic=TRUE

Master {SetPosition| V/
00 i ]
o par

—— I
200 e S
Slave.fSetPosition J_,_._.---"'—Fr —
100 L -
_'_,_a-"-_-- __,.-l—"'"-
il —r e

If periodic = FALSE

Periodic=FALSE
200
Master.fSetPosition
100
0
200 __..n-"‘""r i
Slave fSetPosition e
%0 ,...--"‘.1--"'"".
a R

B MasterAbsolute

If MasterAbsolute is set to TRUE, the cam starts from the current master axis position. Any
position within the cam table range specified for the master axis can be set as the starting
position. If the starting position is outside the cam table range, an error occurs.

MasterAbrolute = TRUE

. Pasition at the start of execution of MC_Camin

1 T T T T - T T T T
1 n ) o B n B %

If MasterAbsolute is set to FALSE, the cam is relocated to the current master axis position. The

zero point of the master axis in the cam table is relocated to the current master axis position.
This mode is allowed only when the value 0 is within the master axis range.
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Pasition at the start of execution of MC_Camin
. x ManterAbmohime -FALSE

B  SlaveAbsolute
Refer to MC_Camin.
il Info. )

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

6.1.4 SMC_GetTappetValue (Tappet Output)

This is a function block (FB) that outputs the tappet data set using the cam table. Specify the
output Tappets of the MC_Camln function block as the input for this FB and obtain the tappet
output for one track.

H |con

SMC_GetTappetValue
—Tappets bTappet—
—iID

—blInitValue
—bSetInitValugAtReset

B Parameter

Scope Name Type Initial Description

Input / Tappets SMC_TAPPETD |- Specifies the output Tappets of

output ATA MC_Camlin.

Input iID INT 0 Track ID of the tappet
binitValue BOOL FALSE Default of the tappet
bSetlnitValueAtReset | BOOL FALSE TRUE: The tappet output is

Initialized when MC_Camlin is
executed.

FALSE: The tappet output is held
when MC_Camin is executed.

Output bTappet BOOL FALSE Tappet output
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m SMC_TAPPETDATA (Structure)

Member Type Description

pTaps ARRAY [0..2] OF Used internally for the output of MC_Camin and for the
POINTER TO input of SMC_GetTappetValue.
SMC_CAMTappet

dwCycleTime DWORD

byChannels BYTE

bRestart BOOL

B Tappet settings

Set tappet settings on the "Tappet" tab or "Tappet Table" tab window.

The settings that are set on these two tab windows are linked to each other. They can be set
from either window.

Set switches required for the tracks (100 max).

The following is an example where three switches are set for two tracks.

llTappetll
master position [u
I‘) J‘I) EID BIEI 1ﬁD 1é[) 1 éD 2‘;[) 2:![) 2%[3 3[‘)[) Z!il) J-l::[)
- P AN
B 2 >
Track ID
"Tappet Table"
TrackID X positive pass negative pass
o 1
o} 30 switchON switch OFF Switch (1
) 50 switch ON switch OFF witch (1)
o} 210 switch ON switch OFF _
i) 230 switch OFF switch OFF Switch (2)
L] 2
) 60  switch ON switch OFF _
1) 120 switch OFF switch OFF Switch (3)

B Operations when the function block is executed

The operations that take place when, after setting the tappet, the SMC_GetTappetValue
function block is executed and the tappet (bTappet) is output. The axis is set to the modulo
(modulo value: 360).

Trace
(1) to (3) are switch numbers.
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301

Slave axis position ~
100

1.0

TrackID=1° (1) (2)

04 B SO SOOI W

10

Track ID = 2 = ((3)‘

B TappetHysteresis of MC_Camlin

By setting TappetHysteresis, mechanical chattering can be filtered. When the cam reaches the
tappet position, tappet processing is performed. Once the cam moves out of the tappet position
range set in TappetHysteresis, tappet processing is not performed unless the cam reaches the

tappet position again.
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6.2 Gear Operation

6.2.1 MC_Gearln (Start Gear Operation)

This is a function block (FB) that starts synchronous operation of the gears. Specify the gear
ratio between the master axis and slave axis and start moving the gears for synchronous

operation of the gears.

H |con
MC_GearIn
— Master InGear
—Slave Busy
— Execute CommandAborted
—RatioNumerator Error
— RatioDenominator ErrorID
—Acceleration
—Deceleration
—Jerk
H Parameter
Scope Name Type Initial Description
Input / Master AXIS_REF_SM3 | - Specifies the master axis.
output
P Slave AXIS_REF_SM3 | - Specifies the slave axis.
Input Execute BOOL FALSE Starts execution at the rising edge.
RatioNumerator DINT 1 Specifies the gear ratio
(numerator).
RatioDenominator UDINT 1 Specifies the gear ratio
(denominator).
Acceleration LREAL 0 Maximum acceleration (u/s2) until
gear synchronization is completed
Deceleration LREAL 0 Maximum deceleration (u/s2) until
gear synchronization is completed
Jerk LREAL 0 Maximum jerk (u/s3) until gear
synchronization is completed
Output InGear BOOL FALSE TRUE: Gear synchronization is
completed.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
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g1 Info. )

e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

6.2.2 MC_GearinPos (Position Specified Gear Operation)

This is a function block (FB) that starts synchronous operation of the gears from the specified
absolute position.

® Icon
MC_GearInPos
—Master StartSync
—Slave InSync
— Execute Busy
—RatioNumeratar CommandAborted
—RatioDenominator Error
— MasterSyncPosition ErrorID
—SlaveSyncPosition
—MasterStartDistance
—AvoidReversal
B Parameter
Scope Name Type Initial Description
Input / Master AXIS_REF_SM3 |- Specifies the master axis.
output
P Slave AXIS_REF_SM3 | - Specifies the slave axis.
Input Execute BOOL FALSE Starts execution at the rising edge.
RatioNumerator DINT 1 Specifies the gear ratio
(numerator).
RatioDenominator DINT 1 Specifies the gear ratio
(denominator).
MasterSyncPosition LREAL 0 Master axis position to start
synchronization
SlaveSyncPosition LREAL 0 Slave axis position to start
synchronization
MasterStartDistance LREAL 0 When the master axis moves
forward from the
MasterSyncPosition position for the
distance specified by
MasterStartDistance, the slave axis
starts moving for the synchronized
operation with the master axis.
If MasterStartDistance is zero, the
slave axis immediately starts
moving for synchronization.
AvoidReversal BOOL FALSE e Axis setting: When set to "Finite"
AvoidReversal = TRUE
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Scope Name Type Initial Description
e Axis setting: When set to
"Modulo”
AvoidReversal = FALSE
Output StartSync BOOL FALSE TRUE: Gear synchronization is
started.
InSync BOOL FALSE TRUE: Gear synchronization is
completed.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorID SMC_ERROR 0 An error ID is output.

B Operations when the function block is executed

This example shows the trace when the MC_GearInPos function block is executed with the

following conditions.

Execution condition

Item

Dis

Master axis type

Modulo (modulo value = 1000)

Slave axis type

Modulo (modulo value = 1000)

Gear ratio 1:1
Input MasterSyncPostion 900
Input SlaveSyncPositon 900
Input MasterStartDistance 500

When the master axis position reaches 900 and the salve axis position reaches 900, the master
axis starts to synchronize with the slave axis. When the master axis passes the position 400,
which is obtained by deducting 500 (MasterStartDistane) from 900 (synchronization start
position of the master axis), the slave axis starts traveling to synchronize with the master axis.
At this time, velocity, acceleration, and deceleration are automatically determined.

Position of the master axis

1000 -+

900 - <= - - m o nne

800 -

400

200 -+

/]

Master Start
Distance
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6.2 Gear Operation

Position of the slave axis

1

900 - - - mxmmmnmmme

000 -

800+

6004+

4001

200+

AvoidReversal

By setting AvoidReversal, the slave axis can be restricted on reverse rotation. If AvoidReversal

is
1.

set to TRUE, an error occurs under the following conditions.
Gear ratio is negative.
If the gear ratio is negative (for example, RatioNumerator = -1, RatioDenominator = 1),
when the axis reaches the position set in GearlnPos.StartSync while the slave axis is

operating in forward rotation, an error
(SMC_GIP_SLAVE_REVERSAL_CANNOT_BE_AVOIDED) occurs

The slave axis is rotating in reverse to the rotation of the master axis before the start of
synchronization

When the axis reaches the gear synchronization start position set in StartSync while the
slave axis is operating in reverse rotation, an error
(SMC_GIP_SLAVE_REVERSAL_CANNOT_BE_AVOIDED) occurs

Correction of the slave axis is not completed within five cycles.

Gear synchronization completion (InSync) is not achieved within five cycles after reaching
the gear synchronization start (StartSync), an error occurs.

6.2.3 MC_GearOut (Cancel Gear Operation)

This is a function block (FB) that cancels synchronous operation of the gears. Synchronized
gear operation between the master axis and slave axis is canceled.

H |con
MC_GearQut
—Slave Done—
— Execute Busy—
Errorf—
ErrorID—
6-14 WUME-GM1PGR-04



6.2 Gear Operation

B Parameter

Scope Name Type Initial Description
Input / Slave AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Output Done BOOL FALSE TRUE: Synchronization cancellation
is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

g Info. )
e The slave axis operation continues even after the gear operation is canceled. Execute MC_Halt
or MC_Stop to stop the slave axis.

e Reference manual
GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

WUME-GM1PGR-04
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6.3 Phase Correction

6.3 Phase

Correction

6.3.1 MC_Phasing (Master Axis Phase Correction)

This is a function block (FB) that performs phase correction between the master axis and slave
axis. Phase synchronous operation can be performed by making phase correction for the

master axis.
H |con
MC_Phasing
— Master Donef—
—Slave Busy—
— Execute CommandAborted—
—PhaseShift Errorf—
—Velocity ErrorID [—
—Acceleration
—Deceleration
—{Jerk
B Parameter
Scope Name Type Initial Description
Input / Master AXIS_REF_SM3 | - Specifies the master axis.
output
P Slave AXIS_REF_SM3 | - Specifies the slave axis.
Input Execute BOOL FALSE Starts execution at the rising edge.
PhaseShift LREAL 0 Specifies the phase between the
master axis and slave axis.
Velocity LREAL 0 Specifies the velocity (u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s?).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s).
Output Done BOOL FALSE TRUE: Phase correction is
completed.
Busy BOOL FALSE TRUE: The FB is in operation.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

g1 Info. )

e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

6-16
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7 Motion Control Function
Blocks (Multi-axis Control)

This section describes function blocks used to perform multi-axis control using the CNC

program.
7.1 Interpolation CoNtrol..........coeeiiiiiiiiiee e 7-2
7.1.1 PMC_Interpolator2D (2-axis Interpolation Control)............cccecuueeeee. 7-2
7.1.2 PMC_Interpolator3D (3-axis Interpolation Control).............ccc......... 7-3
7.1.3 PMC_NCDecoder (CNC Table Conversion) ..........ccccceueuveererinennenn. 7-5
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7.1 Interpolation Control

7.1 Interpolation Control

7.1.1 PMC_Interpolator2D (2-axis Interpolation Control)

This function block (FB) performs 2-axis interpolation control according to the specified CNC
table.

H Icon
PMC_Interpolator2D
—Axisx 3 bDonep—
—{Axisy bBusyj—
—bBxecute bCommandAborted}—
—pogDataln bErrorf—
—bSlowStop ErrorIDdx}p—
—bEmergencyStop ErrorIDdyf—
—bAbort 208 ErmmorlDp—
—dwlpoTime
—jiVelMode
—{dJerkMax
— bWaitAtNextStop
—{bSingleStep
B Parameter
Scope Name Type Default value Description
110 Axisx AXIS_REF_SM3 | - Specifies the x-axis.
Axisy AXIS_REF_SM3 | - Specifies the y-axis.
Input bExecute BOOL FALSE Starts execution at the rising edge.
pogDataln POINTER TO - Specifies a pointer to the CNC
SMC_OUTQUE table.
UE
bSlowStop BOOL FALSE TRUE: A pause is executed.
Deceleration stop is executed
according to the velocity profile
(iVelMode).
FALSE: The pause is canceled.
bEmergencyStop BOOL FALSE TRUE: An emergency stop is
executed.
FALSE: The emergency stop is
canceled.
bAbort BOOL FALSE TRUE: Execution of the FB is
stopped.
dwlpoTime DWORD 0 MotionTask interval (usec)
iVelMode SMC_INT_VEL | TRAPEZOID Specifies a velocity profile.
MODE
dJerkMax LREAL LREAL Specifies the maximum value of
jerk.
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7.1 Interpolation Control

Scope

Name Type

Default value

Description

This parameter must be specified
when QUADRATIC is selected for
the velocity profile (iVelMode).

bWaitAtNextStop(Note | BOOL

1)

BOOL

TRUE: A pause is executed in the
table where the velocity between
paths becomes zero.

The conditions that cause the
velocity between paths to become
zero are set in bSingleStep or
dAngleMode.

FALSE: The pause is canceled.

bSingleStep(Note 1) BOOL

BOOL

TRUE: All connections between
paths are established through
deceleration stop.

Output

bCommandAborted BOOL

FALSE

TRUE: An interruption is caused by
another FB.

bBusy BOOL

TRUE: Execution of the FB is not
completed.

bDone BOOL

FALSE

TRUE: Output is completed.

bError BOOL

FALSE

TRUE: An error has occurred within
the FB.

ErrorlDdx SMC_ERROR

SMC_NO_ERR
OR

Error ID output during x-axis
movement processing

ErrorlDdy SMC_ERROR

SMC_NO_ERR
OR

Error ID output during y-axis
movement processing

ErrorlD SMC_ERROR

SMC_NO_ERR
OR

Error ID output during interpolation
control operation

(Note 1)

When both bWaitAtNextStop and bSingleStep are set to TRUE, they may not work properly, so please

do not use them together.

SMC_INT_VELMODE (Enumeration type)

Name Value Description
TRAPEZOID 0 Trapezoid
SIGMOID 1 Sin2
SIGMOID_LIMIT 2 Sin2 (limit)
QUADRATIC 3 Quadratic
QUADRATIC_SMOOTH 4 Quadratic (smooth)

7.1.2 PMC_Interpolator3D (3-axis Interpolation Control)

This function block (FB) performs 3-axis interpolation control according to the specified CNC

table.

WUME-GM1PGR-04

7-3



7.1 Interpolation Control

® Icon
PMC_Interpolator3D
—Axisx bDonep—
—{Axisy : bBusy -
—Axisz bCommandAbortedf—
— bExecute bErrorp—
—pogDataln ErrorIDdxp—
—bSlowStop ErrorIDdyp—
—bEmergencyStop ErrorlDdz}—
—lbAbort ErrorIDp—
—{dwlpoTime
—JivelMode
—dJerkMax
—{bWaitAtNextStop
— bSingleStep
B Parameter
Scope Name Type Default value Description
110 Axisx AXIS_REF_SM3 | - Specifies the x-axis.
Axisy AXIS_REF_SM3 | - Specifies the y-axis.
Axisz AXIS_REF_SM3 | - Specifies the z-axis.
Input bExecute BOOL FALSE Starts execution at the rising edge.
pogDataln POINTER TO - Specifies a pointer to the CNC
SMC_OUTQUE table.
UE
bSlowStop BOOL FALSE TRUE: A pause is executed.
Deceleration stop is executed
according to the velocity profile
(iVelMode).
FALSE: The pause is canceled.
bEmergencyStop BOOL FALSE TRUE: An emergency stop is
executed.
FALSE: The emergency stop is
canceled.
bAbort BOOL FALSE TRUE: Execution of the FB is
stopped.
dwlpoTime DWORD 0 MotionTask interval (usec)
iVelMode SMC_INT_VEL | TRAPEZOID Specifies a velocity profile.
MODE
dJerkMax LREAL LREAL Specifies the maximum value of
jerk.
This parameter must be specified
when QUADRATIC is selected for
the velocity profile (iVelMode).
bWaitAtNextStop(Note | BOOL BOOL TRUE: A pause is executed in the
1) table where the velocity between
paths becomes zero.
The conditions that cause the
velocity between paths to become

7-4
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7.1 Interpolation Control

Scope Name Type Default value Description
zero are set in bSingleStep or
dAngleMode.
FALSE: The pause is canceled.
bSingleStep(Note 1) BOOL BOOL TRUE: All connections between
paths are established through
deceleration stop.
Output bCommandAborted BOOL FALSE TRUE: An interruption is caused by
another FB.
bBusy BOOL - TRUE: Execution of the FB is not
completed.
bDone BOOL FALSE TRUE: Output is completed.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlDdx X-axis error ID SMC_NO_ERR | Error ID output during x-axis
OR movement processing
ErrorlDdy Y-axis error ID SMC_NO_ERR | Error ID output during y-axis
OR movement processing
ErroriDdz Z-axis error ID SMC_NO_ERR | Error ID output during z-axis
OR movement processing
ErrorlD SMC_ERROR SMC_NO_ERR | Error ID output during interpolation
OR control operation
(Note 1)  When both bWaitAtNextStop and bSingleStep are set to TRUE, they may not work properly, so please

do not use them together.

SMC_INT_VELMODE (Enumeration type)

Name Value Description
TRAPEZOID 0 Trapezoid
SIGMOID 1 Sin2
SIGMOID_LIMIT 2 Sin2 (limit)
QUADRATIC 3 Quadratic
QUADRATIC_SMOOTH 4 Quadratic (smooth)

7.1.3 PMC_NCDecoder (CNC Table Conversion)

This function block (FB) decodes the specified SMC_CNC_REF value to SMC_OUTQUEUE.

WUME-GM1PGR-04

7-5



7.1 Interpolation Control

H |con

bExecute
nSizeQutQueue
pbyBufferOutQueue
bAppend

bAbort

dangleTol
dXStartPosition
dYStartPosition
dZStartPosition
ncprog

PMC_NCDecoder

pogDataOutp—
bBusyp—
bDonep—
bErrorf—
wErrorID f—

H  Parameter

Scope

Name

Type

Default value

Description

110 ncprogin

SMC_CNC_REF

Specifies the SMC_CNC_REF
value to be decoded.

Input bExecute

BOOL

FALSE

Starts execution at the rising edge.

nSizeOutQueue

UDINT

Specifies a buffer size.

We recommend that a buffer be
created and the sizeof operator be
specified as shown in the following
example.

ExampleBuf: ARRAY [0..50] OF
SMC_GEOINFO;

nSizeOutQueue:=sizeof(ExampleB
uf)

pbyBufferOutQueue

POINTER TO
ARRAY [0..0] OF
SMC_GEOINFO

Specifies the memory space for
SMC_OUTUEUE.

We recommend that array
SMC_GEOINFO be defined and an
address be specified as shown in
the following example.
ExampleBuf: ARRAY [0..50] OF
SMC_GEOINFO;

(Buffer that can store 50 path
elements)
pbyBufferOutQueue:=ADR(Exampl
eBuf)

dXstartPosition

LREAL

Specifies the position of the x-axis
at the start of movement(Note 1),

dYstartPosition

LREAL

Specifies the position of the y-axis
at the start of movement(Note 1),

dZstartPosition

LREAL

Specifies the position of the z-axis
at the start of movement(Note 1),

bAppend

BOOL

FALSE

TRUE: Decoded data of ncprogin is
appended to the end of pogDataOut
without resetting the pogDataOut
data within the FB at the rising edge
as specified by bExecute.

bAbort

BOOL

FALSE

TRUE: Execution of the FB is
stopped.

7-6
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7.1 Interpolation Control

Scope Name Type Default value Description
Output pogDataOut POINTER TO - Pointer to SMC_OUTQUEUE which
SMC_OUTQUE manages decoded SMC_GEOINFO
UE objects
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Output is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output
(Note 1)  We recommend that fSetPosition be entered. If the entered value and the actual position differ, there is

a risk that the axis may move suddenly.
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8 Motion Control Function
Blocks (Motion
Communication Control)

This section describes function blocks used to perform communication control.

e Tt I = PP 8-2
8.1.1 Types of Data To Be Handled by AMP Function Blocks .................. 8-2
8.1.2 RTEX_ClearAmpAlarm (Clear Amplifier Alarm)..........cccccoveenneee... 8-2
8.1.3 RTEX_ReadAmpAlarm (Read Amplifier Alarm)..........ccccccvvveveeeeee... 8-4
8.1.4 RTEX_ ReadAmpState (Amplifier Alarm Status) ..........cccccvceen. 8-5
8.1.5 RTEX_ReadAmpData (Amplifier Monitor)...........cccoeeveviiiieeeeiiiieeen. 8-6
8.1.6 RTEX_ReadAmpParameter (Read Amplifier Parameter)................ 8-7
8.1.7 RTEX_WriteAmpParameter (Write Amplifier Parameter) ................ 8-8
8.1.8 RTEX_WriteAmpEEPROM (Write Amplifier EEPROM)................... 8-9
8.1.9 RTEX_Reset (Reset RTEX).....cc.ceveiiiiiiiieiiiiiiee e 8-9

8.1.10 RTEX_ClearAmpMultiTurnData (Clear Amplifier Multi-turn Data) . 8-10
8.1.11 RTEX_ ClearAmpPositionalDeviation (Clear Amplifier Deviation

(070101 01 (=) ) F OO PPPPPRT 8-11
8.1.12 RTEX_ GetTrackingCommandError (Read RTEX Command Send

Statistics INformation) ...........cccccooiiiiiiiii e 8-12
8.1.13 RTEX_ReadPot (Read POT of Amplifier) ........ccccconiriieriiineene. 8-13
8.1.14 RTEX_ReadNot (Read NOT of Amplifier)..........cccceeveiiiriiinnnnnenn.n. 8-14

8.2 EtherCAT ..o 8-15

8.2.1 ETC_CO_SdoRead (Read Slave Parameter)............ccccoviieeenneen... 8-15
8.2.2 ETC_CO_SdoRead4 (Read Four Bytes of Slave Parameter) ......... 8-16
8.2.3 ETC_CO_SdoReadDWord (Read Double Word of Slave

Parameter) ..o 8-17
8.2.4 ETC_CO_SdoRead_Access (Read Slave Parameter Index) .......... 8-18
8.2.5 ETC_CO_SdoRead_Channel (Read Priority Specification of Slave

Parameter) .......ooo oo 8-19
8.2.6 ETC_CO_SdoWrite (Write Slave Parameter) ............cccccvvvvvveeeeennn. 8-21
8.2.7 ETC_CO_SdoWrite4 (Write Four Bytes of Slave Parameter).......... 8-22
8.2.8 ETC_CO_SdoWriteDWord (Write Double Words of Slave

Parameter) .......ooooiiiiiie e 8-24
8.2.9 ETC_CO_SdoWrite_Access (Write Slave Parameter Index)........... 8-25
8.2.10 Readldentification (Read Slave Identification Data) ...................... 8-26
8.2.11 ReadMemory (Read Slave Memory).........ccceveiiiiiieieiniiieee e 8-27
8.2.12 ReadNbrSlaves (Read the Number of Connected Slaves)............ 8-28
8.2.13 WriteMemory (Write Slave Memory) .........ccccceeiiiiiiiiiiieee e, 8-29
8.2.14 PETC_ClearAmpPositionalDeviation (Clear Amplifier Deviation

(670 18] 01 (T o PRSP 8-30
8.2.15 loDrvEtherCAT.GetStatistics (Get EtherCAT Frame Statistics

INFOMATION) ...cceiiiiii e 8-31
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8.1 RTEX

8.1 RTEX

8.1.1 Types of Data To Be Handled by AMP Function Blocks

operation.

This occurs before the AMP alarm. If the
situation worsens, an AMP alarm occurs.

Item Description Related function blocks

AMP alarm This is an AMP alarm that occurs in AMP RTEX_ClearAmpAlarm
operation. RTEX_ReadAmpAlarm

AMP warning This is an AMP warning that occurs in AMP RTEX_ReadAmpState

Monitor data

This is monitor data (position deviation, load
percentage, etc.) of the RTEX communication
data.

RTEX_ReadAmpData

AMP parameter

This is configuration data of the AMP device
itself.

RTEX_ReadAmpParameter
RTEX_WriteAmpParameter

Multi-turn data

There are two types of data in the data read
by the absolute encoder (23 bit/r): one type is
single-turn data that indicates the position
within one motor rotation and the other is
multi-turn data that counts one for one turn.

RTEX_ClearAmpMultiTurnData

Deviation counter

This is a processing part in the AMP that
receives move commands to the AMP.

The motor moves according to the commands
accumulated in the deviation counter.

The commands used for the motor movement
are deleted from the deviation counter.

The amount of commands accumulated in the
deviation counter is called the position
deviation.

RTEX_ClearAmpPositionalDeviation

Limit switch

This data is collected to monitor the POT and
NOT states of the AMP.

RTEX_ReadNot, RTEX_ReadPot

8.1.2 RTEX_ClearAmpAlarm (Clear Amplifier Alarm)

This is a function block (FB) that clears the AMP alarm. It deletes the alarm or warning that has
occurred in the AMP.

8-2
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8.1 RTEX

H |con
RTEX_ClearAmpAlarm
—Execute CommandAborted
—Axis Busy
Done
Error
Errorld
RTEXErrorld
Alarm
Warning
B Parameter
Scope Name Type Initial Description
Input/ Axis AXIS_REF_SM3 | - Specifies the axis.
Output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Clearing is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
Alarm ALARM_CODE |- A deleted alarm code is output.
Warning WARNING_COD | - A deleted warning code is output.
E

m ALARM_CODE (Union)

ODES

Member Type Description
uiAlarmCode UINT Alarm code
tAlarmCodeMember ALARM_WARNING_C | Main alarm code and sub alarm code

®m  WARNING_CODE (Union)

Member Type

Description

uiWarningCode UINT

Warning code

tWarningCodeMember
ODES

ALARM_WARNING_C

Main warning code (warning number) and sub warning
code (0)

WUME-GM1PGR-04

8-3



8.1 RTEX

m ALARM_WARNING_CODES (Structure)

Member Type Description

byMainCode BYTE Main code

bySubCode BYTE Sub code
—— REFERENCE

12.2.1 RTEX Error ID
12.2.2 Alarm Codes
12.2.3 Warning Codes

8.1.3 RTEX_ReadAmpAlarm (Read Amplifier Alarm)

This is a function block (FB) that reads the AMP alarm. It reads the information of the alarm or
warning that has occurred in the AMP.

® |con
RTEX_ReadAmpAlarm
—Execute CommandAborted
— Axis ; Busy
—AlarmIndex . Done
Error
Errorld
RTEXErrorld
Alarm
warning
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
Alarmindex UINT - Specifies the history number (0 to
14).
0 is given for the latest history.
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Reading is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
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8.1 RTEX

Scope Name Type Initial Description
ErrorlD SMC_ERROR 0 An error ID is output.
Alarm ALARM_CODE |- A read alarm code is output.
Warning \IIEVARNING_COD - A read warning code is output.

m ALARM_CODE (Union)

Member Type Description

uiAlarmCode UINT Alarm code

tAlarmCodeMember ALARM_WARNING_C | Main alarm code and sub alarm code
ODES

B WARNING_CODE (Union)

Member

Type Description

uiWarningCode UINT Warning code

tWarningCodeMember ALARM_WARNING_C | Main warning code and sub warning code

ODES

B ALARM_WARNING_CODES (Structure)

Member Type Description

byMainCode BYTE Main alarm number code

bySubCode BYTE Sub alarm number code
—— REFERENCE

12.2.1 RTEX Error ID
12.2.2 Alarm Codes
12.2.3 Warning Codes

8.1.4 RTEX_ReadAmpState (Amplifier Alarm Status)

This is a function block (FB) that reads the AMP alarm state. It outputs the information and state
of the axis where the AMP alarm or warning has occurred.

H |con

RTEX_ReadAmpState
RTEXCommState
NumberOfslaves
AlarmState
WarningState
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8.1 RTEX

B Parameter

Scope Name Type Initial Description
Output RTEXCommState UDINT - Outputs RTEX communication
status

0: Initialization in progress
100: Operation in progress
1000 or more: Error

NumberOfSlaves UDINT - The number of axes connected (1
to 16) is output.

AlarmState DWORD - The MAC-ID (0 to 15) where the
AMP alarm has occurred is output.

WarningState DWORD - The MAC-ID (0 to 15) where the
AMP warning has occurred is
output.

8.1.5 RTEX_ReadAmpData (Amplifier Monitor)

This is a function block (FB) that reads the monitor data of the AMP. It reads various monitor
data of the AMP.

H Icon
J RTEX_ReadAmpData L
Axis CommandAborted
— Execute Busyf—
—MonTypeCode Donef—
Errorf—
Errorldf—
RTEXErrorld }—
MonitorValuef—
H Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
MonTypeCode UINT Specifies the type code for the
monitor command.
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Monitoring is completed.
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8.1 RTEX

Scope Name Type Initial Description
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlID SMC_ERROR 0 An error ID is output.
MonitorValue UDINT - Read monitor command

—— REFERENCE

12.2.1 RTEX Error ID
12.4 Monitor Commands

8.1.6 RTEX_ReadAmpParameter (Read Amplifier Parameter)

This is a function block (FB) that reads the AMP parameter.

H |con
RTEX_ReadAmpParameter
—Execute CommandAborted
—Axis Busy
—ParameterClass Done
— ParameterID Error
Errorld
RTEXErrorld
ReadValue
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
ParameterClass BYTE - Specifies the AMP parameter
classification.
ParameterID BYTE - Specifies the AMP parameter
number.
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Reading is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorID SMC_ERROR 0 An error ID is output.

WUME-GM1PGR-04
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8.1 RTEX

Scope Name Type Initial Description
ReadValue DINT - Read AMP parameter value
—— REFERENCE

12.2.1 RTEX Error ID

12.3 List of AMP Parameters

8.1.7 RTEX_WriteAmpParameter (Write Amplifier Parameter)

This is a function block (FB) that writes the AMP parameter.

H Icon
RTEX_WriteAmpParameter
—Execute CommandAborted
— Axis Busy
— ParameterClass Done
— ParameterlD Error
— WriteValue Errorld
RTEXErrorld
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
ParameterClass BYTE - Specifies the AMP parameter
classification.
ParameterID BYTE - Specifies the AMP parameter
number.
WriteValue DINT - Value to be written in the AMP
parameter
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Writing is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
—— REFERENCE

12.2.1 RTEX Error ID

8-8
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8.1 RTEX

12.3 List of AMP Parameters

8.1.8 RTEX_WriteAmpEEPROM (Write Amplifier EEPROM)

This is a function block (FB) that writes the servo amplifier parameters to EEPROM.

H |con
RTEX_WriteAmpEEPROM
—Execute Donep—
—jAxis Busyp—
CommandAbortedf—
Errorp—
Errorldf—
B Parameter
Scope Name Type Default Description
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Output Done BOOL FALSE TRUE: Writing is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorID SMC_ERROR 0 Error ID output
8.1.9 RTEX_Reset (Reset RTEX)
Resets the entire RTEX network.
H |con
RTEX_Reset
—Execute Donep—
Busyp—
CommandAbortedfp—
Errorfp—
Errorldp—

WUME-GM1PGR-04
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8.1 RTEX

B Parameter

Scope Name Type Default Description
Input / Execute BOOL FALSE TRUE: Starts execution at the rising
output edge.
Output Done BOOL FALSE TRUE: Reset done
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output

8.1.10 RTEX_ClearAmpMultiTurnData (Clear Amplifier Multi-turn Data)

This is a function block (FB) that clears the multi-turn data of the AMP.

H |con
RTEX_ClearAmpMultiTurnData
—Axis Donep—
—{Execute Busyp—
CommandAbortedf—
Errorf—
Errorldf—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_RTE |- Specifies the axis.
output X_Panasonic
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
Output CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Clearing is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

The PMC_ClearAmpMultiTurnData function block outputs the following errors.
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Error Description

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_DI_HOMING_ERROR The encoder used is an Incremental encoder.

SMC_WRONG_CONTROLLER_MODE

The axis is in a state where
RTEX_ClearAmpMultiTurnData cannot be executed.

It can be executed only when set to Disabled or
Errorstop.

SMC_REGULATOR_OR_START_NOT_SET The axis is in a servo ON state.
SMC_AXIS_REF_CHANGED_DURING_OPERATION | The Axis was changed during operation.

SMC_AXIS_NOT_READY_FOR_MOTION

8.1.11 RTEX_ClearAmpPositionalDeviation (Clear Amplifier Deviation
Counter)

This is a function block (FB) that clears the deviation counter of the AMP. It deletes the position
deviation data in the deviation counter of the AMP.

H |con
RTEX_ClearAmpPositionalDeviation

—]Axis Donef—
—Execute Busypk—
—{Velocity CommandAbortedf—
—]Acceleration Errorp—
—Deceleration Errorldf}—
—erk

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_RTE |- Specifies the axis.
output X_Panasonic
Input Execute BOOL FALSE Starts execution at the rising edge.
Velocity(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Acceleration(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Deceleration(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Jerk(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Output CommandAborted BOOL FALSE TRUE: An interruption from other

FB has occurred.
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Scope Name Type Initial Description
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Clearing is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
(Note 1)  This function block internally substitutes the command position with an actual position to call

MC_MoveAbsolute and, therefore, requires parameters including Velocity, Acceleration, Deceleration,

and Jerk.

The RTEX_ClearAmpPositionalDeviation function block outputs the following errors.

Error

Description

SMC_WRONG_CONTROLLER_MODE

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_AXIS_NOT_READY_FOR_MOTION

The axis is in a state where
RTEX_ClearAmpPositionalDeviation cannot be
executed.

It can be executed only at the standstill state.

SMC_REGULATOR_OR_START NOT_SET

The axis is in a servo ON state,

SMC_PP_WRONG_AXIS_TYPE

The axis is a virtual axis.

8.1.12 RTEX_GetTrackingCommandError (Read RTEX Command Send

Statistics Information)

The RTEX periodically sends commands. With the GM1 specifications, when the MotionTask
cycle time exceeds the control cycle, the command position for the servo amplifier is not
updated for that cycle. (This is called a lost RTEX command.) This function block measures the
number of sent RTEX commands and the number of lost RTEX commands. Using this function,
you can check if the command position is updated normally for every cycle.

H |con
RTEX_GetTrackingCommandError
—Execute Busyp—
—ContinuousLossCondition NumberOfSendCommandp—
—MeasurementCycleCondition NumberOfLossCommandfp—
—]LossRateCondibon bContinuousLossEmorp—
bLossRateErrorf—

H Parameter

Scope Definition Value Description
Input Execute --- Execute = TRUE: Starts measurement
when triggered.
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Scope Definition Value Description
Execute = FALSE: Clears output.
} Continuous If the command loss continuously occurs at

ggg::gtjigssms command loss | 0: Disabled ContinuousLossCondtion cycle,
condition bContinuousLossError turns TRUE.
Command loss

MesurementC | statistical 0: Disabled If the command loss occurs as many times

ycleCondition | measurement as specified in LossRateCondition during
cycle condition the MesurementCycleCondition period,

LossRateCond | Under . bLossRateError turns TRUE.

o 0 to 100%

ition measurement

Output Busy Under -

measurement

NumberOfSen | rotal number Returns a value when Execute is TRUE.
of commands .

dCommand sent Clears when Execute is FALSE.

NumberOfLoss | rotal number Returns a value when Execute is TRUE.
of commands )

Command lost Clears when Execute is FALSE.
Occurrence of

bContinuousLo | a continuous Occurrence of a condition error of

ssError command loss ContinuousLossCondtion
error

bLossRateErro | Occurrence of Occurrence of a condition error of

r a command MesurementCycleCondition or
loss statistics LossRateCondition
error

(Note 1)  If the number of frames exceeds 32 bits, normal value is not returned.

8.1.13 RTEX_ReadPot (Read POT of Amplifier)

This is a function that reads the POT state of the amplifier.

H |con
RTEX_ReadPot
—Axis RTEX_ReadPotp—
B Parameter
Type Parameter name Type Description
1/0 Axis AXIS_REF_RTEX_P | Specifies the axis.
anasonic
Output RTEX_ReadPot BOOL TRUE: POT is ON.
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8.1.14 RTEX_ReadNot (Read NOT of Amplifier)

This is a function that reads the NOT state of the ampilifier.

H |con
RTEX_ReadNot
—Axis RTEX_ReadNotfj—
B Parameter
Type Parameter name Type Description
110 Axis AXIS_REF_RTEX_P | Specifies the axis.
anasonic
Output RTEX_ReadNot BOOL TRUE: NOT is ON.
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8.2 EtherCAT

8.2.1 ETC_CO_SdoRead (Read Slave Parameter)

This is a function block (FB) that reads the EtherCAT slave parameters. Unlike
ETC_CO_SdoRead4, this FB supports parameters longer than 4 bytes. Specify parameters to
be read using the index and sub-index used for the object directory.

H |con
ETC_CO_SdoRead
—xExecute xDonep—
—xAbort xBusyp—
—usiCom xErrorp—
—uiDevice eErrorf—
—usiChannel " udiSdoAbortf—
—windex szDataRead—
—bySubindex
—udiTimeQut
—pBuffer
—s5z5ize
B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
Execute BOOL FALSE
xExecu FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
Input usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)
bySublindex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
pBuffer CAA.PVOID 0 Pointer to the buffer that stores read
data
szSize CAA.SIZE 0 Size of the buffer that stores data
xDone BOOL FALSE TRUE: FB processing is completed.
Output xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE ;LZL::IIEB An error has occurred within

WUME-GM1PGR-04
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Scope Name Type Default Description
eError ETC_CO_ERRO (ETC_CO_NO_E Error ID output
R RROR P
udiSdoAbort UDINT 0 Abort code received from the slave
device
szDataRead CAA.SIZE 0 Number of bytes read normally

(Note 1) The parameter content differs according to the slave. Refer to the manuals of corresponding slave

devices.

8.2.2 ETC_CO_SdoRead4 (Read Four Bytes of Slave Parameter)

This is a function block (FB) that reads the EtherCAT slave parameters. Unlike
ETC_CO_SdoRead, this FB supports only parameters with 4 bytes or less. Specify parameters
to be read using the index and sub-index used for the object directory.

H |con
ETC_CO_SdoRead4

—ixExecute xDoneb—
—xAbort xBusyf—
—lusiCom xErrorf—
—uiDevice eErrorfp—
—lusiChannel udiSdoAbort}—
—windex abyDataj—
—bySubindex usiDataLengt
—udiTimeOut T

H Parameter

Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
xExecute BOOL FALSE
FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
Input uiDevice UINT 1 Physical slave address
usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
xDone BOOL FALSE TRUE: FB processing is completed.
Output
P xBusy BOOL FALSE TRUE: FB is in progress.
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Scope Name Type Default Description
XError BOOL FALSE TRUE: An error has occurred within
the FB.
ETC_CO_ERRO [ETC_CO_NO_E
eError R RROR Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
abyData ARRAY [1..4] OF | - Read data storage location
BYTE
usiDataLength USINT 0 Number of read bytes
(Note 1)  The parameter content differs according to the slave. Refer to the manuals of corresponding slave

devices.

8.2.3 ETC_CO_SdoReadDWord (Read Double Word of Slave Parameter)

Just like ETC_CO_SdoRead4, this is a function block (FB) that reads the EtherCAT slave
parameters. The read data is stored in DWORD (dwData), not in an array. Since byte swapping
is automatically executed, read data can be directly used.

H |con
ETC_CO_SdoReadDWord

—ixExecute xDonep—
—ixAbort Busy—
—{usiCom XErrorp—
—uiDevice eErrorp—
—usiChannel " udiSdoAbort}—
—windex dwDataj—
— bySubindex usiDataLength
—udiTimeQut r

B Parameter

Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
E t BOOL FALSE
xexeeute FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
Input usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)

WUME-GM1PGR-04
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Scope Name Type Default Description
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE ;II"]FéL'J:IE.An error has occurred within

ETC_CO_ERRO | ETC_CO_NO_E

Output eError R RROR Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
dwData DWORD 0 Read data storage location
usiDatalLength USINT 0 Number of read bytes

(Note 1)  The parameter content differs according to the slave. Refer to the manuals of corresponding slave
devices.

8.2.4 ETC_CO_SdoRead_Access (Read Slave Parameter Index)

Just like ETC_CO_SdoRead, this is a function block (FB) that reads the EtherCAT slave
parameters. By setting the xCompleteAccess input to TRUE and the bySublndex input to 0, you
can read complete indexes including all entries.

H |con

ETC_CO_SdoRead_Access
—{xExecute xDonep—
—ixAbort xBusyp—
—usiCom xErrorp—
—uiDevice eErrorp—
—usiChannel udiSdoAbort}—
—windex szDataReadp—
—bySubindex
—udiTimeOut
—pBuffer
—5Z5ize
—xCompleteAccess

B Parameter

Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
Execute BOOL FALSE
xExecu FALSE: Resets output after
Input execution is completed.
XAbort BOOL FALSE TRUE: Interrupts processing and

resets output.
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Scope Name Type Default Description
usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
pBuffer CAA.PVOID 0 Pointer to the buffer that stores read
data
szSize CAA.SIZE 0 Size of the buffer that stores data
xCompleteAccess BOOL FALSE TRUE: Accesses all sub-indexes
within the specified index.
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE TRUE: An error has occurred within
the FB.
Output ETC_CO_ERRO | ETC_CO_NO_E
eError R RROR ~ Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
szDataRead CAA.SIZE 0 Number of read bytes
(Note 1)  The parameter content differs according to the slave. Refer to the manuals of corresponding slave

devices.

8.2.5 ETC_CO_SdoRead_Channel (Read Priority Specification of Slave
Parameter)

Just like ETC_CO_SdoRead_Access, this is a function block (FB) that reads the EtherCAT
slave parameters. By using the byChannelPriority (BYTE) input, you can specify the channel
and priority using a CoE mailbox message. Specify the channel with the first 6 bits (bit0 to bit5)

and the priority with the last 2 bits (bit6 and bit7).
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® Icon
ETC_CO_SdoRead_Channel
—xExecute xDone f—
—abort xBusyp—
—usiCom XError f—
—uiDevice eError f—
—lusiChannel udiSdoAbortp—
—windex szDataRead—
—bySubindex
—udiTimeOut
—pBuffer
—{szSize
—xCompletelccess
—byChannelPriority
B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
E t BOOL FALSE
xExeedte FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
Input directory(Note 1)
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
pBuffer CAA.PVOID 0 Pointer to the buffer that stores read
data
szSize CAA.SIZE 0 Size of the buffer that stores data
xCompleteAccess BOOL FALSE TRUE: Accesses all sub-indexes
within the specified index.
byChannelPriority BYTE 0 Specifies the channel and priority
using a CoE mailbox message.
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE ;I;]F\;lf:IIEB An error has occurred within
Output :
ETC_CO_ERRO [ETC_CO_NO_E
eError R RROR Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
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Scope Name Type Default Description

szDataRead CAA.SIZE 0 Number of read bytes

(Note 1) The parameter content differs according to the slave. Refer to the manuals of corresponding slave
devices.

8.2.6 ETC_CO_SdoWrite (Write Slave Parameter)

This is a function block (FB) that writes the EtherCAT slave parameters. Unlike
ETC_CO_SdoWrite4, this FB supports parameters longer than 4 bytes. Specify parameters to
be written using the index and sub-index used for the object directory.

H |con

ETC_CO_SdoWrite
—ixExecute xDonep—
—ixAbort xBusyp—
—usiCom XErrorp—
—uiDevice eErrorp—
—usiChannel udiSdoAbortp—
—windex szDataWrittenp—
— bySubindex
—udiTimeOut
—pBuffer
—5Z5ize
—{eMaode

B  Parameter

Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
E It BOOL FALSE

xExeeute FALSE: Resets output after
execution is completed.

xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.

usiCom USINT 1 1 (Fixed)

uiDevice UINT 0 Physical slave address

usiChannel USINT 1 Reserved

Input

windex WORD 0 Parameter index in the object
directory(Note 1)

bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)

udiTimeout UDINT 0 Timeout (Unit: ms)

pBuffer CAA.PVOID 0 Pointer to the buffer storing write
data

szSize CAA.SIZE 0 Number of written bytes
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Scope Name Type Default Description

eMode ETC_CO_MODE | ETC_CO_AUTO | Transmission mode

xDone BOOL FALSE TRUE: FB processing is completed.

xBusy BOOL FALSE TRUE: FB is in progress.

XError BOOL FALSE ;IEL{:IE.An error has occurred within
Output eError ETC—CO—ERRO E-II;%_R’C O_NO_E Error ID output

udiSdoAbort UDINT 0 Abort code received from the slave

device
szDataWritten CAA.SIZE 0 Number of bytes written normally

(Note 1) The parameter content differs according to the slave. Refer to the manuals of corresponding slave
devices.

B ETC_CO_ERROR (Union type)

Member Type Description

ETC_CO_NO_ERROR WORD No error

ETC_CO_FIRST_ERROR | WORD Check udiSdoAbort for the cause of errors.
ETC_CO_OTHER_ERRO WORD The master is not found.
ETC_CO_DATA_OVERFL | WORD ETC_CO_Expedited and size exceed 4.
ow

ETC_CO_TIMEOUT WORD The time limit is exceeded.
ETC_CO_FIRST_MF WORD Not used

ETC_CO_LAST_ERROR | WORD Not used

E ETC_CO_MODE (Union type)

Member Type Description

ETC_CO_AUTO WORD Mode is selected automatically.
ETC_CO_EXPEDITED WORD Expedited transfer
ETC_CO_SEGMENTED | WORD Segmented transfer

8.2.7 ETC_CO_SdoWrite4 (Write Four Bytes of Slave Parameter)

This is a function block (FB) that writes the EtherCAT slave parameters. Unlike
ETC_CO_SdoWrite, this FB supports only parameters with 4 bytes or less. Specify parameters
to be written using the index and sub-index used for the object directory.

8-22 WUME-GM1PGR-04




8.2 EtherCAT

® Icon
ETC_CO_SdoWrited
—ixExecute xDonef—
—xAbort xBusyp—
—usiCom xErrorf—
—uiDevice eErrorf—
—usiChannel udiSdoAbort}—
—windex
—bySubindex
—udiTimeOut
—abyData
—usiDatalength
B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
xExecute BOOL FALSE
FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
Input usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
abyData ARRAY [1..4] OF | - Write data storage location
BYTE
usiDataLength USINT 0 Number of written bytes
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE TRUE: An error has occurred within
the FB.
Output
ETC_CO_ERRO |[ETC_CO_NO_E
eError R RROR Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
(Note 1) The parameter content differs according to the slave. Refer to the manuals of corresponding slave

devices.
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8.2.8 ETC_CO_SdoWriteDWord (Write Double Words of Slave Parameter)

Just like ETC_CO_SdoWrite4, this is a function block (FB) that writes the EtherCAT slave
parameters. The write data is transferred in DWORD (dwData), not in an array. Since byte
swapping is automatically executed, write data can be directly used.

H |con
ETC_CO_SdoWriteDWord
—xExecute xDonep—
—xAbort xBusyp—
—usiCom XErrorp—
—uiDevice eErrorf—
—usiChannel udiSdoAbortf—
—windex
—bySubindex
—udiTimeOut
—dwData
—usiDatalLength
B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
xExecute BOOL FALSE edge.
FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
uiDevice UINT 0 Physical slave address
Input usiChannel USINT 1 Reserved
windex WORD 0 Parameter index in the object
directory(Note 1)
bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)
udiTimeout UDINT 0 Timeout (Unit: ms)
dwData DWORD 0 Write data storage location
usiDatalLength USINT 0 Number of written bytes
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
YError BOOL FALSE TRUE: An error has occurred within
the FB.
Output
eError ETC_CO_ERRO | ETC_CO_NO_E Error ID output
R RROR P
udiSdoAbort UDINT 0 Abort code received from the slave
device
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(Note 1) The parameter content differs according to the slave. Refer to the manuals of corresponding slave
devices.

8.2.9 ETC_CO_SdoWrite_Access (Write Slave Parameter Index)

Just like ETC_CO_SdoWrite, this is a function block (FB) that writes the EtherCAT slave
parameters. By setting the xCompleteAccess input to TRUE and the bySublndex input to 0, you
can write complete indexes including all entries. By using the byChannelPriority (BYTE) input,
you can specify the channel and priority using a CoE mailbox message. Specify the channel
with the first 6 bits (bitO to bit5) and the priority with the last 2 bits (bit6 and bit7).

H |con

ETC_CO_SdoWrite_Access

—ixExecute

—ixAbort
—JusiCom

—uiDevice
—usiChannel

—windex

—bySubindex
—udiTimeQut

—pBuffer
—1525ize
—{eMode

—ixCompleteAccess
— by ChannelPriority

xDone
xBusy
xError
eError
udiSdoAbort

szDataWritten

B Parameter

Scope Name Type Default Description

TRUE: Starts execution at the rising
edge.

xExecute BOOL FALSE
FALSE: Resets output after
execution is completed.

xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.

usiCom USINT 1 1 (Fixed)

uiDevice UINT 0 Physical slave address

usiChannel USINT 1 Reserved

Input

windex WORD 0 Parameter index in the object
directory(Note 1)

bySublndex BYTE 0 Parameter sub-index in the object
directory(Note 1)

udiTimeout UDINT 0 Timeout (Unit: ms)

pBuffer CAA.PVOID 0 Pointer to the buffer storing write
data

szSize CAA.SIZE 0 Number of written bytes
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Scope Name Type Default Description
eMode ETC_CO_MODE | ETC_CO_AUTO | Transmission mode
xCompleteAccess BOOL FALSE TRUE: Accesses all sub-indexes
within the specified index.
byChannelPriority BYTE Specifies the channel and priority
using a CoE mailbox message.
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
XError BOOL FALSE TRUE: An error has occurred within
the FB.
Output ETC_CO_ERRO |ETC_CO_NO_E
eError R ~ RROR ~ Error ID output
udiSdoAbort UDINT 0 Abort code received from the slave
device
szDataWritten CAA.SIZE 0 Number of bytes written normally
(Note 1)  The parameter content differs according to the slave. Refer to the manuals of corresponding slave

devices.

8.2.10 Readldentification (Read Slave Identification Data)

Reads identification data from EtherCAT slaves.

H Icon
ReadIdentification
—xExecute xDonefp—
—bdbort xBusyf—
—usiCom xErrorf—
—wSlavelndex xAborted—
—udiTimeQut wStationAliasp—
—xReadReglx12 wRegl134p—
—ReadReglx134 wAdoValue}—
—xReadRegAdo
—wAdo
B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
xExecute BOOL FALSE edge.
FALSE: Resets output after
execution is completed.
Input xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.
usiCom USINT 1 1 (Fixed)
wSlavelndex WORD 0 Specifies EtherCAT slaves.
EtherCAT slave numbers are
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Scope Name Type Default Description

allocated in ascending order from O
to the one closest to the master.

udiTimeout UDINT 0 Timeout (Unit: ms)
When executed with the default
value 0, it will timeout immediately.

xReadReg0x12 BOOL FALSE Register 16#12 (Station alias) read
flag

xReadReg0x134 BOOL FALSE Register 16#134 (Explicit Device
ID) read flag

xReadRegAdo BOOL FALSE Register Ado read flag

wAdo WORD 0 Ado ID address

xDone BOOL FALSE TRUE: FB processing is completed.

xBusy BOOL FALSE TRUE: FB is in progress.

YError BOOL FALSE TRUE: An error has occurred within
the FB.

Output TRUE: An interruption has occurred

xAborted BOOL FALSE in FB processing.

wStationAlias WORD 0 Value of register 16#12

wReg134 WORD 0 Value of register 16#0x134

wAdoValue WORD 0 Value of Ado ID

8.2.11 ReadMemory (Read Slave Memory)

This is a function block (FB) that reads the EtherCAT slave memory.

H |con
ReadMemory
—ixExecute xDone
—Abort xBusy
—usiCom xError
—wSlaveAddress xAborted
—xAutoIncAdr uiworkingCounter
—xBroadcast
—uiMemOffset
—iSize
—ipDest
—udiTimeQut
H Parameter
Scope Name Type Default Description
Input YExecute BOOL FALSE ;I;{gLéE: Starts execution at the rising
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Scope Name Type Default Description
FALSE: Resets output after
execution is completed.

xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.

usiCom USINT 1 Master device index (1 onwards)

wSlaveAddress WORD 0 Either the automatic incremental
address or the device’s physical
address

xAutolncAdr BOOL FALSE TRUE: Uses the automatic

incremental address.

When set to TRUE, specify the
automatic incremental address for
wSlaveAddress.

xBroadcast BOOL FALSE TRUE: Uses the broadcast read.

If set to TRUE, wSlaveAddress and
bAutolncAdr are not used.

uiMemOffset UINT 0 Offset of the memory

iSize INT 0 Number of read bytes

pDest POINTER TO 0 Pointer to the buffer that stores read
BYTE data

udiTimeOut UDINT 0 Timeout (Unit: ms)

When executed with the default
value 0, it will timeout immediately.

xDone BOOL FALSE TRUE: FB processing is completed.

xBusy BOOL FALSE TRUE: FB is in progress.

XError BOOL FALSE TRUE: An error has occurred within
the FB.

Output

YAborted BOOL FALSE _TRUE: An mte_rruptlon has occurred
in FB processing.

uiWorkingCounter UINT 0 Working counter of received

commands

8.2.12 ReadNbrSlaves (Read the Number of Connected Slaves)

Reads the number of slaves currently connected.

H |con
ReadNbrSlaves
—ixExecute xDonep—
—xAbort xBusyp—
—usiCom xErrorp—
—udiTimeOut wAbortedf—
wiNumberSlavesp—
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B Parameter
Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.
E t BOOL FALSE
xexeedte FALSE: Resets output after
execution is completed.
xAbort BOOL FALSE TRUE: Interrupts processing and
Input resets output.
usiCom USINT 1 1 (Fixed)
udiTimeOut UDINT 0 Timeout (Unit: ms)
When executed with the default
value 0, it will timeout immediately.
xDone BOOL FALSE TRUE: FB processing is completed.
xBusy BOOL FALSE TRUE: FB is in progress.
TRUE: An error has occurred within
Output xError BOOL FALSE the FB.
YAborted BOOL FALSE TRUE: An intgrruption has occurred
in FB processing.
wNumberSlaves WORD 0 Number of slaves connected

8.2.13 WriteMemory (Write Slave Memory)

This is a function block (FB) that writes the EtherCAT slave memory. Accesses "ESC address

space".
H [con
WriteMemory

—xExecute xDone

—xAbort xBusy

—lusiCom xError

—wSlaveAddress xAborted

—xAutoIncAdr uiworkingCounter

—xBroadcast

—{uiMemOffset

—iSize

—ipSrc

—ludiTimeOut

B Parameter

Scope Name Type Default Description
TRUE: Starts execution at the rising
edge.

E It BOOL FALSE

Input xiexecute 00 S FALSE: Resets output after

execution is completed.
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Scope Name Type Default Description

xAbort BOOL FALSE TRUE: Interrupts processing and
resets output.

usiCom USINT 1 1 (Fixed)

wSlaveAddress WORD 0 When set to the physical slave
address or to
bAutolncrementAddress, specify
the automatic incremental address.

xAutolncAdr BOOL FALSE TRUE: Uses the automatic
incremental address.
When set to TRUE, specify the
automatic incremental address for
wSlaveAddress.

xBroadcast BOOL FALSE TRUE: Uses the broadcast read.
If set to TRUE, wSlaveAddress and
bAutolncAdr are not used.

uiMemOffset UINT 0 Offset of the memory

iSize INT 0 Number of bytes to be written

pSrc POINTER TO 0 Address of the data buffer to be

BYTE written

udiTimeOut UDINT 0 Timeout (Unit: ms)
When executed with the default
value 0, it will timeout immediately.

xDone BOOL FALSE TRUE: FB processing is completed.

xBusy BOOL FALSE TRUE: FB is in progress.

XError BOOL FALSE TRUE: An error has occurred within
the FB.

Output

xAborted BOOL FALSE TRUE: An interruption has occurred
in FB processing.

uiWorkingCounter UINT 0 Working counter of received
commands

8.2.14 PETC_ClearAmpPositionalDeviation (Clear Amplifier Deviation
Counter)

This is a function block (FB) that clears the deviation counter of the AMP. It deletes the position
deviation data in the deviation counter of the AMP.

Ilcon
PETC_ClearAmpPositionalDeviation
Axis Done
Execute Busy
Velocity CommandAborted
Acceleration Error
Deceleration Errorid

Jerk

8-30
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B Parameter

Scope Name Type Default Description
Input / Axis AXIS_REF_RTE |- Specifies the axis.
output X_Panasonic
Input Execute BOOL FALSE Starts execution at the rising edge.
Velocity(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Acceleration(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Deceleration(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Jerk(Note 1) LREAL Information required to execute
MC_MoveAbsolute
Output Done BOOL FALSE TRUE: Clearing is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output
(Note 1)  This function block internally substitutes the command position with an actual position to call

MC_MoveAbsolute and, therefore, requires parameters including Velocity, Acceleration, Deceleration,

and Jerk.

The PETC_ClearAmpPositionalDeviation function block outputs the following errors.

Error

Description

SMC_WRONG_CONTROLLER_MODE

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_AXIS_NOT_READY_FOR_MOTION

The axis is in a state where
PMC_ClearAmpMultiTurnData cannot be executed.

It can be executed only at the standstill state.

SMC_REGULATOR_OR_START_NOT_SET

The axis is in a servo OFF state.

SMC_PP_WRONG_AXIS_TYPE

The axis is a virtual axis.

8.2.15 loDrvEtherCAT.GetStatistics (Get EtherCAT Frame Statistics

Information)

Gets the EtherCAT frame statistics information.

Scope Name Type

Description

udiSendFrameCount UDINT

Output

Number of EtherCAT send frames
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Scope Name Type Description
udiFramesPerSecond UDINT Number of EtherCAT send frames per second
udiLostFrameCount UDINT Number of missing EtherCAT frames
udiTxErrorCount UDINT Number of send errors
udiRxErrorCount UDINT Number of receive errors
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9.1 Motion Auxiliary Function (Monitoring)

9.1 Motion Auxiliary Function (Monitoring)

9.1.1 MC_ReadActualPosition (Read Current Position)

This is a function block (FB) that reads the actual position data of the axis.

H |con
MC_ReadActualPosition
—Axis Valid [—
—Enable Busy[—
Errorf—
ErrorID f—
Positionf—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE Reads the actual position while
Enable is set to TRUE.
Output Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
Position LREAL 0 Actual position (u) that is read out

9.1.2 MC_ReadActualVelocity (Read Current Velocity)

This is a function block (FB) that reads the actual velocity of the axis.

H |con
MC_ReadActualVelocity
—Axis Valid [—
—Enable Busyf—
Errorf—
ErrorID —
Velocity [—
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B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE Reads the actual velocity while
Enable is set to TRUE.
Output Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
Velocity LREAL 0 Current actual velocity (u/s) that is

read out

9.1.3 PMC_ReadActualTorque (Read Current Torque)

This is a function block (FB) that reads the actual torque value of the axis.

H Icon
PMC_ReadActualTorque
—Axis Validp—
—{Enable Busyp—
Errorp—
ErrorlDfp—
Torquep—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE Reads the actual torque value while
Enable is set to TRUE.
Output Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorID SMC_ERROR 0 An error ID is output.
Torque LREAL 0 Current actual torque (%) that is
read out

WUME-GM1PGR-04

9-3




9.1 Motion Auxiliary Function (Monitoring)

9.1.4 MC_ReadActualTorque (Read Current Torque)

This is a function block (FB) that reads the current torque value of the axis.

® |con
MC_ReadActualTorgue
—{Axis Valid—
—Enable Busyfj—
Errorp—
ErrorIDp—
Torguefp—
B Parameter
Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE Reads the actual torque value while
Enable is set to TRUE.
Output Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output
Torque LREAL 0 Current actual torque that is read
out (N'm, N)

9.1.5 MC_ReadAxisError (Read Axis Error)

This is a function block that gets general axis errors not related to function blocks.

H |con

MC_ReadAxisError
— Axis Validb—
—Enable Busyf—
Errorfp—

ErrorlDp—
AxisErrorp—
AxisErrorlDF—
SWEndSwitchActive —

9-4
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B Parameter

Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Reads the state while Enable is set
Input Enable BOOL FALSE to TRUE.
Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output
AxisError BOOL FALSE TRUE: An axis error has occurred.
Output
P AxisErrorlD DWORD 0 Axis error ID
Servo amplifier alarms can be
acquired from AxisErrorID. If an
Err27.4 error occurs when
connected to the MINAS, 27
(16#1B) is set and AxisErrorID
becomes 16#0000FF1B.
SWEnNdSwitchActive BOOL FALSE TRUE: The software limit has been
exceeded.

9.1.6 MC_ReadStatus (Read Status)

This is a function block (FB) that reads the status information of the axis. It reads detailed

information about the axis state.

H |con

MC_ReadStatus
Axis
Enable

SynchronizedMotion

Valid

Busy

Error

ErrorID

Disabled
Errorstop
Stopping
Standstill
DiscreteMotion
ContinuousMotion

Homing
ConstantVelocity
Accelerating
Decelerating
FBErrorOccured
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9.1 Motion Auxiliary Function (Monitoring)

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE Reads the status information while
the input is TRUE.
Output Valid BOOL FALSE TRUE: Valid output
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
Disabled BOOL FALSE TRUE: The axis is in the Disabled
state.
ErrorStop BOOL FALSE TRUE: The axis is in the ErrorStop
state.
Stopping BOOL FALSE TRUE: The axis is in the Stopping
state.
StandStill BOOL FALSE TRUE: The axis is in the StandStill
state.
DiscreteMotion BOOL FALSE TRUE: The axis is in the
DiscreteMotion state.
ContinuousMotion BOOL FALSE TRUE: The axis is in the
ContinuousMotion state.
SynchronizedMotion BOOL FALSE TRUE: The axis is in the
SynchronizedMotion state.
Homing BOOL FALSE TRUE: The axis is in the Homing
state.
ConstantVelocity BOOL FALSE TRUE: The axis is moving at a
constant velocity.
Accelerating BOOL FALSE TRUE: The axis is moving in
acceleration.
Decelerating BOOL FALSE TRUE: The axis is moving in
deceleration.
FBErrorOccured BOOL FALSE TRUE: An FB error has occurred.

B Axis state

The following section describes state transition diagram of the axis when the motion function
blocks are executed.

State transition diagram
e The blue frame indicates the state.

e When the function block indicated above the state is executed, the state transitions to the
direction indicated by the solid-line arrow.

e \When the execution is completed or when an error occurs, the state transitions to the state
indicated at the tip of the broken-line arrow.

e The terms in parentheses are defined in PLCopen.

9-6
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9.1 Motion Auxiliary Function (Monitoring)

MC_GearIn(Slave axis)
MC_GearlnPos(Slave axis)

MC_MoveAbsolute MC_Camin(Slave axis)

MC_MoveVelocity
MC_MoveRelative [D

"J MC_VelocityProfile

uring synchronous operatio

MC_MoveAdditive ) 1 MC_AccelerationProfile
(Synchronized motion)

MC_PositionProfile PMC_SetTorque

MC_Halt SMC_MoveContinuousAbsolute
MC_MoveSuperimposed \ SMC_MoveContinuousRelati
>

During positioning operation During continuous operation
(Discrete motion) (Continuous motion)

During
deceleration stop
(Stopping)

Error stop
(Errorstop)

)

PMC_Home

Disabled axis
(Disabled)

During home return
(Homing)

During stop
(Standstill)

Servo ON Servo OFF
Num | Transition conditions
ber
(1) Regardless of the state, when an error occurs in the axis

(2) Regardless of the state, when Enable of MC_Power is TRUE, bRegulator is FALSE, and there is no
error in the axis

3) When Status of MC_Reset and Status of MC_Power are FALSE

(4) When Enable of MC_Reset and Enable of MC_Power are TRUE, bRegulator is TRUE, and Status is
TRUE

(5) When Enable of MC_Power is TRUE, bRegulator is TRUE, and Status is TRUE
(6) When Done of MC_Stop is TRUE and Execute of MC_Stop is FALSE

9.1.7 SMC_InPosition (In-position Judgment)

This is a function block (FB) that compares the actual position of the AMP with the command
value and judges whether the position is within the specified range. The maximum difference
between the actual position of the AMP and the command value as well as the dwell time are
specified to judge (in-position judgment) whether the specified values are satisfied.
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H [con

SMC_InPosition
—Axis bInPositionf—
—bEnable bBusy —
—fPosWindow bTimeOut—
—fPosTime
—fTimeOut

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input bEnable BOOL FALSE TRUE: Executes the FB.
fPosWindow LREAL 0 The maximum difference between

the actual position and the
command value to judge whether
the target position has been

reached.
fPosTime LREAL 0 The dwell time (s) to judge whether
the axis has reached the position
fTimeOut LREAL 0 The time (s) from when the FB is

enabled to when judgment is made
that timeout has occurred

When the value is “0”, the timeout
judgment is not made yet.

Output bInPosition BOOL FALSE TRUE: The target position is
reached.

While the difference between the
actual position and the command
value is within the time specified in
fPosTime, it is within the

fPosWindow.
bBusy BOOL FALSE TRUE: The FB is in operation.
bTimeOut BOOL FALSE TRUE: Timeout has occurred.

9.1.8 SMC_ReadFBError (Read Oldest Error)

This is a function block (FB) that reads the oldest function block error information.
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® Icon
SMC_ReadFBError
—Axis bvalid—
—bEnable bBusy—
bFBErrat—
nFEErrarIDF—
pbyErrorinstancef—
strErrorInstancef—
tTimeStamp f—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bEnable BOOL FALSE TRUE: The FB can be executed.
Output bValid BOOL FALSE TRUE: Error information is
acquired.
bBusy BOOL FALSE TRUE: The FB is in operation.
bFBError BOOL FALSE TRUE: An error has occurred within
the FB.
nFBErroriD SMC_ERROR 0 An error ID is output.
pbyErrorinstance POINTER TO 0 FB instance of the error acquisition
BYTE source
strErrorinstance STRING " FB instance name of the error
acquisition source
tTimeStamp TIME TIME#0ms Time stamp of the error information

e The error information is cleared when SMC_ClearFBError is executed. When and error occurs
again, SMC_ReadFBError reads the error.

—— REFERENCE
9.1.9 SMC_ClearFBError (Clear Oldest Error)

9.1.9 SMC_ClearFBError (Clear Oldest Error)

This function clears the oldest FB error information.

H |con

—pDrive

SMC_ClearFBError

SMC_ClearFBErrorf—

WUME-GM1PGR-04
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9.1 Motion Auxiliary Function (Monitoring)

B Parameter

Parameter o
Type CETT Type Default Description
Input pDrive POINTER TO - Specifies the axis.
AXIS_REF_SM3
Return SMC_ClearFBE | BOOL This function always returns FALSE even for
rror normal completion.

9.1.10 SMC_CheckAxisCommunication (Check Axis Communication Status)

This is a function block (FB) that checks the communication state of the axis.

H Icon
SMC_CheckAxisCommunication
— RS bvalidF—
—{bEnable bErrork—
eErrorlDF—
bOperationalf—
eComStatef—
wComState f—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bEnable BOOL FALSE TRUE: The FB can be executed.
Output bValid BOOL FALSE TRUE: The output value is valid.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
eErrorlD SMC_ERROR 0 An error ID is output.
bOperational BOOL FALSE TRUE: Communication state is
operational. (100)
eComState SMC_Communic | SMC_COMSTAT | Communication state
ationState E_NOT_START
ED
wComState WORD 0 Internal value of the communication
state
B SMC_CommunicationState (Enumeration type)
Name Value Description
SMC_COMSTATE_NOT_STARTED 0 Stop
SMC_COMSTATE_VARIABLE_INITIALIZA |1 Initialization of variables

TION
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Name Value Description
SMC_COMSTATE_BASE_COM_INITIALIZ |2 Initialization of base communication
ATION settings
EIMC_COMSTATE_DRIVE_INITIALIZATIO 3 Initialization of drive settings
SMC_COMSTATE_DRIVE_WAITING_FOR |4 Waiting for drive synchronization
_SYNC

EMC_COMSTATE_INITIALIZATION_DON 5 Initialization completed
SMC_COMSTATE_OPERATIONAL 6 Operational
SMC_COMSTATE_REINITIALIZATION 7 Re-initialization
SMC_COMSTATE_ERROR 8 Error
SMC_COMSTATE_UNKNOWN 9 Unknown

9.1.11 SMC_CheckLimits (Check Exceeding Limits)

This is a function block (FB) that checks whether the velocity, acceleration, or deceleration is in
excess of the dynamic limit set value of the device.

H Icon
SMC_CheckLimits
— s bEusyf—
— bEnable bErrart—
—bCheckvel iErrorlDf—
—bCheckfccDec bLimitsExceededf—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bEnable BOOL FALSE TRUE: The FB can be executed.
bCheckVel BOOL TRUE TRUE: Checks the velocity setting.
bCheckAccDec BOOL FALSE TRUE: Checks the acceleration and
deceleration settings.
Output bBusy BOOL FALSE TRUE: The FB is in operation.
bError BOOL FALSE TRUE: An error has occurred within
the FB.
iErrorlD SMC_ERROR 0 An error ID is output.
bLimitsExceeded BOOL FALSE TRUE: Limits are exceeded.
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9.1 Motion Auxiliary Function (Monitoring)

il Info. )
e Reference manual

GM1 Controller RTEX User's Manual (Operation Edition)
GM1 Controller EtherCAT User’s Manual (Operation Edition)

9.1.12 SMC_GetMaxSetAccDec (Measure Maximum Acceleration /
Deceleration)

This is a function block (FB) that measures the maximum value of the axis acceleration/
deceleration command.

H [con
SHM{_GetMaxSetAccDec
— Axig bValid—
—ibEnable bEusy—
—dwTimeStamp fMaxaccelerationp—
dwTirmeAtMax —

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input bEnable BOOL FALSE TRUE: The FB can be executed.
dwTimeStamp DWORD 0 Time stamp

Output bValid BOOL FALSE TRUE: The output value is valid.
bBusy BOOL FALSE TRUE: The FB is in operation.
fMaxAcceleration LREAL 0 Maximum acceleration (u/s?).
dwTimeAtMax DWORD 0 dwTimeStamp value at the

maximum acceleration

e |tis possible to check when the maximum acceleration or deceleration has occurred by
entering a call counter value in the input variable "dwTimeStamp".

9.1.13 SMC_GetMaxSetVelocity (Measure Maximum Velocity)

This is a function block (FB) that measures the maximum value of the axis velocity command.
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H [con
SMC_GetMaxSetVelocity
—lAxig bvalidf—
—ibEnable bBusyt—
— dwTimeStamp fManvelocityb—
dwTimeAtMax —

H Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input bEnable BOOL FALSE TRUE: The FB can be executed.
dwTimeStamp DWORD 0 Time stamp

Output bValid BOOL FALSE TRUE: The output value is valid.
bBusy BOOL FALSE TRUE: The FB is in operation.
fMaxVelocity LREAL 0 Maximum velocity (u/s).
dwTimeAtMax DWORD 0 dwTimeStamp value at the

maximum acceleration

'm

e |tis possible to check when the maximum velocity has occurred by entering a call counter
value in the input variable "dwTimeStamp".

9.1.14 SMC_GetTrackingError (Measure Tracking Error)

This is a function block (FB) that measures the tracking error of the actual position for the axis
command position.

H |con
SMC_GetTrackingError
—Axis bvalid—
—bEnable bBusyt—
—byDeadTimeCycles fActTrackingErrork—
—dwTimeStamp fMaxTrackingErrorf—
dwTimaAtMaocf—

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input bEnable BOOL FALSE TRUE: The FB can be executed.

byDeadTimeCycles BYTE 2 Number of dead time cycles
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Scope Name Type Initial Description
Compares the command position
and actual position between the
specified cycles.
dwTimeStamp DWORD 0 Time stamp
Output bValid BOOL FALSE TRUE: The output value is valid.
bBusy BOOL FALSE TRUE: The FB is in operation.
fActTrackingError LREAL 0 Actual tracking error
fMaxTrackingError LREAL 0 Maximum tracking error while the
function block is being executed
dwTimeAtMax DWORD 0 dwTimeStamp value when the

maximum tracking error is detected

e |tis possible to check when the maximum tracking error has occurred by entering a call counter
value in the input variable "dwTimeStamp".

9.1.15 SMC_MeasureDistance (Measure Turnaround Travel Distance)

This is a function block (FB) that measures the travel distance. For the modulo axis, the cover
distance can be measured considering the laps.

H Icon
SHMC_MeasureDistance
—Axis fDistancefr—
— bExecute bBusyt—
bErrark—
nErrorlD b—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input bExecute BOOL FALSE TRUE: Starts measurement at the
rising edge.
FALSE: Ends measurement.
Output fDistance LREAL 0 Distance traveled from the start of
measurement
bBusy BOOL FALSE TRUE: The FB is in operation.
bError BOOL 0 TRUE: An error has occurred within
the FB.
nErrorlD SMC_ERROR 0 An error ID is output.

9-14
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9.1.16 SMC_ReadSetPosition (Read Axis Set Position)

This is a function block (FB) that acquires the command position of the axis.

H |con
SMC_ReadSetPosition
—Axis Valid—
—Enable Busytr—
Errarf—
ErrorlDp—
Paositionf—
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Enable BOOL FALSE TRUE: Executes the FB.
Output Valid BOOL FALSE TRUE: The output value is valid.
Busy BOOL FALSE TRUE: The FB is in operation.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
Position LREAL 0 Axis position
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9.2 Motion Auxiliary Function (Change / Reset)

9.2.1 MC_Reset (Axis Error Reset)

This is a function block (FB) that resets the state transition error of the axis. It reset the axis
error and transitions the state from the ErrorStop state to the StandStill state.

H Icon
MC_Reset
—Axis Donef—
— Execute Busy—
Errorf—
ErrorID —
H Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE Starts execution at the rising edge.
Output Done BOOL FALSE TRUE: Reset done
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.

9.2.2 SMC3_ReinitDrive (Reinitialize Axis)

This is a function block that restarts the drive / axis. It means that the startup phase is executed
again and the application cannot control the drive until bDone of the FB is set to TRUE.

H |con
SMC3_ReinitDrive
—Axis bDonef—
—bExecute bBusyp—
—bVirtual bErrorp—
nErrorlD p—
B Parameter
Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output

9-16
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Scope Name Type Default Description
bExecute BOOL FALSE Starts execution at the rising edge.
Input bVirtual BOOL FALSE If bVirtual is set to TRUE, the axis is
set to the virtual mode.
bDone BOOL FALSE TRUE: Reset is completed.
bBusy BOOL FALSE TRUE: Execution of the FB is not
completed.
Output —
bError BOOL FALSE TRUE: An error has occurred within
the FB.
nErrorlD SMC_ERROR 0 Error ID output

9.2.3 MC_SetPosition (Change Current Position)

This is a function block (FB) that changes the current command position of the axis.

H [con

MC_SetPosition
—AXis Donef—
—Execute Busy—
— Position Errorf—
—Maode ErrorID—

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input Execute BOOL FALSE Starts execution at the rising edge.
Position LREAL 0 Specifies the position when the

mode is set to ABSOLUTE.

Specifies the distance when the
mode is set to RELATIVE.

Mode BOOL FALSE TRUE: RELATIVE (Relative
position)
FALSE: ABSOLUTE (Absolute
position)

Output Done BOOL FALSE TRUE: Position change is

completed.

Busy BOOL FALSE TRUE: Execution of the FB is not
completed.

Error BOOL FALSE TRUE: An error has occurred.

ErrorlD SMC_ERROR 0 An error ID is output.
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9.3 Motion Auxiliary Function (Other Functions)

9.3.1 PMC_ReadLatchPosition (Amplifier Latch Monitor)

This is a function block (FB) that monitor the AMP latch position. It reads the axis position when
a trigger signal occurs.

H |con
PMC_ReadLatchPosition

—Axis Donep—

—Execute Busyp—

—nStartCancelState CommandAbortedfp—

—nLatchTrgl Errorf—

—nLatchTrg2 Errorldp—

—inMonitorSel MonitorDatap—
bLatchCompip—
bLatchComp2p—

B Parameter

Scope Name Type Initial Description

Input / Axis AXIS_REF_SM3 | - Specifies the axis.

output

Input Execute BOOL FALSE TRUE: Starts execution at the rising

edge.
FALSE: Stops processing.
nStartCancelState IoDRVRTEX.LAT | MONITOR_LAT | Specifies the start and cancellation
CH_STATE CH of the latch mode.
nLatchTrg1 IoDRVRTEX.LAT | Z_PHASE Selects the trigger signal for latch
CH_TRIGGER position 1
nLatchTrg2 IoDRVRTEX.LAT | - Selects the trigger signal for latch
CH_TRIGGER position 2
nMonitorSel IoDRVRTEX.MO Selects the latch position to be
NITOR_SELECT output as the output MonitorData.
Output Done BOOL FALSE TRUE: Output is completed.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
MonitorData LREAL Axis position is output.
bLatchComp1 BOOL FALSE TRUE : Latch completed at latch
position 1 (CH1).
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Scope Name Type Initial Description
bLatchComp2 BOOL FALSE TRUE : Latch completed at latch
position 2 (CH2).
B |oDRVRTEX.LATCH_STATE (Enumeration type)
Name Value Description
MONITOR_LATCH 80 Monitors the position latch state.
Monitors the state without newly starting or canceling.
START_LATCH1 81 Starts the position latch 1 (CH1).
START_LATCH2 82 Starts the position latch 2 (CH2).
START_LATCH1_AND2 83 Starts the position latch 1 (CH1) and position latch 2
(CH2).
CANCEL_LATCH1 84 Cancels the position latch 1 (CH1).
CANCEL_LATCH2 88 Cancels the position latch 2 (CH2).
CANCEL_LATCH1_AND2 92 (%a;;g;els the position latch 1 (CH1) and position latch 2

B |oDRVRTEX.LATCH_TRIGGER (Enumeration type)

Name Value Description
Z_PHASE 0 Z phase
EXT1_RISING_EDGE 1 Rising edge of EXT1
EXT2_RISING_EDGE 2 Rising edge of EXT2
EXT3_RISING_EDGE 3 Rising edge of EXT3
PR7_111_RISING_EDGE 7 Not used for this FB.
EXT1_FALLING_EDGE 9 Falling edge of EXT1
EXT2_FALLING_EDGE 10 Falling edge of EXT2
EXT3_FALLING_EDGE 11 Falling edge of EXT3
PR7_111_FALLING_EDGE 15 Not used for this FB.

B |oDRVRTEX.MONITOR_SELECT (Enumeration type)

Name Value Description
LPOS1 9 Latch position 1
LPOS2 10 Latch position 2
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B Operations when the function block is executed

TRUE
Execute
FALSE

TRUE
Selected signal
FALSE

TRUE

Dane Read
EALSE Latch_Comp

t

The PMC_ReadLatchPosition function block outputs the following error.

Error

Description

SMC_WRONG_CONTROLLER_MODE

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_RP_DRIVE_PARAMETER_NOT_MAPPED

Specified nLatchTrg1 and nLatchTrg2 to not use.

Allocation of EXT1, EXT2, and EXT3 to the servo
amplifier is faulty.

Change the settings for Pr4.04 to Pr4.06.

As the PMC_ReadLatchPosition function block uses the RTEX home return command, it cannot

be executed together with PMC_Home.

If PMC_ReadLatchPosition is executed while PMC_Home is being executed, the
CommandAborted parameter of PMC_ReadLatchPosition becomes TRUE.

When using EXT1, EXT2, and EXT3 for nLatchTrg1 and nLatchTrg2, set amplifier parameters

as shown in the following table.

Parameter Parameter name Settings
Pr4.04 SI5 input selection EXT1
Pr4.05 SI6 input selection EXT2
Pr4.06 SI7 input selection EXT3

9.3.2 PMC_StopLatchPosition (Stop Amplifier Latch)

This is a function block (FB) that stops the axis at the AMP latch position. Stops the axis when a

trigger event occurs.
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H [con
PMC_StoplLatchPosition

Axis EUEL InVelocityf—
Execute CommandAbortedf—
nLatchTrgl Busyj—
Velocity Donep—
Acceleration Errorp—
Deceleration Errorld}—
Jerk MonitorDatap—
nDirection

B Parameter

Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
Input Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
FALSE: Stops processing.
nLatchTrg1 IoDRVRTEX.LAT | EXT1_RISING_ | Selects the trigger signal for latch
CH_TRIGGER | EDGE position
Velocity LREAL 0 Specifies the velocity (u/s).
Acceleration LREAL 0 Specifies the acceleration (u/s?).
Deceleration LREAL 0 Specifies the deceleration (u/s?).
Jerk LREAL 0 Specifies the jerk (u/s3).
Direction MC_Direction negative Specifies the traveling direction of
the axis.
Output InVelocity BOOL FALSE TRUE: The axis has reached the
specified velocity for the first time.
CommandAborted BOOL FALSE TRUE: An interruption from other
FB has occurred.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Done BOOL FALSE TRUE: Stopping is completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 An error ID is output.
MonitorData LREAL Axis position is output.

B |oDRVRTEX.LATCH_TRIGGER (Enumeration type)

Name Value Description

Z_PHASE 0 Not used for this FB.
EXT1_RISING_EDGE 1 Rising edge of EXT1
EXT2_RISING_EDGE 2 Rising edge of EXT2
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Name Value Description

EXT3_RISING_EDGE 3 Rising edge of EXT3

PR7_111_RISING_EDGE 7 Condition set by MINAS amplifier parameter Pr7.111
EXT1_FALLING_EDGE 9 Falling edge of EXT1

EXT2_FALLING_EDGE 10 Falling edge of EXT2

EXT3_FALLING_EDGE 1 Falling edge of EXT3

PR7_111_FALLING_EDGE 15 Condition set by MINAS amplifier parameter Pr7.111

B MC_Direction (Enumeration type)

Name Value Description
positive 1 Travels in the positive direction.
negative -1 Travels in the negative direction.
shortest 0 Not available. Do not specify this.
fastest 3 Not available. Do not specify this.
current 2 Travels to the current direction.

Possible to use only for the modulo axis.

B Operations when the function block is executed

the motor will be

stopped by servodrv.

TRUE CommandCode = 24h CommandCode=24h CommandCode=20h
Execute TypeCode=F1h TypeCode=F1h TypeCode=0h
FALSE
TRUE
Selected signal
FALSE
TRUE
Done Read
EALSE Latch_Comp
10000
Setting velocity
(FB input) 1000
10000
Setting velocity
(Internal) 1000
0
10000
Actual velocity 1000
0

i "

e Execute = TRUE: Starts the latch mode. Execute = FALSE: Ends the latch, however, the axis
operation continues as long as PMC_StopLatchPosition is called. Stop the axis using either

MC_Stop or MC_Hailt.
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e When a trigger signal is input, the PMC_StopLatchPosition function block ignores the
command value from the GM1 and stops at the latch position.

B Execution errors

The PMC_StopLatchPosition function block outputs the following error.

Error

Description

SMC_WRONG_CONTROLLER_MODE

Executed in a mode other than the position control
mode.

Change to SMC_position using
SMC_SetControllerMode.

SMC_RP_DRIVE_PARAMETER_NOT_MAPPED

Specified nLatchTrg1 to not use.

Allocation of EXT1, EXT2, and EXT3 to the servo
amplifier is faulty.

Change the settings for Pr4.04 to Pr4.06.

SMC_DI_HOMING_ERROR

Servo amplifier version is lower than V1.24.

SMC_AXIS_NOT_READY_FOR_MOTION

The axis is in a state (Stopping, Disabled, or Errorstop)
where PMC_StopLatchPosition cannot be executed.

SMC_REGULATOR_OR_START NOT_SET

The servo OFF or brake is applied.

SMC_3SH_INVALID_VELACC_VALUES

The input (Velocity, Acceleration, or Deceleration) is
faulty.

SMC_AXIS_REF_CHANGED_DURING_OPERATION

The Axis was changed during operation.

B Execution conditions

e As the PMC_StopLatchPosition function block uses the RTEX home return command, it
cannot be executed together with PMC_Home.

e To use the PMC_StopLatchPosition function block, the MINAS version must be V1.23 or

higher.

e The function block supports only the control cycle of 1.0 ms and communication cycle of 0.5

ms.

B Amplifier parameter conditions

When using EXT1, EXT2, and EXT3 for nLatchTrg1, set amplifier parameters as shown in the

following table.

Parameter Parameter name Settings
Pr4.04 SI15 input selection EXT1
Pr4.05 SI16 input selection EXT2
Pr4.06 SI7 input selection EXT3

9.3.3 MC_TouchProbe (Enable AMP Latch Monitoring)

This a function block (FB) that reads the axis position when a trigger signal occurs.
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B [con
MC_TouchProbe
—Axis Donef—
—{Triggerinput Busyp—
—{Execute Errorf—
—WindowOnly ErrorIDp—
—FirstPosition RecordedPositionf—
—{LastPosition CommandAborted}—
B Parameter
Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
P Triggerinput TRIGGER_REF |0 Specifies the trigger signal.
Execute BOOL FALSE TRUE: Starts execution at the rising
edge.
TRUE: The trigger event is
WindowOnly BOOL FALSE accepted only in the specified
window.
Input
The trigger event is accepted from
FirstPosition LREAL 0 the start position (in the positive
direction). (Unit: [u])
LastPosition LREAL 0 The last position up to which the
trigger event is accepted. (Unit: [u])
Done BOOL FALSE TRUE: Halt is completed.
TRUE: Execution of the FB is not
Busy BOOL FALSE completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
Output
ErrorlD SMC_ERROR 0 Error ID output
RecordedPosition LREAL 0 The position where the trigger event
has occurred. (Unit: [u])
CommandAborted BOOL FALSE TRUE: An interruption is caused by
another FB.
B TRIGGER_REF (Structure)
Member Type Default | Description
iTriggerNumber INT -1 Trigger channel: Defined by the driver. (Used only
when bFastLatching is TRUE.)
bFastLatching BOOL TRUE When bFastLatching is set to TRUE, latch is
performed by the servo amplifier. When bFastLatching
is set to FALSE, bInput is used as the trigger signal.
blnput BOOL When bFastLatching is set to FALSE, the trigger signal
is input.
bActive BOOL FALSE Internal variable. Do not set the value.

When using the MINAS, set iTriggerNumber as follows.
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iTriggerNumber Description

0 Rising edge of EXT1
1 Falling edge of EXT1
2 Rising edge of EXT2
3 Falling edge of EXT2

As for pin assignment, assign EXT1 to SI5 and EXT2 to SI6.

The range where the trigger event is accepted (WindowOnly) is as follows (in case of the
modulo).

FirstPosition < LastPosition FirstPosition > LastPosition
- + - +
LastPosition { FirstPosition {
accepted accepted
FirstPosition LastPosition

Note that hardware latch (EXT1 or EXT2 trigger) is not supported. Only software latch (blnput
trigger) is supported.

9.3.4 MC_AbortTrigger (Disable AMP Latch Monitoring)

This is a function block (FB) that aborts the trigger event (MC_TouchProbe).
® Icon

MC_AbortTrigger
—Axis Donef—
— TriggerInput Busyp—
—Execute Errorp—
ErrorlDp—

H Parameter

Scope Name Type Default Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis.
output
P Triggerinput TRIGGER_REF |0 Specifies the trigger signal.
Input Execute BOOL FALSE zcl?gl:laE: Starts execution at the rising
Done BOOL FALSE TRUE: Stopping is completed.
Output Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
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Scope Name Type Default Description
Error BOOL FALSE TRUE: An error has occurred within
the FB.
ErrorlD SMC_ERROR 0 Error ID output

9.3.5 MC_DigitalCamSwitch (Enable Digital Cam Switch)

This is a function block (FB) that performs ON / OFF control on the digital output according to
the axis position. It assigns digital cam switches to tracks (maximum of 32). Switching
operations can be controlled by specifying the ON / OFF position for each digital camp switch.

H Icon
MC_DigitalCamSwitch
—AXis InOperation—
—Switches Busy—
— Outputs Error[—
—TrackOptions ErrorID |—
—Enable SwitchCorrupted—
—EnableMask
—TappetMaode
B Parameter
Scope Name Type Initial Description
Input / Axis AXIS_REF_SM3 | - Specifies the axis where the switch
output is connected.
Switches MC_CAMSWITC | - Specifies the switching operation.
H_REF
Outputs MC_OUTPUT_R | - ON or OFF of the switch is output.
EF ARRAY [1..32] OF BOOL
TrackOptions MC_TRACK_RE |- Specifies the property of the track.
F ARRAY [1..32] OF MC_TRACK_TR
Input Enable BOOL FALSE TRUE: The FB can be executed.
EnableMask DWORD 16#FFFFFFFF Specifies the track to be enabled.
1: Enabled, 0: Disabled
The least significant bit is the 1st
track.
The most significant bit is the 32nd
track.
TappetMode MC_TAPPETMO | tp_mode_auto Specifies the tappet mode.
DE
Output InOperation BOOL FALSE TRUE: The track is enabled.
Busy BOOL FALSE TRUE: Execution of the FB is not
completed.
Error BOOL FALSE TRUE: An error has occurred within
the FB.
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Scope Name Type Initial Description
ErrorlD SMC_ERROR 0 An error ID is output.
SwitchCorrupted INT -1 Index output of a faulty switch
-1: No problem
0 to 31: A problem has occurred in
switches 1 to 32.
B MC_CAMSWITCH_REF (Structure)
Member Type Description
NoOfSwitches BYTE Number of switches
Specifies the number of switches to be enabled when the
FB is executed in the MC_CAMSWITCH_TR type array (1
to 32).
CamSwitchPtr POINTER TO Pointer to the first element of the MC_CAMSWITCH_TR
MC_CAMSWITCH_TR | type array
B MC_CAMSWITCH_TR (Structure)
Member Type Description
TrackNumber INT Switch track number (1 to 32)
FirstOnPosition LREAL Position where the switch turns ON when the axis is
moving in the positive direction
LastOnPosition LREAL Position where the switch turns OFF when the axis is
moving in the positive direction
Not used when CamSwitchMode is set to 1.
AxisDirection INT Movement direction where the switch is enabled
0: Both positive and negative directions
1: Only positive direction
2: Only negative direction
CamSwitchMode INT Control method that performs switch ON / OFF control
0: ON and OFF are both controlled by the position.
1: ON is controlled by the position and OFF is controlled
by the time.
Duration TIME Specifies the time during which the switch remains ON for
when CamSwitchMode is set to 1.
bOn BOOL Used within the FB.
CounterOff INT Used within the FB.
B MC_TRACK_REF (Structure)
Member Type Description
OnCompensation LREAL Specifies the switch ON delay time in seconds.
When a positive value is specified, the switch turns ON
later by the time specified.
When a negative value is specified, the switch turns ON
earlier by the time specified.
OffCompensation LREAL Specifies the switch OFF delay time in seconds.
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Member

Type

Description

When a positive value is specified, the switch turns OFF
after a delay of the time specified.

When a negative value is specified, the switch turns OFF
earlier by the time specified.

Hysteresis

LREAL

Specifies the hysteresis value (position).

B MC_TAPPETMODE (Enumeration type)

Name Value Description
tp_mode_auto 0 Automatically determined according to the state.
Servo ON state: Command position (fSetPosition) of the
master axis
Servo OFF state: Actual position (fActPosition) of the
master axis
tp_mode_demandposition 1 Command state (fSetPosition) of the master axis
tp_mode_actualposition 2 Actual state (fActPosition) of the master axis

Regarding the method for entering defaults for variables of the MC_CAMSWITCH_TR type
structure, refer to “Default Setting for Variables of the MC_TP_REF Type Structure”.

B Operations when the function block is executed

The following sections shows switching operations (Outputs) of each track when the function
block is executed after setting the parameter as follows. The axis is set to the modulo (modulo
value: 1000).

Function block input parameters
Five switches (CamSwitchPtr) are set.

Switch Index Track FirstOn LastOn Axis Direction | Cam Duration
Number Position Position SwitchMode

(1) 1 1 100 200 0 (Both) 0 (Position) T#0ms

(2) 2 1 500 700 0 (Both) 0 (Position) T#0ms

3) 3 2 300 500 1 (Positive 0 (Position) T#0ms
direction)

(4) 4 2 700 800 2 (Negative 0 (Position) T#0ms
direction)

(5) 5 3 400 0 0 (Both) 1 (Time) T#5s

Switching operations when the axis is moved in the positive direction
(1) to (5) are switch numbers.

9-28

WUME-GM1PGR-04




9.3 Motion Auxiliary Function (Other Functions)

1000

800

. 500
Position

NN EEEL

200

0

10

Track number = 1 o

—_
-

0

—

~
~

10

Track number = 2 s

0

—
~

~

10

Track number = 3 o

0]

te

@

T
10s

2

s

30s 40s 50s

Switching operations when the axis is moved in the negative direction

TET SE
Position =i e B
pEN|
Track number =1 ° ' (2)\ 1) /[(2)- (1
| e
104 “"‘-" »v—»n‘
Track number =2 4) 4)
Track number = 3 5) (5)

as 40s 50s

B Detection of faulty switch operation (SwitchCorrupted)

SwitchCorrupted occurs when the switch does not turn ON/OFF as set.

—— REFERENCE

5.6.6 Default Setting for Variables of the MC_TP_REF Type Structure

9.3.6 SMC_BacklashCompensation (Compensate Backlash)

This is a function block (FB) that compensates the backlash.
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® Icon

SMC_BacklashCompensation
—Master bBusy—
—Slave bCommandAborted f—
—bExecute bEmrorf—
—fBacklash iErrorIDf—
—ifCompensationva bCompensating p—
—ifCompensation&c
—fCompensationDec
—ifCompensation)ek
—eBacklashMode
—eBacklashStartState
B Parameter

Scope Name Type Initial Description

Input / Master AXIS_REF_SM3 | - Specifies the master axis.

output

P Slave AXIS_REF_SM3 | - Specifies the slave axis.

Input bExecute BOOL FALSE Starts execution at the rising edge.
Remains enabled until the slave
axis is interrupted by another
operation or until an error occurs.

fBacklash LREAL 0 Distance to compensate (backlash)

fCompensationVel LREAL 0 Additional velocity used when
c